WO 01/98959 PCT/1B01/01408 - 1 ANONYMOUS TRADI NG SYSTEM FI ELD OF THE

| NVENTI ON This invention relates to electronic brokerage or trading

syst ens anqu(n,ggggtl cular to systens in which counterparpéfimoimabd ade
anonynously wthin defined credit |limts. Such systens may trade financi al
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, 850, EP-A-0,406,026 and EP-A-0,411,748 all
assigned to Reuters Ltd disclose aspects of an automated natching' system
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submtted by termnals connected to the host via a network. The host al so
mai ntai ns records 15 of credit limts between each tradi ng bank and the
possi bl e count erFF&EP | @S THEt FINVRIEEPN 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 matchi n%L criteriia which include the
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counterparti es. e gr 0ss ount arty cre lTmt is m ni num anount
of remaining cr edYEtewY W t’—we né’éﬁh?tlerlﬁléFWfE@tSASPF]adéﬁ §o¥e(I® nal

will display a sulkeBingd snhefoiwaadi FiEebogleerkypical |y the best few bids and
offers. These w |l be updated periodically to ensure that the trader sees
the true state of the market. WD 01/98959 PCT/|1BOL/ 01408

BACKGROUND TO THE INVENTION

A number of anonymous trading systems are known in the

1o art. EP-A-0,399,850, EP-A-0,406,026 and EP-A-0,411,748 all

agsigned 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 limite are set for each
bank or each trading floor and the host computer establishes
a grogs 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 periodically to ensure that the trader sees
the true state of the market.



2 A problemwth the systemoutlined above is that the trader sees the .
bi ds and offers irrespective of whether he has sufficient credit with the
counter pagb¥sddgmi tting that bid or offer to trade. ApciBRpwos, a trader
can attenpt to 5 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 _rgjected for lack of credit. This
is extremely 10 frustrating for a trader, particularly in a fast noving
market in which tradingprepper twiltht tBS @Beraqitlynde dbose. is Bhatptmebl em
arises as the hosl STRULE 0Ll ISRk ee Ul LABLRACHRILE AldiGE dusical has

been proposed an Fentia entif em was sol ved
in W93/ 15467 nohaamgi@eenttocrems ek theg CREN-GErRAEEY ﬁ@mmhftge‘a%%f

di splaying the agiyal offéidtsgcxlaaek 2873 Fepdld, thﬁahert&neaﬁféﬁbfaﬂfr a
different nmarket viewis shown,to each taﬁder |dn Wmch R gnd :pffers
from count erpar t FERAYPER WHRFR tRAP AL PSP Fent®oF REYE0ErEdi t are
screened out. Thusenyreast tiaslarradek yhaseas knowedge wi Hhehicotniegph¥ievs he can
deal. The architgeii g PLaddieSYskeWnlaMY3AAPAT i SeVnidd Lisrent from

the of the Reuters system an ased on a_ djstrjbuted network wWth a

nunber of ar bitr aropEtsthi 61?525‘°pé15?%r?ﬁ ket ofehieT Akt v REW ST i ts are
stored at |ocal abaditenosiesetjactdti €br daek of caedink’ $hisr ddiegreeely nals are

connect ed ensuri Lddat.sensitive cradit & mbigadank's
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mar ket di st ri but markefhdnmuhkeh ﬁ;@dm$tqplpén'@6’rltﬁ-9ﬁ’ ey et Retbeyiledt speci fi ¢
fjof? given tradi Bge frople@Ndrsfdsait the tH¥Rtr edpadér banky nedeckA

I TTerent

available credit after a deal has been proposed and a

potential match identified.

15 This problem was solved in WO93/15467 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 fery

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 book 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

on credit criteria. Thus, the market view which is



mar ket view may be forned for each trading floor depending on credit
criteria. Thus, the market view which is WO 01/98959 PCT/|1B01/01408 3

di stri but edwbql,maﬁ of the bank nodes is the conpl ete margeqmpodisy W th
credit screening taking place, the market distributor to filter out any

prices with which the bank, or a given trading floor within the bank, has
insufficient 5 credit. In addition, the market distributers also have

limted credit information, maintaining_a;credit matrix which may store a
sinple "yes-no" credit indicator for given counterparties. Wien a match is

nmade, the prices &sstrigutdl abreadyobens wmmkefnrs i@rthér&ﬁliptleté hearkenk node
will make a second credj.t che k usij n? the c é d|t rix t see et her

any previously ex el e (frF Bs PT %%(ﬁ? b n@xhgu%?eéd ﬁ%t FREREE above
descri bed syst ensdigbrdbbesn taskid teg ustesnf u;vlrhqea‘ gi.tla whaiohethegbanke aps .

However, both suffeg;vds Jﬂa%!h&“ SEACANSREES B9 O AL edhaW LRsifE cient
geographl cal location of the matching engine. In the Reuters systemthere

is asingle r?atchF’FEf tengl ne. in practice this is located in Long Island,
New York, USA. Messages sent fromtrader termnals will take a 20 finite

tine to reach the mat %4 ﬁ &lnetheTHH&et Ih&ziﬂaﬂﬁg %?i%ﬁwegl%&gﬁ. Wil

trader in Tokyo try a e’'same price, the tra
al ways be recei vefFedity §Ff°4“ﬁtb?’act‘1‘3é§ta¥ﬁ?§8 8f creditt magriy Wich B#*¥en time

is between tradegsodeocat egnﬁi:llet hsy@@%"coaiéaaent iRdcalcbri SERD Slivbh
di sadvant ageous for traders, n Japa

d t ht t chi
engi ne and deal s ‘é?(lg‘&ﬁf?%ﬂtlse)%te oh ¥ HEC gt ﬁ%rm% %Z ELF ?ﬁég‘?l%?ﬂa?flg%a '?hleng

systemis imnevit adlxeady| beryl shreened for credit, the bank node will make
a second credit check using the credit matrix to see whether

any previously extended credit has already been exhausted.

Both the above described systems have been used
successiully for a number of years. However, both suffer
15 from disadvantages associated with the geographical location

of the matching engine.

In the Reuters system there is a single matching

engine. In practice this is located in Long Island, New

York, USA. Messages sent from trader terminals will take a

20 finite time to reach the matching engine. Thus, if a trader
in New York and a trader in Tokyo try and hit the same
price, the New York trader’s hit will always be received
first. In practice, most of the trading at a given time is
between traders located on the same continent but it is

25 still disadvantageous for traders, eg. in Japan all to trade
through a matching engine and deals execution system on the

other side of the world as the system is inevitably

sluggish.
The EBS system, in practice, provides three
30 arbitrators, one each in New York, London and Tokyo, all

three arbitrators are active at the same time and a price is



The EBS system in practice, provides three 30 arbitrators, one each in
New Yor k, London and Tokyo, all three arbitrators are active at the sane
time and aﬂﬁmlﬁfﬁs' s WO 01/98959 PCT/1B01/ 01408 4 _ ownggdrmsniofk@s ar bi trator
to which the trader termnal into which the price is input is connected.
Thus, where a price is input by a trader in London and hit by a trader in
Tokyo, the match will be perforned initially in Tokyo and then sent s on
to London as the quote owner. If, in the jeantine, the sane price has been
hit in London, the second hit will win as it will be received by the

OWNni ng ar bi t r at ofwdedr 6. clOtdrb@Erdders eopitieh ané tRagbeMBertflAabeirfisb] ect to
consi der abl e del a%jﬁ?‘ingﬁr various .t r\qgl.nsgccondltte!ipnﬁiuslo SM M RY_.OF THE

. B i
| NVENTI ON The i nV = &ESt Y 6rn Vr d& S°Nierarchicar Watching - structure

in which quot es g énpuit divedl Yradst |ip Lerfdopoansd bile byss tyxadey imeBekwe/| at ency

in the system .fd gyshewm elROyAGhbe ihi‘t’:?elltl%zo:[h RERYd @88 tARnaNQRYNDUS  i'S
tradi ng system having_a comuni cating network tor, transmtting electronic

messages. ASpl urS ity LeRdWy a8 hS FUPEe Q¥PFTes Luctt 49S PRIEA B erihal s i s
connected to thesan@opnine Gaki beeméinoik Lohdmd) dheesedongdubitdewll evimmy

generate brice gloLalion, gessadesa ) Shel Aghudee lidtul ot alfer 20 pri ces

and nmay communi cation price informati'on to a tra lurality of
mat chi ng engi nes is Eofthefedhedr tPE-Helhbr RYSEYTS faficBebisHRISd B8 f er s

i nput into the Sysi=@iradtl ccdeTait Andéte hsioie teaditicC Besdiiensmde. At | east
one of the matching engines has an associ ated market distribution neans
which 25 distributes price nessages to the order input devices and which

i S responsine tcSMNARYrOR FHYUENVEANIEIN nessages and the nmmatching engine. The
mat chi ng engines are arranged in a

The invention aims to provide a hierarchical wmatching
structure in which quotes are matched locally, if possible

g0 as to reduce latency in the system.

A system embodying the invention provides an anonymous -
15 trading system having a communicating network for
transmitting electronic messages. A plurality of order input -
devices such as trader terminals is comnected to the
communication network. EBach order input device may generate
price quotation messages which include bid and/or offer
20 prices and may communication price information to a trader.
A plurality of matching engines is connected to the network,
to match bids and offers input into the system and execute
deals where matches are made. At least one of the matching
engines has an associated market distribution means which
25 distributes price messages to the order input devices and
which is responsive to the price quotation messages and the
matching engine. The matching ‘engines are arranged in a
hierarchy and the trader terminals each input price
quotation messages to a given matching engine. An attempt to
30 match a price input into the system is first made at the
matching engine at which the price is first input into the

system. Only if no match can be made does the next matching




hierarchy and the trader term nals each input price quotation nmessages to
a given matching engine. An attenpt to 30 match a price input into the

systemis f\jvﬁﬂbzg%de at the matching engine at which thedRikaadeg first
input into the "system Only if no match can be nmade does the next matching

WO 01/98959 PCT/1B01/01408 - 5 engine up the hierarchy attenpt to nake a
match. |If no match is nmade the responsibility for matter is passed
successively to other matching engines up;the hierarchy until such tine
as a match is made or it is determned that no match can be 5 nade.

Preferably the neéryz%&lg et A falk-8hyA at E@they indGeda wAtHK AlTEINo @&tdH anches.
Sonme or all of the

ranches have plurality of matching engines.. . The
hi ghest mat chi ng ¥h§pfie ¢ enr‘aesé’(?ﬁsgf”éﬂfﬁ %ym%ﬁtteﬁe’rs Sgs%%cps GoSss 1 eath:
branch or be 10 arc anhed wstcniohi engine umtbe Coimvrertied wratishiusy Sheg nes
each of which hai?%hﬂseav%nh?@é Bchy 9 SRR ARG YRGE NRS mal¥ Rakhse

exception of the g est matching engine 1n each branch, the matching
engi nes are prefe 'y broking nodes which conbine the functions of
mat chi ng deal execution 15 and market distribution. Preferably the order

I nput devices are trader termnal.s | ch NI cat ' r nodes
t hrough bank nodes. i%)eéstﬁfaﬁi Zthlesngnw?rr]ft %rgf%cg'{r\% %L%i%’m'gp%%h%vgé?vk\%en a
broker node and pheralisnert thremched s Sane cdr G3APPE ske dranehesndpee 20

trading floors w bhimithe bantarciivy Ragind0dendmyihese ddcting ldiihe
information as to,the limts of credit each trader ea,ﬁ,h tra mg %%oor or
the bank as a whol® R WERBRAF <6 %%SPFV%'{%W HFRE PFaders nmay
trade on thewsyst enrangblit &y natiigeeyof dntegdnteded vatchihesaginerdenckimts
may be 25 held be tvﬂﬂcﬂaﬁgg'angeﬁé}ﬁeﬂgsbranch of matching engines.

With the exception of the highest matching engine in
each branch, the matching engines are preferably broking
nodes which combine the functions of matching deal execution

15 and market distribution.

Preferably the order input devices are trader terminale
which communicate with the broker nodes through bank nodes.
A bank node is an interface within a bank between a broker
node and the trader terminals which comprises one or more
20 trading floors within the bank. The bank node may also hold
credit information as to the limits of credit each trader,
each trading floor or the bank as a whole has with each
counterparty with which the traders may trade on the system.
Alternatively, or additionally, these credit limits may be

25 held by the matching engines.

A system embodying the invention has the advantage that
local matching is promoted so that prices are matched at the
lowest point in the hierarchy possible. In practice, this
means that matching is performed at a location

30 geographically close to the traders, especially when the

traders are in the same city or region. This increases the



A system enbodyi ng the invention has the advantage that |ocal matching is
pronoted so that prices are matched at the |owest point in the hierarchy”

possi bl e. yBopbsRsd i CE, this neans that matching is per a |l ocati,on
30 geograp icaﬁ%y close to the traders, especially V\henfpgﬁ}gﬁ)q/to?}é’%ers are in

the sane city or region. This increases the WO 01/989.59 PCT/1BO /111408 6
efficiency and response tine of the system It is particularly

advant ageous as, in. practice, the majorigy of trading on world markets
such as the foreign exchange (FOREX) narket is between counterparties in
the sanme regi on stfikcientint aypd P¥spexsdaplidmeWhen the Tolgtemiarket Ssare open,
the majority of e Japanese or ot her Far .Eastern traders
as the European %%%q%f?ﬁ&Aﬁgf#caﬁ&n%sr ng s BFack cgée‘él?e 'Fﬁéo%/ts‘{ é’% has t he
further advant ageradhBg® ©Oradersdwnetkets) sushntasr pahet | reiign obhetangegi ons ar e

still possible agronuRf @farkbPals B&GRASESGtEPpd MBI B @h&unal rdRighi NY
engines will eventual é}/}freach the top of the brach at which polnt matches
I h

can be made®wi t PTFEEBEY nfGt PR REECHIRT EhYi TR CoMRTRAEF 8F 2 RP%r anches.
15 The inventi orthal sejoeidivdes tradaraudxaTidetdedr didpaeses et ethdwFatr adi ng

financial: of Ol ok iadiEdah: 110 %y:Byake MAORMES Riet L SLARGNEC?!

network or matching engines arranged as a tree, and a urality of
mat chi ng engi ne®*enfte#ihg price quotations entered into the system from 20
trader termnals with quotations held by the matching engines. Matching is

nput i nto The syst crngnyetah et Bredd Mltarl Bl N Bae tilh o by
successi ve 10 mat CIFUREeEmAgtAes inpothier Yecdrns @ry sl pasisihie as quetteh i s
that are passed up the hierarchy of matching engines will
eventually reach the top of the brach at which point mé.tches
can be made with quotes input to matching engines omn

different branches.

15 The invention also resides in a automated trading
system for trading financial or other instruments. The
system comprises a hierarchical network or matching engines
arranged as a tree, and a plurality of matching engines
matching price quotations entered into the system from

20 trader terminals with quotations held by the matching
engines. Matching is first attempted at the matching engine
to which the gquotation is first input into the system and,
if no match is made, matching is attempted by successive
matching engines up the hierarchy until either a match is

25 made or the gquotation is removed from the system or expires.

Embodiments of the invention will now be described with
reference to the accompanying drawing which shows a
schematic wview of a system architecture embodying the

invention.

30 In essence, the invention resides in a system which has

a hierarchy of matching functionality allowing bids and




25 made or the quotation is renoved fromthe system or expires.

Enbodi nents of the.invention will now be described with reference to the
acconpanyi ng.dt akg Which shows a schematic view of a sy&hfmMuasmhi tecture
enbodyi ng the invention. 30 In essence, the invention resides in a system
which has a hierarchy of matching functionality allow ng bids and WO
01/98959 PCT/[B01/01408 7 offers to be matched locally and, if no | ocal
match is found, for matching to take placg _at the next stage in the

hi erarchy. Thus, matching is ultimately perforned at system arbitrator

|ﬁve| where an arbiddrat @ MY maeBhdd|1xkli1Pi 85,5 ncthoffras asta etk i nto

the systemin a trading_area_ such as rtbh_Aneri Eur ope. or .t he Far

East. In the syst%‘?ﬁnfilofmfl“faﬁé:t{’rré? &8, t%'\%JP‘hLa?%iattr %ﬁ%r%exé:r gta 5t OV tgl'éed whi ch

forma clique (1ll)ierBirehpr birbust naisghifg2is Glitimatél R pe@Forwdhath#yeteme or

nore branches (19),.W ' haysl Lyl tocBPEoP Ak ep fode (20)
%t}%t&'g.jfﬁgo%g%g ﬂ%%ngec iél b %La8bx | feldlS leo a i

and a bank node : 2) 1s the interface between the
trader terniSnal sAEPLFLeRT SRR LRTREPA W SERBIR BITFRELPEATER BT ¥  the
bank nodes in thenddtgungefida,i Ehttgler atite pat\Easand the communi cations
system whi ch forns the anonynous trading is system In practice, the trader
termnals of one or nore trading floors within a bank | ocation wll be
connected to a bank nbddhendysirm Hafk HIgstnehedpr gwnarbatTae@rer ater

terminals a tail opad\ae@Wiiiont ASmRIdeEAqae) diThg 4:0ithetowy,edid, hapits
Wi th counterparties to ich those trader 20 termnals deal. The trader
terninals are oneléxﬁnf)\f?g B3P G1AYEr OPRpOT WK gérsangﬁas ofﬁ@r v %L‘aﬁag nts
are possi bl excand bwartdhi hatirgs stolEasof ornehbrokme nbden@0) eanthiei katky nodée
tailoring of the mpkek,yiWiEaePeRets Wnlthlreh88 vettbePtne trader
terminals (24) (of which three are shown connected to one of
the bank nodes in the figure for illustration only) and the
communications system which foxrms the anonymous trading
15 system. In practice, the trader texrminals of one or more
trading floors within a bank location will be commnected to
a bank node and the bank node may present to the trader
terminals a tailored view of the market according to the
credit limits with counterparties to which those trader
20 terminals can deal. The trader terminals are one example. of
order input devices and other arrangements are possible and
within the scope of the inventionAlternatively, the
tailoring of the market view may be performed at the last of
the broker nodes in each branch before the bank node. In
25 practice, all the trader terminals making up a trading floor

need not be in the same physical location.

It will be seen that the network architecture, with the

exception of the arbitrator clique, is a tree having a
plurality of branches with the trader terminals representing

30 the leaves of the branches. It will be appreciated that the
figure is highly schematic and that, in practice, the
network will comprise a set of arbitrators located at great

distances apart and a very large number of bank nodes on



t he broker nodes in each branch before the bank node. In 25 practice, all
the trader termnals making up a trading floor need not be in the sane
physi cal |Qpaibdse It Wll be seen that the network arcl%?. [fs W th the
exception of the arbitrator clique, is a tree having a urality of
branches with the trader termnals representing 30 the Ieaves of the
branches. It will be appreciated that the figure is highly schematic and
that, in practice, the network will congrise a set of arbitrators |ocated
at great distances apart and a very |large nunber of bank nodes on WO

01/ 98959 PCT/ | BRdchl¥RhchBof €RE hebianehTeé phipei it ¥ofwork Maphs beal

net wor k used may_ be an szdab e wdrg area network. In the exanple given,
guot es are i nput Y 8%%%&3@?’1 % BFFR AEFECHHi ch nmay be work station conputers
operated by s traders. However, quotes may be input into the system by any

sui tabl e means such ag %ﬂeala'ié?r{ﬁ%e%ﬁér@d'q%%téé’séﬂn1n£tl@t fr&@téﬂdegay be
programed to input a quote when the nark reaches a certain |level. Al

these possi bili tTeF@inzYs WghaYs Dt warkeAL L% (COMRPLAYS FBSFRIA%SYi nt o t he
system or 18 quatradenputosexCegucted weyebaliiinbin inhe t3ROpgstehn bhany

i nvention. Int %%?{1%%%%0 ,gélpgst Qnt Qﬁt@ﬁ \?—v{%ﬁnﬁzﬂ&\ﬁ%m gg@ - hei.hagar ket

di stributors of e content I ncorporat ed
herein by refer eifEEer gray rbépP@ﬁEfém‘B‘&d Bico RBPuth G stoth i whienp she orankehe

conmbi ned functi grsicBést e cavthihr akoes, anpdit h;@;eaar Ipatssmﬁhu@yt Qks. in
particular the Dbrok nades erf the fo unctions al though

it is to be unc?é‘rag‘Fg%sd eﬁ%%/ & lré‘furpfﬁlé%gug & é“é‘ggntt HEPYFE™ 98 t he
present inwenti cmote, l’ﬂlpet bldekecresnoa;md harell @itlzin Uhrelepcomquest $hsubmitted

by invention.

In the system according to the present invention the

market distributors of W093/15467, the contents of which are

15 incorporated herein by reference, are replaced by broker
nodes which perform the combined fuunctions of the
arbitrators and the market distributors. In particular the
broker nodes may perform the following functions although it

is to be understood that not all of these are essential to

- 20 the present invention:

1. The broker node handles all order requests submitted by
traders through their trader terminals and associated
bank nodes. Thus, the broker nodes submit orders,
cancel orders and amend orders. Orders are stored by

25 the broker node in the gystem trader book as well as
sent upstream up the branch to the next broker node or
to the arbitrator depending on the structure of the
branch. The upstream direction is defined as the
direction towards the clogest arbitrator and the

30 downstream direction is defined as the direction down

a branch away from the closest arbitrator.




traders through their trader termnals and associated bank nodes. Thus,

t he broker nodes submt orders, cancel orders and anmend orders. Orders are
stored by 2&gdifgdds oker node in the systemtrader book aspaighid&Ges Sent
upstream up the branch to the next broker node or to the arbitrator
depending on the structure of the branch. The upstreamdirection is
defined as the direction towards the closest arbitrator and the 30
downstream direction is defined as the dirgction down a branch away from
the closest arbitrator. WO 01198959 PCT/1B01/01408 9 _ 2. Broker nodes

al so function as @at cheitgken@dde@Saidcdiug: ioar £ie ha el itlgesndindserRlihing
deal s where natches ar erdé‘roung.helsn a%dl 'g{leg&.n%r gléffs nw%%(aa_,se u g&}e% tahgt
status of quotes in t RE Trar et ~and 1 nform otfer nodes in err s branch
about changes in order feuns.-uEn aggipign,obrokerangsies, updayeokiezt spatud afbr anch

19a may receive inforg@ddednishan0inadicth Qndt 2h&SObeAr HHRE {4 ARearbank
node to which it is connected. Thef%oker node gn |1 notify the ot g%r nodes

both upstrear and down®TF4maqopt DERRy &7 o PESNY STTUShatY sFEY uSchange.
3. Broker nodes al so fekdmgrlepr apdeeiictdeakoandin abrandt cloa respesecseizad wil |
either forward the req , N0, ej est 4.
Broker nodes provide tra ergtiv)\?rgtﬁﬂ%_ga%?gtgﬁg%tﬂsl %Pt%hig’sﬁ%fg%s%é%%mt hey
are performing the marRede dicstpiputitoris ropeedtefal The buokerheods okét node
the market distributi ofctity i 6bhd¥ nodedBbE GRS tddAm £nd ABInMsttesn, iiE shoul d
be appreci at gd t hat tpgesree nay al%le p(r)gvi__ih%%dsgastusseggnatee operations perforned
by 20 separ ale conput €rs. o ge-

3. Broker nodes also filter proposed deal and automatch
requests and will either forward the requests to other

nodes or reject the requests.

4. Broker nodes provide traders with market views. In this
15 respect they are performing the market distribution
functionality.

In the broker node the market distribution and matching
functionality is continued. It should be appreciated that
these may be provided as separate operations performed by

20 separate computers.

The arbitrators shown in the figure have the .
functionality of broker nodes, in that they can perform each
of the four tasks outlined above. In this respect, they do
not equate to the arbitrators of W093/15467. The arbitrators

25 have some special privileges. Because of this they are
referred to as arbitrators to distinguish them from the down
branch broker nodes. In the example shown, there are four
arbitrators. This permits one arbitrator controlling each
trading region with a second in the busiest region. The

30 number of arbitrators way vary as may the delineation of

trading regions. The location of the more busy regions will
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A systemusing only a sin arbitrator, node is e scope of
the inventi®n. IHewWpPigceper Jp1 et ti%kearPi¥aEoFn a single arbitrator node
systemthe architecture is wll be a logical tree. 10 As described in

W)93/ 15467, the arbitr r erformthe, functio f tchin I ds and
offers in the syst emht%}sgfﬁdpmr?gt%rf? s‘—’lasnlcri‘gltLJ ealﬁbfgf%oérylgﬁ% efhlgo%e:éf pr ocess.
A bid or offer wibhitbehe goere ofhitbh pwestiens It whil ke kepreciagedis it is

nmade visible towhbeints ageiie QRbfirhiht MdKidykeoh dede ARniceR¥AEPI € of
the latter is ah a trader tries to trade wth a price displayed

wher
on his screen. I“F'ﬁﬁée a‘eg‘l’gli‘?ln t%-done (filled) , the hit order is
cancelled fromthe system (killed)and never becones pernanent.

10 As described in W093/15467, the arbitrators perform the
function of matching bids and offers in the system to find
matches and then initiating the deal process. A bid or offer
can be a quote which persists in the market, that is it is
madé vigible to other traders, on a £ill or kill order. An

1s example of the latter is a hit where a trader tries to trade
with a price displayed on his screen. If the deal is not
done {f£illed), the hit order is cancelled from the system

(killed)and never becomes permanent.

In the W093/15467 system, the trading book held by the

20 arbitrators is distributed to the bank nodes by wnmarket
distributors. The market distributors may, if appropriate,
simply pass on the trading book to the bank node for
distribution to the trader terminals. However, it is more
likely that the market distributor will tailor the view of

25 the market to be sent to each bank node. For example, it ma.y
suppress any prices from counterparties with which that bank

has no credit and it may only send the top price or top few
prices in the market. In this xrespect it should be
remembered that as the system is anonymous, a trader has no

30 idea from whom a given price originates.
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10 t he broking notfes i n 'ven and e"viewed” as one
geogr aphi cal ar earesnonﬁsble? l@@FymEt’qﬂ!af‘nﬁﬁé’#Scfmﬂtés IW.‘J’&FLH hee apprfeieled t h

ot her quotes ffOﬂtﬁé}.e S.anﬁracgﬂ%r aﬁéfﬁyC%Ecaaﬁega fasoré maq; @Leaheuf&hba that area
that are active

me br o ma esent
for exanple, 1"bank‘é &f’rﬁlé’rrll% no rlga% 9tlﬁ3n r??gﬁ" SE%P no eyyubetvﬁg ‘5
represents banks as ammtdrmgrénhnpelararem t % saylilmuomhaﬂ'hleossymhﬁw I I

fi rftb: 00115 for a [ooRl paBt GhechHddl with abi@kber qhdyl t Bgofarde Mapket
suitabte tor geographical area as it is dealers in that area that are

active at the same time. The £first broker mnode may
15 represent, for example, banks in Paris, whereas the next
broker node up the line represents banks in another European
city, say London. The system will first look for a local
match, that is an offer from the Paris market suitable for
matching. If such a wmatch exists the deal will be executed
20 subject to the usual credit checking and deal confirmation
checks. In that case, the deal will have been performed at
the lowest possible level in the hierarchy with the minimum

possible delay.

If there is no match at the local level, the quote will

25 be passed to the next broker node which will look for a
match with other orders in its book. Those orders will
include orders from bank nodes connected to that broker.
Although that broker will have unfilled quotes Efrom the
downstream broker, there will be no possibility of a match

30 with these quotes as, by definition, if a match was possible
it would have been made at the downstream broker. Eventually

if no match is found with orders submitted to any of the
broker nodes in the branch the arbitrator at the top of the
branch will attempt to match the order. That arbitrator will
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12 have in its tradi ng book, bids and o0ffers submtted from er nodes
in the othef br ifPREStEHd is the first time that an offer is open to
matching with orders fromtraders outside the region covered by the branch

which the trader is onpec u ' AN p Ci that the
systemis hierarchi ggﬁgf nqghtzﬁqg% h-eggl Z%g%c%éggi.ﬁ%‘aﬁo%% ns%{gg “Faﬁgh, t he
~owni ng broker, fhiesprghicedpin thatphbe nloveghoprcking pede dnt ehb¥ancheound t he

quote is passed uhe bheiky areket 0 rlOssustensty ey mitgher dabekerrengdes in the

branch until it i itrator i.f n tch has

eventual Ly .matched by the ar
been nmade at aﬁ"f%SP t'ffe ‘go&}\’hqsttrhga E%ké? PRFE8Y BRotEend%sR ggf’ray al so
pass in si dewayssudicessivedwshigh@rhbrokeydesiesl so tleedranckk motilhbdutisquotes to
note the eventually matched by the arbitrator if no match has been

made at any of the downstream broker nodes.

Quote messages wmay alsgo pass in sideways directions.

Other nodes also need to know about quotes to note the

15 . proper location in the price-time queue, to process hits
that could be matched with the quote and to distribute
prices to xreaders. Thus quotes are passed through all
branches of the network via the arbitrators. However, it

must be remembered that by the time a given broker node

20 receives a quote message, that quote may already have been

matched by a downstream broker node.

In the example referred to above, two broker nodes in
the hierarchy (Paris and London) both had interfaces for
traders. That ig, orders and hits may be entered at each

25 node. After entry, those quotes will transverse the tree,
but for matching purposes only in the upstream direction.
This does not mean that downstream broker nodes are unaware
of these quotes. They require knowledge of them to keep the
proper location in the price-time queue and ensure that
30 correct market views can be distributed to traders attached

to those downstream nodes.
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W93/ 15467 and v!H]Jl ﬁ@‘t h?edmiﬂ?@eﬁil¢bﬁ¥her. Wen a quote is submtted to
the system by a trader it is first processed by that trader's bank node

and then 10 submtteq to the oc.al r bec I ng broker.
That broker then broadcast® ¥Re® dﬁo? “{1(1):% %%\Nﬁ%?gysn%t?vﬁr?%rf\ﬁng %s
achi eved by the olnifigsr eeresseddibyg thhb tyadtw st dank| node i axd neligghbour s,
i ncluding anparbidfigtiefed frto the local broker which becomes the owning

broker. That broker then broadcasts the quote to the whole

network. This is achieved by the owning broker sending the
qucte to all of its neighbours, iﬁcluding an arbitrator if
that i1s a neighbour and then each of the brokers and

15 arbitrators other than the owning broker send the quote to
all its neighbours except that from which the quote was
received. The arbitrator closest to the owning broker, that
is the arbitrator at the top of the branch, is the owning
arbitrator for the quote.

20 Hits are pfocessed by brokers according to the
following procedures:

When a hit request is received by a broker it attempts
to match the hit based on the complete book known to the
broker. If no matches are found the hit is rejected and a

25 rejection message is sent to the trader. If, on the other
hand, there is a match or a partial match, that is the price
is correct but the gquantity is not equal to the hit request
with a quote owned by this or a downstream broker, a deal is
initiated. A proposed deal message in generated and sent

30 through the network to the owning broker. The proposed deal
message also causes a market update message to be generated

and sent all sideways directions, including upstream, to
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a match or a parid aEhémEﬁJShﬂtS ndt0S $hdlRedbUl Vidyh grdpepte @eaed hy an
upstream broker, but not by an arbi tor, the renmai ning anobunt of the
5 ke

hit, that is thef%m?d (8t P EPETRE™ -proposed deal, is forwarded to

the_ upstream broker. Where the match or partial match is W|th an
arbitrator, —the hit w8 DLACeRSEH dplAGTERRER ﬂ.eéﬁn Qﬁdafbatyx)e%éf 15467.

10 The rout| nes descri bed above define the manner in which hits are
processed i n al IthecBiarisoRresesepd ighEhe “laﬁée’alf?ﬁ?%nbed in W093/15467 .

10 The routines described above define the manner in which
hits are processed in all scenarios except where the quote
is submitted to a broker other than an arbitrator and there
is a partial match with a downstream quote and no matches
with upstream quotes. There are three ways of dealing with

15, this situation. PFirst, the remaining, unfilled, quote
amounts could be rejected. Second, the unfilled amount could
be forwarded to the closest upstream arbitrator who will
keep it open for a given period of time to attempt further
matching. Third, the unfilled amount is forwarded to the

20 broker node which received the hit, that is the node to
which the trader terminal which submitted the hit is
connected. That broker can then maintain the hit for a given

time to attempt further matching.

The procedures described above cover the case where

25 quotes input into the system and made visible to traders are
hit by other traders. This is a process in which visible
quotes are matching with invisible quotes as hits are never
displayed to the market. The system also provides for
matching of visible quotes, that is, bids and offers input

30 into the system by different traders at the same price. This

process is referred to as automatch.
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Automat ch nmay be inpl ement §ehtehh ¥A€hOIuidipee MAYEhiadg chghihai\sis lknafut omat ch
may be initiated only by owners of at .]{Le%% one of t4e gﬁot es ahd system
|

rubs prevent 5 the sane d&X" &A% Vit TRy YorREEo At PPt i38s
si mul t aneousl y. The dangerséam as Bty seesiwwmd hhenMatichalslermuobe ng engines i s
that each engine will attenpt to make the match as soon as it received

t he mat chabl e quot e.
: 10 Automatching may only be performed by an

arbitrator. If the gquotes which may be
automatched are owned by different arbitrators
the system rules prevents simultaneous deal
initiation in a manner similar to the example

15 . above..

Although both these examples work, neither makes
use of the hierarchical nature of the system architecture
and both are inefficient.

3.- The presently preferred approach is that each

20 broker node attempts to perform an automatch with
quotes owned by it or its downstream nodes. If a

match is made a proposed deal message is sent to

both parties for confirmation. This approach

ensures that only one node can initiate each

25 possible deal and also ensures that deals between

local parties are initiated swiftly.

The examples described are based on a clique of
arbitrators with depending branches of broker nodes. It
should be understood that the esgence of the invention lies

30 in the hierarchical nature of the matching function. Thus,

it follows that some or all of the broker nodes in the



10 2. Automatching may only be performed by an arbitrator. If the quotes
whi ch may be automatched are owned by different arbitrators the system
rul es pre kqrul t aneous deal initiation in a manne kb to the
exanpl e \{QBQE%S\?%“AIthough bot h these exanpl es work, ngicmﬁeﬂrdo?rlg?(es use of
the hierarchical nature of the systemarchitecture and both are
inefficient. 3. The presently preferred approach is that each 20 broker
node attenpts to performan automatch wth _ quotes owned by it or its
downstream nodes. if a match is made a proposed deal nessage is sent to
both parties forp@ehés Mebhdd. bdhirgptpaoash s&aEas dubaé a@atyhizge node
can initiate each 25 ?OSSidblm%r e‘_tal raind ;Se.fnsures plat tg%_al vsm]p t ween

| ocal parties ar@GRPYi 86q &AW T I?/. “hé exarrfi’l es°described are based on a
clique of arbitadioratasist haddpematikely biimtrhoetart brekedeswydeed |im  shoul d
be understood thgosynesssenes 8L t Bfed NHBRLAP b I RMe38ri R1LE hee Rin@r ar chi cal
nature of the matching function. Thus, it follows that sonme or all of the
br oker nodeg i n RIFSRFWLEe8059 PCT/ BO1 /01408 16 branches coul d be

repl aced by separate quote matching engines and nmarket price distributors.
In other words, arbigtr AL St d@%qir in
W93/ 15467 coul d be l}é‘eezézlo%éfga %?&éss%tﬁég%ér.tl%ﬁqﬂtggg?ﬁe *5 r.ébgfaglgodes. The
archi tecture destitperents ox)j capredityr afadisngeaniyculasiyr ufiEifedortcommodi ty
and is particul agdagifigi #8nkoal t iratiragerdtsnaRedalcriefst r iimtenadiere credit
I's extended to counterparties bilaterally. Suitable tradable instruments
10 include Foreign Exchange Spot (FOREX) FRA's, Foreign

Exchange Forwards, Futures etc.

The examples described are intended only to exemplify

-...the best mode of putting the invention intb practice and are

not limiting. Many other implementations of the concept

15 - disclosed herein. are possible and will occur to those
ii»gkilled in the art. The scope of the invention is defined

vrgolely by the following claims.
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conpri si ng:
a plurality of order input devices connected to
comuni cati ons network each for generati nggtel ectronic price quotation

messages i ncl udi nty bi &** ZRAPEROWSE FERAIRE €

trading i nstrunments,

5 el ectroni c nessages;
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CLAIMS 1. An anonynous trading systemfor
a comfikdIM@ti on network for transmitting

t he

deal er 10 of price infampatsing:received fromothers of said plurality of

order input devices over the n@&n‘ﬁﬁﬁk&aﬁﬂgﬂl urn%rl%jgg%]¥ of fgptcgg%}gﬁmq@ggﬁz

connected to the network for matc
system and f&r execut iHEHERS WABTGSPri ces are
di stribution nmeans associ ateegiwtdiitat of lc2ast mtoaeﬂugsrraa&mcmgdeagi nes

I'ds a fers inpu nto

I ng

i 5 matched; and a mar ket

for distributing pri nmessages; 1 t he order .i nput  deyices, the parket
di stribution neans be&ﬁige recgpons]‘lc\i?‘gi?rt? tﬁlggﬁ?]f]?:e eftthu‘\é?’ét | FHFREE G es and
t he mat chi ng engi nes; sillectepmic price quotation messages including bid

10

15

20

25

30 2.

and/or offer prices and for communication to a dealer
of price information received from others of said
plurality of order input devices over the netwo:.;k;

a plurality of matching engines connected to the
network for matching bids and offers input into the
system and for executing deals where prices are
matched; and

a market distribution means associated with at
least one of the matching engines for distributing
price messages to the order input devices, the market
distribution means being responsive to the price
guotation messages and the matching engineg; wherein
each order input device is arranged to input price
quotation messages to a given one of the plurality of
matching engines and the plurality of matching engines
is arranged in a hierarchical structure whereby price
quotation messages are matched at the matching engine
to which they are input and matched at the next
matching engine in the hierarchy only if no match at
the previous matching engine in the hierarchy can be

made.

An anonymous trading system according to claim 1,

comprising a plurality of branches of matching engines,

each branch having a hierarchical set of matching’

engines.



each order input device is arranged to _input price quotation nessages to a
given one of the plurality of nmatchin | and the plurality of .

mat chi ng eR@iopesese | S arranged ii““‘w“mgm‘fgﬂ!‘structu&gT)@Qﬁfomy price 25
quot ati on nessages are nmatched at® «€ngine to which they are

I nput and matched at the next matching engine in the hierarchy only if no
match at the previous matching engine in the hierarchy can be nmde. 30 2.

An anonynous trading system according to,glaim1, conprising a plurality
of branches of matching engines, each branch having a hierarchical set of

mat ching' engines. WO 01/98959 11 L1LL FLELEL VLR VL 1 LTI
PCT/ 1 BO1/ 01408 LMS - 18 3. An.anonynpus t I ng systemaccqrding to
claim1l1 or 2, er ei’f ?ﬁ%nyﬂ‘fgﬁctﬁggnfﬁ sﬁ% E%Fﬁﬁ&gérj%a %ceos%;?lem i Ait %r’connect ed

t hrough a common nat ofiengimngihee. brangdresanefy noaschimgdi reggtnest emrgccor di ng

toclaiml or 2, 5 WigeidhrdeBEed tRAGRAS a0komRnCRAh18MA}RReAr € connect ed
through a clique of interconnected nmatching engi nes. 5. An anonynous

tradi ng systemaccording to claim1l, wherein the clique of matching
engi nes conpri ses. onexn andmymong teadglme spstdrhactomtiagcin chhin @powf2,each

branch. 10 §. An anonypug, thadidcRySbe MALEYA AL Claictigac gaher ei n at

| east one o he matching engines 1 n_each branch Conprises a broking node,
sai d broking node f UdERegh ianelimengt sataraendestedinstrhing eB#Mffans f or
distributing price nessages to the quote input devices 1s and being

responsive to the prige guglation 888985 AN dDEall U N8R0T
wherein the clique of matching engines comprises one

matching engine at the hierarchical top of each branch.

10 6. An anonymous trading system according to claim 2,
wherein at least one of the matching engines in each
branch comprises a broking node, said broking node
further including said market distribution means for
distributing price messages to the quote input devices

15 and being responsive to the price gquotation messages

and the matching engine.

7. An anonymous trading system according to claim 6,
wherein each matching engine of each branch, comprises

a broker node.

20 8. An automated trading system for trading an instrument,
comprising .a hierarchical network of matching engines
arranged as a tree, each matching engine matching price
quotations entered into the system with quotations held
by the wmatching engine, wherein matching is attempted

25 at the matching engine to which a quotation is first
input into the system and, if no match is made,
matching is attempted by successive matching engines up
the hierarchy until either a match is made or the

quotation expires.
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11. An anonymous trading system according to any of claims
1 to 7, wherein the order input devices comprise trader

terminals connected to the communications network.



