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ANONYMOUS TRADI NG SYSTEM FI ELD OF THE | NVENTI ON This invention relates to
el ectroni c brokerage systenms and in particular to systens in which
counterparties trade 5 anonynmously within fixed credit limts. Such systens
may trade financial instrunents such as foreign exchange and forward rate
agreenents. The invention is particularly concerned with the handling of
conmpound orders input into such systenms. Conpound orders may be multiple
orders which io are subject to a limt or condition or joint execution
orders where a nunber of orders nust all be executed or none at all.

BACKGROUND TO THE | hENUNINoRn K Baiprdicafe MWBNeNIHGSE MRkaditftegssPme Kknown
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 nmatching systemin
whi ch a host conputer maintains a central database of bids and offers
submtted by termnals connected to the host via a network. The host al so
mai nt ai ns recor dFPEFDOPFCFER| INVERFIPY pet ween each trading bank and the
possi bl e counterparties with which it is willing to trade. The host

conputer uses information in its _central database to match bids and offers

and buy and sel | BiefavBased HPIRAEENFAFCIESETORE Q. PYR TR I EVaLE T A
counter party creag tpéfmélﬁ-arZSt&eB?geérAsy,iﬁownﬁehpabwterwﬂietsi nitaiear
set for each bank or each_trading floor and Iheld._lho%t cogguger est abl i shes a
gross counteér parBPrEPeRFtY LYHRIY Si*edc R posi e fai r "8F c Bt EPpatTi es.
The gross count er:paet ¥igkadisl | it rinkntbe sucR4ablogepbbin 280¢hang2  andii mum
anount of remaining coynterparties. credit _between two A trader:s. ) nal
will display a skFS#ET8f & 38XEFRG Book, T%pi%&ﬂ‘é‘?’h&%e? FEAWIATY Dnd
of fers. These s wdnkebfec@pdatiedciperiadiléay| gt t comgramde orats t beputr addro sees
the true state Ogu% esggééﬁé: compound orders may be multiple orders which

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.
BACKGROUND TO THE INVENTION

A number 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 centratl
database of bids and offers submitted by terminals connected

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

20 of credit limits between each trading bank and the possible
counterparties with which it is willing to trade. The host
computer uses information 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



A problemw th the systemoutlined above is that the trade24dNoyembhe20ildds
and offers irrespective of whether he has sufficient credit wth the
counter party submitting 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 know edge of the counterparty until a
trade as been conpl eted and so, when he hits a bid or offer, has no idea as
to whether it is likely to be is accepted or rejected for lack of credit.
This is extrenely frustrating for a trader, particularly in a fast noving
mar ket in which trading opportunities can easily be | ost. The problem

ari ses as the hoshigORRYUt eamOBhY Checks -avabhalhe it af betwdedleal edtas
been proposed and a 20 potential match identified. This problemwas sol ved
in W93/ 15467 now U¥RGFH@FLESS EBS Deal i ng Resources inc. |nstead of

di spl ayi ng the actual trading book, or a part of it, to each trader, a
different market viewis shown’to each trader.in which bids and offers zs
from counterparties whchZaRe&M T hEFTHETR: | et f CEPBARY 0@ nBRF%di PEaride
ST A T e <ot bl o0 e
eal . e architecture o e system.o is.ver ifferent from
Che of the Reut ert sy Bechpdaked SepLOtICBIY, B90o0PLTs | ite AR T HAAR IS a
nunber of arbitradiy $roli shatperdormenbekeétg. Actual credit limts are
stored at | ocal 24 Novenber 2004 - 3 bank nodes to which each of a
bank's trading termnals are connected ensuring that sensitive credit data
does not |eave the barnk'prdphysi egthsthe. sydiemaoutainéd adidie H@ok Hat @Bt Dby
the arbitrators to the market distributor, . The market s. distributor forns a
ket vi ew apeciiAdeEoS8eY ith HErRAPHY PREES ATGeSERLITE ¢ TIRARE Bant
bank node. A dif flerseptif fibrieei: yiedd tray thetliowaadt o rpaaghstbmaih thihd lthat
depending on credit, criteria, Thus. the market.view which is distributed to
each of the*bank 5188 ?g rhsoc%‘?’ﬁ)qee‘t eg ‘—ir‘feetsufL 'v?éc\ﬁa\%efhc%?eadsl ems?crlie-'gni ng
t aki ng pl ace, themeekehenitdearebitonot eviildtde cutdaty pks dde wivishewhish

t he bank, or a given_ tradi floar wi.thint ban h i.nsufficien

credit. In addi tiagr?fly{“ﬁtés'n%r et HiSt rhlaﬁutngr 2(58 g%g%eav?ﬁhn@l ted i s %55%

i nformati on, mai ninzidi agteadsy edi bepat compYiech amely set orleera hesiyifrlse 2" péd- no"
credit indicator for_ giyven unterparties. t.ch Jj I@Q% t i ces
havi ng al r eady béjfgn %%re\ééngggf g#o clg%& tﬂﬁst%o\éwgﬂakn%e%dlg: vﬁsl rake ag(geg%nd
credit checls usi mgceheedradivegated xEaw leck ahattadiit2o Tnis pgreeeixsaehgly
extended credit n,e ed : Rar-Liculs h r :

able to accept t%ﬁﬁ‘gé@%%ﬁ ‘?e\))ﬁvg}%lf-i é%fd@?éﬁ%ﬁ#&é’e l%i%h‘@%{ss@aﬁg?% e
order to buy or ®erket| inprhigh desadingd OPFOBEYRIT I6Ss IFaRo egBacE Berdost.

sophi sticated or@ges, psPeM abkysabierndeahbNthddt CRBRbEXZS ddlSt I BERBES
such as futures or I.:R%\S (Forward Rate Agreenents). An existing FRA trading
system sol d by EBSapéabldgereddur 8éésern@ héeala Pawi beghi Inmopeesdplan® Rimt

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 pxices |

with which he knows he can deal.

The architecture of the system of WO093/15467 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



type conpound orders. Alimt type conpound order is a nmul 4 Nowembde2004f or
exanple, in a nunber of tenors which has so an overall |imt applied to it
which is less than the total value of the orders. In the EBS FRA system
there is an order limt safety net which enables quotes to be cancelled
once a limt has been reached. 24 Novenber 2004 - 4 There is no facility
in any of the existing systenms for conducting joint execution trades. Those
are trades such as sinultaneous but and sell order, which nust all be
executed or the entire deal cancelled. s wthout the ability to submt
conpound orders, traders cannot trade as effectively as anonynous tradi ng

systems as they %M%&%ﬂe\/@ﬁié@@chmhgdﬁaﬁwceh 32 b Cle R BkakS arWhi | €
this is not a major disadvantage for sone markets such_as F/ X Spot is a

t
very serious di sacuumreins shewinnihay Seassthee qreddiciata Aess iffentave ¢

restricts the usefpl negs..of pﬁgismlng;_i%\ést efBe ek 1S @ rEBShY | 8ok tike sepeead
of anonynous systens Into markets which are still run using conventional
open outcry net hdels. the psbitnpdossofe, thesMREbee E56SHelRUHE -t IR6r BFFYELt he

is ability tg hangl g ,CONRAUNEs R @ehrikdt aAQRYBRYSLETadiong §rdeiEalieygnd
the very limted safety net type limt ordersvgresently aval | abl e _.on FRA

tradi ng systens. BP0 Aed @enggelt NVENTIONSLEVRRE JRaBF nRofte 1+ He GHGERERDN to

provide a tradi ngnsYeiteide Mhy Ghe GarmBangbe i awadifgdeIsor Megbnbyng
traders. It is a further aimof the invention to provide a, systemwhi ¢ch can

handl e joi nt exec?ti G eSHder SF1545%s aTHYF ¢ hd&i APEKEE heV 1T e PRER ( b°

provi de a systemyhah miabdheh@aehaod angebDik lnodek 1y pReOtdftTeteZBakkets a
still further aimpof the i nventé,on to provide a s\éste whi ch t:glan S%n hgsi se
currency patt priCE¥ adher AFEe4T adEFESTH i t*4 1G5 ByRTTret iCpr P2EESS 24

Novenber 2004 distributor to filter out any prices with which the bank, or
a given trading floor within the bank, has insufficient

credit.

In addition, the market distributers also have limited

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

a second credit check using the credit matrix to see whether

20 any previously extended credit has already been exhausted.

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
Agreements). 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 EES FRA system, there is an
order limit safety net which enables quotes to be cancelled

crice a limit has been reached.



-s An enbodi nent of the invention provides an anonynous tr gdiNogesbet 2004f or
trading financial instrunments between traders conprising a communi cations
network for transmtti-ng el ectronic nmessages. A plurality of trader
termnals are s connected to the comuni cati ons network each for ‘generating
el ectroni c order nessages including bid and/or offer orders and for

comuni cation to a trader of order information received fromothers of said
plurality of order input devices, for exanple trader term nal over the
network. One io or nore matching engines arg -connected to the network for
mat ching bid and offer orders) input into the systemfromthe trader

term nal s. The natchi mgeeddisnas flaiqieyetntanydes | thenet st ijng epsteme for

mat ched. Market distribution,means are copnected, to the net

st rsbuting or dEPERELCige J018E et op B o PheRe < Frthm Al oo

di stribution nmeagsm@lardeapobst \shd @Gellleopder.e wilioh atvisin aldshagescanedt he
mat chi ng engi ne. A@_I}ural i,t% f trader Lelern‘i nal interface neans are

provi ded. Each tPAdet® (it Rafed & 5¢d Heans has connected thereto trader
termnals representing at |east one trading 20 floor for conmunication of
vi si bl e order nmessages.t.0 e ar.mpre _matchi.ng engin ar,

comuni cati ®n of Vi si %f‘téh%"ﬁ:dgger& ds tgn%&bd“e%l c?rﬁg%j‘lrn% ?{é%r%feé:srggdggst 0
the trader ternm st thadé radef feectivady dnkerhipmasuartandingdisttersnesor
nore mat chi ng engi nes further conpri a 0 hj uting
a plurality of I?kh%c?rc?r FEFE c\:/@lnereez}t?li%an? g’fgﬂg%cl{sd%ﬁ%ﬁkégg‘é‘r?%cee?gqgrﬁéggft her
execut ed t oget heWhilre rtéafect=dot Gaenagitho dii pedtantfagehfor momet harkgisoegbs an
anonynous tradin or, tr.adiLng_jns t -a.bae%%@ Lrader ¢ 5Q0RL1 sing
a network of order Sﬁ?lﬁn{rogg]o%évjitcég éugﬁfgsé{#gggrééo er mgﬂal S, a rll-et woék of
brokers, each broterr cinpnisilngnatmanehtsg Bnyeserichs thechieiyplbedsant
offer orders entgred . nt e ; | ng.-deal 5¢ whenhemaiders
are matched. Mar Jéltsqzd‘lngt EY%Q%%%E%%EQ%%%HIE&S%% S| glle order m%Tsnsa es to
trader term nal ssyskquisudinte tmansetsr whiny angestsll 24 NeVREIRANVRDO3CDE. ar e
each connected t ﬁ‘«%% rovide an interface between a trading fl oor
of trader term n‘%fegl %ﬁfggﬁqe roOLag'r' to which the tradi ng agent is connected.
At | east one trading agent and the broker to which it is connected s
include nmeans for matghing andy tiduL Qb @XeeULHOS €5 186MPRE Si Ng
a plurality of linked orders, erein all _of said |inked orders are either
execut ed t &get heabigritwejtxt Bandmheampewed. 6Fdek LRvERCPYTCHRY ETEHENT

advantage that iQ dhey Bb{QW kAkNefXaquited srdeysndto theeheondiedryrs
anonynous tradi ng systens. This ability is not provided in prior art

systens. This erkufisentadonyohidler 88 AR SYXERE FSHUused for nore

sophi sticated transaction types than is at present possible and al so
assists in making automated or anonynous is trading systens viable for
trading instru ePE WQFnt execution orders are commonpl ace.
In an preferred enbodi nent of the invention, each of the brokers and

tradi ng agents connected thereto _ing¢lude fhe neans for tchi.ng and
execution joi nt ExedutdoR8r BErEI.IezbnYﬁn%mﬁr éPePFSHl‘g%%EinﬁP,g fRatem
responsi bi bd ty futidraradhi Rgndld roneveadt ooderer depst ity direddesl. bet ween. t he
tradi ng agent to which the order is input and the broker to which that
tradi ng agent is connected. Joint execution orders are always handl ed as
hits which are not vistbie &ofastheherity aderthei invhetdyst &in provide a
preferred that the hits, are persistent . h th hey. in available for
matching i f a meRer ™ “ASEE w75 éep §§|§%Ieté(.egifﬁ§ém?roarré§%'agent recei ves a
joint execution order froma trader and passes that order to the matching

engi ne or 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 prowvide
a system which can synthesise currency pair prices and

permit traders to hit those synthetic prices.



ao broker in a joint execution order nessage. This will ing4oelvembéezopdder s
to the broker and will enable the broker to determne that all parts of the
order nust be executed 24 Novenber 2004 jointly. On conpletion of each
part of the order- the broker will send to the trading agent a nessage
indicating that the order is executable. The tradi ng agent does not execute
the order inmmediately but waits until all of the separate orders s
conprising the joint execution order are executable, that is until
execut abl e deal messages have been received fromthe broker for all of the
orders. At this point the deals are all conpl eted sinmultaneously and the
joint execution order js Lpogftehe bRCche ABLAGENbEoMdES A lnobnyAodsal
io conpletion, credit checking nmay take place at one or both of the trading
agent and the brdke&ding svissenf iforeiradiegi £ingnedal | HREUIERES e REFIEST 0i Nt

execution order g, RRe-CaNRHBg &cdnuheieidns Astddd est tr-e@iniromhy for
part of the deal, the entire joint execution order. may be reduced to is the

anount, or in prPEATORIEoTERBRSMUNY , PHITRLEY) Sfedita8RTt RETOIERTS *FGt

may be conplet ed.cohRdeBYCRS i1 BbRRuR{ &t idRS AetdtikeBhandidiPiyeadrs Oing
provi di ng synthetic deal abl e C{)rl ces. Were deal abl e prices are avail able

for two currency PEGTFOREERFIST AESE2ELT SMCARA1IDD i€ BRY FUFERLy OBiE S

first and third G#d epsy, chh@ecafbnbesydt Besadedot obriieansatbiagcion
bet ween the second and third currency. Thus, .an _additi onal cur{egnc%?gai ris
S

synt hesi sed. Tr ad&<€iF&F oM PHRATS bPE FRtdom&relty nPE 5 the
synt hesi sed curr eR&M cRal, I fod N@ciypitke firaadp di@nkbeosr itheehbt@brk s edies a
hit order for a synthesised 1[zri ce%?é&ae[; oi nt _executi.on cgggoung orde% and
divides it ¥hto &F JFEr "REFIEY | GRS ACTMEEYT SP 6Pt HEVEQRT 1Ry
pai rs from whi chriatehsygt bad iandaifferasrders,vednpot hitcorter sfyotem £rom
transaction in th secorég cyrrenc gai r fron‘s;vxﬂi ch the ao s tohet}i{cc %ir
was derived. Accorii = egmégéé t Pt REEFRYRSht FOABET ahoiR bt tradi ng
systemis provi degafier whesdi pgisyantdied imatetedendyriet rddshetbeeiod rmasers
conprising a plurality of order .input 4 Nov er..2004 devic [
exanpl e trader té&Ffi ﬁé "TCta?dhg?vB}eEnngﬁéf &Rin Ser{d‘ftjﬁgﬁ?g EAC ern’ﬁ%%ﬁ’u%“%gs
engi ne nat chdi ng kicd tAndtpdder tertdnslent Breecharket dimtrdpotennameRiex et i ng
deal s where bid and offer qrd hay t. distri i
means s di stri but&§PPAT %)‘F?r%ﬁ %ﬁgr%%t% %%? %E%%Ig%%g\ﬁa%% le%r91 do(réggréé‘ip%ﬁ?%;
systemto the tradgineeriiplimlidypbdr afader derninall ngtagéace weaneRde -
connected to one [ [ ; : ! & Ber Lagcs hslaveen
a trading floor S%E‘Sr%?%d%&?‘ngg?%lgﬁt%gﬁ%é%%f%sg Ing engine to which
the io trading agbarete teadwtttedmineinsrencespnbiagiat L6RS5yARACETEAMS bi d
and offer ajders dap,t EBPS%[\LHB.%BE§B$ESP \ﬁ,sgﬂ!lé Qfdf.é‘zU'EnEa%QS!_:;% £\ NheA
first currency and a second currency frombid and offer orders_entered into
the system for toansesei BASCHiRwangidesurREnEYr PRATTURAGRARECR T T5iPYS
currency and the obBLE dnEubd QI KraN el 0i Rttt A8h idALRaCRbOERS et he
€

system for, transactions ween a currency pair having a second currency

and a third currérEpinghe. Kha dFraart ReFnidBdpinEesianeafeanf P e Gy

engi nes and the ihadbRE md@ent fig CiieeketutdiRrebondAsenhdadd Foransk aoing
executing joint execution orders COIT‘EI:I sing .a gl Er al |e{ly of |inked qrders,
wher ei n al®%f t B89 PHREW BIHE PIYraliry Ry 1dREEG: FFFSgeHEFE 4! arlg]j éCt ed

The tradi ng agentgifurihess brabtisermeanshdoexeomyel tbagrtebictt Bejad feat.
order for a transaction in said synthetic currency pair into a joint

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 2

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



2s execution order conprising an order in each of the pair24ppemBeémnodhe
first and third currency and the pair conprising the second and third
currency. The ability to synthesise currency pairs has the advantage of
improving the flexibility of the systemand ao also of increasing liquidity
in given currency pairs. A further aspect of -the invention enables the

aut omat ed or anonynous trading systemto handle limt type orders.
According to this aspect of the invention a trading system 24 Novenber
2004 - 9 conprises a plurality of order input devices such as trader
termnals and a network of brokers. Each broker conprises a matching engine

for matching bid 390 Qlhelo BhAgt sqCRbeChREe b s¥siemeand fakeesacating
deal s where prices are s nmatched, and narket distribution neans fo

:
di stributing pri ®etweesaydradingr £deprtef iurdes. tarpingld iand sfe PERAKEY

agents is provided, gach tydi pP.898NT aBEhN0160RRAGEEEeH0 AtbrNicas adfe
providing an interface between a trading floor of trader, termnals and.the
broker to which tkadiradpagnhgend i B9 sPEMTectRdYPHRE thtadifig CagBRtseRach

further conyise ;pRage f QLN £5E NEa CORNRY O HRIHLE BPHioinBY ekegaties Of
bid or offer orders and a deal |limt, when the sum qof the orq§%§ I, S gL ater
than the deal |i RFEETRRPIERESHRGKA BRI MEALATE A riitEeHedFdS o YOSRER JS t he

orders in the cogpou Or deskaMIeprisran agB0 Wik hegualxdoutiede tiemtHeirm or has
been executed. BRI EF DESCRI PTI ON OF THE DRAW NGS An enbodi nent of the

i nvention will né®iBet@escri bed, by way of exanple only, and with reference
to the acconpanying drawings, in which: zo Figure 1 is an overview of a

tradi ng system enbodyi ng the inventiqQn; .,Figure 2 .sho the flow o ages
when a new quote is s@@gﬁ’twtﬁ cifLé:%é*y&P@ t’tf?rgﬁ}aé’%ws':&?pia&v?n?ﬂ%g ehae
production of a mRekel1Ndweyoin: Zxdduaden sirdeirgut® b Rhndbed ey hhomywus
nmessages when a trader submts a_bu r..sell .order; Fi 5_sh t flow
of messages to uﬁﬂ%?%ﬁﬁn%ﬂﬁ?ﬁmﬁodggl¥oé#%ﬁ&iﬁg15 %ﬁ§<Qﬁ°€£§%% 3Pd8$¥§§o i gure
6 shows the flowsphremssagas ehenlas badegmonsd fading sysoieas Eogoe euFedhows
}\I(r)]\?e(rj’rgg:’ gégzm ! Qfgrpnrlgxgeess%bhflsgzlféaetgd %Q—g\ﬁvgac :i!c:ltnmttypggpt.ghgﬂ d.LeJ at pgésent
possible and also assists in making automated or anonymous
15 trading systems viable for trading instruments where

compound joint execution orders are commonplace.

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

20 In a preferred embodiment, the respomnsibility 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 joint 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



- 10 Figure 9 shows a linmt type order follow ng a nunber 2¢Noveinbbre2)04
Figure 10 shows a |imt type order at its conclusion; Figure 11 shows the
submi ssion of a joint execution s order; Figure 12 shows the nessage fl ow
in a joint execution order when both | egs are matched; Figure 13 shows the
message flow during execution of a joint execution order; and io Figure 14
shows the nessage flow at the conpletion of a joint execution order.
DESCRI PTI ON OF PRBFERRED EMBODI MENT is 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 thgnchpvesd iQphecioh 4 BakBdod:& dFatnar hddeatnér Brbuér
could be inplenented Iin any anonynous zo tradi ng system_, For K exanple

, I it
coul d be inpl enentidd sARQitichERe JiradidIRaIRTEr & BERFaTss iPAAFR TP REDEH: ERS

prior art systenmg ReWsidkdM@adlit, arkk rtQBEiﬂ?Qﬁgte@xteabéé efiot Hxecatectioni c
br okerage systemto be descri bed provides a atformfor trading at .| east

the fol I owi ng zs SFASEr Hmafiategy Pomaigh %Fgﬁaﬁb%)"fsﬁﬁﬁ seRgrate ghgets

Forwards and al sQoh¥rEeiNgite, | 6hhSexehet iorakr8dr gRMceRBRAt aIN]/ @hatend r al
bank paper, commercial bills, CDs, |nter-bank degosi ts, conmer.cial paper,
e

repos, interest-MBEALf eXeFHAbLe dF81 BPRIAGTS BAYC RFFHIEFAVEEr SRl
variants on thesersRebasbe SMOBEithe Phases arkx: ablis efodntedhtodasl 4 i anci al
instrunments. It may al so, be used for tradin on-financi al_ products_such as
commodities. 221 98%t%§&mpaiine%5§3eg§ga€h? r%‘?fé’rqc £ Fﬁuﬁé?rsl %?c?aerc
connected to a ceaNMUbEGRId 088 NEerokkaddnds hagehoms dlsict reniar messadssl t o
be passed between term pals. These _.nessages ipc]ude the_subm SSi f
quotes and Hits RRATRHEEID t AERSHRSHES 6ﬂgt“bays B eaapl?léga?’?ft gg% B oker
nodes t hr oughout thbetsydiremMaglnguaic the Brdited .ol folfieuf Didemtsaobedit ed by a

trader to "nake a " a is distributed to other tra a rt,,.of a
mar ket vi ew. Qjotaggfg?%fef’hug:qﬁdeeflgrlﬁsi%?J‘en oe&eﬁgrl?%adgrgéérA ﬁlgt ibseoa
buy or sell ordecascobnmdd edrbyf atarades sbEfibsénngreditremle fardeatrt oif t he
basis of a price_displayed. on_ hi, rk i [ f a8l IBNE
quotes. Hits aretg?a‘g‘?agl’ thel}}rlzr% 3%12% ﬁ}’(gﬁﬁ%ﬁﬁ ﬁ‘e’{’?@fr%ﬂ% %ﬁu% t rader
termnal s prsovi deha aneams.f or impubppntiay derthe mrounhe @ sthenioTert (afader

termnals allow %%%dgggﬁso tir;%?“&%%]%é”c%ﬁ%?aﬁ@d‘ual ly. A trader may program
y

his term nal aut tica su t an er once the market reaches a
given conditi-on. Orders may be submtted automatically froman institutions

dealing system The cogputgl. %{ﬁg{ n&s%yzjt(ggggés Fi OW)- 8t CUP IMheX@D . £22
plurality of trading agents T each connected to at |east one of a
plurality of brokeevhdihs syarhehit dealdibdg BHERS i Fhexe FEahaLHy RIFHASST t he

trader term nal s, acCess LRt F&DIRG é&éﬁ&fé}y%éﬂsﬂ gomen: {ader £ipswidia
bei ng attached to one or nore trading agenfs. ) )

20 second currency and a first and third currency, prices may
be synthesised for transactions between the second and third
currency. Thus, an additional currency pair is 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 oxder
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



25 Trader termnals (not shown) may be workstations or ot he4 Nogempbéerc2004

. termnals configured to generate and submt electronic price quotation
nmessages i ncluding bid and/or offer prices, quotes and orders (usually

t hrough use of a specialised key pad) and to communi cate market view dat a,
so including price and anmount avail able, for financial instrunents to be
traded. The conmunication is usually by display but could al so be by
printing the information, voice synthesis or otherw se. 24 Novenber 2004
- iz Traders are typically grouped as part 8of a financial institution,
such as a bank, which arranges traders as part of a trading floor. A
trading floor isdaviresp ©fr xalpls wurder teminalsentd meitwetkod matrhnd | oor
adm ni strator wh . ocC redi.t | f radi f st

ot her trading fl %ggégg%‘heﬁrr%? Iggd[t%\gl%%/ %@%ae @%5%%};@ gr%gg?lg% A%‘é&t ?g%{% IS
the market inforeateoad(pntcethey ofyshen @nd. pxenatinhelaalgdersreabidernd hat
reflect the mark h e i r er rer ; f edit
i 0 conpati bil i tyf@,tfggIdgggr@%%egaﬁe%egg/%ggﬁf hgglé%%t?eﬁlti&%? ﬁ&ﬁi&é h‘gi"‘r“?

i ncor por at ed her ditatbybuederinfcamathon refyatdeds tonbyd sand FALfEragEdetiist es
wi th which they I X 1 crgdj ; di pgafdpor,
credit may be ex%gﬁdégggﬁna&gaerﬁé ggagegh%%ﬂ'(ﬂr%gﬁy %a%%‘éﬁaﬁ“ﬁé”t Egygrgﬁl igs)
trading floors i agefhterars ercbatdwmstedoto taneanti i vriching cagéredraifi oup

of traders. Credil. fRYede 8X! EEELELOMIRRBANK 88281 NM10keoot I @8 Sediardi ng
floor or froman~individual trader. This process will be described in

detail |ater. TheragsremtesmapnabmoAjdolidet MadChingy SRFHNT n tR/hi'EH Phd o
market views progduged,by idhendroker S £AEREESE NMdGR aRgeanBuByiddd orat i on

wi thout identifying the source of theggﬁrl ce. The prices displayed for
avai | abl e bi ds afrmbiresrsinghdidhandnpitfls FierFabPE BIANSRGELORF i ReFeet o

thus aggregates gQf ,00p Of ARFFUQ:Chaviid Va B AU RS tly Z8ndad tdtond
satisfying the pre-screen credit criteria are included in the

aggr egat e
price di spl ayed. CUREERRY Ketomy ibdfls 2pE ool Ber R eehr &S 1ﬁ‘58e§h¥rﬁ}’ ' f er

from one tradi ngef) opfat £ AMIURRCHLeGRER 0 NGuLFeridie pariedhbvahd Oafd i MitstThe
tradi ng agent node provides services to a sgeci fié go tra&li ng floor, or

group of trader sCUNTRAY d| ERR FIHIUAMIBFBEY dFRY BidedRd: 35 1%e eSS K

for each tradi NgenBEKed ialte0Rhe COMRR iFBg €ealsmctibadussmgeteal cifmdmetys and
24 Novenber 2004 -, 13. nmintaini n%ﬁgi stori cal drgaal I ng i nf or mart inocn fckrhe
traders. Each trB#NhghayEt? RodSCHEdt CEORTHER: T8 aF FBYSY W Bidker Hode

to access the trggstem Siisdtdiar Acpoigeoindanadat tke mamhdnghesgiowmestds to
a trading agent 10 to access the .s system ch Braker .nod Vi t he
basi ¢ order matchffg SFRFPEI RIS ¢ %I&l%el‘cc;‘r?%ge&\’/?zéegts? ff‘ﬁlg %‘r%élé?&gofg’?sare
arranged i na st exstudingaldiet axEtigimen Brédershtohpeiwboes bhstakity of
conmuni cati ons routing, follow very speg i j e | &S-nelhe
Cique Tree is aghré]‘f‘?/%r Cfs)etrrsu‘icf"{t’}'gzé'e:\L/%earlzl %%d{t\bgdg%'z}kérldg(??ggg%ea{:]%]o%pe(f into
diques, and theegkéuss taregetiiren car rajgetied ntThen traddngt pgents efuridey

Broker can be Iinkeﬂéo ' Yed &M@_h of; BloKels, oaMihCh . are Eeher ed
to as its nei ghboUr reo%géa?fg C%r#runl ca |on?bé—ﬂt vvelenecg cf<e_rs i's s on an
equal |evel, w tthragsdepionorin cepird siintdetionchnreney m@digoriato a joint
25 execution order comprising an order in each of the pair
comprising the f£irst and third currency and the pair

comprising the second and third currency.

The ability to synthesise currency pairs 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



In the enbodi ment of figure 1, there are three Ciques: thas November 2004
brokers 12a, 12b and 12c, that forned by brokers 12b, 12d, 12e and 12f and
that fornmed by brokers 12e zo and 12g. It will be seen that brokers 12b and
12e are both in two Ciques. It will be appreciated that, for ease of
understanding, only a sinple exanple is illustrated. In practice the
network may be very nmuch nore conplex with a | arge nunber of cliques. zs
Wil e Tradi ng Agents nust be connected to at Least one Broker node) they
are not nenbers of the Cique Tree, but rengin outside the structure. A
Tradi ng Agent connected to multiple Broker nodes will receive nultiple sets
of market prlces-co'r:n}S%EsEQOH%MﬁQiE%' &€ daker PRt Omhhemy dfdehet réfer
Broker nodes can be substantially the same) the information may be received
at different int&evBisala apdd AgtrgEhtoivPEPkeEhd ERCi heekar SEFRELHPHS to
only one Broker p@dening2éndoNenher 04inglhia Thes LSAB,BLRKEEs NObeaiey Used
to describe a conputer arranged as _a physical or |ogical node in a conputer
networ k provi di ng®&CbitoRi Ry SEaRcBR8nLoThexeayiiadh FSRL Ag VR t POIFSSs atife

storing of quotegatPh@¥l diske tHe @Ot ESLhOLhE PSIET Bedils SFbRe dh S MMt iy
mar ket vi ew and matchi ng quotes and qrders. The Broker nqdes in the_,

descri bed enbodi REAFSalE®SHET diontrarehereFHRetFond PR RESRE i Hae

essential featurageftsWatphsridetl nescinsradBi®kfento88ind Ridsnet el bicdlger
nodes each provi ?He: a matchin eg ine to which is connected 0 the net\%prk

for matohing SubRFPEEH MIISTENATON @rs tatRBranfehe trarlt artradingelogto
gxecur ibng. deal s. tfﬁ@&raﬂﬁﬁnﬂﬁﬂsﬂl’aﬁﬁt bre Ijmrm;te'tcoapomllm leete dk@&jrﬂg]otatgymh
Istributin prlces nessages ot et‘ra er e_rm al s n res Onsetot e

S ce quot dBi on (R e g ind ARG G ATEHRT FONOT RS BB of

t he present invepbroéntérimy powpeth@doidiais tbephbdialy agsapilés rar katd or

distribution functions are anmal.ganated,jn the braoking nod ut_the .
invention is equg%%‘?/ra S5EaBFg ?gj%é‘;s}lé%t'i Hhﬁﬂitg}? gH’& ?ﬁﬁﬁgﬁ S5 &°
separate and per oeamesl athageadeapgbatal initz0aaddtlos Yiadiecal bycls epmpatice

| ocations. An exanple of such systemis W93[/15467 referred to earlier.
The Broker nodesmngréS e%?l%lcatngegééﬁgoe%eerqrdgﬁa %)rér%ber n%of“ﬁgu%(g%rdteﬁn%%iegns.
The arrangesent afi ateumetegmald do threideapodimitoraisnbeeniexdauaadparent to

t he broker nodes TEE'% e H%lﬁ&)m t hei r nei ghbours. Each

Br oker node has E%%-%gn geR?#lré?g 6&? ersB| n e market, and is able to match
orders as soon as they are submtted. As each Broker node nmaintains a full
list of orders in the L Set f t Qi kAt

vi ews as needed by th‘gﬂzé r%ldél‘eﬁlnéc geﬁéﬁggﬁﬁf:g%eb“f%ﬂt gl&r%eg%ntge% gster fo

mar ket i nfornmatien agagomf asxpmpls radei vednd wikINovefbrencz0040- tie To
understand the pyg Iﬂfintghﬁrgﬁﬁgﬁ,blitnthPélPKer node arrangenent, price

di stribution and deal” execution w now be described with reference to
figure 2. 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 view to
a5 traders;
Figure 4 shows the flow of messages when a trader
submits a buy or sell order;
FPigure 5 shows the flow of messages to update broker
nodes following a buy or sell oxder;
30 Figure 6 shows the flow of messages when a broker
modifies a gquote;
Figqure 7 shows the deal execution process;

Figure 8 shows a limit type order;



The deal process begins with one or nore traders s subm tt2adlovembers2004t 0
trader termnals. An order is a dealing request froma trader, with
instructions to buy or sell with specific restrictions, such as price and
anount. A quote is a persistent order that renmains available in the system
and is distributed as part of the market price io information. Quotes are
used to "make 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 dist+irbuted as part of the market
price. A hit does not remain in the system if it can not be dealt when i5
entered, it is renovedFidnr&adehoBoeklisit tyipst oofern follbwing & nuBPer diider s
in the market. Sinc ltl%% Quotes are the only avail able orders, the book
consists of a IisItnag‘F btes. The Quotes are arranged in a queue in the
correct dealing order. Fibersckd sROweraleringft thpeqordrr iy 1G8r gorerusion;
different trading instruy Sqq T f.aul t . eLg i Pagl A dd nMe.
In the system each Br (%l%g:rﬁp%o%le %-r}g?v%fa@%s séé@%%rgﬁéeltgeéfiit?%%%l%&avai | abl e
guotes. In assystemistich as forei gn exchange there will, effectively, be
two books, one showind-oLAeL s ] Angdsbii HAL:LBE S1HPTiSROWLRE: Cotlanit ich
sell. The nessage flowi e systemis described by naned nessages, each
carryi ng appropriatéepavarebet légoa@ggouetekdinet work. The process of
submtting a quote (pegsistent ghdpt).heabisadbencd diAdiqaxtasetos eaeaves
information. fromso a trader workstation that a trader has issued a bid or
of fer. The Tradi njriwerexadvwsAacstardesit BBAquot e subnission 24 Novenber

2004 - is ppocess. Wh%EFnEP@ 'y %ﬂbiiaﬂ AGE e sk8GET ¥ESy tdte t8HObEmp T aiciRdE0N
on,

fromthe trader workstat it Wll create and nmaintain a context for the

quote. It will thenjekmk sxecubien SEFt nessage to the Broker node that it
is connected to. s The Broker node will validate the quote and accept it if
valid. This first Broker node that receives the quote becones the "owner"
Broker node for tPESCRERRION PR RBERRFREDSRSGP igure 2 this is Broker
node 5. This is the only Broker node that can commt the quote to a deal.
The Broker io node wll create a context or ob t it.into

( . quot ject” apd s

its queue f&F the corr&Bf B5eRGEb| FPYSLPrRNEHt L %Ef g@?cﬁlﬁ’@dqﬂbgg T S1Aced
into its queue, the enBed-driRkctronfecdidde tihansdisted hirt e itgurequdt &o 6

t hr oughout the network by sending of eAvai | abl e .messages t o _ot her .Brglker
i s nodes. In this®&kaR r,wﬁ%ﬁgrh‘%ﬂéétggn Sﬁ‘i"@eé]og% \?é’l‘%Fab’r“g srrhe%élg'la&ge
to Broker nodes 2p@ngnBerfSodiacihalr afier itvdatchieneivescthdimesedgep ithat
creates a context uote object) and sorts i,t _into .t e (o I K) .
It notes in the c Cl@x"te%’ﬁljéh ok‘é?ulrﬁjgd%e hé‘ﬂ‘pggrﬁ?nﬁdstﬂ% %glyrrec{s%gggg%%fter
placing it kato theadiigyesydthe. Br gher exatdpléhent seodld tie QuotemengeHalsive
message on, using proadcast .rouyti rul es, el ?%HF . these
in the sane cli que* @& H tﬁhﬁkg‘eu%ﬁs S%Ill’l(f Ef']%sg %ﬁéﬁéegg er%sg;geﬁgBr oker
node 2 sends it teoydteds amdwd. ilBridlee arnoged 4refmredehdsedanlizs -t o Br oker

node 7. At this point, all Broker nodes know about the quote, and update
their order books accordingly. The broadcast routing rules are applied to

ensure that network traffic.is.Dapdled idkeaaqefl fichiad "BNNBE adebd-aderduce
any duplication of nessage ?31 ow. ao The br oagg:ast rul es are: ,
provides a platform for trading at least the following

25 ingtruments: 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, Iinterest-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.



24 Novenber 2004 - m 1. The Broker node origi nating i nfor ggaNosembéd 200d¢end
it to all of its neighbour Broker nodes. 2. A Broker node receiving the

informati on wil |

send it to all of ita neighbours Broker nodes except s

those in the sane clique as the Broker node that sent the information.
If a nmessage contains persistent information, such as a quote, the

information will
which io the inf
i nformati on, not

about a quote may be sent to one Broker node in a ProposeDeal nessage and
t o anot her Broker

be stored with the identifier of the Broker node from

ornmati on was received. Note that these rules refer to the

t he message that contains {f. For exanple, information

nodertaiiegdsVask ettlpdat-e ténm&gearbbvma{ectbhe ﬁarrea

information is sent to both Broker nodes so the above rul es gg %ICPI
e

Price distributi GiPTEPEAREHMG SEWBFR p‘f'kb’(ﬁl'd OHEr REECHIAGEEFBAT

traders at the t
nodes and sent t
This process is

Agent connect ed

It@ﬁgﬁaéﬁdn Btlween Thiesmi AL DE rrgtrh@@e Ib ﬁe@é@é@dnﬁ:}&mdﬂﬁ@ker
o] ezo Tra Agent istribution to the traders.

S P Ron ot abyelEihd hoe Sitdy B Phepoptlited (G09S
of quotes (arder da@ﬁk))faﬂdpnﬂfra(lﬂi:?t ef abyblesy Gbdkbetpduiouokneasie Jemdi ng

floor that the agef®
other factors. Theakzastmiyketessnd drs deteribumieta Bﬁhd&fttz\aldewsvmélpa/za:ry

based on the tradin
Tradi ng Agent in g

of the brokers

t. Thi IS bpilt I f t he tradi
SAFEpREsanPeS U cHEL ey WO PP BT LB ctl GRPRae o

t24ddlowemachi2 Q4 a- b1118 orh@lec‘ﬂl crmehrt stlhir et rognaftmacmch

trader and the p%§3h9£§ éénﬁ}e%EQaétée§i on the basis of a price displayed
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30

on his market view derived from one or more quotes. Hits
are orders which are invisible to other traders. Thus
trader terminals provide a means for inputting orders into
the system. The trader terminals allow traders to input
orders manually. A trader may program his 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
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.

Trader terminals (not shown) may be workstations or
other computer terminals configured to generate and gubmit
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,
including price and amount avallable, for financial
instruments to be traded. The communication is usually by
display but could also be by printing the information, voice

synthesis or otherwise.

f
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Hitting a quote is the basic process of creating a deal begddlonember 2004
traders. A hit fromone trader is matched to a s quote from another trader.
This process is shown in the figure 4. The Tradi ng Agent of the trader
termnal hitting a price shown on his market view display sends a HitSubmt
nmessage to the Broker node. This nessage targets a price, not a specific
quote. The Broker node will scan its queue to and find the first quote in
t he queue that can be matched with the hit. The matching rules may vary
based on the trading instrunment. Wen the fyt. is matched to a quote, the
Broker node wll nodify its cont ext for the quote, noving the amount is

mat ched from "available” to "reserved pending deal”. This will prevent the
sanme amount of the quote to be matched with another hit. q? %ﬁoker i)de
will then send a Propos¥isEsl 2resEWREEd W@‘DBPS ef® RAfE ol FHPERCER

recei ved the quak@tithtSolESuR@Cadi & |bdri, g&hlbheam@iemarmseasl pathis zo
exanple, the hit conmes froma trader conpnected to a tradl%gJ ent Baonnect ed
to broker 7. Br&¥ef FrREIPI SHRPx heAr’rE§§‘5’gr§3t Brok8r2 4FTRP f3c Bk%r

node receives th@dBEO%ﬁﬂ&@%oﬁt&&ﬂagﬁ d trreheaks fiber caumt:mlsnratsrqume | f
t he amount of the_zs gropose IS stlll avallablﬁlnthe t he

Broker nodé per fotRE e%l‘?ﬁeldd'rt F‘Bﬁ%sgo’é Chen F IR B R et ﬁg S

amount of the prepasad fesdrd.Ss mueedafrenviasaifbabhetrdder'r exegvedp pehdi ng
deal ". The ProposeDeal ness nt ta the Broker e fr ich
it received the® aﬁgeﬁs' | h¥s 59? hgla’éét%'f‘rpf‘%goﬁaotﬁé’?l n§a&°a" s& %gm? ?o gpoker
node 2. Broker nade Zhsi lHrateen send side tithalfr akefilectdehes. marR4tNoveFier
2004 - 19 The routipg of a Pro oseDe ol ar ed,
{S?anv’r%wshs EtO‘I-’d"-gl ngf}’ gré Ar%\éﬁ& s % éBr oker

rul es. Target ed™d Rion to a speci
node. Since knowbeggeileilisyecialsi deBrokbed nndets0$$/JrSG67bmhetcomtmttmeof

system the s taﬁ?a&nlﬁ% gﬁ?{}c&%‘?égﬁg‘%él Co Brok Q%?Srezpc%t |§,h{lge gfnd% node

fromwhich the a fressage’ i s sent
to "Broker nodeoilg, sbet disp]wﬁd asictes" Mhéthbkeh Nozte @A givaalsi-ng Pefuot e

g2, The targetedi [ul s ARkl dredi BIOKE 10480 HUNA! LGS,

about a specificC piecCe |on W Sén e nessage to t Broker
node from whi chextem@extl vedat benkr iagi nal WhCPlIQ)r fpamio nbariks AhaBrEbk%ﬁWEmﬁie

recel ving .3 MesSags AP Snaie ARG DR e6Rs P dinfey R kA ALl t di d

not orlglnat e nessage to t er noefromv\,hlch It
recei ved the ortgidetr dmboemmtdfotiraders. Credit may be extended from the

bank as a whole, from a trading f£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 displayed for available bids and offers

and the amounts available at those prices, are thus
aggregates of one or more quotes. Only the guotes 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 services 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




The nmessage will thus follow the path of the original ao ip4btownhbaredsack
to its source. In the exanple this is from Broker node 7, to Broker node 5)
via Broker nodes 4 and 2. Wen the Broker node that originally created the
guot e receives the ProposeDeal nessage) it perforns the sane checks and
amount reservation as the other brokers. Since 2s this Broker node owns the
quote, it has the authority to commt the quote to a deal. The ProposeDeal
nessage represents the authority to commt the hit to the deal. The Broker
node will then initiate the deal process by;sending a H tAmount nessage to
t he Tradi ng Agent that submtted the ao quote. The deal execution process

i s described | at efainta2diNpvenbesr 2008 ded0ind\s iberfeaionmetsni rgafensess
takes place, it is neces%a%% that the list of quotes mai gt ai ned a

ach
Broker node be ké&FMupFES RAAEEIFNTRIAS SUFECEAPTEShEP BY £3FF BP6K ‘F&ﬁ%‘ae
notifying othersnsaen dd &bdess ackdangading asguoém, an Sgxupwnof ntfades e 5.
As each Broker node changes a quote in its gueye, it n é‘l es all nej hbour
Broker nodes excé"ﬁfmﬁﬁﬁgg ' %8”‘3??1&%&:? taogFWﬁJr%% N E ejc iNedFRSc

In the exanp e akgw¥eemBr oker node 4 received notice of a change in a quote
io from Broker node 7 in a ProposeDeal nessage. It notifies Broker node 2
by sendi ng the ProposeDeal nessage. Broker node 4 nust now notify Broker
nodes 1 and 3. This i$:adhnBrdﬂye:se1r¢diiengzapmicmadeatBasfessa:@ertmatd:tm

Br oker nodes. Fol |l qw ng the. nor routl r.ul es, formatiqn is._about
the quote is di sf’LFlﬁ % o%%% %61?& ﬁ%ﬂ’lceﬁ 't he ne?gcﬁﬁr ARy Br oakIae
node recei ving tlaer&:hgd@tiﬂpdaatseruesaagecalﬁlleld pasdiqbe tTre whiehgérpdures not

0 Uhe ol aue [ amuuhl ol dlodidal 8L Vety: M o splaby g Brker cpgdecsending a

ProposeDeal nessage <h not a o) sen ssage to the
sanme Brokerionodesiffhis mwlesd r"éisellttlmquedui‘peecm ) mﬁtu@ﬁatﬁtmmcmrﬂgvfr%@el ved

and the deal ano % t C Eﬁ,g‘eesss IS
conpl eted, as deggé?'gf%jﬁbo%ﬁ% ﬁ dﬁ%tﬁrbeﬁ\e/\g&!tgfoﬁflgg%essg%%eg}iﬁgCﬂ I'S
process corrpl et esre hshete@rranded ointia @ theetFtlsitareo BaddeBrokThecast d€ess
|'s shown in Fi 0Uf gofeq ARJIRLENGS. 81 ipler A0 dlefless! NitdcH ade +afml i on

is made avail abl e ortr is intormati on can be used to informa
trader that a debb #s igenaehghbouny Bylokenst r LHIMTHNABRT I ARBICSHEERPIRFSFECi de

;f/ a|t lhgb} ;adl%r shoyl g, ben i 0 ol1MedvehN 3R¥nCASCvudNey NsRLARL BPRedSion in
. the network.

In the embodiment of figure 1, there are three Cligues:
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 12e 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 cligues.

25 While Trading Agents must be comnnected to at least one
Broker node, they are not members of the Cligque 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.



24 Novenber 2004 - zi The Taker's Trading Agent will be np4 Noverdber209don
as the initial match is made and the ProposeDeal nessage is sent. This
agent can notify the traders workstation at this tinme. This pendi ng deal

i nformati on may change as the s matchi ng process continues. The naker

wor kstation is notified of the pending deal when the nmaker's Tradi ng Agent
checks credit and sends the Deal St atusMaker nmessage. The deal execution
process begi ns when the maker's Tradi ng Agent receives a Hi tAnmount nessage
fromits Broker io node. This nessage infonms-the Agent that a nmatch was
made for one of its quotes. The nessage identifies the quote as well as the
anount of the hit, counterparty and the identity of the hit. The Agent wl|

check with the trader rkstatjpon to e .sure that the e, i '

avail abl e. The Agent I ethFms%ﬁ%(%F H % nt"\ﬁgang?sgsgc{g%}g% He ?A%n?édsdtéeﬁl on.
The wor kst ati on wkkdngeplay wighysd chilt Aot YK mesieade & caiponet et wdik

wor kstation is still.Wrkin nd that the trader _di. ]

guote. At this pBFcﬁ 1<¥¥’ atI?%O e gﬁn%%l ndnggl}le ibr?’t é'rgrﬁ%%klt'%te%g{égﬁoég%he
Tradi ng Agent w thenstdricheck fawotesai badiicliogedhe withes heo ctnadesspdat y.
The credit check_pay.allow th , Jheguees t n )
disallow th dea]:l.[irg‘l‘F'él gc\(’,a%nta %a@?z@% hg%&?e u%er&%%hcgﬂggawgﬁ?éeh%&gﬁd% t he
anount needed foTh¢ herclest .nofiess inethet desciibedy gbaliivent cafiao merfoym
affect future deg| : [ ) i | ifordnt he taker's
Tradi ng Agent of Bf%tehey;%&%;ﬁé%%ﬂg\%déﬂ%gg %?%t%gsewael?%(réwﬁessage to ists

Br oker node. Thewhetssiagdefsnedrapteed@roger heededentity of the hit. The
network Broker nodes will route the nmessage to the owner Broker node of the
ao hit, and that Broker node will deliver it to the taker's Agent. Once

this nmessage is sent,fhe mmker SxfIeHaden@ush t @edgal, fEY deaca aaen
done, but the deal isTl{in ‘doubt Eendi ng a reEI y.ﬁ%% teaker' S 'I}rdaégi r]figgent
BR

conpl etes the waighvihbeenEgted- t92 thiegrtEREe uEPH NP Jrids SUPRT rt of

the process takeg;dd acgs WeRAhanAgeghehegehyesn the fead Stahushkeriagssage
fromthe maker. If the nmessage shows a valid deal, the process continues. s

The taker's Tradi$Risgent THeY @éRC cREEKCTDr Bimi | BREIORedPE Wik Ehe

counterparty in g Wi @bryBEietrdsut i "Bkifes ThesSHRG tt£heBK fRRdak| ow
the deal) reduce the anmount of the deal or disallowthe deal. The Agggt

will then reducet¥E @igi FEbFESEPR tEDyhen&TIRBURECHREEY Ye5F3PRE deal .
Thi's reduction iyhaviadd@hng @medhk. myridhiactnbulteheedeabs. the phreskdtbe
remenbered that deals are unlj kelx %o be ret'{ect ed at hf'is sta%? as r'{:ces
shown to trader SSafeRtHPR. &ty ebheB PP ERATHRT THRS ¢ BREFPEPer & n§PAGEht

wi Il now | og theigiealiHu@ibh SHehadionds ageoamaAsaraeeininr tid immkiag sode
commtted to persistent storage, .the deal is done.. Any check eal
status will nowSHow™s BRETFHT S gqqq%@.yaagggl ael?]Ie ﬁ%’wsxg%?rfsyqt%h‘é&? r gder)
print a deal tioked amgtpens oare arwpasther apdgierdeaiedr at egsdgupphAc allAis
point) the_deal is. done but e nmaker doesn' t. yet know, 0 he 20
deal is dof®, tr@qé{eﬁoglﬁ%ﬁr R PRGEHE gﬁaltlno iy the: lzer% ygggir?d?ng a
Deal St at usTaker sgsagest BO$3ALREokeefandsl tPhesrhissage is targeted to the
gquote and will be routed to the nmaker's Agent. The Deal St at usTaker nessage
contains final information zs about the deal, and therefore the final
changes to the quote.THéhiBroketonodes ard squakddyeache ohbenoraadBper&CrRodes

and the Trading Age al 206hd Siepubedt Ri@ugh the
Br oker nodes, eaC %%ﬁ“?fﬁ%ﬁ%ﬁé’@gf ﬁ% eg\?\n;[ un}ségﬁtsﬁe I nf oremati on to update

its quote contexpesifien 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 is able to react faster to market

information as soon ag it is received.



ao anount of the deal is noved from"reserved" to "conpl et24 Novdrebgr@0D#on
not done is noved 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 24 Novenber 2004 - 23 Market Update nessage to all

ot her Broker nodes using network routing rules. Wen the Deal StatusTaker
nmessage gets to the owner Broker node of the quote, it will send it to the
Trading s Agent. The Agent will record the deal to disk. At this point the
deal is no longer in doubt. The Agent will_ petify the trader, print a
ticket and perform any other processing that is required. Some trading
instrunments may require additional_information tg be exchange f0|i:> a, deal .
An exanple of this io T3 vReeEERAGe R R"ﬁ?i’?ﬁc??oﬁge é?‘s'ﬁ’f-%‘&ﬁgt EPRESThi s

type of informatigyd ar88hkehdnd Beabéitrabholonesdadenl Akeeit tdrewdzal is
processed, the Agents can devel op this infornmati 02., Then%eal | nf or mati on
message i s sent tRPY RE BPSREIPHROJE tRTFEEREENTT KOBFORBFS fodes wil | then

route the is nessage to the other Agent where the information is processed
as required by the instrunent. A deal is thus conpleted. Once the deal is
conpl ete, the two partties wekl krowetbe Hedensi twitbf dreei or r espectivaders

counterparty for the first 20 tine., The jdentit il l-be di.s d hei r
terninal scr®en a?i'g:’wg f egf’ar‘?ﬁ}-l';@, tfﬁacp A ies/ r:lr}{ﬁéla(%?' dg'gl gxg%rgf olrglma in
that tradi ng sesd«xliagy webiheas frdmteedradet hewiddalinstrhetiensd tlhogg¥dor o

di sk. Each of these co ises a_neans.for i tifykng_t f

parties to an exe%:"ﬁ'tleél"r{%1 geaFiHe lz:eosl}rlfggtr:!b%r? y E{%lnt %8 gjéa(fa% (aea%‘gﬁ%%'r in
which credit is (rmangiced in 4 Eersistent desbni tibdt widnainewabeildris dare@ein
nore detail. As nentioned preyi Ly syst creen lN S 88 andy-

mat ched deal s usisr?’ggtcef“eaal‘rt“? as ?ﬁ‘%ﬁ %P%? \M§1i ?%}glf&gr?%egs 0 S og/ﬁut:% a
deal er shouid be imfaidrablienf orQuatadi age Usednitb| “makeirrder BRBRE " r SAF BES

f oregoi ng description tha ' Nav 04 4- : i e
broker to have suffic Eé'r‘?t Egég%% a}szn#)olrlggna??gﬁfft%%bepsagﬁg.%%eé?tpalge%egfeglﬁ?t
deci si ons. This imshédauseilbhe’ bndkdEihbdeskitt” mespensins " MyEstBlai hg t he
market vi ew whi chis digt LbDUAE LS CATRNIRAL 88 dAdhBgeagaks. Aheie
actual credit data is very conplex and can“vary by product and institution.
For exanpl e) the domscept semaimdin the gusPe tifaditng2gy’elehy gealt when
strai ghtforpard ag,ddv-olsS & SPOt-JRkat. However, for a product such as FRAs
it is nore conplex as deals are done over a variety of tinme periods.

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

290 order of the queue way 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 mamed
messages, each carrying appropriate parameters throughout
the network. The process of submitting a guote (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



io In addition, sone banks may prefer to assign credit to 24dNovatmbe200dy
.over the whole of the range of their trading activities whereas sone banks
will prefer to assign credit to counterparties for a given financial
instrunent. is To sinplify the process the systemdistributes and uses a
simpl e subset of the credit data. Final credit authority remains with a
node that has the full credit information. In the present systemthis wll
be the banks tradi ng agent node but this is not mandatory and the invention
is equally zo applicable to systens where c_r§gli_t is stored off site. The
system uses a single nuneric value for each conbination of trading floor,
counterparty tradi r tr bl Nt,, e of _.t.he
nunmerical value i sﬁ}%c())éé et'erﬁl‘ﬁtl(r%é1 m%gl?he?r%%%{gm&gfeﬁgorggﬁggigscret it tq?)loéeeal
in a 2s particul arirfeamationTheonetd tyadér twegksoabiogalitvalidd ¢ecaizeeific
to the instrunent ' trad a ot +F/ % us h |_u a
yes/no flag (1 or O I{V\L%el%egsg??\t{%mﬁd%&m}%feégﬁ%% ‘(%%I-%k) g?%g av?lugjgei S
used as a bit maskS¥aRitrREBBEEE | BDA e drokonsiodd Hdwrti ast Laneenneakied tae
have other megni noge HiRI2Hduel Sl bal fidle P UholiShaexlsbobet vogR
two floors for any dealing activity to take place. The credit check Is made
for a given tradi MpldidemenThés Farser Brokex ragingtepenEresives deker AABE by
the instrument. As,dffesysheMbwndid ahekal A Hpkehiw %l!.\ote.zﬁnl\kéycﬁﬂ?@é
2004 - 25 conpare two credit values; that given by the first floor to_the
second and that giffeRThynt Fégyeeoddtiinds Bsokat Redets. |TFhighdsyah@esnbye

conpatible, the desldkegd RB&L AN dad AbdPWedne ThEot®aR RIq0L:1 CaRakirbker
will be determined by s the instrunment. In terns of spot F/ X if_the anpunt

proposed forlthe tho8fe Widl| GRERALSr 2efOBFSt0 tthe U REs PPIRECEhedRhoseFledt

val ues the deal camtprQe8eguelyeidd knbheoeak tea8iBd amsthanekbe | ovest
credit value it may still proceed but only for a part of the proposed deal

anount equal to the is lowest credit value. The full credit information for

a trading floor is origiftatrednkboguatk’ agi Pracage nindhalcshageat pO0the ablhOF i ty
for a trading floqQr. This S%ent only has tgal;t of the total informtion;

that relating to iESKENPRAdYHY 1§ HFERLRIGHE | 19 14L& FEEPBEROThat  $ror e

that one tradi ng fe@abrkSbe ogeianiied guotenviiddbng Agesdgedten cthercresitdr

i nformation changes, the Tradi Agent wll sent a CredjtUpdate ssage to

its broker. ¥he broREP- wi IP c&ﬁ‘gﬁneef‘ﬁﬁpvq"?ﬁ orei fr}clﬁgrﬁ t hEg A@eégfs intyits
total credit matriguotsrvpblkhlidhanam@agageot Bracemnagidzowr doker s s @ach

br oadcast massager 81:' 1vii n% t heecrulves i:gt Oléts earli er. Eachegr%keroﬁ/%l It :

al so store a recoPd 6t  f PSHPWHEFSTRE EPEdIMT=PRYSF mafi SH=For-a i Y@M FToor

came from In the (gubbe cbrjectystad seder ibethtic M&E9Gnésdblbrdee bsobankithode
holds the credit auiborily har aflogr and:i 3.8l80 reaponskble tor degld ng

activity for the 00T. "The execut i on process described earlier

based on thizm credetsapeel Aftterciplissikgown ftd ddw @regel t thBuBreigen heodreal
execution the Tradi A j ; i ot.ential_de

Agent will exam ngh’%l ﬂesggggi Pze g@ﬁeg%ggggﬁa%md& %es?a rn‘ioglé E%\L}vnﬁ'ugjﬁo%%e Ii;[ i's
requi red to conpl gpeting rekds, |to Wlll nehakfoutse exrgpkabhese in the same

cligque as the broker who sent the message. Thérefore, Broker
node 2 sends it to 1, 3 and 4. Broker node 4 then sends it
25 to Broker ncode 7. At this point, all Broker nodes know

gbout the guote, and update their order boocks accordingly.
The broadcast routing rules are applied to ensure that
network traffic is handled in an efficient mamnexy and to

reduce any duplication of message flow.

30 The broadcast rules are:



24 Novenber 2004 - zs credit and, if it is insufficient, phelodgabér 0¥
reduce the anount of the deal or disallow the deal. The anopunt of credit
actual ly needed (the whole or reduced anobunt) is reserved fromthe pool of
avail abl e credit. This credit is s not available for other deals. If this
reduces the available credit for other deals below the dealing threshold
the Agent will send a CreditUpdate nessage to notify the broker that credit
is no |longer available. Wien the deal is conpleted, the maker's Agent w ||
be io notified with a Deal StatusTaker nessage- The Taker's Agent will then
be aware of the conpleted deal. The Agent will then determne the credit
that was actually used by the dedker HBue ¢fiRdnbtihglidFerherdyedifinoseide
credit pool as consuned credit. Any renainin nount fE{omth original is
reservation will be returned & F‘P‘ni o idgiSnaF E@b‘?qr e §§s‘f‘%‘?eﬁ5has been
described so far in respect of the matching and execution of sinple orders.

That is orders where a single order qnly is executed. .The systen b
used to al |l ow conpound? Ordg‘T BTPEeH EOLEPT G RIA %Hﬂéﬂﬁ‘ﬂa’i%orbf"gggag%n%ne

where the execution of one iy der ahasofniwf hedbhboups Brokakf actes dycapte or
nore other orders of the sa party. There are twg basic types of c ound
orders; lin% type orders atﬁ"%sjeoi"?ltuéexééﬁ?i%if%edgﬁsgﬁi%ﬁ%ﬂ%%é%r%g}s are

used to allow traders to exgan@r ehgsirforaktéopt to deal in nore than one
area of the market while [imting exposure. An exanple of this type of
order is a FRA (forward rate agreenent) order limt. In a FRA order limt a
trader can bid in nore.tharfone hesmrged ddntainsnglersdettath| énfommatidrhat

may be matched in any one of the tenorsg so wth ction. i ns i ng
nore than that amount This SSFE}eF‘St?pqéu,ost\ﬁm Itgl? f?%ﬁa%dobh{é}l??? erést&-%%
exposure, also adds |i qui diwiyghi tite itlhet hiieke bt therbBrokypeimiedérem avlaich 24

Novenber 2004 - 27 disti n%s%gg%éﬁa%mogzggﬁﬁéée% gorders which are a type

of conditiotfal order and w escri er. Cimt type conpound
orders may be applied to any type of order. Quotes and hits (persistent and

fill or kill) as s wel S, V.S L NV S RN 5 g@%@l
intolimt type corrpoﬁr?&g&ﬁc?et?\s:gg% ?ﬁgﬁg%éef%?r)%gi%ed%g?em dlgjgléri ec‘l'-l)%%gach
of the limted omdessgstihmts cahbmans dtt heFqn iexemple ritfigrmahiameiey

execut iﬂg“pfgocesaug% GG HdM fsndr € 2BRE T BoRYr t RBasYIher dpFddukdrml
| Cess.

‘ message and to another Broker node in a MarketUpdate
15 message. However, the same information is sent to both

Broker nodes, and so the above rules apply.

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

20 Trading Agents for distribution to the traders. This process

is shown in Figure 3.

Each Broker node will examine its queue of gquotes

{order book) and calculate a view of the market for each
Trading Agent commected to it. This view is built

25 specifically for the trading <£floor that the agent
represents. Views may be different based on credit or other
factors. The exact process for determining a market view

will vary based on the trading imstrument. The view
information is sent to the Trading Agent in a MarketView

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



io The follow ng exanple shows how limt type conpound ordgs siolémbéeavdes

. by the system Consider the case where a trader submts three bids for
three different FRA tenors as a conpound order with an order |imt of 100.
The orders are entered as shown in figure 8. is The inclusion of a limt
row ensures that the order is not interpreted as a conbined order for up to
300. Application of the limt is perfornmed by the owning broker, that is
the broker to which the trader trading agent node is connected. Each order
has its own avail able, 20 reserved and done m@munts. As deals are matched,

t he amount of the deal is noved fromavailable to reserved. As a deal is
conpl eted the anphaldi sregvedififematdeer fod teacloneadAs and ahbeinpossitisved
fromavailable on_a order,, the same anmount is nmoved fromthe limt. Thus,
the limit will kegﬁu%gefﬁﬁﬁﬁ% ®5f the total ampunts reserved and done for aill
the orders. Returning to the exanple above suppose a deal for 400 is

Oder 2. ne of these FEEHRBEHUETe 121 CREGAS PIREY Ser it ther
is still pending.bdtwe=ar dovo ttablerss kuhmtairphownelhrédqane fapchadhgo a
amounts of the |i m %r adorﬁlba.goél'?ér t%]ﬁﬂié}g Cﬂ'ﬁ%g OC%%St rl% %%H#t %.n the

di stri but ed Po otﬁ%r €rs across S sy sten1 so changes hus,
quot e has an avalfzdwxﬁaﬂwoamw Sraddly Anenti P§ absocradenjueﬁwnnahd%l%ﬁ%ng

availabl e amount ofp20. (GO SAnls dddlidkedsbd APpMPRchiE & lidsidihiger o

the orders are no P%nger aval al s executed, for
exanpl e, due to |meksage dredihe, Blmkerveqdﬁ!o Bt Mees saap FevEStfmck RIG ISei ng

avail abl e and all, gy ders fova hagkeb0 bhe AVGhAr RERUGLL DAL, |5ud Rk @

incremented by the anD reser When t total anmount of the limt
noves to dome, thendiBindhdrhe HerBEnfobe dir Yhe WiHsUey thet  camdasRdcihaled

orders are done. Th t he,eX3ap O¥giel 8 Yaly Bhbed 0OBn2@nand
both this deal dﬁz eH%%ng?%g g?% Eg ﬁ? con%%t f Tﬁe conp%undnorder is

t hen conpl etely d@ﬁ%haﬁdlnﬁér@W§€? results are as shomn in figure 10. The
handl i ng of joint execution orders is nmore conplex 2o than limt type

conpound orders. Joint execution orders require two or nore single orders
to be executed toget hefheprthedridarid WHtchegotanti POttt BIere i fes

action not only ky; jtihepdyiaker: dutecaksRe b¥othenkr adhbpg, agniing Noke ahbuaeder
types can be executed jointly and all orders that nakeﬁ@i EP %
execution otHer rrchsd firce “A¥akiaRle)r &9 n\ReSeFVEdoPERT R pﬁ’%a& Bifiot
be distributed tqeitithgranekettrs Bﬁﬂete{'lﬁ:dnl&dbfliﬁh@qlﬁtéetf@ veaRaethae wiith.
The orders may, however, he persistent. egﬁg he order.s n%% b% ?
mat ched by the t AAFTHeThPdker THE hEFOFEE trfﬁéi dr THSPWARRY AFTRESERRE
tradi ng agent is EeR! 6. tnerbREEMmods £ibe wHider Starerdivedotiteysioties the
trader who places I:EJ.hse %regsegggn w:[l_h& S glggerp the specific guote. In this

20 example, the hit comes from a trader connected to a trading

agent connected to broker 7. Broker 7 will send the message

to Broker 4.

As each Broker node receives the ProposebDeal message,

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

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

The amount of the proposed deal is moved from “available” to
*regerved pending deal”. The ProposeDeal 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.



24 Novenber 2004 29 _ Wien a conpound order is entered, the4Nekember d00dker
first examnes its list of available quotes for any avail able matches in

t he manner descri bed previously. However, the hit will only be natched if
all parts of the s conpound order can be matched. Thus, if the conpound
order contains three orders, the list will only be matched if all three
orders can be matched with avail able quotes by the broker. If matches are
avai l able for all the orders the quotes are matched and the broker sends

t he ProposeDeal io0 nmessage to the appropriate.brokers in the nmanner

descri bed. Pending deals now exists for all these matches. Deal Processing

is performed in the ugyal -ARANG FesChbrBEEsdiiddll mbBade FHodhal shldpic @
Deal Credi t Taker nessages are received by the taker tradin agent once the

is credit checki A§UptEEediti®Shas TERFSESAD| BPE 118 hatsesls FRqUiSEY o

conpl ete the deaknisrfffiddheo br agbafs foaoke® hege ! hgideal khowridie of
However, this is not_ done i nnmedi atels)é for each deal K formng £art of the

corrpound order. FReChbkht Brfers Haesdeld shtnt P L H1Re a1 SYREEBagdEehave

been zo recei vedtanget higs deal s s@@\é@fpametrhﬁo@é ed:lut: ﬁéﬂ%lél Eﬁolﬂiﬁ)ﬁ'@i& The
tradi ng agent then adjusts the ampunts to the deals to be th

correct proporti ohaP #RaGht th‘?hlJélqo§mﬁ5&8’§58F§91’?ﬁ‘tEdfor gﬁ’énﬁ?‘é mf‘ﬁer@ is
sufficient credikeyddde tize noousnder par l“BrbIaeﬂﬁﬁJdleeglﬂf e deaéemﬂla)s to

ful fill t of. th t As the d t ed, t
L11 be roqunad t St i Abal idriginat 8o 0 ARF, Mihe LTSS WY THS

the taker agent &6gs all the deals to disk together. This is a sinultaneous
operation and conpletes all the deals. The ao counterparties are then each
notified by sending Deal St at usTaker nmessages in accordance with the
procedure descri bed eatli eh. Biokerenmds ngrxgasﬁxagagf lkovmessaggerdbaal &0 a
conventional deal. 24 Novenbe 2004 onal I hits ar ot
persistent orders. That i sPPFFH A i ?l?%eré)gel veécl?l%altf'%e (’J)'-k['ersee{‘rﬁitejl gogquote
is available to match it, méssape ebuthed%xMemmdfamlwbschoit aegeliggfie for
| ater matches - it does no er5| n, ket. It is preferred that
hits which form conpound o% erosm Elall %ng)rer?asthg’%ent. Thi s has the advant age
of increasing the |ikelihood that a corrpound order can be net. In order to
make conpound hits pessistgntg, hhe sys mfg%%q% 55’ he {%Q%Eaéé) glbghhnggl sh
t hem from conventi onal " non-persi sting |ts o) |s ma done
requiring Bts to be markedpedific midege |of Jl?fqmﬁb-'ffpnza@éatt hisy @Will nabt
persist and will not be retahedy (H81bEeKE" rné rkléstsa tt%OtH@r kedicks
retai ned and can be natched to new quotes recei ved by fhe broker.
Persistent hits are still Dede siffam ordEich af@ aFeceiled s tdiest Prpgiaal
beyond the taker's broker. ;{¥..GR4¥;S8. instead of. treating hits as
persi stent unl ess marked otherw se, the systemcould treat hits as fill or
kill. Figures 11 to 14 illustrate the joint execution order process in nore
detail. The exanple tepbandesgei Peth iud EBA18R H bﬁhhtéﬁnﬁﬁb(?bhr@glﬁbl chis
a sinmultaneous buy for a tenor and, sell for anoth r teno E‘?Ih Ie%s of the
| e 8

order must2be fUHITEFIGPHRRSH 58 +HE PSS -witd © Squa(‘,"é’

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

When the Broker node that originally created the gquote
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 messade
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 guote. The deal execution process is described later.



Figure 11 shows three brokers 100, 102, 104 in the zs netwa4 Novémber200di ce
.there will be many brokers in the network. Broker 1D0 is the first naker's
broker and is connected to the naker's trading agent 106, and to broker

102. Broker 104 is the second nmaker'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 tradi ng agent 110. 24 Novenber 2004 - 31 Initially, the

rel evant quotes nust be entered into the sysieem These are visible
persistent orders. The first naker enters a bid for tenor T1l, with an

anount of 10D at a pri g otn253bal Thistdhidgl SpﬁcQ:‘é%EVetﬁh]ierson?lﬁ.]@elrddel’iéDy
the first s maker's trading agent 106 and 1s passed to,th irst maker's
broker 100 as a q&6CESSABW tharesdggbistrind Broket Hdrsained afusash ]ﬁf‘gk‘?lfs
queue and notifi edioiBendtip Bp okekstend PhiGuokeaduwiplabhed s 2agh BhbEdY i S
broadcast through the sgsten1in accorﬂgpce,mﬁt t he byoadcast routing rules

i 0 described prevPSaS FOrEHGaPEYeTT 1E1SDe L bt Ttk 8r CBARRT SR BRPEP 1Y

tenor T2, w tsh t hghsaaeinmigireot. 100 and a price of 2634. This quote is
recei ved by the second maker's tradi ng agent 108 and passed to the second
maker's broker 104 as a quote 1ls submt nessage. The quote is placed in the

second maker's Dbroker' ssqeadr Btskdradedsnolnde: theuaraekeh ihs omgiue, qitot e
avai | abl e nessage.

The taker. is e available of. the bid and offer at es
by NhrketvieM/nesEﬁbéglﬁ%n?{%yn?%gﬂFﬁﬁéﬁhriﬁFoﬁﬁpeiofosthégfﬁeté?e% ©
tradi ng agent 1l Ocliue assmn@sidhhatt théceivafethéashamasi tInn the boatdmpdfe t he
makers so that neither %ﬁ_ he qq&%%§ has.@e n ELIter d Og%ﬁbé th Lote
pre-screen credit *8REEKI gos‘SFo%% e TR YRS Frader® WP EEet" & b8 and
an of fer andowant §ram Beolsatbhmddea T drpaInkkapodePetd hessdpe.h QuoiesifiEsi s
is two separate dgals wth.t di fferent nt L b t oes
‘not want either of The dea esV%nmf hgé?r% J'()n\/grmq-‘%l%f P%l(;):?’ S%’%%%l o#ﬂé#la%%dr ?e&r%k(‘:agnnot
be fulfilled the oeders must daw InotdfyRedkeregsdernist ahé ToMpliet &d damre bye
same reduced a0 aggal; . 34 NoveTher. 3004.ce 13 HRE.LAKAL, BsBesubM LS an

tc f or It D bet

order for the sw ransaction an anount o ween tenors T1 and
T2. The workstations converts this order to a conpound order consisting of

a buy for tenor T2 for Fé}??ov?itnga t@fei %rqfaleSuting rules, the information

is about the quote isg distributed to each Broker node in the
network. Any Broker node receiving the MarketUpdéte 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 alsco send a MarketUpdate
24 message to the same Broker node. This would result in
duplicate information being received and the deal amount

being reserved twice,

When the deal matching 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 made 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.



s and a sell for tenor Tl with an anmount of 100 and a pri c24 Noveltiss 200Hhi s
order is submtted as a hit order as nentioned previously. Figure 12 shows
how the hits are submtted. The switch order is submtted to the Taker
Tradi ng Agent 110 which sends a hit submt nessage for each of the prices
to xo the taker broker 102. The Hitsubmt nessage identifies the prices to
be hit and as the nessage contains details of nore than one price it is
interpreted by the broker as a conpound order with prices to be hit Iinked
such that both nust be matched. The brokerz102 nust therefore find quotes
to match is both sides of the order. In the figure Il to 14 exanple) one
side of the order is Trd Chaderwst Trddincggrgeet fwidm tekeotIf tertl ashecotthes si de

is matched with the guqte.fromitaker 2. The.brok nodi _f t by
mar ki ng the amouhit® 1 Otd?lr @&ﬁF%’eﬂi? PRAE nPEd chi% %Dﬁo%eéegzeh?gf%%ngént of
both zo quotes. dde brhkeraddit theanowoiif icee tisidmsagpnigseafeitin 820tbist he

pendi ng deal s and, sends, a PropseDeal ssage_ with a hit for 0_to h of
‘the first and setdid ng]i%lﬁ reg o3 fﬁﬁ, fﬁg?r%%l%nmgﬁkg%ag%%kgrss ﬁ%%
104, in recei pt odtdtiegPr pposslealcombssage. f iThet vheek twordedawnhethekst he
guotes 2s are stjll..availahl,e. _If Vi Qe a c ; and
mar ks t he quot esn%tslf?gge?ggc&?e ?ﬁgg}g{zﬁedné%of" F%rﬁhﬁee%rgk?gs%g:%dég%t%%ﬁﬁg
agents 106, 108 dheckendradita add Arvdatthe dsadétaiRefMakerngeassre o figure 13,
t he deal execution process ao can now take place. Deal execution for each
of the orders is essentially the sane as for a conventional style order, as
descri bed previously.THeacteadf edmsurdRar pagenss beeiolks whenli Ehandakdsif es

that the quote i L j a f&g@% e gg%%_[%a% i $8Nh-dis 4t he
maker s broker 1 5‘,%1&%22%%@ Cgﬁv O%f% 3 1g4ﬁgnd hesgmsnt}sgagles are
sent via the takwdes Bhbkeareskg@et onfaeng diher Agent dehiaty Saf@sch 1435 T t he
taker's trading r g€y al tsMRKE! ; ABsSade s brhehgekss dedit
for the deal. Iff’actg:ﬁghgegﬂ{E %:ee/lsﬁs%%tggneﬁﬁf w 5%0% conpl etse S the deal as it
is aware that tHheldr derthes agoesimedublie diider Couper@ezly| Anhdhg peerh Hy

recei pt of the sgcend \heal ShatAMkeil RRadew: @etet hladeabriaGatbran
checked for credit the taker trading agent 102, now has the deal status for

bot h .deal s. The & @k8gSafRnEratDXheaFURbR d8cFiatld FIRALrBLBeafe £9%5ne and

can | og thg dealyg1t0 Lin8K d Ny aHoWRERS ORGEBddONeo Bohd deaksStAli®nN0Whe
conpl ete. The taker tradi ng agent then,sends_a Deal St at usTaker nmessage to

each of the naké&fPrkeharip LePdE YO \F S HEONRREE BRERYE 1 t he

maker brokers 10Qa:l@fe Whhssdatidmssagetil Dworkinhowadi anat gtlie drbddd wil |
be appreciated that the taker side only is_aware that the order.is a
conpound or der. %fReRPRKEMFEARNGRS tel'spﬁ%’es (BRI h&ERGr RS s B
conpound order aRdibhgér iinvEstipoothc@pliete either deal until it knows
that they 20 both can be conpleted. Simlarly, the taker broker can tell
fromthe HitSubmt nessage that the order is conpound. It requires this

i nformati ofp so that iThekmosdiddhagens willst nekndcchemke hes similabletdmeedidrts of

the order. In the_ex | e gi.ven ot h it r.e qf sanme
amount whi ch was ‘fRe Iﬁo"%r%u ?r%f {&‘ﬁltee gF%%% %ﬁfgha@wafg&gﬁ’r F}ﬁ"l%t?dgoénle' of
the quotes hit iredhoe kbhesambanttbhé thél dembuor dhsaliiovh tYascdadie tHker

tradi ng agent, n,.it.has Y b ; TRAlS r S wi ||
see that one deal® 1§ %"(Jigfa%ﬂe:r?n?uer@ gr gg?e%b%han tehIgQ%?_Eg?5§I%H€M 'l then 3o
reduce t he anounteedgdt fier |thegdeatledlhitsoredisttisch theawaididde deedit 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




24 Novenber 2004 - 34 Conditional orders may be handl ed i 84 Nogermber2dfdnner
as conpound orders. Conditional orders have sone external conditions
applied to themthat nust be satisfied before the order becones valid. One
exanple of a conditional order is s a "stop |loss" market order in which an
order is submtted but does not becone active until a certain condition is
nmet, for exanple, the market has fallen to a certain trigger point. At that
time, the quote becones active and is put into the dealing queue. It wll
be appreciated that io conditional orders_ajpe _treated as a type of limt
order and so may be input into the systemas quote or hit type orders. The

joint execution QeEerefRAA AL ré@gsémtrﬂ@g SBSCbiebede r&bc@és“ﬁéﬁééﬁ@aé@

synt hesi se additional prices a trader can trade w th. An exanple

this is in the i & FBr@%ﬁgéﬁEh@f@lvﬁﬁthWéﬁtaBW%ﬁ% "@5?§?@?rsfrPF“aEl%e

currency pairs omakbe. bagi stitf fEet&Se | BRGYs | Bt GrdNQ SISAENT Bhe t BOSEess
currency pairs. However, in accordance wth enbodi nents of this aspect of

the invention, t FEREERURSN be of fered additi onal currency pairs. For
exanple, a DoI | ar: Yen zo nmarket may be synthesised from Dol lar: EUro and
Euro: Yen price information. The trader tradi ng_these prices will not be
able to di stinguish baPReetker’ &y TFHiinT Agent @iddonext chgck for axaileRi&er

the manner in whigéas: synthethée BoiEEeHRaltyl S.np%ffgirﬁﬂiaf Smé{deedsy the
different. To a trader, a 25 sgnthetlc price can be hit_in the same way as

a conventional pPXeF - HBBRVEFSAthe CHPEKI RBYsPLLem Mb& 9%t ZPqucs: HiF a
synéI het: C price azlﬁm&:ﬂ QENthe xRN bﬁﬂdmadlﬂl’ow the tdwa1ex anpl g%gm/enl i fhe
trader lists a Dollar: Yen pri, t esste t execute

Dol a1+ Euro and SEED: Vo STk 0r CRESHT | X 506t RORHCaRTost LoFol T

t hat synt habi ¢ pdegies mﬁys @alycbeomi in aﬁrahhl&hﬂ@.r@r¢dh1ﬂ’ltmagzxa(ﬂﬂét@rftﬂﬂﬁer S

wi thin the syste Traders cannot. enter quotes for t hetic i.C

| ndeed) as soon %% 2ot @P%Pgn?%r%%“e“gﬁeegrtf%%g % a5§a§§£ ]'fegl‘ybéo

synt heti c. 24 xb@vmﬁmfteao% 35 sEIagehaedbrmge@f shomyntdaetraziemgl @eet rade
is essentially the sare

f. ex ut| order_descrj be viously.
The only differdft®i™s rteﬁgfed %rtcrraeglélF eF‘nt-ta e§ & hPRE IS ™ g 'g’elr%‘ ifito the
system The takelog rtatch n@eaa]gem w2 ldiglentid yscbdsn saasthe hiihfdomatdcaydshet i c

brice and Wil comEt N fol g AccaoURd ondar sonel Ui agogl abuy
order for oOnhe of ecurrenc airs invo |ﬁt eSirs and a s@ll
order for the otcrimckeupnehleey dedlr st@hes HrilSu bWt Sh@s%gundmgs@ﬂl .t @hehe
taker broker Jde%fEE k) LE‘% ﬁé@‘ff;‘}‘%é‘sc:‘a'a&htep%ﬁgp eaegi Vﬁ%k@’te\ég&?ﬁ' Y,

and|S|dent|f|e the“t aker as & j oi nt executron or requiring
| egs of the or d&reltf@rmeanulCbtlheietiaosrhdeablmmqeaa}nlae &-bl ehna mﬂmtheghSe

prices is is exEiely AT AOGAUSHAR] laqRBAPLo5o@ WHAIPT 2088, ofs GHET ency

palrsto betra I ntroduces greater |qU|dty|nto e system whi ch,
in turn,- Atkes dewé shest denrayorighe atake s VRraddngr fgiens asiltthaosify ghe

greater |ikelihqpg «of b%%%%ﬁ%‘ 9 &%’i@\:@%@@'réﬂ&érh e HRR alo :.tQU'BQJok)ér' il

the 20 market. In the regoi ng exanples, an _ architecture has been
descri bed Wi ch %Wi§si @soﬂeésﬁgﬂrélsl tprgeted okPn§hRo@StRhEA WoktuRECcat e

with traders tersguakscbhiigdighhiadi’lsi Rgem@ents. These trading agents have
been described as 2s separate entities. In one alternative enbodi nent of

the invention, the functionality of the trading agents is incorporated into

the broking nodes andrﬁeheeabsea@@n:éweadmé@sa@eabntsmernz\ted idf@natashng
termnals are then connect d direc \é’P he br.oki Eﬁ’é"ggd% It will be

appr eci at e@® t hat?Pe4tt FBE HF9%Hngefht Snstih 3RgFhet® WPEh t he
same nessage fl @®tas Thes efifedimatibs TeSeedbByd. 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



The conpound order processes described nmay be adapted for 2 Noviéenbeap0o®s y of
trades and financial instrunment types and the invention is not limted to
t he specific exanples as that have been descri bed. 24 Novenber 2004 -

What is clained is:

1. An anonynous trading systemfor trading fungible

I nstruments between traders; conprising: s a comrunications network for
transmtting electronic nessages: a plurality of order input devices
connected to the communications network each for generating electronic

order nmessages including bid and/or offer. hg orders and for conmuni cation
to a trader of price information received fromothers of said plurality of

trader term nal sygmMedridiRrRehdBidde &b AFASLhERB B hBgeLNGing manoeRt ed
to the network for natching orders input into the systemfromis the order

input devices anti®#oinhd3i’&fing i n executing deal s where prices are
mat ched; nmarket distribution neans connected to the network for

distributing price ness

trader .term nal s

h h k
di stribution means beWﬁ%‘gggh%gE%ﬁﬁ@F%”tT@kﬁﬁe n&sisggéntgg:ggggé gha fHes®

mat chi ng engi ne; seokdinaldd bofther daiotenpiit deVl ceendt £t flacecheedradiegch
order input_device interface nmeans.havin der i.nput .devi ges, .r.epr ting
at |east ond trdfHHY 2 FI%%"?anSJﬁﬁié&%%Px%hg%%t eﬁ‘lorgoc%lq:‘n?‘gaﬁlonpgi it

el ectroni c orderthieessages st oot Nenger| tasdowne MhieCc Rgagt emyiInewcatidy f bhe

conmmruni cation of prjce nessages.and deal _information messages. t.Q t
connected trader® aéirerﬁ’nﬁré?t%wzrlgpﬁt f&%t ﬁ%r%?ﬂ%lﬁnyn‘ﬁﬁl?erdg\%lg%%ssiln e? 3ke
means and t he neiglreagieadi Borkuttdbima dnprnaentsansy fraguies clidiy ianal

executing a plurfﬂééﬁ&a%&ogrggrgeléﬁgﬂ%ggggg§g£K§)dea1%4Ahb¥§gmg¥é 280¢nis
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iz the settlement instructions for EBS gpot F/X. This type
of information is sent in a DealInformation message. After
the deal is processed, the Agents can develop this
information. The DealInformation message is sent to the
Brokexr node. The network Broker nodes will then route the
message to the other Agent where the information is
processed as required by the instrument. A deal is thus

completed.

Once the deal is complete, the two parties will know
the identity of their respective counterparty for the first
time. The identity will be displayed on their terminal
screen and shown, for example, in a listing 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

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
shownn to a dealer should be available for trading. It will

be understood from the foregoing description that this



- 37 wherein all of said linked orders are either executegd4Nogenber2004
.rejected. 2. An anonynous trading systemaccording to claim1l wherein the
means for executing a plurality of linked s orders conprises neans at the
mat chi ng engi ne for matching each of the orders conprising the plurality of
| i nked orders, and nmeans for rejecting the linked orders if less than all
the orders conprising the |inked order are matched. io 3. An anonynous
tradi ng systemaccording to clains 1 or 2 wherein the electronic order
messages are invisible hit orders. 4. An anogpynous tradi ng system accordi ng
to claim3 wherein the hit orders are persistent. is 5. An anonynous
trading syst gm ficqﬁdlcﬂimst Qea@tna'ﬁﬁbﬁer CTREYSI m@fladqajewtabkéﬁwfmm&ﬁ@tmgn
engi nes, said plurali mat ¢ engines, i ncludi ng a aker tchin

engi ne connected t% tk?% %de"er £q 8@%‘%‘“&9 dearPate i% kiﬁl‘ff“l‘}ﬁe ﬂlée
order input devi cermkexthmddds mgret hesbbndash eor ftar ﬂc&mﬁgntmbemrmr eiewt he
means for matching . each ,of the or risin the ality of Iin
orders is |ocat edq'ﬁ'{ C?’né‘st SREFT ﬁ%‘ﬁtﬁﬂsﬁ nﬁ .nﬂn ‘% nEs adlﬁ%
system accor di ng tan:tﬁzlaaj rrkdiasdahe riai nei-jﬂeccm&:aﬁ& BAd diﬁﬂic,\l‘uﬂjnggnﬂroduct
executing a pl ural l.i nked or rs con% e&_‘erreans for ener?%

sending to the mat ﬁ' Sé’ﬁ‘&l &%%n |ﬁ’§tFﬁ% nSEPRREBh Pl xEE
plurality of Ii nke’dxortieaslng Qﬁsmem)estfﬁ)ghtfo&&ara a&n Amohy mausspot

di | 6 d
tradi ng system acc%ﬁ ng toﬁocwe%e@’i Esfrgg rgdﬁ%]:e é@{;}{; J:_etraitl ng..An

sending to the mat englne an I'oh xecute a
plurality of |inkedmpidear &si de&lslesrarekmns bwersalﬂmwyqufg teaehp@hwﬁe.

order's to beyJrat ched A JTBane SLAL HAGLOALGLEAL LBeAg gl soAa ke

8. An anonyrmus trading sys ém accor aim1, wher &1 f means
mat chi ng and execgbungeappkty abvery tdie MhnkedObrueaf srasmepldfséb;elattlrmrw der

o 1 nput device | Leciaceeas L8 WhhehAR0LISE LAOHL, devige;ahbalddimg

| i nked order is connéec neans recelving a nessage fromt “hi ng
engi ne indicati ngtphaouanenpcdte:rlassfexea:tﬂlarbhefamcrﬁ@énénﬁbrumtpl eting each
of the orders conprising the plurality is of I|inked orders when executable
order nessages have been received for each of the |inked orders. 9. An
anonynous triédi ng syst & séepkifivhnghe prorasmiBe aneren Aishtiiassanduses

receiving executalhl g; ox ﬂﬁ L{B’s%%asfst@@réeitml etb%f%a@&dﬂtmy ses
means 20 for adjusting e anount of one or nore of said plurality of

orders. 10. An anﬁﬂ%’rb’&% Vi ghli ; rades tt8at abedr i ofuld EFerAT g infgiEiadi 1P -he

means for conpl et A% RACH Oferith@yAE 8T ShiGORRAL Sha Gt Ad &zl akaa;yngﬁfa dnftked
orders conprises zs _neans for simultaneously conpleting each of t |nked
orders. node but this is not mandatofy and the irnvention 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 or 0) whereas in
Forward Rate Agreements (FRA) the value is used as a bit
mask for FRABEBDA/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 detexmined by the

instrument. As the system is bilateral the broker will



11. An anonynous trading system according to claim1l, wher2iNovdmehed2ded

I nput device interface nmeans conprises neans for converting a single order
nmessage 30 input froma connected order input device into a plurality of

| i nked orders. 24 Novenber 2004 - 39 12. An anonynous tradi ng system
according to claim 11, wherein the single order nessage input froma
connected order input device conprises an order for a trade between a first
aad second currency pair and the order s input device interface neans
converts the order into an order for a tragde between the second and a third
currency pair and a linked order for a trade between the first and the

third currency pabfSard 3w 2r2R00WMUSst MAdNgisxa! tliéC@QfQ& N do gbai m
1, io conprising at ?east one broking node, each bro node coggr|5|n

one of said at |&hetserradanehtia; GRYEACRY 4h@ &eﬁﬁ?@eﬁlod’FsF‘Pltﬁ'tﬁ fSheans.

14. An anonynmoustr &g OySiadse N -RC Criatant @, cltaémdla%,llneeb kPativn bagki ng
node further includes the order is input interface neans An a nous

tradi ng system agtbPWetg tThe|wEmag of AAPACINPRI ¥ihy léepqei'freéﬂ“ﬂf‘?QOP sai d

broking nodgs. lfne AhdImenBYS zhreghwoiyé;s@dﬂﬁ/mfr@@ Bﬂoxhﬁtstp&'d)ﬁﬁﬁb& zo
between traders; conprising: a plurality of order I _nput dEVICﬁS A npet wor k

of brokers, eachf®F okB® E¥ARR ii8 AGWETnRF cRIVRL effyi the r&erkt Bhi RBEbFES and

offers entered I@ééawevam&tsemhanaewrc@sspﬁdéa i nmeéﬁcuti Bﬂedeéé.ls 28
where orders are matched, and. narket distrjbution npans tﬁgﬁStr'bUt

price messages tIFRUTT THPUCGelPrRRt FeSihr XRIES Y T?%uﬁ afERTS®“each

tradi ng agent bebhiy fORNE6t el Padt o cekeprapsbed Qeallizaguan edqi=l tacehe
between a trading fl oor of sal order input devices and so the broker to
whi ch t he P?adlré%%ﬁﬁﬁncr ‘ed, wherein; 24 Novenber 2004

The full credit information for a trading floor is
originated for a trading agent that has credit authority for

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 comnected
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 toO

20 neighbour brokers as a broadcast message following the rules
set out earlier. Each 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



- 40 at least one of said plurality of tradi ng agents and24 Nevémiodre20040
which it is connected include neans for matchi ng and executing j oi nt
execution orders conprising a plurality of orders |inked together, s
wherein all of said |linked orders are either executed together or ,

rej ected-together. 17. An anonynous trading system according to claim 15,
wherein each of said plurality of brokers and connected tradi ng agents
conprise said neans for matching and i o executing joint execution orders.
18. An anonynous trading systemfor trading jnstruments between traders;
conprising: a plurality of order input devices; A network of brokers, each

br oker conpri sing cg-eifﬁt”?ﬁ&hi"ig 1ENGL NG, 3% s pRLEh q:l%ebi.%ﬁén@nrga%frfeﬁﬁéeegﬁgr ed
into the system and for @ssisting Th executing deals where orders are
mat ched) mar ket diasionpbucifoltheesdnslf or diseildwt they gedle nEbeagesunts of der

| nput devi ces) and-AR; LNLELAER, DELURRD Acid RO TL00kBLcOR! dnAldler 70
i nput devices and the broker, erein; at least one of the brokers
conprises neans faessuvedifnpratliedealutafngvislahlexaediton Bridecgedit is
conpri sing apl urahit vl 0ider Sedid Nnkeflel 0GRIAGN) Wher eif; a1l 0881 dihe

| inked orders are either executed 2s together or rejected together. 19. An
anonynous tradi nga¥pitebiacesfdr fpn sthenidnals, bekrsr &he derking thgpghold
plurality of brokeps aggnﬁlmfaé&mnéréﬂtmtaeal REs88de CXECHbE 18, | @it
execution orders. 30 20. An anonynous tradi ng system according to claim
1' 7, wherein sai derpkes fhat gaedhf g a1vd lergentdvwigdilet 24 Novenber 2004
- 41 execution orders includes, at each trading agent, neans for
converting a sinple order for a first transaction type input from a order

i nput devi ce connect ed¥entiie deadi iy eRERetat othe jBAKAT ‘Ex AGREE ot bY k&
for a secondys angdothé{idh tfiaRSAGIdQBtLYA8Taker message. The Taker’s Agent

will then be aware of the completed deal. The Agent will
then determine the credit that was actually used by the
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.

Thée system has been described so far in respect 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 market while
limiting exposure. An example of this type of order is a FRA
(forward rate agreement) order limit. In a FRA order limit

& 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

liquidity 4into the wmarket. Limit type orders are



21. An anonynous tradi ng systemaccording to claim19, whexdiovessbet 2084NnS
for matching and executing joint execution orders includes, at each broker)
means for converting a-sinple order for a first transaction type io input
froma ordéer input device connected to the broker into a joint execution
order for a second and third transaction type. 22. An anonynous tradi ng
system according to claim 20 or 21, wherein said first transaction type is
a currency is pair having first and second currencies, said second
transaction type is a second currency paiJ pgonprising said first currency
and a third currency and the third transaction type is a third currency
pair conprising §aseh SAGHMACHEFSEIRrkRRd 13ALE sd¥h GAERNSYe 2GyD2 ofin
anonynous tradi ng system according to any of clainms 16 to 22, wherein the
means for nat chi AgPGiifRadx EMRYT Ficorddt sPeitfiarsesd 1#t®%e broker, means
for matchi ng each order of the conmpound order and, if |ess than all of the
orders can be matched, for rejecting 2s the joint execution order. 24. An
anonynous trading syst‘é‘ﬁ%%&@@?d?ﬂ‘??g‘ﬂ’darﬂrd@#scm%ﬁ'rﬁe FEPE eSO W &VRCt he

j oi nt d_executi on o C%;cﬁexgr @\ﬁ:ﬂa& Sridd ﬁlihist §pe2§ist‘§ht_a|&ﬁﬂy5gll§ dr adiLag system
according to claim?24, 30 wherein_ the joint execution orders _are _persistent
24 Novenber® 2004°¢lis 28 @E? e B 18 SFEETHNTEY  PHTERIPEEr $76P t he
j oijnt execution n‘rnche;[] thpe mmpgﬁnd)g ordeeBed Wit atleébytf‘:adiizﬁ_;i gkyeteii ge
and attenpts to match.the stored. orders, wt ugt es subsequently.entere
into the s systé#%%ﬁ&bﬁ $s§ﬁg?d°%rﬁ?ﬁwiamﬁtggnggﬁﬁsa%%ﬁ?ﬁbﬁgoP?aﬁ?n%ﬁgysten1
accordi ng to cl gmckodortibutiber end delad arenms: ifoar prat¢edd bgt arle: @xatusi ng

j oi nt execution orders.congprises neans at t.he di agent _for sending to
e broker a nedutydeRRenin Y FPRDRm tu G LR R ERE P b
anonynous tradi ng system according to any of ctains 16 to 26, wherein the
means for pmtching ang, exeaytl g, | ol i X S ILh A 4803 (CUBL! S8R 0ERRS for
recei ving @ nessage |nd?céi|ng Rat “Bh of “Sai d"Cr der's o r|5|n8 'S said
j 0i nt executi on cordgte’s hse execileabby Gmel gpskem.f or conpl eting the joint
execution order only when all orders in the joint execution order are
execut able. 28. An anonynous trading system according to claim 27, wherein
an order is executabl@rmikdyrdfteeragenpleari artusideXosebrited Firesh&§RsofeT he
counterparty. 29y,,40 ANPANISEAL ARGsSYS L ALASEHI L AnhA b SFady 28,
wherein the nmeans tor matching and executing jolnt execution orders

conpri ses neans lfigdtadf us?q nFheherdersmreorneared Gis Showsr deriiguge 8-
correspond to the zs volune of the snallest executable order of the joint

executi on order. _
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 tradexr trading agent
node is c¢onnected. EBach order has its own available,

20 regserved 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

orders.

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



30. An anonynous trading systemfor trading instrunents be2&\Neverhbex@804,
conprising: a plurality of order input devices; 24 Novenber 2004 - 43 a
net wor k of matching engines for matching orders conprising bids and offers
and for assisting in executing deals where orders are matched; a plurality
of market distribution neans for s distributing bid and offer information
to trader termnals, the market distribution neans being responsive to the
mat chi ng engine and to bids and offers entered into the system a plurality
of interfaces between trading floors io co@prdising one or nore of said
order input devices, and the matching engi nes; wherein: at |east one of the
interfaces and assdcile extheat disi s§idhgberdingonBheserderariatlsr iPafeMi A§ and
executing joint tion;arders conprising a plurality is of Iinked
orders, and include nmeans for rejecting a joint execution order if |ess
than all the plurality of |linked orders are executable. 31. An anonynous

trading system ageanl Agohaes! oF D 1her evdh 5Ad FBANErdDfnProRUELEY
joint execution orders zo conprises neans_for reducing the vol ume of each
of the orders ofsehthpl amahhts @fskEraRelrdrirer QtReF t REARTUNBCHPSS oFDPN

proportion Lo the MQlUMD Of ) chieseyTel hiRs, §ecil ghb€s Ohse’ an32vallable

anonynous tradi ng system according to claim30 of. zs 32, wherein each of
said plurality ofmoumtcisifnd 08ngibiss i%qd asseetattaded imitebrEc8E @oRpLABeesai d

means for mat chifg, aRdexe¢ Uil olr 8Lt 1 £148GYELON O2der fheBTne ] 1ARENYHOUS
tradi ng system according to claim 32, wherein said _nmeans for natchlng and
executing j oi nt BFeXECULFEATSr #ER B ntngdss avatlalen Jf SgrdspFardl Fey of

interfaces, means ffect@BYEr EbAJeRard W Quer €81 148¢ o fdrdestitt r 2@8aETEAN
type input froma trader term seal 24 Novenber 2004 - 44
10 amounts may move back to being available and all orders move
back to the higher amount, that is they are incremented by
the amount reserved. When the total amount of the limit
moves to done, that ig 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 order is then completely done and the order results

are as shown in figure 10.

The handling of joint execution orders is more complex

20 than limit type compound orders. Joint execution orders
require two or 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 orders that make

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

since the individual oxders cannot be hit. The orders 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.



connected to the interface into a joint execution order fa24 Hosmumn@oasd
third transaction type. 34. An anonynous trading systemaccording to claim
33, wherein said first transaction type is a currency pair s having first
and second currencies, said second transaction type is a second currency
pair conprising said first currency and a third currency and the third
transaction type is a third currency pair conprising said second currency
and said third currency. io 35. An anonynous trading system for trading
synt hesi sed currency pairs between traderszeonprising: a plurality of order
i nput devices; a network of matching engi nes, each matchi ng engi ne matchi ng
bid and of fer orders @&htar edcomautcherdisrsyst emyeed, asbestakgrim Hrvker

ti f d i .offer d : t
G stri buti on moafsrYor GMEFPBULITY (PO et SNCSTare NG LS8 & hd B er
orders in the systanlalld heatcheler trer hhealmnneo adedanidlednt ypodviausdnf.aces
between trading §loors, eagh Ray! 9919”811? Jhe 0fh hes Q%Pf.e 4 RUL cdeyices
or Hesi B of fer org

and the mat chi ng engi nes; nmeans syn sing brd an ers for
transacti ons beteemppund andesf caurbenmetebeiaving a iZs ther sompanmde poeand a

second currency fLamd ti@geoéé%gzls?r ggésll%%t GLegd N %‘ié .

transacti ons between a currency nprising th(l'()a irst currency an
third currency ablirés dordrisofdagy ber dwatchedt witd dvablale syotem bpr the

Lransactions betypag.a o rflhdiRidre uRATAEIS! B! Be SeraANd-aUFL CBgY and

the third currency; neans at the matching engi nes an Interfaces for
mat chi ng and exe@Rtiary §#%8 neatshesdutansh Yreddhkeanensisnghe ptupeaseleadf

orders |inked togaihigle +o2fndNoNRaReE: 2004, kdPs WQRI Rafhlr Hespal el nked

orders are either exécuted together or rejected together, and wherein; the
i nterfaces furtReNGinG dgalennis RESteofRerdlilnfhasdinptehiest.-f er order in
said synthetic s currency pair into a joint execution order conprising an
order in each of said currency pair conprising the first and third currency
and said currency paiPetbnBrPeesiitchelse@6RECHME t APr d-heur YRl . M8BTeAn

anonynous tradi NgsersHRe ageondi Ret Mdd18kBt 3oMalied: WRET Ehdh 158 i DT 8K OF
offer order in said synthetic currency Fall’ is an invisible order. 37. An

anonynous tr adi MESSPSEENPER CERRITFY BYcFES nhader hefthsh a3shty Bree ofiof fer
order in sgid SydHdaaltl CHEdKERHCYrHaédureS asPPethSoRblOEE®Iall 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 proportiocnal 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 peoint, with the amounts corrected, the taker

agent logs all the deals to disk together. This 4is a
gsimultaneous operation and completes all the deals. The

20 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 38. An anonynous trading system for trading instrunents2dNovesiert20ader s;
conprising: a plurality of trader termnals; A network of brokers, each
broker conprising a matching engine for matching bid and offer orders zo
entered into the systemand for assisting in executing deals where orders
are matched, and market distribution neans for distributing price nmessages
to trader termnals; a plurality interfaces between trading floors of 2s
said trader termnals and the brokers; wherein the interfaces each further
conprise nmeans fer entering conpound orderSCconprising a series of bid or
offer orders and a deal limt, wherein tY-.e sumof the orders is greater
than the deal linit, &advertidnalivokdissedth RINPGEE SFERASCFBrRrEant®@t i ng
the orders in the,compound,;@r when ' eFdibrt @rgh dd md has
been execut ed. %’4 gNgv%rrglelrQ (21%{04 - 4;%63%?X%Eanony%0us {dr ?&?ﬁ@lq_system for
tradi ng synt hesi 8ealablerey mparksibetiteds rehgered &ﬁrﬁﬁ%ﬁﬁggn‘g prrdllity
of order input deyicesAtrdeast-engaNBhed N0 €NGbaE A% PRELNNNGDI ghand s
offer orders entered into the systemand assisting in the execution_of

deal s wher eSbi d a#ekestf &t b9 duefensed Hadnhhes Whddh RRFTR AOTRPYRH| PRASTHh
means for distripulingsd fardmiiean, rehad ind ihdidvandagbf 8¢ OheLESsiny t he

io systemto the trader termnals; neans for s%%'fchemsi ng bid and_offer
P¥

orders for transtlesildfslpbeogaiat paFPrRAUNEy ‘@8 Raviely &7f Prder to

currency and a sgoand.JmioLeRCH 14 Opa:kidrand, ofdersyidar neent et®thd KL e he
system for transactions between is a currency pair conprising the fjrst
currency and a t#e i shireehel ’éﬁ%f“b?’ff"hﬁt?%#%fo%ldé’r?“?ﬁfﬁ?' HRhtH e
system for lg r aﬂsm% oy b v Q:yC&Féq@PQYn@aﬁitthQfﬁ)rE%itﬁ@rliehia_‘sﬂﬂ._o.n_d)r
currency and the third currency;, nmeans for_pmatching and executing j.oint
execution 20 or de¥sd"corpr FBERR GASH JReYi KoYy é’&g?lfsf‘nﬁﬁ‘g ‘f’ollg]etqﬁietr be
wherein all of saivdihicaked erdansirre RilHitehoexes vietkdddet betaited endct ed
t oget her; and nmeans for converting a bid or offer qrder .in %gid slyr]ghetic
currency pair it aPPoifRtBREC Ut ofeYs BREEF SRSFE NN 8P A I each
of said currencypdiaiils te@EPHitisNtatdesf i1t imnik ifdlier corigr=enayd ande s aicd

currency pair copprisin e seco nd third currency. .

Ny NET NEFE v SRR R 8 R 7 Lo/ Regker - O lsourse, instead of
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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 simultanecus 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 many 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 maker’s broker and is
connected to the second maker’s trading agent 108 and to

3g 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.
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| 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 must

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

30 amount.
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transaction for an amount of 100 between tenors Tl and T2.
The workstations converts this order to a compound order
consisting of a buy for tenor T2 for 100 at a price of 26%
5 and a sell for tenor Tl with an amount of 100 and a price of
25%. This order is submitted as a hit order as mentioned
previously. Figure 12 shows how the hits are submitted. The
switch order is submitted to the Taker Trading Agent 110
which sends a hit submit message for each of the prices to
10 the taker broker 102. The Hitsubmit message identifies the
prices to be hit and as the message contains details of more
than one price it is interpreted by the broker as a compound
order with prices to be hit linked such that both must be
matched. The broker 102 wmust therefore find quotes to match
15 both sides of the order. In the figure 11 to 14 example, one
gide of the order is matched with the quote from maker 1 and
the other side is matched with the guote from taker 2. The
broker modifies the quotes by marking 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 first and second maker brokers
100, 104. The two maker brokers 100, 104, in receipt of the
ProposeDeal message first check to see whether the quotes
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 order, as
described previously. Each of the maker agents checks credit

and ensures that the quote is still active. -\

DealStatusMaker message is sent to the maker’s broker 100,
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agent receives a DealStatusMaker message it checks credit
for the deal. If the deal can be done it will not complete
5 the deal as it is aware that the order is a compound order.
The deal is held pending receipt of the second
DealStatusMaker message. Once that deal has been checked for
credit the taker trading agent 102, now has the deal status
for both deals. The trading agent 102 can now declare both
10 deals as done and can log the deals to disk in a simple

operation. Both deals are now complete.

The taker trading agent then sends a DealStatusTaker
message to each of the maker trading agents 106 108 via the
taker broker 102 and the maker brokers 100, 104. This

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 orxder is compound. It
requires this information so that it knows that is must £ind

matches for all the parts of the order.

In the example given, both the quotes 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.
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conditions applied to them that must be satisfied before the
order becomes valid. One example of a conditional ordex is
a “stop loss” market order in which an order is submitted
but does not become active until a certain condition is met,
for example, the market has fallen to a certain trigger
point. At that time, the quote becomes active and is put
into the dealing queue. It will be appreciated that
conditional orders are treated as a type of limit order and

so may be input into the system as gquote or hit type orders.

The joint execution order apparatus and method
described may by utilised-to synthesise additional prices
which a trader can trade with. An example of this is in the
foreign exchange spot market. Existing systems trade

currency pairs on the basis of guotes input into the system.

‘for those currency pairs. However, in accordance with

embodiments of this aspect of the invention, traders camn be
offered additional currency pairs. For example, a Dollar:Yen
market may be synthesised from Dollar:Eurc 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 pxrice
deal is performed is markedly different., To a trader, a
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
to be dealt. It follows that synthetic prices may only be
hit as 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

synthetic.

R STWU3F S1!'!- 3] 10%&'? -1-3] 10%&'8)-'(3
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The only different is that the trader submits a simple hit
order into the system. The taker trading agent will identify
this as a hit for a synthetic price and will convert the hit
into a compound order consisting of a buy order for one of
the currency pairs involved in the synthesis and a sell
order for the other currency pair. The EHitSubmit message
sent to the taker broker is formed in the same way as in the
example, given previously, and is identified by the taker as
a joint execution order requiring both legs of the order to
be fulfilled.

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

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

that have been described.
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An anonymous trading system for trading fungible
instruments between traders; comprising:

a communications network for transmitting
electronic messages:

a plurality of order input devices comnected to
the communications network each for generating
electronic 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 £rom
the order input devices and for assisting in execut ing
deals where prices are matched;

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

a plurality of order input device interface
means, each order input device interface means having
order input devices representing at least one trading
floor connected thereto for communication of electronic
order messages to the at least one matching engine and
for communication of ©price messages and deal
information messages to the connected tradex
terminals; wherein

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

executing a plurality of orders linked together,
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wherein all of said linked orders are either executed

togather or rejected.

An anonymous trading system according to claim 1
wherein the means for executing a plurality of linked
orders comprises means at the wmatching engine for
matching each of the orders comprising the plurality of
linked orders, and means for rejecting the linked
orders if less than all the orders comprising the

linked order are matched.

An anonymous trading system according to claims 1 ox 2
wherein the electronic order meggsages are invigible hit

orders.

An anonymous trading system according to claim 3

wherein the hit orders are persistent.

An anonymoug trading system according to claim 1,
comprising a plurality of matching engines, said
plurality of matching engines including a taker
matching engine comnnected to the order input device
interface means to which the order input device
submitting the linked order is connected, wherein the
means for matching each of the orders comprising the
plurality of linked orders is located at the taker

matching engine.

An anonymous trading system according to claim i,
wherein the means for matching and executing a
plurality of linked orders comprises means for
generating and sending to the matching engine an
instruction to match and execute a plurality of linked

orders.
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7. An anonymous trading system according to claim 6,
wherein the means for generating and sending to the

matching engine an instruction to match and execute a
plurality of 1linked orders includes means for

5 identifying each of the crders to be matched and means

for indicating that the orders are linked.

8. An anonymous trading system according to claim 1,
wherein the means for matching and executing a
plurality of linked orders comprises, at the order

10 input device interface means to which an order input
device submitting a linked order 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 ofder 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
messages and for completing each order comprises 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 simultaneously comple'ting each of the linked

orders.

11. An anonymous trading system accerding to claim 1,
wherein the order input device interface wmeans
comprises means for converting a single order message

30 input fxrom a connected order input device into a

plurality of linked orders.
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13.

14.

15.

1l6.

wherein the single order message input from a connected
order input device comprises an order for a trade
between a first and second currency pair and the order
input device interface means converts the order into an
order for a trade between the second and a third
currency pair and a linked order for a trade between

the first and the third currency pairs.

An anonymous trading system according to c¢laim 1,
comprising at least one broking node, each broking node
compriging one of said at least one matching engines

and a market distribution means.

An anonytﬁous trading system according to claim 13,
wherein the broking node further includes the order

input interface wmeans.

An anonymous trading system according to claim 13 or

14, comprising a plurality of said broking nodes.

An anonymous trading system for trading instruments
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
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
the broker to which the trading agent is connected,

wherein;

109& ()-!&p! 109& ()-\JRUV7! 6109& ()- 1" <mLO%& () -
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P10%& ()- 10 h h 10 fph matching and exscuting joint execution orders
comprising a plurality of orders linked together,
L3 wherein all of said linked orders are either executed

together or rejected itogether.

17. An ancnymous trading system according to claim 15,
wherein each of said plurality of brokers and connected
trading agents comprise said means for matching and

10 executing joint execution orders.

18. An anonymous trading system for trading instruments
between traders; comprisging:
a plurality of order input devices;
A network of brokers, each broker comprising 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 comprises means for
matching and executing Joint execution orders
comprising a plurality of orders linked together,
wherein all of said linked orders are either executed

25 together or rejected together.

19. An anonymous trading system according to claim 18,
wherein each of said plurality of brokers comprise said

means for matching and executing joint execution

orders.

30 20. An anonymous trading system according to claim 17,
wherein sazid means for matching and executing joint
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21.

22,

23.

24.

25.

execution orders includes, at each trading agent, means
for converting a simple order for a first transaction
type input from a order input device connected to the
trading agent into a joint execution order for a second

and third transaction type.

An anonymous trading system according to claim 19,
wherein said means for matching and executing joint
execution orders includes, at each broker, means for
converting a simple order for a first transaction type
input from a order input device connected to the broker
into a joint execution order for a second and third

transaction type.

An anonymous trading system according to claim 20 or
21, wherein said first transaction type is a currency
pair having first and second currencies, said second
transaction type is a second currency paixr 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.

An anonymous trading system according to any of claims
16 to 22, wherein the means for matching joint
execution orders cowmprises, 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

the joint execution order.

An anonymous trading system according to any of claims

16 to 23, wherein the joint execution orders are

invisible hits.

An anonymous trading system according to clahn 24,

wherein the joint execution orders are Dpersistent
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joint execution order that camnot be matched
immediately for a given time and attempts to match the
stored orders with quotes subsequently entered into the

5 system and passed to the broker.

26. An anonymous trading system according to claim 16 or
17, wherein the means for matching and executing joint
execution orders comprises means at the trading agent
for sending to the broker a message instructing a joint

10 execution order.

27. An anonymous trading system according to any of claims

16 to 26, wherein the means for matching and executing

joint execution ordgrs comprises means for receiving a

message indicating that each of said orders comprising

15 said 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 order.

30. An anonymous trading system for trading instruments

between traders, comprising:
a plurality of order input devices;
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31.

32.

33.

a network of matching engines for matching orders
comprising bids and offers and for assisting in
executing deals where orders are matched;

a2 plurality of market distribution means for
digstributing bid and offer information teo trader
terminals, the market distribution means being
responsive to the wmatching engine and to bids and
offers entered into the system;

a plurality of interfaces between trading floors
comprising one or more of said order input devices,
and the matching engines; wherein:

at least one of the interfaces and associated
matching engines comprise means for matching and
executing joint execution orders comprising a plurality
of linked orders, and include weans for rejecting a

joint execution order if less than all the plurality of

dlinked orders are executable.

An anonymous trading system according to claim 30,
wherein said meané for executing joint execution orders
comprises means for reducing the volume of each of the
orders of the plurality of linked orders to the volume
of, or in proportion to the volume of, the smallest

executable order.

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

matching and executing joint execution orders.

An anonymous trading system according to claim 32,
wherein said means for matching and executing joint
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
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34, An anonymous trading system according to claim 33,
wherein said first transaction type is a currency pair

5 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 35. An anonymous trading system for trading synthesised

currency pairs between traders comprising:

a plurality of order input devices;

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

is system and assisting in the execution of de;ls whexre

bid and offer orders have been matched;

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

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

means for synthesising bid and offer orders for
transactions between a pair of currencies having a

25 first currency and a second currency from bid and offer
orders entered into the system for transactions between
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

30 comprising the second currency and the third currency;

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

comprising a plurality of orders linked together
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5 currency pair into a jOlnt execution order cocmprising

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

comprising the second and third currency.

36. An anonymous trading system according to c¢laim 35,
10 wherein said bid or offer orxder in said synthetic

currency pair is an invisible order.

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

currency pair 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 sald trader terminals and the brokers;
wherein the interfaces each further comprise
means for entering compound corders 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.
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a plurality of order input 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 means for distributing
information relating to bid and offer orders in the
1c gystem to the trader terminals;
means for synthesising bid and offer orders for
transactions between a pair of currencies having a
first curréncy and a second currency from bid and offer
orders entered into the system for transactions between
15 & 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 together; 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.




