. WD 01/98958 PCT/BA /01260 - 1 ANONYMOUS TRADI NG SYSTEM FIELD OF THE
| NVENTI ON Thi's invention relates to electronic brokerage or trading

systens aRgohileged ticular to systens in which counterparicrgBoingdh’ ade
anonynmously wthin fixed credit limts. Such systens may trade financial

instrunents such as foreign exchange and forward rate agreenents.
BACKGROUND TO THE | NVENTI ON A nunber of anonynous tradi ng systens are known
inthe 10 art. EP-A-0,399,6850, EP-A-0,4Q6,026 and EP-A-0, 411,748 all
assigned to Reuters Ltd disclose aspects of an automated matching system

in which a host conputer maint akBgedovgctiivdine dedmimase of bids and offers
submtted by termnals connected to the host via a network. The host al so

mai ntains records is of credit limts between each tradi ng bank and the
possi bl e count AIBEP (OR THRE| INVENRIGH it is willing to trade. The host
conputer 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 cri@dptipyeptien E@aééﬁeF%l?V"tE?}Urﬂ SrpEpr3gc PEdF¥adinfi t s are
set for each basteots aaamﬂpaﬂhmléfmarsmdmhhmm coupsrparEeirizabl i shes

2 gross coupter AR Yabredhioly MO 00N PSS LA P21 £udl ayerens

count erpart| es. The grose coun cre ni mum anmount
of remai ni ng cr eivt tysslentinrnchnl 12§t¥3m9ntérﬂpl§ht49e§9r$¥§nr etdenge tagdni nal

will display a sihagta dattheyreehasidslg book, typically the best few bids and
offers. These w Il be updated periodi caIIy to ensure that the trader sees

the true state of the market. WO 01/98958 PCT/JBOLl/ 01260 2
BACKGROUND TO THE INVENTION

A number of anonymous trading systems are known in the

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

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

15 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.

20 Generally, counterparty credit limits are set for each
bank or each trading floor and the host computexr 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 texminal will display a subset of the
trading book, typicélly the best few bids and offers. These
will be updated beriodically to ensure that the trader sees
the true state of the market.



A problemw th the systemoutlined above is that the trader sees the bids
and offers irrespective of whether he has sufficient credit with the*
counter paryyosbdegd tting that bid or offer to trade. Aspapifaiidse @ trader
can attenpt to s trade when there is no available credit. As the systemis
anonynous the trader has no know edge of the counterparty wuntil 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 accepted or rejected for lack of credit. This
is extremely 10 frustrating for a trader, particularly in a fast noving

mar ket in V\ﬂi CE tradi ng peep wmi:ﬁitﬁse @@Qt@la%hi:%lr@. baﬁee 1szlaﬁa@rt@J§I elm ]
arises as the host conputer s _.available credit_after a.deal has
been proposed and-329SF P&t | g? %ﬁ‘fc ﬁlfc?é"ﬁfﬁllgaesl’ei l’fﬁlgf ngf‘%"?nh\ﬁas
solved in W93/ 15%7suﬁ/wcasst gmedit yitliEBEe Deahten pRety wubuitting. thamst ead of

di spl ayi ng the actipby Jeradi 0 cPO8K, A a-dant, o tk&deﬁ Qaﬁaé‘é%e&ﬁ@%r a
different market viewis shown to each trader in whi bi ds and offers

from count er far t i ER@ARNVRIR FRBTR thFe o raKpd LR LR ent ASrtl?ﬁ) sy8ten dfit are
screened out. Thusgonlyheud ruhdetraddry hageso (Mrcwkedganioeh tidi edunkerparays he can

deal . The archlte&ﬁttirle q]_‘ragigeag)@%aseocoﬁplg\pgé/ é§4$ W%eégﬁé/ i%f g nt from

the of the Reuters sys?em and r'i but Wth a
nunber of ar bitra@0refighi chr g edegr @8 nhe chheldierAdtudp éiﬂe@m tI<>| Mets are

stored at | ocal mgtéw@esréﬁc\a/eacrfhxem oF erddank' sHikafh Rgri@fdryNal s are
connected ensurin that sen§|t|ve redit arEau iynot | eave the ank's

o
physi cal si t8. The Efﬁ%ngt |ﬁgt5 Fi PAEan t A Br6PPF afDr&9t o the
mar ket di stri but onarkEhelmeiﬂ%eh Bthdimst ppnmttgnlﬁl@lsnsala erailet b@/l]swtspem fic

to a given tradinfye fbﬂ&iﬁe{ilnclaﬁgégs dst £ thést ebemilerPaita N 0dReckh
different market view may be fornmed for each trad| ng fl oor depend| ng on

credit criteria. al“fﬁ}%ablt%ecq?&ﬁkelaf'v'?’évxlavﬁfeé% pas been proposed and

potential match identified.

15 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
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 sengitive credit data does not leave

the bank’s physical site. The actual trading book ig sent

by the arbitrators to the warket 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

on c¢redit cxiteria. Thus, the market view which is



. 1I'H WD 01/98958, PCT/ 1 B01/ 01260 3 distributed to- each of the bank nodes
is the conplete market view with credit screening taking place, the market
di stri but Qo hipoghdgl ter out any prices with which the bankpcTasotofeyi ven
trading floor within the bank, has insufficient 5 credit. In addition, the
mar ket distributers also have limted credit information, maintaining a
credit matrix which may store a sinple "yes-no" credit indicator for given
counterparties. Wen a match is nade, the prices having io already been
screened for credit, the bank node will nmake a second credit check using

the credit matrigde@it@abelddoh ofate Makimdek YiLxhendagdledeL datdias
al ready been exhaust ed, Bothé e abogve .s ster]%‘gﬂc_)thave1 been theedg‘?%g essful ly
t

for nany years. *file BET eFEedifst BRTTREET, & e H5SE cofbu 5 based
in Long Island, dNewYouior tUSAiltemonhery priceswitidvwdec thaftemikatdon are

distributed 10 theglRfl Sradily BBSorS¥EERMR USRI U0k, T ALET Biueshagpe (forex)
trading used three  arbitrators, one each in New York, London and Tokyo.

Each of thé arbf4§%dtors perform price matching and price 20 distribution
is perforned by the market distributors. The systemfor trading Forward

Rate Agreements (FRAS, Hadit i8n %@%&1&%@@%&?&8&5&5? aﬂaqspgx?eeq_ﬂn?y t hat
this architecture doés not pefformsatisiactorily in all circurstances.
From t he singl e enasitr dpfarmppiohe MRRACRA PENR eFedifomptyizx @hénh grav he

arbitrators in tferkor gx sitplem «fdiener r aghaalies imikHpder ok bganghes each
of which includes a, mar kgt. di sgributor. ' extr.emel ﬁagx ensi ve as
r

This c b
the market di stFTBEEHPE HES- be';ﬂil?"f1 & ﬂﬁﬁﬁari%fm l’Jn?PT“ B S5Pe a
wi de geogr aphi cadlxzerdn beguecrerped Homiveeddf, thghbadsno@® |widdewaks nes.

This is disadvani aQeah$ R2eaid choSt 88885 thBCredit matrix to see whether

any previously extended credit has already been exhausted.

Both the above systems have been used successfully for
many years. The Reuters system uses a single host computer
15 based in Long Island, New York, USA from where prices and
~ ' deal information are distributed to the users. The EBS
pystem used for foreign exchange (forex) trading used three
arbitrators, one each in New York, London and Tokyo. 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 disadvantageous as it increases the
cost of operating the aystem which in turn increases the

costs passed on to users making it more difficult to



cost of operating the systemwhich in turn increases the costs passed on
to users making it nore difficult to WO 01/98958 PCT/B01/ 01260 4 persuade
users to Uy @@Qgénnus el ectronic systens instead of copygieré net hods
such as voice ers. The invention ains to overcone the di sadvant age
outlined above and to provide an architecture which is 5 potentially
cheaper to operate. in its broadest formthe invention contenpl ates
including one or nore additional market distributors in at [|east on of the
branches. This allows a single link to be in place across the expensive

links with |ocal JanQide %e@s 1 ﬂggbé‘:{on%oﬂ %mééﬂﬁ%n&écé.yéﬁmbnﬂldtbﬁdom

mar ket distributor. As exanp system Faw a single arbitrator
in London, a sind ecﬂ%‘fq{%f'%]sf“FFlb‘tﬂsoF“ﬁ 3" W PR process to, say,
Tokyo from where separate br anches will distribute, through their own

mar ket di Stributors. iQ.! GRkadin CLIALSELD dvdBclid! R HisSanaiase! e

consi der abl e cost of | nes from London to each of e local cities.
More speci fi cal Iogptireed raheivei 6adi $od@FpPide AP (I RIRPERdeREcE cf8ims to

whi ch referegce sheuhdidigyn@d@peAnterbesivent of the invention will now be
described, 20 by way of exanple only, and with reference to the

acconpanyi ng draw ngs, in which: Figure 1 shows a map of the world to
illustrate the prior Iartitdi sbraddestorfosf prlieceipvembinnt igontemmigied 2 shows

a map of the wor 'ﬂcEQdixlgl Wad rét ﬁloweadaaél&lait foh DEEY ams@.ﬁlm&bﬁ@ snfer mat i on
in accordance with an e€nbodi nent of the invention; %ﬁee is a,simlar

view to Figure 2 llelaF'&s‘?’q‘ 8E; e braucheshd Bhfodthdf 2ofl AR dC B8R Figure

4 is a schematic il pPaceNashosd nhet &epesigsterhinks with local fanout of a
10 number of branches each having its own market distributor.

As an example, for a syStem having a single arbitrator
in London, a single market dlstrlbutor will distribute
process to, say, Tokyo from where separate branches will
distribute, through their own market distributors, to local

15 cities in the region. This saves the considerable cost of P
. least lines from London to each of the local cities. More
gpecifically the invention is defined by the independent

claims to which reference 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 wap 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
gsecond embodiment of the inventiom;
Figure 4 is a schematic diagram showing the system

30 architecture of all embodiments of the invention.



.30 architecture of all enbodinents of the invention. ;:111 WD 01/98958
PCT/ 1B01/ 01260 - 5 Figure 1 shows geographically how the prices may be

di stri but %B{,Qggsa sinple arbitrator system such as thepchpigdiRgicoEBS FRA
.system Price matching and deal execution is performed by the arbitrator
and process are distributed s by the marked distributor, |located close to
the arbitrators 1in London to a nunber of city nodes. The exanpl e shown
only shows five market distributors, each._ocated in different cities:
Tokyo, Seoul, Hong Kong, Singapore and Mel bourne for sinmplicity. In
practice there 10 rrayF:Jgﬁruersmy gBgfaphifasiiyomdwhene pﬂqesnadyzsm equi res

a leased line fgo Ift nig igh‘lﬂ%el?%?n?i%gste sucﬁ g?n pract i ce

figure 1 only shows astern ranc
there will be brearriest IEBS r?&ﬁysysnefmer prideewatdhingesednsieali exemutdpe and

North Anerica. i$gFidddbfnedl HPO¥Be NRWiItAR R 6hE tﬁ@cléé@ e BigiBuled s
nodi fied in an enbo rrent %f the .invention. lnste i nd*w dual link to

city nodes from PREBEIRISEINRI R PUR %t HPERSS d?"ffet?oﬂfoa H@h°has an
addi ti onal marketn Iebhsbmlﬂwaonmmdﬁ of heitgtabaddsor t he Far Eastern cities is
sent 20 on the Tokyo branch and distributed to the city nodes from Tokyo.

In the exanpl e shown sonme of the distances between the Tokyo distributor
and city nodes are stTHe exfR}e shavn enky shees Cone idekab(disthBMteESt han t he

di stances bet weegadh@ocaespaant a¥Erdehy ¢HAAes : adkylopNsesul, | Ao kdhger nat i ve

25 enbodi nent, ope or rmred‘ﬁr%ger maLket g‘pﬂrl but ofs are |en%lhuded For

exanpl e, the IVEI To [tk Y no ec’un%le Ave AP arket o v or V\,ﬁlch

di stri but estori ceay freoveEo Ry WketEa@hs@f |t[1}9t5©r@tt¥on@ﬂ%remumeﬁa¢| an and
New Zeal and Cit j&fsedThiifePesSh Didddoy WAiGNOMN Hihi{ JUkSenbivd NUSFor
gsimplicity, figure 1 only shows the Far Eastern branches of
the network. In practice there will be branches to wmany

other cities, for example in Europe and North America.

1s Figure 2 shows how the architecture of figure 1 is
modified in an embodiment of the invention. Instead of
individual 1link to city nodes from the London market
distributor, the Tokyo branch has an additional market
distributor, all the data for the Far Eastern cities is sent
20 on the Tokyo branch and distributed to the city nodes from
Tokyo. 1In 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
respectiire city mnodes and London. In an alternative
25 embodiment, one or more further market distributors are
included. For example, the Melbourne 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 Tokyo to each of the
cities shown are replaced by a single intermational line
from Tokyo to Melbourne and then inland lines to other

Australian cities. This example also requires an



30 separate international lines from Tokyo to each of the  cities shown are,

replaced by a single international line from Tokyo to Mel bourne and then
inland i n%‘b% &%her Australian cities. This exanpl e aEaBigAMy €S an WO
01/ 98958 P 87701260 6 international line from Mel bourne to each New

Zealand city but it will be appreciated that further market distributors
could be located in, say, Auckland' to distribute prices out to other New
Zeal and cities. 5 Turning nowto figure 4, the actual constitution of each
of the component parts of the network is the sane as described in

W93/ 15467 the cqpi&atichaihiieh SFsn MeIKSU-REr€s @@Achenér Eehyaddeketence and

further detailed. descripiion is nqQt.n S As sh i ' 4, the
3.0 network conpPPEed glg'lf ib(ﬁjéplf’i?ﬁlaié?;gsﬁgﬁ% BF5 “flfg,g\péi,gtﬁ%%%%%) It
wi || be appreci atedld et Lodrtedekanske, ischiansy tordistydbels peiges out

mul ti-arbitrator gystieh NSE da8hnd YieXed rading and could, by renoval of
three arbitrators and connection of the various branches to the renaining

arbitrator, be adapted IS for the single arbitrator nodel discussed with
respect to 4§igures 2rafting nbletarhigurat or sthelactdafl dBstiBtioh ohe clique
are all interconnected and, _in cfl.Ge, f L, o080 AP LRl Ly

di fferent areas. eﬁglrl %tgzi%ﬁl té"?m%or#e%h@rmé/é%g ?#\Oﬁ%w%g{gﬁr and 20 one in Tokyo
and two in Londodesefitedt | Ag t HeOKIB&AT Jhe baertEde pessi Witdhr 85Gh t he

London market. TQpeaeib-ated hteraidi biat@Esrétceat it hedrendy aaednitad, 22,
24, 26, 28) havi

n one.or pore market distribut.o (;30). ne nor e
bank nodes (32) .dgF?F’tﬁY'é%xé?rp?%t ﬁ?&ﬁ%?a%fan%%e%h% zi%dké ea%ﬁ Egé have two
mar ket di st né but aeswarkd compiiemech c4audellP) reft arbiixedess (e k¥tr dfstribut or
to the arbitratorghas gt L,aghesk beprédiaBedaHarNOKlR ERdpRS i¥Ebdsedsor further

mar ket di stributor. . .
the current multi-arbitrator system used for forex trading

and could, by removal of three arbitrators and connection of
the varioug branches to the remaining arbitrator, be adapted
15 - for the single arbitrator model discussed with respect to

figures 2 and 3.

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
one or more market distributors (30) and one or more bank
n'odes (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 out 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.



. The architecture illustrated is highly schematic. in practice, each of the
mar ket distributors at the end of each 30 branch may fan out to a large
nunber of W@@egeades. For exanple, arbitrator 18 may reprasamizehhe Tokyo
.arbitrator and market distributor 30T the Tokyo market distributor which
di stributes process to Tokyo banks via bank nodes 32T. 'ilil. WD 01/98958
PCTI B0O1/ 01260 7 The Tokyo market distributor is also connected to a
further down stream market distributor, $he Hong Kong market distributor
30HK which in turn distributes prices to Hong Kong banks via Hong Kong
bank nodes 32HK Tl’IE‘]EDlEymrket MiBErimttbari@ahleldasdanhbcﬂm soimfuh'ehesnd'\ai n. To

each of the bank %_le%t%a% Cﬁé&@fe%t e%sgrmgr eac g’gg:nl[f node WI of which

sonme only, 33T, are s racti ce, have
one or nore tr adﬂhféjrlbvw S 0HEnWaldbe dn ‘F‘Ff‘él (A gHEIbYEENPRIGSS 5P ecHeng exanpl e

of 10 order Ih np%oﬂ@ﬁﬁ@grénhs.\m&@ mﬁ&l@usaeft%z?my Qﬁel.sé?htfty(ﬂedﬁéﬁe ar]c;

input into the s ut nay_be papua or exanple an input from
the trader Via 4 éﬁ?g]aﬁl%fﬁ E’H % tRpdte cg%rfhe bank node, or automatic. An
exanple of an automatic order is a pre-stored but or sell order entered by

a trader 3.5 which is activated when the narket reaches a certain

condition. The order input may be fully automatic and integrated into an

institutions and dealfh§ashsPenkre R@‘*h%odﬁscﬁr"?eﬁ‘?‘ﬁ'ﬁét?‘% HILBHE | Wsel y on
that of W93/ 15¢fafelrt téminans dthabicd kom@tcaiy N3 ITS , pE3dzar aed shywh he 20

arbitrators and :E %ﬂa@\é??&' %c@eﬁ%rﬁﬁfzmhé‘ H}‘i E.Q@é‘ ) %VL\ bkl e levels

of market distribBution n fa e at t itrator,” mar ket
di stributor or bEiferfogenpested. the f‘e‘%féﬁrcﬁsﬂeﬂ}méllﬁhé’i@haﬁ h%‘ag‘P%@eDﬁmy not

be identifigd ascrerBhket mdhss biybiHieh @mptedCuch s Ay &F BB1R orBsket
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 i1s 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

W093/15467 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 case, although the stage may not be identified as a
market distributor as such, it performs a wmarket

25 distribution function and as such is a means for

distributing market prices to traders.

Deployment of the market distributor at the bank node
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 book which is tailored to its own credit limits.



25 distribution function and as such is a nmeans for distrjbuting nmarket
prices to traders. Deploynent of the nmarket distributor at thé bank node
will give q’v(p‘g‘%%gccess to the conplete order book. In theraspii@sent system

credit screening occurs before the prices 30 reach the bank node such that .

t he bank node only sees an order book which is tailored to its own credit

limts. WO 01/98958 PCT/1B01/01260 8 Wile this is extrenely advant ageous
fromthe point of view of elimnating atgenpted trade with counterparties

with whom there is no credit, it can lead to incorrect price aggregation

at the bank node wﬁmﬁ@ reHibeis %&Er&&dl@r%@fa&ﬂﬁ@éod&y £houikik NEpinAT & tview

di stribution func n.allt avaj |l abl e a m may be
over cone whilst P t R H@ ing e g%%l%ng lt%r‘ggn?&%%ﬁﬁ%?’ gtéqglf)rgrem at ed
that placi ng matkete diigt riduickeditt,untt i caal ilepdatta héngRRChodELCR equi r es

a higher bandw d%ﬁ £OONA0h! AN cho dhhif rtaaelﬁuiaagetﬂehaéme kOréuhse RN LY Onal
systens. Unlike t g system of W93/ 15467 deal g&{% ﬁgfgﬁg@é_take% | ace at

the arbitratdrs akiRg |magkepedtsspkytl °Fh|f§n‘é‘§/’(ﬂn8 necti ons
bet ween bank nodesnkogeddierThist provles assdod atvedcons sagdst| verzimdng
sinmplifies recovery_ sgaezres \Mlgggsc; 1£0r okgn q&l Se sap\ﬁ@[egiﬁd that

troubl eshooting proce ere al's are bro | so_ al
verification of elaging mgriet MF@%%%@WP@FI%‘P]EH@ %%rﬂl"e Hi‘fﬂ% IlBfi‘at he
arbitrator depen%gﬁlﬁm&%@églﬂandﬁicﬁ:hf eénriectbam koi shesbatledodd than t he
system can acconmmo nks, 20 who are reluctant to all ow sensitive
credit |imt?datd%ff™v éf’?bgrsé’ﬁ?es"és The manner in which the system
operates is as follows. Wen a bank node (32) receives a "submt quote"

request from a tradegiQ ¥heRgstdoPdss/ ety Yadn &Rldutohiinby @ake t he

place at the arbitrators as will be described. This avoids

the need for connections between bank nodes together with
the associated message flow and simplifies xecovery
15 procedures for broken deals as well as troubleshooting
procedures where deals are broken. It also allows
verification of credit to be performed either at the bank
node or .the arbitrator depending where credit data for a
bank is stored. Thus, the system can accommodate user banks
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” request from

a trader who wishes to place a buy or sell order onto 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
féarwarded 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 gquote and puts the order in its order

book and tells the market distributor that a guote has been

put in the market. This message is communicated directly to

i



. 25 system the bank node first validates t he quote and decides whether or
not to accept it. if the quote is accepted it is forwarded to the

ar bi trat og, r}sﬁ;;,act ice it will pass physically througpctfsnsipeket
distribut or(s ut they are transparent to the nessage and the | ogical

connection is 30 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 quote has_Reen put in the market. This
nmessage is conmuni cated directly to WD 01/98958 PCT/1B01/01260 9 the

mar ket distri bUh:QéSmhﬂcdﬁ @ﬂﬁfh&&)ueeﬁéleﬁi a;dcad&m@g:tdoymé&edt lae recdaivt reat or in
questlon and for_ ot he %nches h]p% e reI ev % arbitrator in
I'n

es
t he clique. Thet%?'ar R& ltr -8t r thu er‘ss P t HoaEs (32)
about the s quotbrahah ithet m#kﬁwantoamztﬂxet%airstéme phmﬁar inesmMS One

of the functiong;gtrifi@ Bl keteudhSLAtHM Qhelﬁarh@noe@méz@ SOl kele View
which is unlque to each trading, fl oor taking into account. the credit

linits that®fl oGP°has"RA &R t‘ﬂ?he’i‘f%m‘%r&eﬁ&?t"’fte§hﬁnvat’?"fé’u§y1?r”e‘ﬁr Quot es

fromparties 10 with which there is no credit will not be shown to traders

and so will not formb p tthgf ﬁg&?ﬁgﬁgk&; t\f.ll emgr,é e ht}g{ﬁb&gé)[e fim or nore

mar ket dlstrlbutorsma ranch, ] fOr mati on of i Rdi vi | Cet vi ews
is left to the |caspilerg vetkedi giow Weidy 1pamdaee tieecddin kr#dide F%ﬁ"%ose

traders is the nakked MiteWacéhmt! enbectdinedinibiusnataflkel Hastwidaut or 30T
will formnmarket .views fqor traders terpmnals 33T connecfted to bank node

32T but will pasgylFﬁec & B3d etsom % ePY Tt r PBTE T on QBI-Ra% Eh will
prepare matket wishswiimh thexglde a@eraredat wid3dHeok dienebewt tootbrdersnode 32

HK. 20 The arbi tznat g6 whia ﬁ@@%o‘fﬁsatﬁé‘r S¢bRhd R viRpSage thddel own the
guot e. The owni n%?arbltrator themnpotifjes all the remal ni n% arbltrators

about the quot e 3Ffhd¥e i P934 grarket distributors in a branc
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, ma;rket distributor
30T will =form market views for traders terminals 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 node 32 HK.

20 The arbitrator who receives the “submit quote” message
will own the quote. The owning arbitrator them notifies all
the remaining arbitrators about the quote. Those arbitrator
put the quote in their order book 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 fill or
kill order which the arbitrator either 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 quote
that has been hit, which may be local or remote, this is it

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



put the quote in their order book before putting it in their book and

distributing it down the branches attached to them 25 A dealer who sees a .

price di Spw&%ﬂ i,th which he wshes to trade may "hit"pd¥mbiéieéoce. A hit
is afill or I

A hit is not entered into the order book. The hit is transmtted by the
traders bank node to the branch's 30 arbitrator. That arbitrator initiates
a deal with the quote that has been hit, ;ghich may be | ocal or renote,
this is it my be owned by the sane or a different arbitrator. The WD
01/ 98958 PCT/ | BOKeQ126Qmued® :Lsdpa?éseﬂelﬂilﬁﬁé dmﬁlﬁ@mﬁtﬁaﬂ:oﬂﬁf ansiqugte
arbitrator of th&lhggote t hat aslpe%n

rhi at or
which first rec 235 @eRB 1Sy obF ést?ldet 5&& nrbl%r'gg g‘rﬂ?végFHf ai |
t he deal request rebeivesi cuheghmlorqgmta@dthm dwasnﬂ)@éﬁlhﬁtoirsm@ 8t onger

avail able. The prt@x%eééalogg&@és%slf fiol bPR1wal | Qiste dirdtergNbeparditess in the
system as follows: Trader™ A trader submts a "Hit" request to its bank

node. The 19 bafe heRREER GY?rﬂaIraB%ethe request to its arbitrator. For the
owning Arbitrator of the Hit: Wen an arbitrator receives a hit request

froma trader, it | Ocﬂ% p@%e%#% %é%%es, K g iéﬂ@ug@ifféréﬂél ééﬁllgs quot es,

based on-thetradlngrul emar toi1s fill up the
request. If the a%melth!eﬁY@Fe'e:aﬁSnﬁ?nﬂwﬁd any quote, the arbitrator fails
the request imrediately. If the arbitrator finds a quote and the quote is
| ocal quote, it 1performs the follow ng actions: (lI) updates the quote and
the hit; 20 (ii) fAffi ates a deal ; (iii) responds back to the requesting
trader;

A trader submits a “Hit” request to its bank node. The
10 bank node forwards the request to its arbitrator.

For the Owning Arbitrator of the Hits

When an arbitrator receives a hit request from a

trader, it looks at its orxder book to find one or multiple

. quotes, based on-the trading rules defined by the market, to

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

performs the following actions:

(1) updates the gquote and the hit;
20 (11) initiates a deal;
(iid) 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 guote update is propagated in the same way as the
“gubmit a quote” message. If the quote is a remote quote,
the owning arbitrator for the hit updates the hit request to

order which the arbitrator either satisfies or deletes. .



(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 yypfidaedspdate i s propagated in the same way asppigpoiofidpmt a

qguot e" nmessage. If the quote is a renbte quote, the owning arbjtrator for

the hit updates the hit request to | 1l WO 01/98958 PCT/1B01/01260 - ZI

| ock a certain ambunt and updates the status of the quote to reserve a
certain anount. It then sends a deal reqyest containing the quote, hit and
amount to the arbitrator who notified it of the existence of the quote. 5
For the Oaning Ardud &aledtadi ainbﬁn@éﬁ'ﬂ&ipd%% the sudbiubr et GheVidtevds a quote

recei ves a deal L LU est fortatlrﬁe ?lg ¥ fl rt &heﬁkgeﬁgse avgéélaly H_Pégltt of the

guote. If the quo e 15 StrrI-avai o & r 8quest ed
arbi trator updat fe@ttah@nw@he wtleesb?‘i/@nﬂh@m@tqget@%aﬂfhlﬁ?éoremst ed

anount and i nitigdig%ids dRabef Qe EREstdRAUESIhel fuddien replies back to the
requester that the deal has been initiated. it also tells all its

nei ghbour arbitrators; the arbitrators that have the direct connection
with it, except for the requesting arbitrator, that the 15 quote has been
changed with a marked update nessage in this nmanner all the arbitrators
are advised of the quote update. It then starts the deal execution
process. |f 5the ¥fotei&ming Adrigerter &F Bf @uotde arbitrator fails the
deal request. 20 If the quote is only partlally avai l able, the arbitrator

needs to see it the rgquest n r [ | f|II d If the re t can
not be partially fil Iwgr% ?ﬁegx% tﬁla#r?lgt%r HX?I ﬂ% tﬁ%c?lévegestgg%herw se,
it will initiateequegbafonthe guabei fited:h&mmhe |atva9hew1§éﬁd9ft¢i@

quote. If the quote is still available for the requested
amount, the arbitrator updates the quote to reserve the
10 quote with the requested amount and initiates a deal for the
request. It then replies back to the requester that the
deal has been initiated. It also tells all its neighbour
arbitrators; the arbitrators that have the direct connection
with it, except for the requesting arbitrator, 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 gquote 1is only partially available, the
arbitrator needs to see if the request can be partially
filled. 1If the request can not be partially filled, 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 quote

status update. It then starts to execute the deal.

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

Deal Traversal:



25 request back and tells its neighbour arbitrators about quote status
update. It then starts to execute the deal. For Passive Arbitrators, those
that are nQf, b)ll;gs;gge path of Deal Traversal: WO 01/ 98958pd¥abnB26001260 -
12 These ar%ltrat ors only receive market update nmessages. Wen an
arbitrator receives a quote update wth market update nmessages, it wll
update the quote in its order book and then propagate the nessage to all*
its market 5 distributors. For the Arbitgator who initiates a Deal
Request: Wen the arbitrator receives a response for a deal request, if
the request has been frhkée ldrbdtratess arlvt retedre negkpbnpdabaorssageshe t rader

that its request has heenAQciuldd Lledivdd £ NgudiRauURPhthS wiel efiade the

arbitrator needs to search its order book in order to find %not her quote
(or quotes) to fyndpte Heessageostit YL pp Fhe@ughe o 1ERRECCHRPE (s). it
sends its deal regidesthénr pmgpdgats) the thessageni ng aaldi t ri&sor mfuket
arbitrators). If t.h t isis.. partially filled, the arbitrator may
need to find one %‘rS%rjr:é?ée&?’%f her quotes to fill the remaining part of the
request. At a certain point, the arbitrator needs to respond back to the.

trader requester g2 tRd|adolhicAdEp whdandvedwrlsl afvddy Regudst:0f the request.
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
tradi ng book where prWoenabige aplantratérescegpivesnparsdponse Ther futdsddt ch i s

performed in the Sank. MaRNehe ASubse H-8S8n $IELINLGSEhd koG 1t furde
W93/ 15467 and incl'udes the follow ng oaperat ng gnd rul es: }(éa:?) only the
Fe kj‘ﬁ t d

owni ng ar bi t r at or<esgPds oPaE cth MRt ¢ & 55t EGFPHE BeSPt i ate an

aut omat ched 10 fulfilled. If the request is rejected, the arbitrator needs
to search its order book in order to find another quote (or
quotes) to f£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 reguest is
15 . partially filled, the arbitrator may need to find one or
more other quotes to £ill the remaining part of the request.
At a certain point, the arbitrator needs to respond back to
the. trader requester to tell it about the overall fulfilment
of the request.

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
quantities are compatible. The automatch is performed in
the same 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

30 automatch deals.



deal request when the quotes becone available, 1i.e., passive arbitrators
will not initiate 30 automatch deals. Il WD 01198958 PCT/1B01/01260 - 13
(i) when @@oeidshigt rator receives a quote froma trader pcrimsamizmoat ches the
~quote as taker. (iii) when a renote bid becones available, it can be
automatched with a local offer and the local s offer will be the taker.
After an arbitrator initiates a dead for automatch, if there is a

remai ni ng amount |left for the quote, theaisarbitrator will broadcast the
guote. The system has been described in the context of a so distributed
syst em usi ng nul {iil e ar biveat @ns awrdtrafiarer yeasiveby asepmtat eExombia rat or s

and market distributors. dehges, i@ hapdekisd ead ik it dakeapplicable to

any trading .system anonynous or not jn which there js a market
di stribution fun&¥idnal it yheFnd sTomRre hi:chHfé,"méi’/s?"@r’r@afa%?ng‘ti £33 R ngle
host conputer and system iautohaichetiheitimt ahilacgl offidretandi $hei Botabn and

deal execution are all per ped gt function to give a broking
functionali tsy m m cki ng t%fggsteblg %%?@%r?m by a hunman broker. O her

nodi fication are possible and will occur to those 20 skilled in the art
wi t hout departing framedehReas ce@Berfcot itk Ayl @aaVibE icsmaiadi, nedl by t he
clai ms appended hereto, WO 01/98958 PCT/| BOL{ 01260 - 14 CLAINS 11111111
111212 1Heer il 8 171 F IR PR 15 1 Fradiqﬁg s’ys’t:emfor

tradi ng instruneatizityateeerill broadcast the quote.

The system has been described in the context of a

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

It is to be understood that it is applicable to any trading
system, anonymous 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 wmimicking

the steps performed by a human broker.

Other modification are possible and will occur to thosge
20 skilled in the art without departing from the scope of the

invention which is defined by the claims appended hereto.



traders, conprising: 5 a comunications network for transmtting electronic,

nmessages; a plurality of order input devices connected to the-

communi cat i@?g,,ﬂ@gsvmr k each for generating el ectronic prpggmodk@ti on
messages including bid and/or offer price and for 10 communication to a
trader of price information received from others of said plurality of
order input devices over the network; at |east one natching engi ne
connected to the network for matching bigs-and offers input into the
systemand for is... executing deals where prices are matched; and a first
mar ket distributor arranged between the matching engine and the trader
terminals for distributing price nmessagggms the trader termnals, the

mar ket di stributor being responsive to the price quo 0 and
t he matchi ng engi ne, characterised by at |east one f”ﬂmmllmﬂtmmﬁ
di stribution meamasrt@angedméktiseen the first narket disfri'buth od ndans

and the order input devices, the further market distributor receiving
price nessages fromthe first market distribution means and distributing
said price 25 nessaged t®adiedoryeren nfex Feadings, ingirymenfst HestvigsaRk et

di stributor bei nGd-aaspoONToMprifingai d price quotation nessages and said

mat chi ng engine. 2. A _trading system accordi oclaml erein said
mat chi ng engfne and s&i 8°Y"PLP§ a ?nl?etneg“l' riéégt%$anfpé£t’§’(§f gghﬁ%ﬁrﬁgacto form
a broking node. Imelssagedy 01/98958 "I111" 1 111"~ 11 VIl I~ 111l

PCTI 1 BO /01200 C L MaSplgraftyfol F&HR0 iaye &BREEH HnRBctdd Toaiciel Or 2,

conprising. a bank node for receivyi ng lPI’I ce nessages distributeqd to the
communications network each for generating electronic price

guotation messages including bid and/or offer price and for
10 communication to a trader of price information 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 into the system and for

15~ executing deals where prices are matched; and
| a first market distributor arranged between the
matching engine and the trader terminals for distributing
price wmessages to the trader terminals, the market
distributor being responsive to the price quotation messages
20 and the matching engine, characterised by at least one
further wmarket distribution means arranged between the first
market distribution means and the order input devices, the
further market distributor receiving price messages from the
first market distribution means and distributing said price
25 mesgages to the order input devices, said further warket
distributor being responsive to gaid price quotation

mesgages and said matching engine.

2. A trading system according to claim 1, wherein said
matching engine and said first wmarket distributor are

30 combined to form a broking node.



_order input devices of a glven bank- and passi ng those price mnessages to
t he bank order input d d| ng system according to claim3,
wher ei n t Rgo ofidabdsher g ;“ﬂ mﬂg is |ocated at therhenlissede. 5. A
trading system accordi i'ms Zto 4, wherein said first and
further market distributor and said order input devices forma branch from
said matching engine, io the matching engine having a plurality of branches
attached hereto. 6. A trading systemacggrding to claim1l, conprising a
plurality of interconnected matching engi nes, each matching engine having
at | east one brach aviaging @%’Hé&tad&xdhﬁgrﬂobulﬁrm ansk a, pd:dmpahisiygof or der
| nput devi ces con SLela, r n St (S claim 3,
wherei n the bani® r}J%I%enordeece| Vé cal%lr dP% Cgecregsne% v‘gligst%o%%% sai %ﬁ)prl ce
messages and conprdegi heputedersicegr of écolvémdankicind pagdingr Frese20riessages to
provi de the banlqngggggeg\ng,ﬁtﬁe%gnl StV i B¥HOTaevidigs bi ds and of fers entered
into the system tradi ng systemaccording to claim?7, wherein the at
| east one further market distributor neans prepares a credit screen market
view for the order i mpuirageaysssaiteachecotdingheéo2blidanic naderein whheh t he
at |east one fURLAGC-TRLIEE aflkslibdu o 1&&8&@&%@ patk Aodd ading system
according to claiml whereln the order neans conprises one or nore
trader termnals each having a neans for |nputt| ng orders into the system
gnd a6V\D 01/ 98f95§ |14 ldrbbiing Islyb{:ém\élddor&fhﬁd; id r?Inirl bf F&IEilmBOi/ 9&f25,0 hL LM
-1 nmeans for recelv % rom.t he.at l.east an urt her
mar ket di stributBrce1y. 8 3&%195 %*yﬁﬁﬁsk‘f%r'@‘ SR RATES g‘%ﬁﬁ‘%ﬁ“??%cﬁ g®fthanci al

order input devices form a branch from said matching engine,

10 the matching engine having a plurality of branches attached
hereto.
6. A trading system according to claim 1, comprising a

plurality of interconnected matching engines, each matching
engine having at least one branch having a market
is distributor and a plurality of order input devices connected

thereto.

7. A trading system according to claim 3, wherein the bank
node receives a credit screened version of said price
messages and comprising means for receiving additional price
20 megsages to provide the bank node with a complete view of

the bids and offers entered into the system.

8. A trading system according to claim 7, wherein the at
least one further market distributor means prepares a credit
screen market view for the order input means attached to the
25 bank node to which the lat Jleast one further market

distributor is connected.

9. A trading system according to claim 1 wherein the order
input means comprises one or more trader terminals each

having a means for inputting orders into the system and a



I nstruments between traders, conprising: s a plurality of order input ,nodes.

for exchanging trading instructions to and fromtraders and for passing a

rorai ng «r 30 W, ocd LY "lﬂlﬂllﬂlllﬂllll e systemand Tor dentt fying and

10 executing trades; and a pIur Yy of 'market distributors arranged
between the matching engine and the trader termnals, the matching engine
distributing price nmessages to the traderydermnals and bei ng responsive
to trading instructions and the is matching engine, wherein at |east one of
said plurality Ofmeaﬂaris&& ﬁ&dﬂiﬁhi@tmﬂceﬁi StiekdUERSN PiteC aatTERBAGE SnE O

anot her of the E I|t Eqﬁ)Q|str|butors 11. A trading system
according to cIa| e|n eér input means conprises one or nore
trader termnals 20 each haV|ng a nmeans for inputting orders into the

system and a neang, fohn“‘éﬁ&h%oﬁlg m%h &g Vipwen rom tdi@adhg | E8sdncene
further narket distributor. traF% %ﬁaéstenlaccordlng to claim10
‘cl

wherein the narH@FtHFEPFFHﬂ?ﬁ?eﬂdﬂﬁfb Y 5t8dhs for preparing a 25
credit screesed narket pliuenl fior of keder dnger nodpeitfonedebanging trading

instructions to and from traders and for passing a view of
the trading book to traders;
at least one matching engine for holding trading
instructions input into the system and for identifying and
20 executing trades; and
a plurality of market distributors arranged between the
matching engine and the trader terminals, the matching
engine distributing price messages to the trader terminals
and being responsive to trading instructions and the
15 matching engine, wherein at least one of said plurality of
market distributors distributes price messages to another of

the plurality of market distributors.

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

order input means comprises one or more trader terminals
20 each having a means for inputting orders into the system and

a meang for receiving market views from the at least one

further market distributor.

12. A trading system according to claim 10 wherein the
market distributor nodes includes means £for preparing a

25 credit screened market view for those order input nodes.



