WO 01/98961 PCTABO1/01460 - 1 ANONYMOUS TRADI NG SYSTEM FI ELD OF THE
| NVENTION This invention relates to electronic brokerage or trading

syst ens an&vé\ﬁl/ ﬂti cular to systens in which counterpar tecggsoimidsh ade
anonynousl VA7 fixed credit linmits. 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, 850, EP-A-0, 406, 026 and EP- A-0, 411, 748 al |
assigned to Reuters Ltd disclose aspects of an automated nmatching system
in which a host conputer maintai fsoxameed imrabinagatvgbmse of bids and offers
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 er pERUD 0B THE ONWENRIONit 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 cre@iis |inypreiom relatrsy 40| §leAUHRMEEr PETKSF2EF e ttxla(fih’"?‘-?s are
set for each bankysienfagln Lnadiragedlaroto apstdreeihoniicharputerpesiabl i shes
a gross counter party credit Iimt, for eac Lbl.e.pair

counterparti€s. The® 8%%“16‘5’%?- r""lpt)"cg“rL yﬁé?goﬁq%aﬁ%%%lgg'tﬁgghnﬁyﬁfﬁ%% anount
of remaini ng cr edingy lsetde dinappial2fnstounenispareh s, foxeipn REChangsfnf nal

w || display a subsgiar@f rdle agt-baslinRg. book, typically the best few bids and
offers. These w Il be updat eg periodically to ensure that the trader sees

the true state of the market. WO O1/98961 PCT/ 1BOl/ 01460 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 aspecte 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

is 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 computer establishes
a gross counter party credit limit f£ox 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 emsure 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 pawoysssgim tting that bid or offer to trade. Cz’%‘ﬁﬁ""‘lﬁ" a trader
can attenpt to 5 trade when there is no available credit he 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 i n which tradifh@reppswr wihht thes syabew auklindde aboet .is That prtebl em

arises as the MOSiadeolBdknoMMaCBAE ISt rofl A aBbeipBIbE (HELRL: dedoal has

been proposed ag\% a E tential patch identifie probl'emwas sol ved
in W93/ 15467 noVraSSriifeant GregHs WhEh thRFaRBEeR passy Isubnitting ekt ents of
whi ch are incorlpol atestfeerei bride r eAehenesult] NS teade0kadi fitleayt g the

actual trading boQke Qﬂerp(tjﬂéf'é l(gf %Vatggag’f%rgél der sath?d:s%%?rent mar ket

view is shown to each tra ers
counterparties vﬁﬂ%m%rﬁhﬁhé’yac}ﬁi’vé‘aslmdﬂoP'ﬁ@ﬂ Oér the euadetpanty screened

out. Thus, the luntiltsag@Beosd )‘be&ﬁeéor@lléﬁétﬁ awcit&b Wﬂrh@ﬁ' e EeeWs ig can
deal . The archi tg_,ct Lfl’%_fof very _ different from

ha'gs e sy em_of h ég Z
the of the Reuters System and 2s8f Bﬂ yhe rd'Et?‘?bi‘J%’é‘?}YnéPwBFk with a
nunber of ar bi trmPSeMIrcmmté@rﬁnrnmcuhpﬁgcreMtuaIThd:seii; extienielly are

stored at hpcal fz%ekaa%%oirOaw/@kﬁ&bzeafﬁareicﬂabﬁyk;u% Lrégé@gméﬁhg‘b”a' S are

connected ensurin kt hat S?{]‘J‘SI'[IVG credit data does not | eave the k's
physical site. St t Yt FAdFIRILB8 oRPROS tuRtie8 0cdy qawd 1¥r Bt thosters to the
mar ket di stri butfe. fiwdlemr leetisesi sisridhet Otodtor a@mpmteR! kailyVi @wcspeci fic to

a given trading ohl 905 AN 380dg el d, 1 9 Iig'fl rl%sevlggetn bpar%oggge'anéa‘ gi fferent

potential match identified.

15 This problem was soived in WO§3/ 15467 now assigned to
EBS Dealing Resources Inc., the contents of which are
incorporated herein by reference, 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

20 and offers from counterparties which whom they have
insufficient or no credit are screened out. Thus, the

trader only sees prices with which he knows he can deal.

The architecture of the system of W093/15467 is very

different from the of the Reuters system and is based on a

25 distributed network with a number of arbitrators which
perform matching. Actual credit limits are stored at local

bank nodes to which each of a bank’s trading terminals are
connected ensuring that sensgitive credit data does not leave

the bank’s physical site. The actual trading book is sen.t

30 by the arbitrators to the market distributor. The market
distributor forms a market view specific to a given trading
floor and sends it to the relevant bank node. A different

market view wmay be formed for each trading floor depending

[+




mar ket view may be forned for each trading floor depending WO 01198961

PCTI | B01101460 .3 'on credit criteria. Thus, the market view which is
distribut egyd @pgaeh of the bank nodes is the conpl ete napépisotwisgv With
credit screening taking place, the market distributor to filter out any
prices with which the bank, or s a given trading floor within the bank, has
insufficient 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 10 counterparties. Wien a natch
is made, the pricas beeditg caitezrddy mes, scileenearicrr eiewi thithe isank node

Wil make 2 secondesrsiih checle (3 00 LS Gladl B Xk RseRis her

any previously ex been” exhauste e above
descri bed syst ensvigdyeviidencreid &@Wéé@ssﬁﬁlﬂln? fdacy, nuﬁhﬁerm@fk%‘ﬁears

Powever bo]E h rSIUfcflﬁEr:lr.]ﬁtft@@tEB saﬂw&lnbag%&ymR Rekabadt Whidh Eﬂ@ vaargroaphi Cfll

ocation of the matchin ine. Int Reuyters systemthere. is, a single
mat chi ng  enJi ne. grfvﬁflagf?%g‘gt HitSoF s ¥t Leizg"ei i’aﬂ%hgﬁﬁl%l hnrf’d&ff\%v?ntzo Yor Kk,
USA. Messages semrefitomtrader termnals will take a 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 pfacrddisionymshe grarkpe diskyibufeze 3lap bave dimteds 25
bet ween traders |dfreaiedikiorhdei@gMBatdiniedta iedit hétrisd which may

di sadvant ageous f%r e aglers s%e ‘1&5\]{}%? cg,le to Iglggg m{ hrfgggh?la,e@tchl ng

engi ne and deal s ExecutTon s m-on he “wor as the
systemis i Aevit ssuptergarggesn. VEGnTﬁemEB@ sysstr@@ﬁ i Eherericegehapingvi des

three already been screened 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
15 successfuily for a number of years. However, both suffer
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

20 York, USA. Messages sent from trader terminals will take a
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. 1In practice, most of the trading at a given time is

25 between traders located on the same continent but it is
still disadvantageous for traders, eg. in Japan all to trade
through a wmatching engine and deals execution system on the

other side of the world as the system is inevitably

sluggish.

30 The EBS @system, in practice, provides three

arbitrators, one each in New York, London and Tokyo, all



arbitrators, one each in New York, London and Tokyo, all WO 01/98961 .
PCT/ 1BO1/ 01460 4 three arbitrators are active of the sane tine and a price
is owned Ry dilgsprbitrator to whomthe price is input ipprmsan&et ed. Thus,
where a price is Input by a trader in London and hit by a trader in Tokyo,
the match will be s perforned initially in Tokyo and then sent on the
London. if, in the neantine, the sane price has been hit in London, the
second hit will win as it wll be receiyed_by the owning arbitrator first.
SUMVARY COF TIIE I NVENTION. 10 The invention ains to overcone sone or all of
the problens setnad aahidrerarsake qutave AE ehd sagde ndms yidempaticehis can

respond faster to traders.around e I I N.LLs adest 4 farm; d he
i nvention provi d%‘%negn%yaﬁcglﬁyﬂ%l%gt%%aof% g'ilhso 'ert#. a IQ_F#? a %unﬁ%éeq{ oJi‘
i nterconnected ¢omechedr dfiss ohewpi ehpoite iendapst aBY | fe tHRASF given tine.

The arbitrators ase-ar 398t | By 3aCLifite aRd T8kfo, itHeem@BBREeRiE belhe
arbitrators performthe_ matching of bjds and, o ferstandE%gagoeégcuti on.
The passi ve Sar bi PeEfiosmed ipdfcis SPXYR sat‘\g] BBTD AEREo8R EMSo dPRERIt's of the

i nvention conbinetf He exyasbagies, othe zaverdolakiwedbeys hdm budhnden t he _
Reuters System dgseribed, »abauaaipuih Gt ahls BBLGhAGRY deabugiepution s

performed at a centra ocation wth the advantages of a distributed
system such as t #ebitgatay Hight nenti oned above in which 25 matching nmay be
performed at one of a nunber of |ocations. The systemnay be controlled so

that the active Wa%prmi ahgd in the trading region generating
nost trading in i Ons. 'S ensures that systemresponse tine is

m ni m sed. WD 01/98961 PCT/i BO1/ 01400
10 The invention aims to overcome some or all of the

problems set out above and to provide a trading system which

can respond faster to traders around the world.

In its broadest form, the invention provides an
anonymous trading system having a number of interconnected

15 arbitrators of which only one is active at a given time.

The arbitrators are arranged in a clique and are
interconnected. The arbitrators perform the matching of
bids and offers and deal execution. The passive arbitrators

act as market distributors.

20 Embodiments of the invention combine the advantages of
a centralised system such as the Reuters System described
above in which all matching and deal execution is performed
at a central location with the advantages of a distributed
system such as the EBS system mentioned above in which

25 matching may be performed at one of a number of locations.
The system may be controlled so that the active arbitrator
is located in the trading region generating most trading
instructions. This ensures that system responsge time is

minimised.



- 5 Preferably, the arbitrators include a sw tching means whi ch anal yses
i ncomng trading.instructions and switches the |ocation of the arbitrator

when the vomeﬁ,ggg qtrading instructions received at one priddgoRassi ve
arbitrators exceeds that at the active arbitrator. The vol ume may be

measured over a predetermned tinme period. In accordance with the invention
there is provided an anonynous trading systemfor trading financial
instruments between counterparties, conprigsing a plurality of trader i0
nodes for exchanging trading instructions to and from traders and for
passing a view of the bf@ﬁﬂﬁ&glppaihet erbitvraders inalede aplsuwdhimy wfans

I nt erconnect ed mat hl n I nes,_for all tr ru I nput
nto the system  ARACF CPEIdERE: BTG dn thas g Er At o EVE

i nformation rel at mhg Locabigdest otk tagbitrator aviery tisgokolune p&si-',é@ﬂmgom t he

mat chi ng engi nes 10 thedibadi REcSRARS ataite W@ertﬁbnpagsﬁrég'é&%@tiéﬂ@som y
one of said matching engines is active to ormidentification and

execution of Brad&¥ceedy |thak a3t nhs ASEHR G gﬁ'érar"ﬁ’ﬁut FHE 0”2 41ES sYA% &M bei ng
passed 20 to andmebertkdpoar by prheetarinined rrame hvergodngi ne. The i nvention
further provides an anonynous trading systemfor trading instrunents

bet ween traders, conprising; a conmunications network for transmtting
electronic messages; 38 2cqsirdracs oy tBfther Amesntiennthnries i anreéted| 30 the

conmuni cati ons net&@hﬁ&@chréﬂnggaggmt if0g e REhEOriManeh b einst@haitison
messages i ncl udi n?ﬁeg and/ or of f%r, prices and for gonagu icajgi gn Q a
trader of price i MCOFRER i WEEERINEE51 r SATPTSEHRY Bf PEHI lg}’uf’ I ﬁ#egf

trader term nals owdest lfer 3chatyiook ;tmdphar dhptyuarfionmt ¢thi regdeniyiomes

Contnect ed to the WRELRS Kaddr edBlENAAgPLAS 18R 08T £RES tiARIMty IBER (e
sys em traders; and a plurality of interconnected matching engines

for holding all trading instructions input into the system
and for identifying and executing trades, wherein
15 information relating to trades and to the trading book is
pasged from the matching engines to the trading nodes, and
wherein at a given time only one of said matching engines is
active to perform identification and execution of trades,
all trading instructions input into the system being passed

20 to and acted upon by the active matching engine.

The invention Ffurther provides an anonymous trading
gystem for trading ingtruments between traders, comprising;

a communicationg network for transmitting electronic
messages;

25 a plurality of trader terminals connected to the
communications network each for generating electronic price
quotation messages including bid and/or offer prices and for
communication to a trader of price information received from
other of said plurality of trader terminals over the

30 network;

a plurality of matching engines comnected to the
network for matching bids and offers input into the system

and for executing deals where prices are matched, each



and for executing deals where prices are matched, each WO 01198961
PCT/ B01/ 01460 - 6 matching engi ne having an associ ated narket

di stribut iyphed8ans for distributing price nessages to } é:;ﬁ?;, ﬁ,r
term nal s, the mar ket di stribution nmeans being responsive the price

guot ati on nessages and the matching engine; 5 wherein each of the plurality
of matching engines is connected to each of the other of the plurality of
matching engines and, at any given tine, only one of said matching

engines is active perform ng price rratchl ng and deal execution, the

remai ni ng mat chirdgcRig neyihei HQVﬁ@S%hVQSQG@ha%th herkey kakrdisdabhut i on
nmeans of said remai nir@paﬁgitve tchln I nes_di Stl’l g r]% r|c
nmessages fromt fe3d2t V& ?cFHPHgP g?’ﬁ et oUPHEIFade? | 3F§* BRI EF
DESCRI PTI ON OF TFeEnDRAW, NEieAmprieftedisiedibubicod mesms béinghredpoueins 60 will now
be 15 descr i bedelys ) ol 1 3HM a0 andthehBak LLERAER, [0 the

acconpanyi ng draw ngs._ i n whi %ure I s,a network di agram of a system
enbodyi ng the i nveni"’F%'?PlnFFgﬁli‘ e°f2 pe plurphity ofymabrhing Snﬂ-‘ln&ﬁrésl in

which the 20 ardanhéza:‘tear soaeraahrepltaeedl:hlay &f ek NHuradesy oBEr&(ERJhE’IgO\I OF A

PREFERRED ENBCDI si cal ar t which is
conprised as a ¢l que o ér%| tr tgﬁé (ijaﬁ &{% %1 ts% he'g'—i‘t‘::i:r‘flljﬁS%| trator
havi ng a mar ket eagtnes bie oractiss Perfestied IEice matahwaanembr dggt e bank

nodes (20) conn%&é&ﬂhlfoa tmx reﬂﬂﬂiag rﬁat%hmgbtéhgines!:%hk@@ag@w@eand
distri butors na conne d. 12& bet ween th di,stri butor and the

bank node'3s s)rl‘rBﬁ/n FﬁkeB:ra PRuIEAB B ts?‘oc*( TWELRH (RFEEYE ¢l que,
t he network graphteching engigmeandisthdbuidng pride messeadD fabwdghe dosaves; t hat

is they are onl y,cOMRCLAGI AL 8NP tPSder terminals.
BRIEF DESCRIPTION OF THE DRAWING

A preferred embodiment of the invention will now be
15 described, by way of example only, and with reference to the

accompanying drawings in which:

Figure 1 is a network diagram of a system embodying the
invention;
Figure 2 is a similar diagram to figure 1 in which the

20 arbitrators are replaced by broking nodes.
DESCRIPTION OF A PREFERRED EMBODIMENT

Figure 1 illustrates a physical architecture -which is
comprised as a clique of arbitrators 10, 12, 14, 16 with
each arbitrator having a market distributor (18) connected
25 to it and one or more bank nodes (20) commected to that
market distributor. Further market distributors may be
connected in between the market distributor and the bank
node as shown in branch 22. Thus, except for the arbitrator
clique, the network graph is a tree and the bank nodes are

30 always leaves; that is they are only connected to one other




WO 01/98961 PCT/IBOL/ 01460 7 .. network node. The nunber of market
distributors on a path fromthe bank node to the nearest potenti al
arbitrator weo1dgeki mted thus it may be 0, not shown, 1, o L
branches 24, 26 and 28 or nore as shown in branch 22. In 5 branch 30 the
pat h between bank node 20 and arbitrator 14 has a single bank node 20b and
the arbitrator has two nmarket distributors. Al though the enbodi nent
illustrated shows a clique of 10 four arbjtrators it should be understood
that the clique could have any nunber greater than one. Attached to each
of the bank odes nerwomk mumiee OThEMmumbapws devideRisveibwrsra éd adgatd er m nal

21, two of which ' he figures. It is . to be. erstood that
any form 15 of or%eor%l i?ﬁ%u [ sqf})i(sestl: Ii'giearrll G Ea‘é%“%l&@/ ?gﬁ r(#a’érlss or
ot her tradi ng or d&¥dmingdit thgthukll | yayhybet riadared gthompeoldi rg showprin def i ned

condi tions set byodanates S246Uck asa edwy fétd asO0LR& LiRAbrhSed BRUL 1n
automati cal | y on certain condition, Alternatively

e th rket reaches a
the order input éér\ﬂngg 5@01: eo@f“ggb]%eetfwﬁfe?ybﬁ’dﬁé‘ Fetd 2Pde 2EPHIREST ot
performthe sane Hamatsioglasbank hdde 2pbiapd the 2BRS sy o ind\\DRSB mh b4y
referred to earligeriB@odsS they are responsible for price matching and
deal execution. As an alternative, broking nodes could be used. A braking
25 node conbines the functionality of price watching, deal execution and
mar ket distribution. BEiehossh @hededioakRént@UBustra At &RERda AL 16,81 6 t he

functionality of u . ker, ., and i re flexible that the_arrangenent
of arbitrat ol¥s an ugnagr@lg%altf){a |°§tsr|lf)u%l%)°ru§%i %gt H%&eﬁc &98%: MR35t CHS al so
| ess 30 hi erarchitsfd HWyeienyipunbsy ereeiebrigiear omade has an equal status
in the network which increases flexibility. Broker nodes are al so easier

to maintain part ! y be%%!ég.&léc{]% gg.'gh bc?f the bank odes is one more order

input devices such as a trader terminal 21, two of which are

shown in the figures. It is to be understood that any form
is of orxder imput is possible and includes buy/sell orders or

other trading orders input manually by traders or according

to pre defined conditions set by traders such as a buy/sell

order that is input automatically once the market reaches a

certain condition. Alternmatively the order input device
20 could be fully automated.

The arbitrators perform the same function as in the
prior art EBS system W093/15467 referréd to earlier, that is
they are responsible for price matching and deal execution.
As an altermnative, broking nodes could be used. A broking

25 node combines the functionality of price watching, deal
execution and market distribution. The use of a broker node
is intended to mimic the functiomality of a human broker,
and is more flexible that the arrangement of arbitrators and
market distributors in the present system. It is also less

30 hierarchical. By definition each broker node ha:s an equal
status in the network which increases flexibility. Broker
nodes are also easier to maintain partly because they may be

implemented using a singly physical computer.



i npl emented using a singly physical conputer. WO 01/98961 PCTI|BOL/ 01460 8
At any given tine there is only one arbitrator of the «clique that is
active. T ly one arbitrator perforns the functi chi ng bi ds
and offer leal’??) S’Wnto the system and executing deals. 'Fﬁgﬂgié{“%g
arbitrator shown in 5 the figure is arbitrator 10. Wiile this arbitrator is
active, the remaining three passive arbitrators performas nmarket
distributors, passing price information_ijput to the arbitrators down the
branches to the bank nodes fromwhere it is distributed to trader
termnals on a trademtf beprgik@nvhinehtRéRe eoNEIGE efle taxpibadtdRask thede. An
exanpl e of the tr.ader rmnals 32 IS, shown.at branc. n d to bank
node 20b. It wilf+igEe ‘ﬁﬁeé? ﬁcgav?'ha#hzisf l%r&Vn%nengrelts{rgrgoeg%u{s]e%“%nstead of
arbitrators, thethearfrectiiostef buttghing fhidst isodalbEfsrs dmppt alpka tthef t he

functionality of %lsﬂgm' SnP eREER ol %&&lsm“ﬁx\éeémtwfe éflﬁttré@éprsﬁoﬁﬁ ggused W th
the functionalit escri bed I n 93/ 15467, additional market di,stribution

functional i By i stheediiguen. isherhimasrr &f st r MBidor Bhide SPEHRF N W093/ 15467
provi de suitabl exctfiva¢t 1 &einbinindOrMireee pasgpive af:bi&mtsystpem‘fm g br oki ng

nodes 22, 24, 26drk§ %Ssttsftq édl%ér’%% 3‘“’%& aéi 1t§r}_q,e2 ut

shoul d be unders‘{' |ona Istri uto 18 may be
omtted as mar kearbdts@wmtdpm thenbranshgpi by thenbae nﬁﬁ%ﬁ/lfd"éﬂ whax& y from

the matching engimnes &Aool rﬁraaéle t{érﬁuﬁﬂs eich afrai@e srdairt rators
in the cli ue are |linked to a the t.h Th e ssive
arbi trat ors1 are W&Fku%ﬁ %gLeq ﬁga ‘%’u Rf' ?%ggt%e%%
arbitrators 12 atwhde6, tdninants B2 amd:hpmmbmnclaaé meet,%ﬁtoﬁ'@a%foon as a

different arbitralfr BECOMES:30 KCkpYRecialed Nkl DKL rakendIsRles i exanpl e,

when arbitrator
used instead of arbitrators, the market distributors

functionality forms a part of the functionality of the
15 broking node. However, if arbitrators are used with the
functionality described in WO093/15467, additional market
distribution functiomality is required. The market
distributors described in WO093/15467 provide suitable

functionality.

20 An example of the system using broking nodes 22, 24,
26, 28 is shown in figure 2. In both figures 1 and 2 ut
should be understood that the additional wmarket distributors
18 may be omitted as market distribution functionality can

be provided solely from the matching engines.

25 As shown in the figure, each of the arbitrators in the
clique are linked to all the others. The links between
passive arbitrators are not used. Thus, in the figure, the
links between arbitrators 12 and 16, 12 and 14 and 14 and 16
are not used. As soon as a different arbitrator becomes

30 active, so the links are used, for example, when arbitrator

12 and each of the other arbitrators become active.




12 and each of the other arbitrators becone active. WO 01/98961

PCT/ 1B01/ 01460 9 [t will be seen, therefore, that the active net wor k
l'i.nks al wawgohpsdsse tree. The active arbitrator perforns gyl N9
functions. Only the active arbitrator may initiate deals and serves as the
central repository of s market books. The market distributors, including
the passive arbitrators nust, by definition, also have conplete books but
they only update their nmarket book inforpgfion when that information is
distributed to themby the active arbitrator or where there is nore than
one market 10 di stri buttomwild lbé’leseléhanf:]:cﬂsrdibran ﬁr?&t rtﬁahnhawvlétehedw@ﬁlél but or
who ultimately r hye ted information.from.the , activ
arbitrator. C?/ed?"t%%:k%f g%‘?r%fsl gﬁ%naayq'ﬁceegét o'?rg% T P Vo é’reﬁfg'??"ést or in
whi ch case eit herdldadirokipyt Fanaiiiohsl ds Oally the aheiwer eadikitiafar mety on al |

the time or receingsishangesd Nuddl Gfied NHOT RRLT QBN SMIt Ghed{eamp Qe active
arbitrator to the %ext when that actiye arbitrator becqones a passive

arbitrator. The M&"KEt ROSEPi but™iss, ™% Fudtag= i o fiactipgtudizehi theat or s,
are responsi bl e frsssiee rizdiihraigrsheist, clop\edin 2 cipr Xido haek RoffleyAassi ng
| nf ormati on aboutydREKLUPIAES dily AadOWASLE SAUIR KEhy dLSLLLOLIQI S The
arbitrators, broking nodes and mﬁ,ke. chstrl utors nmay have ban _nodes
connect ed di rect I¥PeRothafeinipiatipe ig sdetriuitedr ketthehsky jthet aetive

arbitrators are raaspopstdd eoz25 direpr ewb d Ngst h@,lrbg_ar lgggnvi&igl }‘ggr]%&e br a;:h
node. In doipg this t.he mark I stributor or arbitrator .ot pass to
t he bank noég an)#]l B?'FJC%% °\fh|1%%£33’5aﬁ8%' %@aﬁﬂ?%‘fretaﬁ‘i‘ga’ﬁ t ‘#ﬁtﬁé pror
contributed by avboumitiprialy weediwadi Shet hpddimdk infoomtion Fewe wreedit.
Thi s assunes t hatadihee addpiktatsy. has 30 the necessary credit information.

If credit information is

Credit information may be stored at the active

arbitrator in which case either each arbitrator holds all

15 the credit information all the time or receives changes in
credit information switched from one active arbitrator to
the next when that active arbitrator becomes a passive
arbitrator. The wmarket distributors, including the inactive
arbitrators, are responsible for maintaining their copy of

20 market books and passing information about book updates to
any downstream market distributors.

The arbitrators, broking nodes and market distributors
may have bank nodes connected directly to them. In this
case the market distributor or arbitrators are responsible

25 for preparing the market view for the brach node. In doing
this the market distributor or arbitrator will not pass to
the bank node any prices which are not dealable, this is
prices contributed by a counterparty with which the bank
does not have credit. This assumes that the arbitrator has

30 the necessary credit information. If credit information is
stored elsewhere, such as at a bank node then the bank node
must prepare the market view for the trader terminals and

the credit information must be stored in such a way as not



stored el sewhere, such as at a bank node then the bank node nust prepare
the market view for the trader termnals and the credit information nust
be stored g '%ﬁE'a way as not WO 01/98961 PCT/|1B01/ 0146eraddnided be
accessi bl e e trader termnals. The process of preparing market views
I's described fully in W93/15467 the contents of which are incorporated
herein by reference. Wien a trader inputs a new quote into a trader 5
termnal, the quote is submtted directly,to the active arbitrator. The
guote may automatically be sent to the closest market distributor who wll

use it to generate aaaéégabluimgvvther trdderbaaknianaldst heThes prdcéde oquote to
the active arbitrator. Thu

ri_n ry
subnmitted by t r RESPAFER mar?étzéra Ihd =i geg%éis)g% fﬁl{lggnlgl gége%%kgup ranch 30
to arbitrator 10contlenbs redt whidhy aretmoqn@waéedshﬁr@égew frlelf§¥e’ft‘%? -mar ket

di stributor 18a which updates the bank market view and then passes the
quote to active arbitrator 10.. The uadat ed market . view,i S p

down. to the bank noddB8Bp2a THEIEE FPRUEF bRt ritorTike |125Pt & ? 35 autonatch
the new quete. tlrmnpl ocEss,quatscils bedbmittédo8iddstdy tqvbhqescitlhi@

arbitrators | 00kLA0:LoEaAN IHENGGRL BaY Aiddghcihans bOCoeiole it 2 sel

order or vice versa I's 20 found bitrator wl|l

initialise a deaﬂ’l‘?@?ééu‘!‘?%‘ﬁt 6%%)"6%’5”5‘@’6”?%"’&@%%%3 prto &8s 85 Bed i n
W93/ 15467 whi Chnarikee! 4i&s ForCiadi bamheaid ngepr mﬁss:heASIubﬂ:e tsrysﬂhem has

only one actlve rbitrator fhere, n 0 ?@&_I
processing as cafr e’gb :%n e sy s e'm%(??g%@‘é'glli%él? IE]I‘%e 25 process
‘differs framthats ofSHWQ'S#e@SM dmaylerf terainzledidRa | #1Dr it | BRFSSE st or ed

at the arbitrat ofSnspaidticah lfbaﬁﬁanc@lr e6lito Shaekitwr 6. pRI{amaedvérvredi atel y.
T the credit clieck 15 unsuccessiil kg 453kel dscREul &8 Gther! T the
updates the bank market view and then passes the quote to
active arbitrator 10. The updated market view is passed

15 .- down .to the bank node 20b.

The active arbitrator will attempt to automatch the new
quote. This process, described in W093/15467 involves the
arbitrators looking for an identical buy oxrder where the
guote is a sell order or vice versa. If such a match is

20 found, the arbitrator will initialise a deal execution
process following the process described in W083/15467 which
includes a credit checking process. As the system has only
one active arbitrator there is no possibility of remote deal
processing as can happen in the system of W093/15467. The

25 process differs from that of W093/15467 only if the credit
information is stored at the arbitrators in which case
credit checking is performed immediately. If the credit
check is unsuccessful the deal will be terminated. If the
arbitrator finds no automatch, or can only automatch an

30 amount less than the whole bid amount, the active arbitrator
adds the quote, or the residual amount, to the book and
informs the immediate downstream market distributors in

market update' megsages.



arbitrator finds no automatch, or can only automatch an 30 amount |ess than
the whol e bid ambunt, the active arbitrator adds the quote, or the

resi dual anRgeissebo the book and inforns the inmedi ate Je¥igsesam mar ket
distributors in market update nmessages. WD 01/98961 PCT/1B01/01460 11 1In
practice, it is possible that sonme participating banks may agree to their
credit information being stored at the arbitrators and sone nay not. Banks
are often reluctant for sensitive credit information to be stored off
site. In s that case, the procedures for credit checking will be a hybrid
of that described aboue. pAhdtheeghit hes Symisen1é Strﬁrtomysﬁe@aitﬁ@lﬁ&ﬂﬁgr at or

wll have the i q;aag}c]gl yay?tgg{‘&e +3uol & oun it i’bf%rg%% Y?F)'ann%a credit

limts stored centra can check cre atfor t he
quote owner. |f tHhe agRjrEpeeyrarey %@sma}ifotlohav%amissam @ét@nlneﬁuctsalm ored at

the arbitrator IﬁorV\ﬁséﬂs:J&&VQ dr@d@@rifr%m\&h%' to dReskb 8krtdige. I elevant
bank node. Wen ich he wishes 15 to deal, he

ader s a e wWth
will hit that pri (1:13‘(: K2R %sspfé ‘g‘éreferﬁ’rf FERILY HerkiRBr“iidr Ben& to the
appropri at e bank hybdéd aofd thedesorilbéne aheté.ve arbitrator directly. The
arbitrator is then responsible for matching the hit. Once a match has been

establ i shed, deal processi occurs in the same nmanner as 20 described in
WO 93/ 15467. As deschBE’EP“@g‘o%? FfFEe@r Y| anonyReithg privdassoreildi ffer if
credit data is helaseathe h@entdrnhidf &hél‘quofbﬁwﬁllébodiﬂfeﬂﬁaﬂ: ghrit@aknm@nt i on

described utilis singl.e_ac | tra r/brokln nade. from he clique
of 25 arbitrat oﬁ%ﬁgroklfniguﬁ%deéséo% o 1 entﬁ&ﬂ% B8y, q'bek 287G t he

fol | owi ng di$cus$ieBRrakign erahcekeass t fer athPyequote owner. If the

counterparty does not have ite credit limits stored at the
arbitrator it will have to perform credit checking at the

relevant bank node.

When a trader sees a price with which he wishes

15 to deal, he will hit that price. A hit message is sent from

" the trader terminal to the appropriate bank node and then to

the active arbitrator directly. The - arbitrator is then

responsible for watching the hit. Once a match has been

established, deal processing occurs in the same manner as

20 described in WO 93/15467. As described above, the credit

checking process may differ if credit data is held at the
arbitrator.

The embodiments of the invention described utiliges a

single active arbitrator/broking node from the clique of

25 arbitrators/broking nodes 10, 12, 14, 16, 22, 24, 26, 28. In
the following discussion, references to the active
arbitrator include the active broking node as it is the
arbitrator functionality din the broking node which is
active. The active arbitrator is switched such that the

30 geographical location of the active arbitrator corresponds
to the market which is most active. Thug, in the example of

the figure, one of the four arbitrators will be located in



arbitrator include the active broking node as it is the arbitrator _
functionality in the broking node which is active. The'active arbi trator

I's switchegg Q,wg,{;(that t he 30 geographical |ocation of tbheragdtioydearbitrator
corresponds to the market which is nost active. Thus, in the exanple of

the figure, one of the four arbitrators will be located in WO 01/98961
PCTITBQ /0]460 12 London, one in New York, one in Tokyo and the fourth
will be a back up. The back up will only,be active if one of the other
three fails whereas the other three will rotate the position of active
arbitrator throughqith, ecafdnﬂagewalso:ﬂacémés me@imnadndmhé(eiouoplenﬂlarné cl oses.

Swi t chi ng bet ween . ap| bitrat bg?](‘)r t Wﬂ {)gs AR L £ a&r%r oBScihe active

arbitrator could bea manaal exanp ased t hat when a
gi ven narket openthexn frbreg bfiatlllat ‘d?erleeéathet @t@lﬁ’atthﬁ?&r R&1l peetghesthene | ocal

arbitrator. It igodnabaréethetlfe h@m\t%tozt @hevhdHachid radyoes edtd he basis
of network vol une. The acti(ve arbitrat onstantlg( r‘r_mg1 tor Ehe nunber
WZIt Cn1in %E

of new quot &s anGeHPE oM Rat CRGF r aI O?ﬁ% sub="tTeess befonging to the
di fferent passi varkitiratomt dros aghilvatsorpfresh t fidaitwatdr tase thenberivet new

quotes and hits 15 QLhobALLNY pbrddi1ACH, VEo ALl NimePBnnd Al i s

informati on the system can determ ne en tqQ swwtch to a dlfferﬁat
arbitrator and aFRar whee R gheen eagket opans. enprhitrgrosHEGRY Bt
possi bl e condi ti garkeulbdcbRed OthesVidaah afrbitraabors ift tie prefberedf quot es

and hits at_ ggc%gaee%y vg?arsgiéé atglgb g@{ox% Rer |tgghqjasggngf S@¥wd M0

mnutes, is es an ts at another passive
arbitrator over V<Pﬂem§ane Thmeaqiéﬂﬁo@rph'éﬁtpﬁat“ﬁa%%ﬂt\}@ mapEeRsat e becones
the active arbitpgins. of ﬁleﬂr@lfdtleﬁeand heES drSgnftdhti AronDh1l hebet e ng day

when 25 both th(:"ac'el'ecazsn % or?g?:.qug 3 ¥8r df&’elég;lé gés%lveagi'lg]&rators and
compares them with the number of new quotes and hits

15 originating in the active arbitrator. Based on this
information the system can determine when to switch to a

. different -arbitrator and also which the mnext active

arbitrator should be. One possible condition would be to

switch arbitrators if the number of quotes and hits at the

20 active arbitrator over a period of time, say two minutes, is

exceeded by the number of quotes and hits at another passive

arbitrator over the same time period then that passive

arbitrator becomes the active arbitrator.

In practice, there is a portion of the trading day when

25 both the London and New York markets are trading
simultaneously and it is possible that short busts of
activity on each side of the Atlamntic could cause the active
arbitrator to switch very rapidly backwards and forwards,

this is undesirable and system rules prevent excessive moves

30 made in response to random activity.

When the active arbitrator switch is wade, the former
active arbitrator will first send. a message to the new

active arbitrator informing it that there is to be a switch




simul taneously and it is possible that short busts of activity on each
side.of the Atlanti¢ could cause the active arbitrator to switch very

rapi dly baokgaiskesand forwards, this is undesirable and pgptib&iid! €S
prevent excessive noves 30 rrade in response to random activity. V\hen t he

active arbitrator switch is made, the forner active arbitrator wll first
send a nessage to the new active arbitrator informng it that there is to
be a switch WO 01/98961 PCT/1BOLl/ 01460 133 -and that it is the new active
arbitrator. The former active arbitrator then stops initiating any. new

deal s al t hough paand thdmpteidhdangwsaciioeumdiitgeted afte Wiokhedbheactbvgl et ed

by the former acidpni@ra¥dy thed %ﬁ:opm%\\!féblnbfar%ev?fdegf§%ﬁtﬂﬁ%@aﬁ%{é deal s

fails it does not éforman renmat ch rocess trator
| ooks for another® ‘8‘&? gEet g ?&?W‘E#feFﬁ%d et ild Partsrrlpked dxdthe he
former active ar bidmatactivensioizkhtdie H@idvedatff bAe tdIe theye Jehivey
arbitrator whi ch s;gLf e he fornmer active arbitrator
will then send aldf newgéﬁﬁsotlgsdéﬁ%qgeaf)gégoé%e? r(‘):ﬁﬁba?llgrﬁgaai ™ the
new active arbi t'/chr th% FrPhFsatoxs peeks |fPrh%%@t§?armm!=et boawitchswith passi ve

arbitrator. Finaldne, qubtﬁtgarpb&tiro fderadd A v k8imediaHehi-DULQ); 320001 NY
mar ket booklnforératlo ¥%ufr?m|s he new active grbltrator down t he
line to the next Tar Ee? THUCEF? 19 EPRASePE Tt &P tatorn kb e it

will also pr eparx@rﬁhensrmhkeremat@w for that bank. The new active arbitrator
will first activate, or establish if they do not already exist,

connections with all assive arbitrators and then broadcast the new
active arbit*Pator | océEPFo CTWE AChEVeURHPA tERt I @ihbt Wentk S<pdi 311 #eUr es
that all quotes andthstarmtedsaleseseiited ArduhBahkitnddes ©F @hdidacheeido t he

new active arbitrghQf ocH1e M83S3YES respect it has started to act as a
pasgive arbitrator:. Finally, it starts to act as a market
distributor sending market book information received from

15 the new active arbitrator down the line to the next market
distributor. If the next node is a bank node it will also

prepare the market view for that bank.

The new active arbitrator will first activate, or

establish if they do not already exist, connections with all

20 passive arbitrators and then broadcast the new active
arbitrator location over the whole of the network. This
ensures that all quotes and hit messages sent in the future

are directed to the new active arbitrator. The messages

sent will contain the sequence number of the last market

25 update meessage that was sent by the former active
arbitrator. The arbitrator then starts to act as an active
arbitrator. At the moment of arbitration, the switch
message is received the book of the new active arbitrator ig
identical to that of the former active arbitrator at the

30 mowent it ceased to perform watching. This ensures that the
switch is transparent and, for example, that rematch can
occur in the new arbitrator if a deal has failed in the

previous ' arbitrator. It also ensures that only one



sent will contain the sequence nunber of the |ast nmarket 25 update nessage
that was sent by the fornmer active arbitrator. The arbitrator then starts
to act as g@@oipddsye arbitrator. At the noment of arbit pelidiodehe swtch,
nmessage i s recelved the book of the new active arbitrator is identical to
that of the forner active arbitrator at the 30 nonent it ceased to perform
mat ching. This ensures that the switch is transparent and, for exanple,
that rematch can occur in the new arbitrgator if a deal has failed in the
previous ' arbitrator. It also ensures that only one WD 01/ 98961

PCT/ | BO1/ 01460 dAitatbot rainar initiateneddmtpeteacinlpaeaht avdiddaal tievoi di ng
the possibility of.. . | ' : | I Lt deal
that was initiat %%S%%Q?h%f\gf Zﬁéoégwggcc{a%ée%g%?ﬁtﬁxg?&‘nge&? e%%%%tr?g passi ve
arbitrators, whea deméythagcers dnitiathd byt Bhe PEEBOWRAEEI B RIAFRERM | |
conpare the sequence nunber in the switch nessage and the sequence nunber
of the |ast market update ngssage. |.f, asb.q__rgsult W%Lt e G9 :9‘;ei son, the
passi ve arbitrator detifdEE™HHHPS PAEY N Bt et T el Ved ail “tRé mar ket
updat e nmessages the vardbitwator 3switeht inkstdge viddi wgmparss ddes agaeencecei ved

fromthe former n&%te@cvgnacrh@ L AR nDRhGE Gl PRESUEndBhkRbeBE AR MESSAGES
fromthe new active arbitrator. This sCenarig_could arise, B far %{(arrpl e, if

the one of the phadl verrkesi (vREEERs "PES3ar er 11 n&Snev BT We Hr 0TS at or
than the ol d act kagpadtibéd,r aher pashivhbasdgestdy decides naat aidt bee mothi t rat or

could arrive befgre (ac%&l’ég\rl\?]lrg]esciggﬁgr ego%év%a?%gs%éé VR ki tgBtor. Al

other nodes on the networ Wl note t ol trator's |ocation when
they recei v t heurtridi tthgt Sviesing (nesspges AFe FesadredtEop (the Aetirefcti ve
arbitrator and 2Qcyivel apSfrbial baropt i @ibckesim hagket Gipdhes ardsiids

messages. It w lle:'omb%hg prperweg.ici?nt.v%d aI:]gicl:rPaEgze. feﬁfscl%icre]ga{‘ﬂ)atcould arise,
for example, if the one of the passive arbitrators is nearer

the new active arbitrator than the old active arbitrator.

15 - Messages from the new active arbitrator could arrive before

earlier messages from the old active arbitrator.

All other nodes on the network will note the new
arbitrator’s location when they receive the arbitrator
switch message broadcast by the new active arbitrator and

20 will use that location for all new quote and hit messages.

It will be appreciated from the foregoing that
whichever of the figure 1 or figure 2 embodiments is used,
the market distribution functionality of or associated with
each broker or arbitrator remains active at all times. It is

25 only the deal matching and execution functiomality which is

switched.

One possible difficulty with the system discussed above

is the need to pass the trading book f£rom one node to

30 another as responsibility shiftes. This will take time. In an
alternative embodiment, more than one but not all <the

arbitratorg are active at any one time. It is preferred in



whi chever of the figure 1 or figure 2 enbodinents is used, the narket

di stribution functionality of or associated with each broker or arbitrator
remai ns actwg@iadesl | tines. It is 2s only the deal matchi ﬂ' &xecution
functionality which is switched. One possible difficul ty W t e system
di scussed above is the need to pass the trading book fromone node to 30
another as responsibility shifts. This wll take tinme. In an alternative
enbodi nent, nore than one but not all .thes arbitrators are active at any
one tine. it is preferred in W 01/ 98961 PCT/1B01101460 15 this

embodi ment that t%isappbediment sthate tuetarbdtatensy avaactiiverat kbnyaorst i | |

further embodi MentimeTOr £nt RANLRE %ﬁpéﬂéxat&ﬁbﬂihe pet Aolet
arbitrators. are ac%) ge for sonme, but not all of the tine. en t%e pr esent

active arbitrator FOWRH Sub At PeS JossPIRitrayors arg grtdyetiprafeRher
arbitrator the dhut aod aldwofirdiiet tatear wn&ottheb@ﬁaymtaé:dﬂwe 421 tRa &
period of ti Iy 0 e nsferr d_wi t hout
any | oss of %t ch%%agﬁﬁgggé%ggéﬁﬂﬁégg l(t:%a&g g bt 16n°|rh 5% E§/rbt1§ra‘téf'?é’:scr| bed
has the advant aged®oPlrefaf ety axbiteahorsl bm d?ﬂcﬁgefwmmeoﬁarl aysetas used

in the Reuters Systiem dﬂsctidmd B Iéﬁam/ebl S:ther eﬁﬁld@hggbbbﬁ advayy ages of
havi ng arbltrators Infgnlrxte ‘rﬂei[}l | ocat i.ons %t’é‘l n the EBS System
described earlier- °TRESE5St AN 5v?%§‘°s?n° o U8k dgay £5=258F+1 ocat i on
host system in afgeeien, all matching and deal execution is perforned in
one place at any one tine but the |location of deal matching and deal
executi on changes ovel ti ne dependi ng.on market activity. This reduces the
di stance bet"teen nost T Wé:ef?a‘f ibed PRg | the st weniages € pekatriemiang
engi ne ensuring tdemtréhemaychiow rémactodaastes asduseks easithe kewtddsaders to
use.

System described earlier whilst retaining the advantages of
having arbitrators in different locations as used in the EBS
System described earlier. The system provides, in essence,
is5. a variable location host system. In addition, all matching
and deal execution is performed in one place at any one time
but the location of deal matching and deal execution changes
over time depending on market activity. This reduces the
distance between most of the market participators and the
20 matching engine ensuring that the system reacts faster and

:‘le easier for traders to use.

The system may be implemented on a private network such
as is used, for instance, by the present Reuters System or
could use dedicated links over a public communications

25 system. Alternatively the system could be Internet based.
Whichever implementation is adopted, the functionality of
the system 4is the same. Various modifications and
developments are possible and will occur to those skilled in
the art without departing from the scope of the invention

30 which is defined in the claims appended hereto. 1In one
possible modification, the matching, deal execution and
market distribution functionality could be combined into a

single broking functionality. The arbitrator could be



~The system may be inplenented on a private network such as is used, for _
i nstance, by the present Reuters Systemor could use dedicated Ilnks over

a public c sogfl i Ons 25 system Alternatively the syscefibhipwd be

I nt er net base Whi chever inplenentation is adopted, the functionality of
the systemis the sare. Various nodifications and devel opnents are
possible and will occur to those skilled in the art w thout departing from

the scope of the invention 30 which is dekined in the clainms appended
hereto. In one possible nodification, the matching, deal execution and
mar ket di st ri butreplacedc by obadking sodes Weidomfifectiveivo cgubisiengthe br oki ng
functional ity. The,gnoiLs agnar mgﬂwtddb&sé@u%r Jﬁ%@@ﬂoﬁ@m BREcLHAE0 16
repl aced by broki ng nodes which effectively conhi.ne the “%’gl trat q‘r and
mar ket di stribut& FuEhcIH (?HHP‘H“S?“EIe"é’@r pPaRRfve P?P]?thn‘ﬁjﬁs t he
passi ve broki ng p&fesmslndritdt Eistrﬁbﬁﬁ@fsﬂpﬂﬁsmmré&ethdlmb:keﬂoﬂvboks:q)assi ng
on the market bogk t 5t t in the sub-tree. The system

descri bed r’rﬁy be&l’lesé]t?x{: N &1 eet)énygwﬁ:sfgunent anonynously between
counterparties. IS partl cularly suited to, but not limted to,
financial 10 i nst r UNBReS . oyA\%E deRbripéed uq}gyf ®weLl g xebangadéF/ 26y spot,

FI X futures, FRAs and ot her i nstru¥e FD WO 0 W%%l PCT/ I BOl/Ql4i60 17
CLAINB | | 11111|ip§55URenty) RRORIMOpSEY  PREYSR | © Ps clarmed is: 1.
An anonynous t r aparigcejstlem switetlr dwi, ndovftunmegtbl blmlltngt renerfigapetadeen
traders, comprising SeftsONFRENEGRE ORISR MMk gh Qicchar@RRS Tk 1) Bgotel ectronic

nMessages, .
F/X futures, FRas and other instruments.




a plurality of order input devices connected to the comunications network
each.for generating electronic price quotation nessages including bid

and/ or of f ewopiss®es and for 10 communication to a trader pfraghidiSso
information received from other of said plurality of order input devices
over the network; a plurality of matching engi nes connected to the

network for matchi ng bids and offers input into the system is_and for_
executing deals where prices are natched; 1each matchin en i_ne h

associ ated market distribution nmeans for distributi nﬂE’ ﬂ’ glr

the trader terminals, the nmarket distriG8EM$n neans

the price quotation rressages and the mat chi ng engine; 20 V\/nerel n each of
the plurality of W%?Chl n |nes is connected to each of the other of the
plurality of matc g’e?nd at any given time, only one of said

mat ching engines is active perform ng price natchi ng and deal execution,

the remaini ng matchi NGeNHBHRBE! PSS! Murddd 22 l?zeadgﬁ{;k%ngiﬂ Jibution
is

means of said renmaining passive natching eng|nes ing price
messages from t heBEEPOenta RetReRgteafistie CO™mABiRGder i nput devices. 2. An
anonynous tradi ng systsemoanaeicdtichd Getwoikn for teQNAMitEing S\ctebiflg means
for swtching thq?egggggg mat ching 30 engine fromone of said plurality of
mat chi ng engi nes nother. WO 01/98961 | I!'111111211122 ML ML 1L 111
PCT/1B01/01460 C L M & pluzglity ofincxdesnyimputs dewvidiengceaysictriateotiti ng to

claim2, wherei nodufin S¥dtiehs NEcWBANSakf i3S BOASIaYEny %1%@&&1{1'::0&1 otation

nmessages. 4. An anong us trading, em aqcordl ng to claim3 erein
each matching end¥& Eg & FeeFS=Ent 'ﬁé bidiapg/of offer prices and f°r
10 communication to a trader of price information received from

other of said plurality of order input devices over the
network;

a plurality of wmatching engines connected to the
network for matching bids and offers input into the system

15 and for executing deals where prices are matched, each
matching engine having an associated market distribution
means for distributing price messages to the trader
terminals, the market distribution means being responsive to
the price quotation messages and the matching engine;

20 wherein each of the plurality of matching engines is
connected to each of the other of the plurality of matching
engines and, at any given time, only one of said matching
engines is active performing price matching and deal
execution, the remaining matching engines being passive and

25 the market distribution means of said remaining passive
matching engines distributing price messages from the active

matching engine to the order input devices.

2. An anonymous trading system according to claim 1,
comprising switching means for switching the active matching

30 engine from one of said plurality of matching engines to
another.



swi t chi ng neans conpri si ng reans—for—conparing-the nunber of price

nmessages received from order | ' nected to the active .

mat chi ng eRgioNesvet © t he nunbe”!ﬁ['lm ﬂem’gﬁﬂmﬂnages r eceipe@fipdifodt Or der
O

i nput devi ces connected to eac e spassi ve mat chi ng engi nes, and
means for switching the |ocation of the active matching engine to the
passi ve matching engi ne receiving the greatest nunber of price nessages.
5. An anonynous tradi ng system accordi ng,§0. any previous 1s : clains
wherein the matching engines are arranged as a clique. 6. An anonynous

tradi ng system agcor i Gadcayibid Mtndingheyetdn tdwopaiies topoiaidevd,ces are
grouped into trading. floors and .the aorder.inpu vices o ach: t1adi ng
floor are 20 co'%heé%rlgd t?'S §"bank “Aod&" 7. * ng%lr‘rnt?%g?‘r%%s§?rgﬁl ngps{/erstem
accordi ng to cl aqwetktionimesedgest.he bank nodes are each connected to one of
said plurality of matching engines on a branch of said communications
network. 25 B. An anonynous tradi ng sgstem accor di ng to clai wher ei n

) . 7
one or nore branthes A FAPRYRHIOTIRATHD FY SRR ACCOFging B%ecﬁfr“{ Her mar ket
di stributioB neawiserdinaegell watchihed wesdirdehdibank swbtkehiagd vehes marbeet

di stribution nmeaps. ' ] : | L pe. 11
I~~~ L1111 |f‘?’ﬁﬁﬁ?He%?%ﬁﬁ’fﬁﬁ@ﬁ%%‘%%ﬂ%%@%hﬁ?sth}é\qi"g'yeg%%gn
anonynous tradi nBrises mepsagesor eFiyelof tImariiey inRRe rdsvA ceR SRRRRERd

di stribution neaps ekl ageiivead mREEHG RO ARginds et ety afitdbedf of heriwdacor k

I ncl udes neans for_ prepari n%%e nar keEl vi.gwf r.o %e | Lgdevi
scé%ﬁ ex, input %ev:. e oﬁ.rmz:\! d LEGS .
connected to thalt® R® B°H ed?lfi?f‘o nanonynous trading system accordi ng
to claim 1,0 of the pagsive matching engines, and means for switching the
location of the active matching engine to the passive
matching engine receiving the greatest number of price

messages.

5. An anonymous trading system according to any previous
15 - claims wherein the matching engines are arranged as a

clique.

6. An anonymous trading system according to claim 5,
wherein the order input devices are grouped into trading
floors and the order input devices of each trading floor are

20 connected to a bank node.

7. An anonymoug trading system according to claim 6,
wherein the bank nodes are each connected to one of said
plurality of matching engines on a branch of said

communications network.

25 8. An anonymous trading system according to claim 7,
wherein one or more branches of the network comprises at
least one further market distribution means arranged in
between the bank node and the .market distribution means

associated with the matching engine.



wherein the matching engi nes each conpri-se-broki ng nodes including neans

for matching prices, neans for e>1 i d neans for distributing
prices. 10 vidoygganonynous tradi mﬂmﬂm“ﬂmmﬂrng t 0 Gleaidiloragoher ei n
at |l east sone of said matching endi nés &or¥espo to different gl obal
trading regions, and are located in their respective trading region. 1s
12. An anonynous trading systemfor trading fungible instrunents between
counterparties, conprising; a plurality of;gorder input nodes for exchanging
trading instructions to and fromtraders and for passing a view of the

trading book to tsaderss amtydOus pradiabi teysdém | aterdtngeecbedlani cj ng
engines for hol digahl ofd 3diR0 gil%ﬂ» ei%HSméa'ﬁ@“La JUR ! erafdctskg& and
for identifying and executing trades, erein Information relating to
trades and to thel%reéd’i‘n’@rﬁﬁgk#stl}@aﬁéwlfkr dnrludes meARthifey R¥RFRRERIto t he

order input nodesa nrde¥RReRi fbr26rddr An@lity@8viddiBcaileyt 88 a:LEniabaniat chi ng
engines is active &eo performidentification and execution of trades, all

tradi ng i nst ruct i 87 i nput into the system being passed to and acted upon
by the active matching engi ne. 13. An anonynous tradi ng system according to

claimi2, 30 whei@ln AleaRagaged | VeadiBbCR 0P EldeR: 0L 281 driblyr ey 11y Of
mat chi ng engines distribute information refating to trades and to trading
i nformation to t h&ESHEdBr the pTRthdAE s engiBeg1 £LagY 6acuPTiF¢ | Proking| ppfles) | |

VILL 11 1111 PCT/iRQh60id Gheabsl £l Smaléhink4 pritesina@yn® USot I @icdigisy st em
according to clai ga k2 9fa rhdns CAIPHL SIS gm'ré g)t}ij_gg means for switching the

| ocation of the active nmatching engine fro né ol said plurality of
mat chi ng engines to another. 5 15. An anonynous tradi ng system according to

claim 14, 10 11. An anonymous trading system according to claim 1,
wherein at least some of said matching engines correspond to
different global trading regions, and are located in their

respective trading region.

s 12. An anonymous trading system for trading fungible
instruments between counterparties, comprising:

a plurality of order input nodes for exchanging trading
instructions to and from traders and for passing a view of
the trading book to traders; and

20 a plurality of interconnected matching engines for
holding all trading instructions input into the system and
for identifying and executing trades, wherein information
relating to trades and to the trading book is passed from
the matching engines to the order input nodes, and wherein

25 at a given time only one of said matching engines is active
to perform identification and execution of trades, all
trading instructions input into the system being passed to

and acted upon by the active matching engine.

13. An anonymous trading system according to claim 12,
30 wherein the non-active matching engines of said plurality of
matching engines distribute information relating to trades

and to trading information to the order input nodes.



wherein said swtching nmeans is—responsive 10 farket conditions. 16. An
anonynous tradi ng system accordi wherein said swtching
nmeans swi tghesodde active matchi t he matpghnBd 481 nNe
receiving the greatest volune of* trédﬂng |n§truct|ons 17. An anonynous
tradi ng system according to any of clains 14, 15 or 16, wherein the

swi tching neans switches between a forner actlve mat chi ng engi ne and a new
active matching is engine and conprises_ngans at the forner active natching
engi ne for sending a nmessage to the new active matching engine informng
it that it has begonead hmoapzhéuse tiadly Bgstaangioerdiaad toeahsinf 82 dor war di ng
tradi ng instruct recelve at | | to the
new 20 active n%?tﬁl rlSl WJ‘% ﬁfﬁ&%ﬁ]ﬁéﬂgﬁéé{/ﬁ%ﬁ&ﬁé‘ 1Bg?§%ga§:%ordl ng
to claim17, V\heh@lafpttlhe mnqmmngnm:frm‘&r%?e@fc@ﬁﬁﬂl EB&"%%S"Q or
broadcasti ng t heglogahbothPhekNeo R@MLIRGL.I ve matching engine over the
network. 25 19. An anonynous trading systemaccording to claim18, wherein
each of the non-active nmatching engines conprises neans for receiving the
br oadcast activeismt chi ngheewgbune trmsageyshet fagrordimmartionglaimat4ri bute of
that message wi t [ an 2t LIDULG Qhshhe kst Ghadidigohente | B OkaBkdon
nmessage 30 recei ved fromth ornmer active matching engine, wherein, if WO
01/98961 1111111¢editiers4111111111 if PCT/B01/01460 CL MS - 21 the
conpari son shows that no further tradi ng book information nessages are
still to berece| romthe fo he- means
processes tradi né %'k IS a %]ﬁa r%e %yt%mpr%tg%gk egﬁ(ral% g'gtaf%(/efsnntchl ng 5
engine, and, if Whgrmnpaiﬂsm@hm mqaaﬁ syischeq e (pothwe matching

10 engine to the matching engine receiving the greatest volume

of trading instructions.

17. An anonymous trading system according to any of claims

. 14, 15 or 16, wherein the switching means switches between

. a former active matching engine and a new active matching

15 engine and comprises means at the formexr active matching
engine for sending a message to the new active matching
engine informing it that it has become the active matching
engine, and means for <forwarding trading instructions
received at the former active matching engine to the new

20 active matching engine.

18. An anonymous trading system according to claim 17,
wherein the switching means further comprises means for
broadcasting the location of the new active matching engine

over the network.

25 19. BAn anonymous trading system according to claim 18,
wherein each of the non-active matching engines comprises
means for receiving the broadcast active matching engine
message and for comparing an attribute of that message with
an attribute of the last trading book information message

30 received from the former active matching engine, wherein, if



tradi ng book information nmessages to-be -received fromthe fornmer active

mat chi ng engi ne, the means process | nformati on nessages
from the neywpafddoyse matching engi ﬁﬂmlﬁ’ﬁg mﬂm m al lpcrhflioishe LOOK

i nformati on 10 nessages have been recekxve for mer active rratchl ng
engi ne. 20. An anonynous trading systemaccording to claim19, wherein the
conpared is a nessage sequence nunber. 21. An anonynous trading system
according to claim1, is wherein the ordgg input devices conprised trader
termnals. 22. An anonynous trading systemaccording to claim1l2, wherein
the order input dend ceswpanidonse@hbwdidahater i Naf@rthe?3. tAMIAGONYSERIS

trading system foi ftog:_%gé n&f n8%| % alirens%tﬂr{erg S kt))eet}/\éecenvcﬁ:g E}ée'{ Paaﬁt InSS

conprising: 20 a pr ura I'npu NOdes fOr exch
instructions to afm\ﬁrowmmd@ascma ¢ngingasthea greansi procekses hegadingli ng

book to traders; wuuk aiddodhatidny wisshBiST eARNECCiLdnoRt chiNg mbﬂﬁ%for
hol di ng al | tradl ng .i nstructi on |n ut iinto the systemand 25 f

i dentifying dnd eXEEREr RPYr Afidde Ao ﬁPBWﬁa‘ihraGntli‘%‘IeaPF?lgf“FBh“Err ades
and to the tradi ng-addog bsolpas:fedna‘.mom médzagenat tdsulmg regines firomt tiee or der

nput nodes, and whaee! or fe a0iiG8 LIdTON Bl LS Bilecles ARl ! of

said matching engines s active to orm ent| on an
of trades, all treRfnglaERsFRiian d?%ssfiﬁﬁutf?‘?ﬁ otlﬂ?leni"lliﬁ‘llf)e |matehing | || |

11111 11111 WO 01RA%61 ©s LablRH | @ekh1/ Cli60trading By emmbRiagiqassed to
and acted upgn byt t.i tchin n 24. An_an nmou radi ng
system f or Pl(rgadl ng aﬁgg }faV% gaelnng??ur‘r’eﬁtgrqﬁnef'% P TFRRS s}yred'@?rﬁhréq ng; a

communi cati ons negngdpR-for transmtting el ectronic

20. An anonymous trading system according to c¢laim 19,

wherein the compared is a message sequence number.

21. An anonymous trading system according to claim 1,

15 wherein the order input devices comprised trader terminals.

22. An anonymous trading system according to claim 12,

wherein the order input devices comprised trader terminals.

23. An anonymous trading system for trading fungible
instruments between counterparties, comprising:

20 a plurality of order input nodes for exchanging trading
instructions to and from traders and for passing a view of
the trading book to traders; and

a plurality of interconnected matching engines for
holding all trading instructions imput into the system and

25 for identifying and executing trades, wherein information
relating to trades and to the trading book is passed from
the matching engines to the order input nodes, and wherein
at a given time on or more but less than all of said
matching engines is active to perform identification and

30 execution of trades, all trading instructions input into the



nmessages; a plurality of order devi ces connected to the i i
communi cati ons network each for Hil"al ﬂ !u l &mloonl c price 10 quotation !
nessages |%I05|,g*9@g bi d and/ or commpgirBdifofdsnt O a i
trader of price information recel veé from ot her of said plurality of or der i
| nput devices over the network; a plurality of matching engi nes connected |
to the is network for matching bids and offers input into the system and

for executing deals where prices are matghed, each matching engi ne having

an associ ated market distribution neans for distributing price nmessages to
the trader terrdysaks, beihg pumsketcodamt nobed upon yatise Beting mesgdngi ve to

20 the price quot%‘sl gn nessages and the mat chi ng engi ne; wherein each of

the plurality of "rat ¢ hi ng engines is connected to each of the other of the
plurality of matching engines and, at any given tinme, nore than one but

| etssht han 3—' LI C§|c4 .Saixgh nﬁ{dﬁb’m&gs eﬂﬁd’iﬁ«@ | Sys@eihl \ferpe:t’r%dﬁ.ﬂé n@upgibie 25

mat chi ng and deal executio e re Lning matching engines being passive
and the marRet dPSEFPBERY% ﬁé ®&81 FOPEHEI ng passi ve mat chi ng

engi nes distributing apruomnunmsgagsegetwm thee bratnspathing lelegteavgene to the

order input deyltg5ges30

a plurality of order input devices connected to the
communications network each for generating electronic price
10 quotation messages including bid and/or offer prices and for
communication to a trader of price information received from
other of said plurality of order input devices over the
network;
a plurality of matching engines connected to the
15 network for matching bids and offers input into the system
and for executing deals where prices are matched, each
matching engine having an associated market distribution
means for distributing price messages to the trader
terminals, the n’larket distribution means being responsive to
20 the price quotation messages and the matching engine;
wherein each of the plurality of matching engines is
connected to each of the other of the plurality of matching
engines and, at any given time, more than one but less than
all of gaid matching engines is active performing price
as matching and deal execution, the remaining matching engines
being passive and the market distribution means of said
remaining passive matching engines distributing price
messages from the active matching engine to the order input
devices.

30




