; uve3eeh<ee( 6T<EK 24 Novenber 2004 ANONYMOUS TRADI NG SYSTEMNGVdrhbar@B04 HE
| NVENTI ON This invention relates to el ectronic brokerage or trading systens
and in particular to systens in which counterparties s trade anonynously
within fixed credit limts. Such systens nmay trade financial instrunments
such as foreign exchange and forward rate agreenents. BACKGROUND TO TH3

| NVENTI ON A nunber of anonynous tradi ng systens are known in the 1o art.
EP- A- 0, 399, 850, EP-A-0, 406,026 and EP-A-0, 411, 748 all assigned to Reuters
Ltd di scl ose aspects of an automated nmatching systemin which a host
conputer maintains a central database of bi*tds and offers submitted by
term nals connected to the host via_ a network, TQ ﬂ%ﬁt al so mai ntai ns
records is of credit limts bet%@gﬁmyggﬁ Tﬁ%ﬂiﬁﬁg BERK and t he possi bl e
counterparties with which it is willing to trade. The host conputer uses
information in its ce raI to match bids and offers and buy and
sell orders basddo® tﬁﬁﬁﬂé&ggﬁﬁgﬁla whi ch include the counter party
credit limts. zo Generally, counterparty credit limts are set for each

bank or each tr ng .floor.and_t ter, e shes 0
counter party cralg’dn Y ﬁf‘%l?%rr% E;:h po S| gggegjf)%l}lr g’?‘v‘%@c&fﬁ?er Par |e§s%gl'h
gross counter paysreeseshd ihi pazttmcs;lialrretasnsgsm dmowhichfcouvatarpangiesr edi t

bet ween two zs terparties der | -wi k]l display set of
the trading booﬁt rglyp| R "’tshlg B flxﬁadﬁn&l %y&%: 5§es)aﬁsel%be
updat ed peri odi aeslyl yrade érisanelahamsthemerrtasdeucls% foheigm wexchbange agld t he
mar ket . 24 Novfenbe;_, 2}__)5(1)4e ree l]\[_%)bl emw th the systemoutlined above is
that the trader "sées fih SofTers irrespective of whether he has
sufficient credit with the counter party submtting that bid or offer to
trade. As a res iRty to s trade when there is no

avai |l abl e credi %A%EOWsystem I's anonynous the trader has no know edge of
the counterparty until a trade as been corrpl eted and so, when he hits a bid
or offer: pas N9, i de% Anb0: WICkhGhykdud SrLAKE} LyLRCRE AREGRLES O chal ect ed
for lack of credit IS 1S extre y|o or a trader,

particul ardoy i naartf aBP-Roid9g - BEP keEPTArO\M%DéhOQGr aiﬂ%@l?oﬁp@rﬂﬂm"ﬁseéléan
easily be Lost. gﬂé&bwr@aguh 885 A tdiechest &%@éﬁ&%@néﬁ{ Lhefls ed

avail abl e credit ? a de as. been proposed and a potential match
identified. i s WAtShpROlvSHERaEn SRR hesWDBIPISLE 7 R HRFHIS {riedtrdlEBS

Deal i ng Resour cegchBgse lJ¥Shead a%fd GEBDI AU DR LR Bt ddmildadi ahdieekd or a
part of it, to each trader, a different market viewis shown to eacgstrader

in which bids at@ BREISY Vam & ROEKar tThes DRAF ol S GIRLTREY h ARECT

insufficient or B0cZ8qLf adid tal BeSfideRCBEEN AttadihBUSanit hend rcadegommesees
prices with which he knows he can deal .  The arghltecture of tpﬂ"ﬁ m of

W093/ 15467 is vEPYRHPYREIESE Iibin THE oLt e YRELLRY sER )38 a Fased on
a distributed nebwphikemi ddesa ingabeit Odn anbits ad@itsralhidaltabase to match

bids and offers and buy and sell orders based on matching

criteria which include the counter party credit limits.

20 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
minimum amount of remaining credit between two

25 counterparties.

A trader's terminal will display a subset of the
trading book, typically the best few bids and offers. These
will be updated periocdically to ensure that the trader sees

the true state of the market.



2s perform matching. Actual credit limts are stored at | @dNoveater 208ks t o
whi ch each of a bank's trading termnals are connected ensuring that
sensitive credit data does not |eave the bank's physical site. The actual
tradi ng book is sent by the arbitrators to the market distributor. The

mar ket 30 distributor forms a market view specific to a given trading floor
and sends it to the relevant bank node. A different narket view nay be
formed for each trading floor depending on credit criteria. Thus, the

mar ket view which is 24 Novenber 2004 ,distributed to each of the bank
nodes is the conplete market view wth credit screening taking place, the

mar ket distributor £opfiddieRr woth €y HFdteas oukl nydi aboddieidaier ehea given
trading .floor within the bank, has _insufficient s credi tf rf'&'fn d?i %i on, the
er?%& n

mar ket di stri BiHateE §Pe® e LiEnPrEdcEl e (1 ResrRbt Yoo fig a
credit matrix pdy elrPByiSitObead s iwikhethy @@uneer GiRdiyt stbdi eaimy thet given

counterparties., Wiere_a match is nmade, the prices g%éi ng i0 Iregd}_/ been
screened for PEUPE, otifF bankradsae #F1F TRsketa T4 c %Bi?t%ﬂ@ k"Usi ng

the credid matdda@et @nSREcHdIRE Her nanyvRi BibIeUskgdext emnkediios edistehass al r eady
been exhausted. Both the above systens have been us successfully for many
years. The Relﬁné’iné"“@b‘gtgﬂﬁurs’éaéieéyzﬁaﬁgpg %88’{’?%‘%?&)[&“:53?% %%&@ﬁyi%ng

| sl and, New Yairki1UgAtfddemasheeenpebasisetadd anddeal dwdrorheatiies arieid
distributed to the users. The EBS _system used.faor forgeign.gexchan f or ex)
trading used Xr &5 bi ?‘F‘ﬁt §Fs ,1%5'ﬁe AFact? i‘ﬁl%@\ﬁrY&rtk,lﬁ_og%%fyaﬁ%og%{yo.
Each of the arhickpatars: pertoted (Foxcdanht chicwpdind priie 20 editgsbmeéyution i s
perfornmed by the rket distributors. The syst.em,for, trading. F Rat e
Ao eannts ( FIAGERSEL'S Kot cCKPORE F aPBTC2G LAY HEert | GORE CRAS hi e
architecture daeienoinpetidr mrasdtingf apportidyitiesatanciersuipt haceksst.From t he
single arbitrgtor in.the FRA system fr,om.zs t r i ors in
the forex syst%%A PHIE™ aBF AT S5 aasnu%%r %C;Q rgﬁc 1gtsgﬂfeacchq{-ia'? %ﬁ%{:}ﬂé

i ncl udes a nmaketldbsé r chediy . afhes eanidzd ekds ebeby Erpeposede aad téhe

mar ket distribu o;lgjéé’rfxnalg%hi E‘déﬁlntn“ﬁ%%r. of countries spread over a w de

. e . . . .
geogr aphi cal &regtr quiring a nunber of high cost so leased lines. This is
di sadvant ageous as it increases the cost of operating the systemwhich in

turn in%eases the@%gr&ﬁ% edaQNs bR P LS wBBK Dehd4 R @edi EhdEUS O

24 Novenber 2004 - rsuade users to use anonynous el ectronic systens
i nstead of coBB&nbéaiialy Reshowessien. agnpspee df gkepkayime thevaeiid®dn ai ns

to overcone t%aﬂiﬁgcwo&t,aa@ Qu%eﬂ'@% ahovecapgeh i de ansALLdid ecture
which is s potentially cheaper tTo operaté. In its broadest formthe

i nvention conmerpehtwev helsdimgteneady trafer dddvbiehdridmerdt O’ %t i but or s

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

with which he knows he can deal.

The architecture of the system of W093/15467 is very

different from the of the Reuters system and is based on a
distributed network with a number of arbitrators which

25 perform matching. Actual credit limits are stored at local
bank nodes to which each of a bank’s trading terminals are
connected ensuring that sensitive credit data does not leave

the bank’s physical site. The actual trading boock is sent

by the arbitrators to the market distributor. The market

30 distributor forms a market view specific to a given trading
floor and sends it to the relevant bank node. A different
market view may be formed for each trading floor depending

onn credit criteria. Thus, the market view which is



| east on of the branches. This allows a single |link to be Z4Ngleader 280040SS
the expensive links with | ocal fanout of a io nunber of branches each
having its own narket distributor. As an exanple, for a system having a
single arbitrator in London, a single market distributor will distribute
process to, say, Tokyo from where separate branches w Il distribute,
through their own market distributors, to local is cities in the region.
Thi s saves the considerable cost of |east lines fromLondon to each of the
| ocal cities. More specifically the invention is defined by the independent
clainms to which reference shoul d be made. -Ah enbodi nent of the invention

w Il now be described, zo by way of exanple onl and with reference to the
acconpanyi ng draﬁF—ﬁ@%}bWﬁ%Pc?\aCfFPéuﬁée basionrles rEpthe IIMPLREE|RRIKGT

Illustrate the pghgy athlg' TrlehPHT | 9R-Qdn iRl CBak MO rﬁéc%n EhUTth rdethons
a map of the world to illustrate the 2s diStribution_ of price information

in accordance wi EhSERllaHsBdtaehiltér PRE 3V eRtFen WlF:lthFéCIB the Bank nicrar

view to Figure 2;ildiyehr @hR8ngd 8260NdwerRadi ROt nQhk | NBak NVABEE O BgUr e
4 is a schematic diragram show ng the system 3o archi tecture of all

enbodi ment s 5of t fESEHventi on. 24 Novenber 2004 Figure 1 shows
geographically how the prices may be distributed froma sinple arbitrator
system such as the project.  EBS FRA system Price_natching and dea

execution i s perfor med®RAHHe oy pihie %Fe’érﬁs&%@%%rér%lstﬂ 8aY¢ H&f“éﬂeg by

the marked di strépedad | idRgakedos) Qﬁ&Lﬂlﬁlhhﬁgaébbiréai@H&aﬂﬂ:&-%ﬂ@ﬁ teya
nunber of city nodes. The exaqgl e _shown only shows fiye mar

distributors, eathTocdt eFiR18i f fEPEMOci t97ESL ETo R CREHI ftolglonglﬁﬁﬂg,
Si ngapore and Met baitei@alr@fiesi Npihent ¥. mhﬂcmrﬁ@tmé‘@ethﬂ[ee pndéayhaemgry

many nore. Each of these city nodes re uire d |ine fro ond

whi ch is hitghly %iﬁféar?S’ @&enF res‘?rﬁ"ﬁil e t§ve Jrfgu %SH‘IC h

East ern branchesa Glecohe teédwr khedit Lwlalgt tne drika@ne mattzmbeobs@enszhesnéﬁ many
other cities, for_exanple i ur.o n rth Anerica, i.s Fiqure hows
how the. ar ohi t ect SXaLPRGhY S SPaeRoarrrLt PR BhE EnbdamnE bt e
invention. Instead of indi-vidual link to city nodes fromthe London market

di stributor, the Tokyé) ﬁ“ ch has an gddltl onal narket: di S”'st%'ﬂrl‘i{;’f&ll t he

n d
data for the Far Easterr | BROVS; SYgRETe Have beerused Succes
many years. The Reuters system uses a single host computer

i5 based in Long Island, New York, USA from where prices and
deal information are distributed to the users. The EBS
gystem used for foreign exchange (forex) trading used three
arbitrators, one each in New York, London and Tokyc. Each
of the arbitrators perform price matching and price
20 distribution is performed by the market distributors. The
system for trading Forward Rate Agreements (FRAs} uses a
single arbitrator. It has been found that this architecture

does not perform satisfactorily in all circumstances.

From the single arbitrator in the FRA system, or from

25 each of the arbitrators in the forex system, there radiates
a number of branches each of which includes a market
distributor. This can be extremely expensive as the market
distributors may be in a number of countries spread over a

wide geographical area requiring a number of high cost

30 leased lines. This is disadvantagecus as it increases the
cost o©of operating the system which in turn increases the

costs passed on to users making it more difficult to



zo on the Tokyo branch and distributed to the city nodes f24d¥ovdoibgo2004 t he
exanpl e shown sone of the distances between the Tokyo distributor and city
nodes are still large but they are considerably shorter than the distances
bet ween the respective city nodes and London. In an alternative 2s

enbodi nent, one or nore further market distributors are included. For
exanpl e, the Mel bourne city node may have a market distributor which

di stributes prices from Tokyo market distributors to other Australian and
New Zeal and cities. This possibility is show in figure 3. Thus, ao

separate international |ines from Tokyo th each of the cities shown are
replaced by a si ngl e_international Line from 1}’:/\o t,0 Mel bourne and then
inland |ines t & 5FHBME AMREYRIRNSEi PRERYTOHT SLEREFPIEE &VS5SPEquTed%hn 24

Novenber 2004 of tohesmatdreilaimethods fauam Neliamurawearbneﬁach New Zeal and city
but it will be appreciated that further market distributors could be

| ocated in, say, Auckland to distribute prices out to other New Zeal and
cities. s Turning nawet oifivgurinnd, atihe act uakegonsd i toliei odishdeariagef the
conponent parts ﬁha ﬁ_§twork i,S .t he sane_as descr.i. 2ed in W93/ 15467 the

contents of whPg 8v%o?5§e&°heﬁ%vﬁ By FefRrBMEECERES  WPLRRr “Het ai | ed
descriptien i spnbent:teﬂdssa:hyzapé:s shaperabefi gure 4, the i o networ k

conprises a clique (10) of arbitrators (12, 14, 16, 18). It wll be
appreciated that this exanple is based on the current nulti-arbitrator
system used for foré&r titsli fgcaddstoufam byhe enbwveintapnt hcmetarr;liiateat ors

and comect] onsl o arions. BLAPCIS Lank Loyl 000 B ILLALRY pebe

adapted is for e Si Ie ar di scusse
figures 2 and Bsadhermrdfi that brandiil. 17hid 6311k8) of stiele| liguke tar beall

i nterconnect ed;,a ,ayé%g@%%gkliegﬁﬁoéﬁ%cegi%ggei firggsog;lggoiggﬂ Ye q,{ fuﬁ;eggn ar eas.

For exanpl e, one zo one in o and two rn London
refl ecting t henummmiofobrpushes srgpabeiving tifsogyh marécel_toddsnrmm. To
each of the arbitrators is attached a branch (20, 22, 24, 26, 28) having
one or nore market distributors (30) and one or nore bank nodes (32). In
the exanpl e shown, % @CkEsTRbearfP2a BeieTz5anbve 3 Rénabe leaigkrste¥ but or s

and in branch g4 EBﬁ Ll St &i@%%stmm&etaﬂb&%wa%%ﬁ@ tcﬁ%t@&ﬂh&é ator

has attached to it a bank node (32) as well as a further market
di stributor. THRCHESEhitectiAYe iTdyet Faredwherei sgrarasendmanckes| ipkacti ce,

each of the ”Bdl‘%%rl‘ﬂ:'u%“@ﬁ%&f 2hel PN Phe £GR3MWPESACH LBRYERAN OUt O
a | arge nunber of bank nodes. For exanple, arbitrator 18 may. represent the

Tokyo ar Bf t r at®rti®fd iRnERet T8I bFRSE %@"Iesc feeTeRYBIdRRAAE P8t rebut or

whi ch di stri buisstPraaesstem TR nDABKSadH »HRK 166leS 3dhes. 2hodOVenber
2004 7 The Tokyqg nmarket distributor is, also connected to a further down

stream mar ket SRELGIGELLY, thfe ‘PBRBEKSIhghefsEredi S iHh6t JmISBRRESHT ch i n
turn distribut€lsips €eSwhchiofdgference should be made.

An embodiment of the invention will now be described,
20 by wéy of example only, and with reference to the
accompanying drawings, in which:
Figure 1 shows a map of the world to illustrate the
prior art distribution of price information;
Figure 2 shows a map of the world to illustrate the
25 distribution of price information in accordance with an
embodiment of the invention;
Figure 3 is a similar view to Figure 2 illustrating a
second embodiment ¢©f the invention;
Figure 4 is a schematic diagram showing the sgystem

30 architecture of all embodiments of the invention.



Kong banks via Hong Kong bank nodes 32HK. There may be nor2d Novembep2004
distributors in the chain. To each of the bank nodes are connected a nunber
of trader term nals of which some only, 33T , 33H C are shown. In practice)
each bank node will have one or nore trading floors connected. the trader
termnals are an exanple of io order input neans by which quotes such as
buy or sell orders are input into the system The input may be manual) for
exanple an input fromthe trader via a keypad which is input to the bank
node, or automatic. An exanple of an. automatic order is a pre-stored but
or sell order entered by a trader IS mhicﬁ Ps” activat ed when the narket

reaches a certain condjtion. %gorder t, rrgg gg fxg_l% automatl C
integrated into an i nstidei dns NG §88?’F SPst € h&* é??ﬁ"llr?aeyct e i's
based cl osely on dilatibtt$@93+ab467 sitiplel bobsttdmtr adiktrmt chichg &ss the
perfornmed by the zro.artgi #}5%; ssan the vceentlg residefﬁ# nlt he i ea of
having mul tiple Feversto rRet> /&St i b na ?’%%ta,m & SUFE v at
the arbitrator, ner berfdi'med i Hyuteduwe au:bberak:qmdedl pretesd mreadiscateyted

al though the, stage pay fol, beldentificd asca JRrkel dLstrlbyLer as such

it perforns a mar et T o BhE R8s R

di stributing mar ket mefﬂmestq @ ooeader sof Replonodad. of the market distributor
at the bank node will give a bank access to the conpl ete order book. In the
present systemcredit screening occurs before the prices ao reach the bank
node such that the bafkenedunn gheeesrdy shaes fbeekmmedhdiistrbbdtmred to

I ts own credit l . Slocal.zedc'l N?lvgg?ﬁér %‘.l—ElgS-'- Myloe, ﬁl' SI—I%"K%\%?

advant ageous fromt e point of view of elimnaiing-at'tenp pted 1
counterparties WBMQW tangr ¥eilbonme rfedi ©lmpticidy .| eé@i poathbes rté@treprl ce

aggregationjat t he L g _
mar ket di s'[lrol but fﬂg% functl ona #?Sgarzfs/al Féﬁ?f;thtg%gsgbﬂﬁﬁ gg %%@?e%rgbl em
may be overcome wAr?ed léwei frewy perdaerddshng sf d?lqbrle‘dﬁ@enﬁlvml Ber
appreci ated that gphaci gﬁﬁnske&réﬂlstom?u;we fcuecmort%s'tunaﬁrgmeeaek node

requi res a higher bandvvl connection to the bank node than 1o In
conventional sysFefsRet¥Rihke tHe RUARtdREofheWD ALY GTe d@@m&@écﬁfﬁl BANYay

take place at thecidbiditalar Sr&s ddnp1be;dens dtpeegndTmlsuame%c& he need
for connections between bank nodes together with the associ ated nessage

flow and sinplifies recovery is procedures for broken deals as well as

-troubl eshogti ng procegdid@se hesRowe ahsw AR UHRRectlirdl 80 2i&oMS 1 is
verification of credit to be perfbrned either_at the bank node or .the

arbitrator depen®PHg Aier® @ edPEOALTE FoLla thENKTVENEL SR ed. TRAESAD t RE
system can accommiidticiudser 1Bnkeozoc 0 Ab@ed elEueharnthd Onahdew wapmeti ve

credit limt datglsogrflbgéglrt %rh%m‘fc%cs};o branch has an additional market
distributor, all the data for the Far Eastern cities is sent

20 on the Tokyc branch and distributed to the city nodes from
Tokyo. In the example shown some of the distances between

the Tokyo distributor and city nodes are still large but

they are considerably shorter than the distances between the
respective c¢ity nodes and London. In an alternative

25 embodiment, one o©or more further market distributors are
included. For example, the Melbourme city node may have a
market distributor which distributes prices from Tokyo
market distributors to other Australian and New Zealand
cities. This possibility is shown in figure 3. Thus,

30 separate international lines from Tockyo to each of the
cities shown are replaced by a single international line

from Tokyo to Melbourne and then inland lines to other

Australian cities. This example also requires an



The manner in which the systemoperates is as follows. W4 Noveenhler 2o
(32) receives a "submt quote" request froma trader who wi shes to place a
buy or sell order onto the zs system the bank node first validates the
guot e and deci des whether or not to accept it. If the quote is accepted it
is forwarded to the arbitrator. In practice it will pass physically through
the market distributors) but they are transparent to the nessage and the

| ogi cal connection is so between the bank node and the arbitrator. The
arbitrator then validates the quote and puts the order in its order book
and tells the market distributor that a quUote has been put in the market.
Thi s nessage i N cated ;dir Y fe.20 the

mar ket distri bg?ggs In Cﬁ%&ngﬁg% ggﬁ‘ﬁé“%‘“{%&‘l&géeg%%% b{eﬁqe%é? 7 ?a?%t:ryi n
question and f bRt ottherildr hachpmrgHsses thatodgrthhe natletadisarbbtreator in
the clique. Th ' L but ors i n isnfar . k )
about the s qug?lgﬁvml&gé ilg"ctatﬁrgari] 1|H—§1'f ()S%X:'t%%&&e%zﬁdsggtg%#ﬁ\#&%%o ggggﬁké&zme of
the functions &9 ?themndieelediand (dFtiee.is to conpile a market view which
is unique to each trading floor, taking into account the credit limts that
floor has with other counter parties in the system Quotes fromparties xo
with which there i sTasERdw Wid |figyrebd, shden acsuat adenstidndion Wil | not
forma part ofcddie dJRIrdR! nBWneht I%Mse o €hWAeOlofP s K &ame as

distributors in a branch, the formation of individual market views Is |eft
to the last nefS&RTidRest r iBut HIO9BER-B4 &7 t Hebankentedd sf oofuhaddchr agaes xs

the market viemgdiRrheche HfdRA. pFhuscnpket St rHbyhof hlely form
mar ket vi ews for tra(Jj:erS term nal s gST cgnnect ed to bank nodgé%f\'lﬁlght will

pass the whol EHGERPES FaiRebOBi BEFFBIATYON IEHERMTCHWiTiEUBPepar Ebmar ket
views forotrad@icuoekMeonbsistih epiaect@d)t 9z bank ade-32 (1. 20 1ke

arbitrator who receives the "submt quote" nessage will_own the quote. The
owni ng arbi trat®r t REnthotiPe APPFEEiehed (Rt WG srBrRIatie Pagsdubnt he

quote. Those ajnel thateht PuhltherGdeterdh divieh Qsder £bPOKRES @raapHEting it
in their book and distributi ng it down the branches attached to them zs A

deal er who sed@%aCpPirie By SPPEVRY Ohi FR-ShACh FEabHehesdt erntesde oRagt " hi t
that price. Adnetvasidud birhnehekidd tp& demawhi s 409 takbbl! aleObaabt ber :
satisfies or deletes. A hjt is not entered_ into the order book. The hit is
transnitt®d b °Fh§?‘f‘“r ﬁﬂiﬁgie bATk: FGFe Tt Botht BHefhIpes 36 thr KREPEFDr O That
arbitrator inifigates 2 gehl3.wth the quote that has been hit, which may be
| ocal or renote, this is it may be owned by the same.or a different
arbitrator. The

The arbitrators (12, 14, 16, 18) of the clique are all

interconnected and, in practice, located in geographically
different areas. For example, one may be in New York and
20 one in Tokyo and two in London reflecting the amount of
business passing through the London market. To each of the
arbitrators is attached a branch (20, 22, 24, 26, 28) having
cne or more market distributors (30) and one or more bank
nodes (32). In the example shown, branches 20 and 24 each
25 have two market distributors and in branch 24 the first,
closest market distributor to the arbitrator has attached to
it a bank node (32} as well as a further market distributor.
The architecture illustrated is highly schematic. In
practice, each of the market distributors at the end of each
30 branch may fan ocut to a large number of bank nodes. For
example, arbitrator 18 may represent the Tokyo arbitrator
and market distributor 30T the Tokyo market distributor

which distributes process to Tokyo banks via bank nodes 32T.



24 Novenber 2004 - io s io is zo zs deal request is passed Navehiber 2084 ng
arbitrator of the quote that has been hit, if it is not the arbitrator
which first received the hot order and the owning arbitrator will fail the
deal request if the original quote that has been hit is no |onger

avai l abl e. The process operates, for the various different parties in the
system as follows: Trader A trader submts a "Hit" request to its bank
node. The bank node forwards the request to its arbitrator. For the Omi ag
Arbitrator of the Hit: Wien an arbitrator receives a hit request froma
trader, it looks at its order book to find one or mul ti pl e quotes, based on

the trading rul es, defi.ned by, the..mrket. to fill up the.r est.. |f.the
arbitrator can n(é)}tieﬁor]f Oar‘%‘?¥](§ﬁgt%l,s rﬁgu%lcr}%iltsrg §P E%Wesc ﬁ%g%?e?qufeuéﬁther
imedi ately. |f fden asttiresat omafiatds dasgoidiuercand the dumeie Kend oowmlrkeguot e,

it perfornms the | aghL.ans. . ).ugﬁﬁ;e . . nd the hit: (ii)
initiates a deal ég‘l(élxlqﬁ u%r%éfs%tgﬁ S Bjé%:i 16 e r%é"taggéglggégtsﬁjdceers; etfji \llfl)tbn?el | s
all its nei ghboukKomy hiatnksat vis Hmg Kbsg imnketodi s B2HBUt drlsexaboay deheogeaot e

status change; %Qﬂk(e\é) dtgtsgg_,ggugﬁﬂ i%xgﬁgtéﬁ)ﬁnor ocess for the deal. The
ated’in

guot e update i s propag e sane Wway as the "submt a quote" nessage.
If the quote is a renbte quote, the owning arbitrator for the hit updates
the hit request to 24 Novenber 2004 - m

To each of the bank nodes are connected a number of

trader terminals of which some only, 33T , 33HIC are shown.

In practice, each bank node will have one or more trading
floors connected. the trader terminals are an example of

10 order input means by which quotes such as buy or sell orders
are input into the system. The input may be manual, for
example an input from the trader via a keypad which is input

to the bank node, or automatic. An example of an automatic
order is a pre-stored but or sell order entered by a trader

15 © ~which 1is activated when the market reaches a certain
condition. The order input may be fully automatic and

integrated into an institutions and dealing systems.

As the architecture is based closely on that of

WO53/15467 it follows that all matching is performed by the

20 arbitrators and the invention resides in the idea of having
multiple levels of market distribution. In fact, this could

be at the arbitrator, market distributor or bank node level.

In each cage, although the stage may not be identified as a
market distributcr as such, i1t performs a market

25 distribution function and as such is a means for

distributing market prices to traders.

Deployment of the market distributor at the bank nocde
will give a bank access to the complete order book. In the
present system credit screening occurs before the prices

30 reach the bank node such that the bank node only sees an

order bock which is tailored to its own credit limits.



| ock a certain amount and updates the status of the quote 24iNdvesber 20
certain anount. It then sends a deal request containing the quote, hit and
anount to the arbitrator who notified it of the existence of the quote. s
For the Owaing Arbitrator of the Quote: Wen an arbitrator who owns a quote
receives a deal request for the quote, it checks the availability of the
quote. If the quote is still available for the requested anount, the
arbitrator updates the quote to reserve the zo quote with the requested
amount and initiates a deal for the requegst. It then replies back to the
requester that the deal has been initiated. It also tells all its nei ghbour
arbitrators; r byt gat or a Lrec CLi it Ds L,
except for thtgﬁrgel%uggl%%nggaﬁﬁé@g% r%@ﬁ{gﬁg’t@h{ésifgﬁrﬁg@g %ls \ggnb:’é anged

wi th a marked afpeaieinssgactampied tradacritdl rourkenpapsiti eatvird whemadvi sed
of the quote e. ;Lt e ts e al Cut or S. he
quote is no | gﬁggrb a\:bgi I%gl (rab,r%id?ilé' ar£| t rcgtﬁorl?‘%}?l Ls&tct hgn%%%%%?eqﬁlé%?é. zo |If
the quote is @ARYepactiPmldty theabdrbmedetinsieqy bhe raamsr Cheeulstapceeady f t he
request gan b i gl i gk : .t.he : ; ri,i
fi1led, the arBt by B %ﬁgl.{ﬂfggrﬁﬂ‘{tﬁtggr SLEgLESl Y, v%g%éi)g}fji@vﬁ i e
a deal with aPABli Fic8g-afbdfAt PrPPLeheRas cpRisOTERCRS MEdaetst Thbakninm tel | s

i ts nei ghbour paebitrabol sy abgut cquat €, St atlusy,ipdabe. abbriheit 3t afs 1O
execute the deal. For Passive Arbitrators, those that are aot on the path

of Deal TraveP$&Fing parkgf &iséribubion fimetipsabltyr Htt cAeobaloiade ecei ve

mar ket updat er8Bs$288% hYY8Er AhmARBEER R QNS BhES the IIERLRLALRAM t h
mar ket updat e, nmessages, it will update the quote in its order book and then

propagat?® t helReSSRFentiPral syEserket s distributors. For the Arbitrator
who initiates a Deal Request: Wien the arbitrator receives a response for a
deal request, if the_request has been fulfilled) the arbitrator responds

back to the trader "Phikeite FEﬁE@%Pfh%%g%ééﬁEF(ﬁ?al}l BreFEdon pay fékeequest

is rejected) plecard tuhat akbieadSHHs0 a§ e T b 8e8éLffedl00khi s Middas to find
anot her quote (or qugtgtz’l) to fill the request. |f it can find one or sone
quotes) it se€ FEC ¢ TERFESEOREr LB (R §ofR BARRERETarBitty at or
(or arbitratofls . hésddiadeRuaskshgei SEPeWtiddd ¥ sfimbledied hersdiektat or may
need to_find one or nore oth%r uotes to fill the renaini art of the
request > At ap%%"?efcg“in??spolf?ﬁ, tREAr 6P At 6F n® D &8 ER™F0 t he.
trader requesimicddurtesl | whbraboddalshe ageer atdkdrll fi | mentadfo t kg 1beguest. 20
As well as executérj_(r;1 deal s e_basis of

on_t its by trader guot ed
ori ces. the AATSIRSISR B8 RnbdRhc e Bt dReTHRITOR! oF Ak PRy berRe
tradi ng book mwhir eoprtihe ariitguanti depsnatmy cwnpat iddedictTHetautomtch is
performed in il SATEBRORCT 1A% ! NG PLFRENE AOLEMARRELENEL Bankcs
20 who are reluctant to allow sensitive credit limit data off

their premises.

The manner in which the system operates is as follows.

When a bank node (32) receives a “submit quote” reguest from

a trader who wishes to place a buy or sgell order ontc the

25 system, the bank node first validates the quote and decides
whether or not to accept it. If the quote is accepted it is
forwarded to the arbitrator. In practice it will pass
physically through the market distributor(s) but they are
transparent to the message and the logical connection is

30 between the bank node and the arbitrator. The arbitrator
then wvalidates the quote and puts the order in its order

book and tells the market distributor that a quote has been

put in the market. This message is communicated directly to



2s W93/ 15467 and includes the follow ng operating and rul2aNovembenbd4 t he
owni ng arbitrators of quotes can match two quotes together and initiate an
aut omat ched deal request when the quotes becone available, i.e., passive
arbitrators will not initiate 30 aLitOmtCZ't deal s. 24 Novenber 2004 -
13 (ii) when an arbitrator receives a quote froma trader, it autonatches
the quote as taker. (iii) when a renpte bid becones available, it can be
automatched with a local offer and the local 5 offer wi 33 be the taker.
After an arbitrator initiates a dead for au;o_rratch, if there is a remaining
amount left for the quote, the arbitrator wll broadcast the quote. The

system has been dgsChhbrd: | &léiﬁb‘&%kﬁxinoﬂré’nér%sd'c%hhb@k'é@ddéﬁ’e%t%? ‘&%‘ ng

mul tiple arbitrators and alternatively separate arbitrators and
di stributors. |tthe psbherafrierit obtpdtHar iepd §°§p9FP@§bb§afﬂ@1%n3Pat&S§§| ng

system anonymugh@éu@@ttﬁé\ Me‘%}anfthﬁESl&x%t%rm?xhk%hedbﬁ(?ﬁ@UtTl@‘ market
functionality. This may include, systens using 1s a single host conputer

and system in whiiEHETHEGRAS Hitn §Urfrai REPTYi Wie ibgaki 8ACER d{ talabenéc GbEon

are all per§or neguate i SAMRLEHNGIAM £0e 0ANA A BT OKL Nk fiWRGt bapaki ty
m m cking the steps perforned by a human broker. O her nodification are

possible and will occur to those zo skilled in the art w thout departing

fromthe scope of thechaventtwn sbiceRohs Qﬁfﬁﬁ}?%&kei:h&%ﬁﬁ“{ﬁo%pﬂsnésd
her et o. 24 Novenber. 2004 -14 CLASMS What is clained is: . A trading

system for tradi AR PURRFERE BEENaGH 3 éae‘t‘rélq”@oﬁﬁrqaﬁhnﬁra%mg floor,

conmuni cati ons nefiiiK o tarcaaﬁﬂtttmélgcﬁcﬂ%t NeRi£s MBRRgaASbranpkuatht y of
order input devic L_g}sf_iconnect ed to comuni cati ons network each, for

generating el ect? cﬁﬁ“}rtté?rqli’&ﬁtl?ﬁnlﬁeggﬁgﬁgs?%l FHFGEp TN BRGF 18T f er
price and for comamiwtdichoahtse aid I’Iﬁ:de.'ﬁ:eﬁit pwd 1Ge niokf Be nedwen toeeehieds f rom

others of said pal.nlg as!cj tw}fi.lq.f n%lt’:d%g LN ar%e Ifc%ﬁeor\nlgrrkéth%lré%t WOI’% there
are two or more market distributors in a branch, the
formation of individual market views is left to the last
market distributor before the bank node for whose traders
15 the market views are to be formed. Thus, mai‘ket distributor
30T will form market views for traders terminale 33T
connected to bank node 32T but will pass the whole book to
market distribution 30HK which will prepare market views for
trader terminals 33HK connected to bank nods 32 HX,

20 The arbitrator who receives the “submit quote” message
will own the guote. The owning arbitrator them notifies all
the remaining arbitrators about the quote. Those arbitrator
put the gquote in their order boock before putting it in their

book and distributing it down the branches attached to them.

25 A dealer who sees a price displayed with which he
wishes to trade may “hit” that price. A hit is a £ill or
kill order which the arbitrator ei.ther satisfies or deletes.
A hit is not entered into the order book. The hit is
transmitted by the traders bank node to the branch’s

30 arbitrator. That arbitrator initiates a deal with the gquote
that has been hit, which may be local or remote, this is it

may be owned by the same or a different arbitrator. The



15 at Least one matchi ng engi ne connected to the network @2d4rNovember 28p4i ds
and offers input into the systemand for executing deals where prices are
mat ched; and a first market -distributor arranged between the matching
engine and the trader termnals for distributing 20 price nessages to the
trader termnals, the market distributor being responsive to the price
quot ati on nessages arid the matching engi ne) characterised by at |east one
further market distributor arranged between the first nmarket distributor
and the order input devices, the 25 furthﬁ{ mar ket di stributor receiving

price messages fromthe first market disttibutors and distributing said
pri ce messages deda! PEOLPt ol DR IEK! 655 o aBhd JMIILDEE TRk Ehollabed but or
bei ng responsive to said pri guot ati on nessages arid said matching
engi ne. 30 2. Ahgtalkagbssrsthem, ac€ortli iy nos ¢chei ariditnatereiwhichi 8inst chi ng
engine_and sai Gobkt shaMBid Hordbshed BHLOTAT 860001 195 Lo bar i £ DELld N
node. 35 3. A trading systemaccording to claim1l or 2, conprising a ban
node for recei Fhagdprl ceequessaesid srigbialediuoset heabrider beapakideld ces of
a given bank apd ;,,24- NQuERDE]. 2004 -15 passing these price messages to
t he bank order 1 nput”devices. 4. A trading systemaccording to claim 3,
wherein the 5 further market distributor is |located at the bank node. 5. A
trading system accorging dQsa8Mpdiatelsal FBr Lnb Qadi oWBEE S L 28E G i &l and
further market distributor and 'said order input devices forma branch from
sai d matchi ng £8 ErgiFustamheadefTHIOWS :engi ne having a plurality of branches
attached hereto. 6. A trading systemaccording to any preceding claim
conprising a plurality of interconnected matchi ng engi nes, t5 each matching
engi ne havi ng AF2¢¥Ast one branch having a market distributor and a
plurality of order input devices connected thereto. 7. A trading system
according to claim 3. wherein the 20 bank node xeceives a credit screened
versi on of said pri@etTRATageMRf2c R SPUGSHEanitF 2ebeRRi nghe
addi ti onab pripeniBSHRIESI@rdY GHedethiesthank jBaderm ddntaconpl ete vi ew of
the bids and offers entered into the system 25 8. A trading system
according to claim7) wherein the at | east one further market distributor
prepares a Creghd 1Y /RLAR e traevrl of dthemekder input neans attached to
t he bank node to which the at |east one further market distributor is
connected. 30 9. A trading systemaccording to any preceding claim wherein
the order input devieén CafplErdEsrater Cet®ivad r adeyitt efsduealcs &ash having a
Uone for inputtlng ondess tntq the Syslemand. 3 1eans oM ,# 65l ylLqg mrket
quotes, based on 'the trading rules defined by the market, to

15 £fill up the request. If the arbitrator can not find any
quote, the arbitrator fails the reguest immediately. If the
arbitrator finds a quote and the quote is local guote, it

performs the following actions:

{I) updates the gquote and the hit;
20 {1i) initiates a deal;
(1ii) responds back to the requesting trader;
(iv) tells all its neighbour arbitrators and its

market distributors about the quote status
change; and

25 (v} starts deal execution process for the deal.

The quote update is propagated in the same way as the
“submit a quote” message. If the quote is a remote quote,

the owning arbitrator for the hit updates the hit request to



35 fromthe at | east one further market distributor. 224 Noventber 2AB04
-16 10. An anonynous trading systemfor trading financial instrunents

bet ween traders, conprising: a plurality of order input nodes for
exchanging trading instructions to and fromtraders and for passing a 5
view of the trading book to traders; at |east one matching engi ne for

hol ding trading instructions input into the systemand for identifying and
executing trades: and a plurality of market distributors arranged between
10 the matching engine and the trader term pals, the matching engine
distributing price nessages to the trader ttrninal's and bei ng responsive to
trading instructions .and_the matchin ngi,n erepLn at | t one of said
plurality of mar Eg }%cﬁ §fa"rci1:%:’l'1rtL (?F“Euai:s%?cl?ﬁlg 8%%%&3#7%%%%9%%% 5] n%% é:ro 13
of the pluralityrefem ket celitstin lamomns. 1Tt Ahenadiemgssystdamlacomndisig t o
claim 10, wherel ollie grder, L. odas SORPLESES QRCCAL ODDEIdAlehno
trmnals each having a ans for idputting orders into the system 20 and a
means for recei viogifigkeét of cite fepdstehes aif [tdasguore. furt her mar ket
distributor. 12. A trading systemaccording to claim 10 or 11 Werein the
mar ket distributors includes neans for preparing a 25 credit screened

mar ket view for those order input nodes. /NY/ NO</NOYp/NiO /ND

/ NL</ N@D</ NOY/ N@</ NO</ N#0</ NO</ NO<! / NO</ NO</ NO<+B3Lh*

Tef\ nr Z| Wyt oj e [ V] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal]ca]ca]c
a] ca] ca] ca] &a] cafexn|deUpraien | laditrathr A dbealyere: | | " #

#- #3583 %E&Z( A R V, -a-D. 5/ / 0} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal 00262
31373C5 5\ 77k: | :::}; When an arbitrator who owns a quote receilves a deal

;5 <5=n==W->? @AAAALWGLgDLXE] gabea) cad cal&ald @&%&h%@h@@lg%@alﬁé‘] calc
a) ca] caV] ca] ca] ca] ca] ca] ca]cca] ca] ca] ca] cq]lca] ca] ca] ca] cal AAB< | El FF
GGGGHHH quote. TIf the quote is ‘still avallable for the requested

KLLLLLLMVMN OP+RResInvad! gieWaghl X1k e84 cadsadC adial <algaleatsdd cakd cal ca

U] cal] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal ca] ca] ca%ca
SS! SSTT8UFLR/ 2 \ANRRE\ Vi1 (e reqrested grount gng IatHEtRs §) dedc d9rcEftay ca
] ca] cal] ca] cal] cadgakea] calcaheaUlegi &aWamUreadheakeaksabl cahsa] €me/] caj c

a]J ca] ca] ca]ca] ca L . )
aa4bbbcccccd) dde¥dy §3#g588t MM HATE wr Fh~23Phctsddiydd] 346 CELERPRY ca] ca
I cal ca] cal] cal catlicabt sad) eabcatlinaleath abtabhealrallicad eakonbbeelan] cal c
aJ cal ca] Ca+B3eCwi-lt_:h10iéqgf Qx-c%ptlc%é&r Qh-eg reﬁgﬁné) érbitrat:or, that the
15 quote has been changed with a marked update message in this
manner all the arbitrators are advised of the quote update.
It then starts the deal execution process. If the quote is

no longer available, the arbitrator fails the deal request.

20 If the quote is only partially available, the
arbitrator needs to see if the request can be partially
filled. 1If the regquest can not be partially £illed, the
arbitrator shall fail the request. Otherwise, it will
initiate a deal with a modified amount, it then sends the

25 request back and tells its neighbour arbitrators about guote

status update. It then starts toc execute the deal.

For Passive Arbitrators, those that are not on the path of

Deal Traversal:
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update messages, it will update the quote in its order book
and then propagate the message to all its market

5 distributors.
For the Arbitrator who initiates a Deal Request:

When the arbitrator receives a response for a deal
request, 1f the request has been fulfilled, the arbitrator
regsponds back to the trader that its reguest has been

10 fulfilled. If the request is rejected, the arbitrator needs
to search its order book in order to find another quote {or
guotes) to £ill the request. If it can find one or some
quote(s) it sends its deal request (or requests) to the
owning arbitrator (or arbitrators). If the request is

15 partially filled, the arbitrator may need to find one or
more other qﬁotes to £i11 the remaining part of the reguest.
At a certain point, the arbitrator needs to respond back to
the trader requester to tell it about the overall fulfilment

of the reguest.

20 As well as executing deals on the basis of hits by
traders of quoted prices, the arbitrator also automatch bids
and offers input into the trading book where price and
guantities are compatible. The automatch is performed in
the =ame manner as the present system described in

25 W093/15467 and includes the following operating and rules:

(i) only the owning arbitrators of quotes can match
two quotes together and initiate an automatched
deal request when the quotes become available,
i.e., passive arbitrators will not initiate

39 automatch deals.
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avttomatched with a local offer and the local

5 offer will be the taker.

Afrer an arbitrator initiates a dead for automatch, 1f
there is a remaining amount left for the quote, the

arbitrator will broadcast the quote.

The system has been described in the context of a

10 distributed system using multiple axrbitrators and
alternatively separate arbitrators and market distributors.

It is to be understoocd that it is applicable to any trading
system, ancnymous or not in which there is a market
distribution functionality. This may include, systems using

15 a single host computer and system in which the matching,
market distribution and deal execution are all performed at

the same function to give a broking functionality mimicking

the steps performed by a human broker,

Other modification are possible and will occur to those

20 skilled in the art without departing from the scope of the

invention which is defined by the claims appended hereto.
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What is claimed is:

1. A trading system for trading instruments between

traders, comprising:
a4 communications network for transmitting electreonic

mesgsages;

a plurality »f order input devices connected to the
communications network each for generating electronic
price quotation messages including bid and/or offer price
and for communicatien to a trader of price infeormation
received from others of said plurality of order input
devices over the network;

at least one matching engine connected to the network
for matching bids and offers input inte the system and for
executing deals where prices are matched; and

a first market 'diétributor arranged between the
matching engine and the trader terminals for distributing
-price messages to the trader terminals, the market
distributor being responsive to the price guotation
messages and the matching engine, characterised by at
least one further market distributor arranged hetween the
first market distributor and the crder input devices, the
further market distributor receiving price messages from
the firet market distributors and distributing said price
messages to the order input devices, said further market
distributer being responsive to said price gquotation

messages angd said matching engine.

2, A trading system according to claim 1, wherein said
matching engine and said first market distributer are

combined te form a broking nede,

3, & trading system according to <claim 1 or 2,
comprising a bank node for receiving price messages
distributed to the order input devices of a given bank and
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passing those price messages teo the bank order input

devices,

¢, A trading system according to claim 3, wherein the
5 further market distributor is located at the bank node.

5. A trading system according to any of claims 1 to 4,

wherein said first and further market distributor and said
order input devices form a branch from said matching

10 engine, the matching engine having a plurality of branches
attached hereto.

6. A trading system according to any preceding claim,
comprising a plurality of interconnected matching engines,
15 each matching engine having at least one branch having a
market distridbutor and a plurality of order input devices

connected thereto.

7. A trading system according to cleim 3, wherein the

20 bank node receives a credit screened verslon of said prica
messages and comprisiing means for receiving additional
price messages to provide the bank node with a complete
view of the bids and cffers entsred into the system.

25 8. A trading system according to claim 7, wherein the at
least one further market distributor prepares a credit
screan market view Ifcr the corder input means attached to
the bank node to which the at least one further market
distributor is cénnected.

30
9. A trading system according to any preceding claim,
wherein the order dinput device comprises one or more
trader terminals each having a means for inputting orders
into the system and a means for receiving market wviews

35 from the at least one further market distributor.
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4 plurality of market distributors arranged between
10 the matching engine and the trader terminals, the matching
engine distributing price messages to the trader terminals
and being respongive to trading dinstructions and the
matching engine, wherein at least onme of said plurality of
market distributors distributes price messages to another

15 of the plurality ¢f market distributors.

11. A trading system according to claim 10, wherein the

order input nodes comprises one or mors trader terminals

each having a means for inputting orders into the system
20 and a means for receiving market views from the at least

one further market distributor.

12, A trading system according to claim 10 or 11 wherein
the market distributors includes means for preparing a
25 credit screened market view for those order input nodes,



