; e3eT0T, ,-t/.:/X060TO g/ 29 June 2004 ANONYMOUS TRADI NG SYSTEM FI ELD OF THE
| NVENTI ON This invention relates to el ectronic brokerage or trading systens

and in particular to systenms in which counterparties s trade ancn @g@sléo04
within fixed credit limts. Such systens may trade financial instr

such as foreign exchange and forward rate agreenents. BACKGROUND TO THE

I NVENTI ON A nunber of anor_ynous trading systens are known in the to art.
EP- A- 0, 399, 850, EP-A-0, 406,026 and EP-A-0, 411,748 all assigned to Reuters
Ltd di scl ose aspects of an automated matching systemin which a host

conputer maintains a central database of bids and offers submtted by
termnal's connected to the host®¥HMQUAKRAGRC §HETHOst al so mai ntai ns

records 15 of credit Iim'ts bet ween each tradi ng bank and the possible
counterparties wth wh it is wlling to trade. The host conputer uses
i nformation in FFEL%FQ% ITEF EI%Y%&Q@ to match bids and offers and buy and
sell orders based on matching criteria which include the counter party
credit limts. Generally, co nterpartiscredlt limts are set each

bank or each trg Fh IO CBnESt HEShdSt SLBRPIR™EC ¥IA6FFEhed” trgardd§

counter party cgesidmd emitm‘ phrenalil apossishkeeR@iin ahichwahat pasddtees The
gr oss counter

par credit limt. .| unt of remalnln credit
et ween 1 v6 25’ St PRRVEPEY KRty AR | GFSh B Subset
of the trading rb@@lt,raﬁypﬁﬂmlrﬂcyal hievshesterdtawsht sz safdreifereschdhgsendi | | be

updat ed peri odi cal to_ensure that the trader sees the true state of the
market. 29 Juﬁe “?%614 28055 chifits !

BACKGROUND TO THE INVENTION

A number of anonymous trading systems are known in the

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

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

15 of credit limits between each trading bank and the possible
counterparties with which it is willing to trade. The host
computer uses information in its central database to match

bids and offers and buy and sell orders based on matching

criteria which include the counter party credit limits.

20 Generally, counterparty credit limits are set for each
bank or each trading floor and the host computer establishes
a gross counter party credit limit for each possible pair of
counterparties. The gross counter party credit limit is the
minimum amount of remaining credit between two

25 counterparties.

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

the true state of the market.



- 2 Aproblemwth the systemoutlined above is that the trader sees the
bids and offers irrespective of whether he has sufficient credit with the
counter party submitting that bid or offer to trade. As a result, iragﬁ@
can attenpt to s trade when there is no available credit. As the s@sug?n
anonynous the trader has no know edge of the counterparty until a trade as
been conpl eted and so, when he hits a bid or offer, has no idea as to
whether it is likely to be accepted or rejected f or lack of credit. This
is extremely to frustrating for a trader; Particularly in a fast noving

mar ket in which trading opportunities can easil.y. I The preblem

ari ses as the host cérrgﬁ?lg e“bmlﬁhcﬁg‘c?kgysa%eé? Ioatlxégg?le |{>V%f{]€r a deal has
been proposed ar@agepoissi itak Mhd<haidedtets etkrdspeThiive pedbeahb@ishaol ved
in W93/ 15467 now assigned to EBS Deal.ing Resource : - tents of
which are incor%&?aﬁ“éétfqﬁé%?ncrﬁ lFe‘f”e‘Thértlg%.c uﬁ%ﬁ%a‘%‘%&éﬁ?ﬁ?%l g the
actual tradi ng beeker etfarpas trrafieit ,A¢ @ eashitt,r adergdexr dieflf artearPtnd? ket
view is shown to_each trader in. which_ bi 0 .of fe tem i

count er par ti es \Rﬁﬁgﬁ Wﬁ?m%t%ﬁéf/ Have iaﬁ’é—’lﬁﬁ%la%? e%é%é(re'noﬁ‘%r;é%?{gy;r & screened
out. Thus, the tnadgnownltheseesdpri bes w thnosiiedhe hef khbascheneanadeal . The
architecture of the system of 9 L83V di f{ecentfrom theiof the
Reuters system 5ﬁg*%sé/§c§:§e@8 Sﬁvge%gj%ﬁlgﬁ%%tag{éiyﬁefmrk vvi?h a nunber of
arbitrators whi ol péféor mhamt chi hgea Acsuab ohedier | i &8 di&esy okedPat

| ocal bank nodes to whjch f apki:s Jer adipg tempinaks ang-genpect ed
ensuring that sgﬁg??tﬁ/deogrg%c?c%gt gcgog%dﬁgt ?gave the bank's ph?si, E%I
site. The mactuakrtsaditiggbouk i serderso dartihelarly t At 6r Sas6 TREIRAr ket

di stributor. The rket di.stri by of erket vievespec) feC1bora given
tradi ng fl oor aﬁlagg%tn i ﬂpgl%l ?ﬁ%gég%ev%%ﬁﬁlank node. A different narket
view may be formed fmrobdash arimtisnga| odte d&pehdi IRIPULEY JAREY 26H8°ES3  on
credit criteria, Thus,, ! he market view whisch irscdisidd bytegbsen each of the
bank nodes is tﬁe corrpj1 ete market view with credit screening taking place,
t he market di st pebetoialt makihtederditfigAy 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 jnformation, maintaining a
credit matisi x which Fhys sposrdes $papselvefedinbOoH1diot PRYI 23T 6ol gi ven

to counterparti %gs \Wieh ; ag MalGhyLse SBdec. | henpr i €8s havi ngr akheadyabeen
screened for credit, the %ank node will _ make a second cred%t check , using

the credit matriRCPTOREEFEERBIR APy PPERHBGEly exPEhERY 2F eBFTP1RES™ I r eady

been exhausted. .Bat h-t:he abguendeseid bed systrens: have theeactsethdes, a
successfully for a nunber of years. However, bot hlﬁ;uff r f.ron%géhs%g\clignt ages
associ at ed wi t h dERESEHRIGgFEpheE allaodat PR HICY fig® rﬁﬁeﬁgl gine:

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 sensitive credit data does not leave

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

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 may be formed for each trading floor depending



In the Reuters systemthere is a single matching engine. In practice this
is located in Long Island, New 20 York, USA. Messages sent fromtrader
termnals will take a finite tine to reach the matching engine. TQ%EhTiéoﬁh
trader in New York and a trader in Tokyo try and hit the sane pric¥, f
New York trader's hit will always be received first. In practice, nost of
the trading at a given tine is 2s between traders | ocated on the sane
continent but it is still disadvantageous for traders, eg. in Japan all to
trade through a matching engi ne and deal 3 ®xecution systemon the other
side of the world as the systemis inevitably sluggish. 30 The EBS system
in practice, prSWidgée?ﬂ?eéréFBF{?at5ﬁ§ﬁ'on9¥%aéﬁ'inthbﬁfW6r%%lEgndﬁ% and
Tokyo, all 29d1ynei R todeadrheeeay behk alddles af eclaCtbbMel afe hbeksane
time and a price.is owned by the arbitrator tq?mhon1 he price is_i.nput is
connected. Thus *Wher &% pFredits SHFGBY a3 tder Pratonddf aRdF'Hit by a
‘trader in Tokyoditheibmicahtaidilltke sutpenfyoprietkd withatdiyh thel Gkyk, and t hen
sent on the London., If, in.the antine, the sa ri ce has been hit in
London, the secOnd I G-I nEhec (Wi Bas oRatved By THA: GaR g
arbitrator firstcre&SMVARY OF THE I NVENTION. i0o The invention ains to
overcone sone or all of the problens set out above and to provide a trading
system whi ch can respond faster to traders around the world. In its
broadest form the i fAvemidiahopr oviedesriaet aticnyhbusets adsnchasresl emitevi Ng a

number of inter cannect eck 5,81 bl { rators gt ghichonly one s, ACH ye,At @
given tine. The arbitrators are ‘arranged i na cl'Tque and are
i nt erconnect ed. sTbee ardi tgiapdes peed-orah t keedit chingl oftdyi d§oandgiofener s and

deal execution. I ar bj tor ket_,di stri but . 2a
Enbodinengé of gﬁggﬁéﬁﬁﬁﬁfggﬁ'coh %%egtﬁ%ggévgit@%%% 3¥gh%%éﬁ$$aﬁ%§%ﬁgsysten1
such as the Reutérsa@ydicem deseridsedoaboveditm whiechaak |navet chihp ke deal

execution is perf X I s i it ne.;ad g
di stributed sys%é%{suc §%§ﬁfﬁgﬂégg‘§§s§2%$%gﬁ%$%ﬁéﬁ aﬁgvggF%QMﬁgiﬁﬁﬁg
mat chi ng may beaperdxaviedsty ttendbdacyrmifehasf al ooy drsn THwusysdem may
be controlled so that the active arbitrator is located in the trading

regi on generating nost trading instructions. This ensures that system
response time is mnBaikedhe above described systems have been used

15 successfully 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 matching engine and deals execution system on the

other gide of the world as the system is inevitably

sluggish.

30 The EBS systen, in practice, ©provides three

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



29 June 2004 - 5 Preferably, the arbitrators include a swtching nmeans

whi ch anal yses incomr _g trading instructions and switches the | ocation of
the arbitrator when the volune of trading instructions received at 9%%?604
the passive arbitrators s exceeds that at the active arbitrator. 'I?he vol une
may be neasured over a predetermined time period. In accordance with the
invention there is provided an anonynous tradi ng systemfor trading
financial instruments between counterparties, conprising a plurality of
trader to nodes for exchanging trading inétfuctions to and fromtraders and
for passing a view of the tradi ng book to traders; and a!ﬁjguralité/i%f

i nt er connect ed FRISh ARG LERYT IS 2F 6r2HoVGi iy 1% SETadithg THsfr 8ttions i nput
into the systemwanh foy kdentdrbytpgr@ndcexenoti pget pates, inhemneun 15
information relating to trades and to the.trading book.is _pass fromthe
mat chi ng engi ne%ortrt?cttﬁg'tr@b‘isngw%ﬁ@s? é’ﬁdcﬁhéf’eg PRY gygiavgtnrat%fgﬁe lg‘nl y one
of sai d matchi ngoenRg@ nes isiacky ve teaper f it nTdident idtec atatah ardleXecuti on
of trades, all tradi

ng .instructions input into_.the system pei sed 20
to and acted updtr AelBett Yrrs?t”cﬁirg’ﬁﬁoeﬁﬁ‘% n%“.enl'ﬁgyll‘s:n%n ﬁ%%@?her
provi des an anonyauws theafkdit isest ene famet patha Gasnis¢erument $nbistnueen
traders, conprising; a muni,cations network for transm/tti ronic
nessages; 25 a %T%%ﬁf:f’@%blﬁ f”’tlg et @F’m%éﬂll%iic%%ﬁé%?é\é%né}% #e}g S8

communi cat i ons awiwetkoeathrdtor generating el ectronic price quotation
messages including bi d and/or offer prices and for comunication to a
trader of price information received fromother of said plurality of trader
term nal s over guMMARY DEtTEE KINVENPEONal ity of matchi ng engi nes connected to
the network for matching bids and offers input into the systemand f or
executing deals where prices are matched, each

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 response time is

minimised.




'~9 June 2004 - 6 matching engine having an associ ated market distribution
means for distributing price nessages to the trader termnals, the market

di stribution nmeans being responsive to the price quotation nessage nd 6&?
mat chi ng engi ne; 5 wherein each of the plurality of matching engiﬁ%’“??g
connected to each of the other of the plurality of matching engines ar_d,

at any given tine, only one of said matchir_g engines is active performng
price matching and deal execution, the remaining nmatchi ng engi nes being
passive and to the market distribution neans of said remaining passive

mat chi ng engi nes distributing price nmessages fromthe active matching

engi ne to the trader Prefaraals. BRI EFPDESCRFPTIONUCGE THEY DRAAPNGIEaRS

preferred eﬂbodiwgﬁ%ﬁt ga?igeg nventi oo wWdd: Row,Rerio: descridied i bynamy of

exanpl e only, an eference to The acconpanyi ng draw ngs in which:
Figure 1 is a nébaoikcdibey arfi dtheaashsteahoaniyedyi Bee t el ity @it £6R41HE gure 2

is a sinilar diagramto figurs.clbp Whi Chet e 29, arbiddalorsmaeeafan) aced
by broki ng nodes. DESCRI PTI ON OF A PREFERRED EMBODI MENT Figure 1

illustrates a physeeds thathiatedhar aCWHITCIRTPSLERRPF i s SRR oA URE | TRie RSY

arbitrators 10, nl2eulds ha-"ht roash-Arhid naker pbaviag a market distributor
(18? connected z~ to it and one or nore bank nodes (20) connected to that

mar ket distributor. Further market distributors nay be connected in between

the nmarket distributen apdhihedkapkiinade asvshowh ikRebeanshrdZiaddus
except for the arbitrator clique, the network graph is a tree and the bank

nodes are 30 al RRYLYTRHYEFAdERGt ST FThEGT aF Gty TeBRNEt e dPEETORE Gt her
29 June 2004 ngtwpidn NOs&: e rpusber cpriBE ket adip3LiEhbutPr s ofraiepat h

fromthe bank node to the nearest potential arbitrator is unIiHLt d thus it

may be 0, ifot sRBIRS ForasexHEWIIPA BraAihes 2EET98°HMP 28° o flor’d Fs shown

in branch 22. |Braders and for passing a view of the trading book to
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

passed 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 further provides an anonymous trading
system for trading instruments between traders, comprising;

a communications network for transmitting electronic
messages;

25 a plurality of trader terminals connected to the
communications network each for generating electronic price
gquotation 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 connected to the
network for matching bids and offers input into the system

and for executing deals where prices are matched, each



S branch 30 the path between bank node 20 and arbitrator 14 has a single
bank node 20b and the arbitrator has two market distributors. Al though the
enbodi ment illustrated shows a clique of ~o four arbitrators it sk&xﬂd gﬁ
under st ood that the clique could have any nunber greater than one. “Atf& &
to each of the bank odes is one nore order input devices such as a trader
termnal 21, two of which are shown in the figures. It is to be understood
that any formi5 of order input is possible and includes buy/sell orders or
other trading orders input nanually by trafers or according to pre defined
conditions set by traders such as a buy/sell order that is

| i,nput :
aut omati cal |y oneediiesneriener 8aehes b caf i "Condiei 6h. dAIStp'g?}ﬁ% iVely

t he order input i.ce c ; k| yya-0matedagdde rar bicheat oradeggerform -
t he sane functid%gé? igé?he8%$g8?%§§$éE S systen1V6%3/15467 refetreqx;o
earlier, that istd#vepadse s ponkeblde sEBFOHICe#RRT KEAGS aritPPFEstY
execution. As a .nat j roki Qﬁgpgngogﬁgr@ﬁxmgﬁ .efgiregki ng 2s
node conbi nes tﬁg%%%%%??oggfﬁﬁ%}ﬁgfhg??ce wat chi ng, _deal gxecution and

mar ket di st i bution. Wirraige eafhachreierlisaelts ThtBHEEI Eo T the
functionality of_a hurag byakes, anchd SrhBEecf Ity blershiaty tdfemarcaimgenent
of arbitrators and narket distributors in the present s Ste@h,%£t+ﬁiﬁﬁ SO

| ess 30 hi er ar chénrinesBpndef fhi TR6rI1EEc hiBF okeHhodE Fas “Sn-eduar stat us
in the network V%?éyﬁésncgga%&&ibgexéé&ﬂdfhyngBQQKQE nedeshiare ahdo &ssier to
mai ntain partly because they may be inpl enented using 2 5i”%%¥g?@¥%¥ﬁ?'
conputer. 29 RHASUZOOR, thRe TERRIRIRE FRVERIEF MBI REFe° T DAY “one ©
arbitrator ,of theeligued halsd:Spaet by enedfi Sof s sanlly reneiafhs t pasoFve
performs the function of matcrirlg bids and offers in utfkngm%hgcé%ﬁ;en1
and executing degttshipgecr@tiafe s Bt EE8P BHGINFH° ¥ The 71 gure” 1 s
arbitrator 10. W& itfy ngifd tdAtae tsadat iceenitdies remai ning three passive
arbitrators performas nmarket distributors, passing price informtion;

input to the arbitrators down the branches to the bank nodes fromwhere it
is distributed tgridmdgikchestioalosr oBE apRavadier fl oor to which are connected
to that bank node. An exanple of the trader termnals 32 is shown at branch
30 connected to bank node 20b. It will be appreciated that if broking nodes
are used instead of agbpiepdares drbedmsketonitste ibutesksohunetl Rl i By
forms a part of the functionality_of the 15 hrok] d ko tihe

ar bi trat or $5ar e ¢RIF M ?%éﬁﬁhﬁgf?gﬂgﬁFt?n és%b?%@ggﬁgegég%ﬁ%gﬁg7%ﬁ
addi ti onal mar keicebngddnyhuyi areéimet tonabidhy: i s required. The market

di stributors described in W93/15467 provide suitable functionality. 20 An
exanpl e of the system using broking nodes 22, 24, 26, 28 is shown in figure
2. In both figures 1 mpgu Ut ishovkdwiek dideran Gddat FiRtSThemadd iSohaT

mar ket distributors IS may be onmitted as nmarket distribution functionality
can be provided 58781y ¥ om the matching engines. 2s As shown in the
figure, each of the aFbytratoris arsimidas| diparagy 60 FHREE Lotal Vi Fe Bt hers.
The |inks between ssive arbit a : dhus, in the figure,
the |inks B@tmeeﬁr§$%$%?%?b?gel &%%%% 6%§f%9§ﬁ%%§%ognd 14 and 16 are not
used. As soon as a different arbitrator becones 30 active, so the links are

used, for exanpl g, when anbigk’ At Skerekr@BleRastiviivt he other arbitrators

becone acti ve.
Figure 1 illustrates a physical architecture which is
comprised as a cligque 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) connected 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
cligue, the network graph is a tree and the bank nodes are

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



29 June 2004 _ g _ It will be seen, therefore, that the active network
links always forma tree. The active arbitrator perforns all broking
functions. Only the active arbitrator may initiate deals and serv Y
central repository of s market books. The market distributors, includlng
the passive arbitrators nust, by definition, also have conpl ete books but
they only update their nmarket book information when that information is
distributed to themby the active arbitrator or where there is nore than
one market Zo distributor in the branch; by ar~ upstream market distributor

who ultimately received the updated infaormatjon fromthe active arpitrator.
Credit infor matomorky eee st Eﬁ)‘édné‘fb“‘f%ézaﬁ?ﬁi%t SSEEFRELYTT (P BR-Case

ei ther each arbiddgatcae Behdsnadd dcs thhenesesid dotleatnal | ofbiaddatbheisi ne or
recei ves changes .in credit informatigon switched fromone actiyve arbitrator
to the next whéflifdfedctive éFbi“la?’ag]&r bedbitesS P Passt ve ar BT Pat 87 . The
mar ket di stri bu@hshekngt ydingridhesi Bachdxme aar bhbuat O Shraarcd pesponsi bl e
for maintaining their cogg of zo market books ?nd ass%ngfi.forngtign about
book updat®s t FERFEdBANSET ARPMBEKEESY RS BGPSr 80 the AFHiTraPors:

broki ng nodes an@ BBskeildbsik idudeorso Ry tiey erbabtks nodasscomeatieet
directly to them In this case the market distributor or arbitrators are
responsi bl e 2s F6F pPep&ing 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 deal able his is.prices contributed.
counterparty wth \A/?ﬁl(?ﬁoilglé E“%é%m‘?{l&t l%g\llsét%afceeg’l ?go‘ﬁ?iés %slgﬁ?ng%f t hat
the arbitrator feas 3e@biheatweessarshouiédbe inderstatidorthakf tbeedilique

i nformati on iscﬁkﬁre e semhe(%? such @grqﬁl%_gggk node then the bank node

|
nust prepare tIfé rg%YeJ¥lmF* St e frader termnals and the credit

informati on nmust be stored in such a way as not 29 June 2004 - 10 to be

accessible by the trader. termnals. _[he,pr S s ' papket. vi ews
is described fully ﬁﬁ%ﬁﬁgﬁﬁfgﬁéguﬁhééb%%?e%%@Q0?8%%P€ﬁgg%%q?ﬁqorpor%led
herei n by ref erepoe. ddNiersastclader 2i nRdes terewadudt e twet of avhiicde¥e 5

termnal, the q&g&% Eﬁ éﬁg”ﬁigﬁggsﬁﬁﬁ?ﬁk'¥ot£%tJHaé%%EB¥§ that any form
15 of order input 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. Alternatively the order input device

20 could be fully automated.

The arbitrators perform the same function as in the
prior art EBS system WO93/15467 referréd to earlier, that is
they are responsible for price matching and deal execution.
As an alternative, 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
igs intended to mimic the functionality 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 brcker node has 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.




arbitrator. The quote may a~.aomatically be sent to the closest market
distributor who will use it to generate a market view for the bank and then
send the quote to the active arbitrator. Thus, referring to the fié}}'fu‘tﬁ 2804
gquote io is submtted by trader term nal 22a and is passed transparen Fy up
branch 30 to arbitrator 10. Alternatively, the quote is passed first to

mar ket distributor 18a which updates the bank market view and then passes
the quote to active arbitrator 10. The updated nmarket view is passed 15
down to the bank node 20b. The active arbifrator will attenpt to automatch
the new quote. This process, described in W93/ 15467 involves the n
arbitrators | ooking fhF & iGdERR| daE BHGTBriderr e PEt P FGLeT i &58el |
order or vice veiSane Enstchs achBiLh 18i2Qsf oung, oddharpi bidticat p&r furnls
initialise a deal execution process follow ng t%e gr ocess dgtzc.r itbe .ien
W93/ 15467 whi chthencTiREs o8 Gredidt CBRREKPHF pfoteSsiers TR sy e@m'fids only
one active arbi tgakemn LRr&xdsuhagp@sSii | They oftivematei tealorpsiosessing as
can happen in the system of W93/15467. The 2s process. differs from.that of
W93/ 15467 bnly i theder%edit PRIGEREPFort s s‘f”gjr]eed 551% h& A 6P PaL 6Fs i n
whi ch case credijfcrgheckicng iemderihgr oeckd pmRdiatehybidfatddie peethdn eheck is
unsuccessful the deal will be termnated. If the arbitrator, fi-gdts no

aut omat ch, or cdWrEREy Ait BRITORSarPE Aot ©F 5% O Rant The Whol € bi

anount, the actimeiarbibiat @wadds bhendlsat €p @het benk esiddwakbrampdmeie to

t he book and inforns the i medi gte downgtream nar klet éjrll sérimpéjé IS iogrmar ket
updat e messages.it 9 ILHEFBVEES- S CFPOCHr ARTTHES 9% 57 pbsN Bl ¢ That some
partici patiipg bamishmayecagbagedird hei thet ethrk imfder.matinoexbepir it ¢hed at
the arbitrators and sone nmmy .not, Barks are qften.relu t r iLtive
credit infornati9AiEs Bsffg%%%]esdgaf%ss‘% CEn ?tn%fa‘trﬁgt g(l%a(géer?}ni\tcﬁgsgp?%;%%g‘&ﬁr es
for credit checkicag wiobl. be willybei dppfediratddeseti bedowadkovg. nddeshaygh t he

systemis anonynmous the arbitrator wi]l have the_id ity aof .t Qe
owner. |f that r}’aﬁﬁfsiy HE§-FES % edlafwf%rn% Osrs$tof§8 c@%%éaﬁly%llstp%a%%c%eck
credit 20 centralunyriahal tagt féoms t e pquot efovirter . fhfictivmadount eEpdhey does

r ot have its credit |limts stored at the i rj i
e H % ¥ aﬁéﬂn%%:go%% e Vﬂéérda \r{:ﬁs Eggse a

perform crédit CHEERPHg 0%t hé el evant™ ba Wien a trade
price with whichEunetwoshestSdeecddmld, ime WG9/ U671 haddpEienal Adiket

message is sent from.the.trader ] to ;the i at an g and
then to the actic{/”*g%grl%flg%}é or%afl(trﬁg%ﬁag.qquhe lEa??bi ?{?(2{%%@ S _telﬁ%n Ir%%%%nsi bl e
for matchi ng t helisttribGhoes a dmtcchbhds beemOSSYABEFSheREOVHES] PFE®dSi ng
occurs in the s c@%&gii 20 described in WD 93/15467. As descri bed
above, the credit checking process may differ if credit data is held at the
arbitrator. The enbodi nents of the invention described utilises a single

active arbitrator/ broki o b aug: 0f Boowrdd tivatersd broaki ng
nodes 1-, %g 14, 16%2@%?%%? ll5219513615 htLi?yrelsq:tehle fol T owi ngr%: scussi on,
references to tH$. a8 vis aslsivy diforfignER ude TRePaERi TEIHIGKilng Rode s it

is the arbitratafyachl QRaldy¥oba thhe tHOkhAg: Dodel wakrb: id saetbwersThe
active arbitrator is swtched such that the i , . )
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.



30 geographical location of the active arbitrator corresponds to the market
which is nost active. Thus, in the exanple of the figure, one of the four
arbitrators will be located in 29 June 2004 - 12 London, one |\rggﬁe\ﬁv 04
York, one in Tokyo and the fourth will be a back up. The hack up w b S%Py
be active if one of the other three fails whereas the other three wll
rotate the position of active arbitrator throughout each day as each s

regi onal market opens and closes. Switchipg between arbitrators to activate
a fresh arbitrator as the active arbitrator could be manual, or, for
exanpl e, tinme based .such-.th ool r OREOS L | tor

| ocal to that mar ketﬁbgj(}&%eggt %’gg{;bgg%%%%?a{fg%? IE'?Qi g'%{]‘gﬁ‘ g{e?g%,gﬁto
however, to swiltichsarbivéyatons en tirhe. ba¥hs aftitet wortk tvetemeerTREMECt i ve
arbitrator constant i tOors. nu rof..ne es j

originating fr %r]hﬁall%g%kgglgs ufg‘%’?'é%gg%el g%glllﬁ/g ttﬂc% \tA%éew'@’itef faelfd(}%tr Q%%lis?‘%
arbitrators andnébonpaeesethenenit lsetrhes nasberheof cerdwaguoterssaperthi €5 i 5
originating in ct,i ve ar bi tqr., segd. thi S..L nf i t system
can det er%’ ne \'/\‘A\%g%e?o %Oﬁ%tséh ttghg gllgafrg(ggen(t&!léa)%bj%plrtgtr%? g%%%ﬁifs}gj \I\E?%h t he
next active arbeepaverasticyhtobe mGte positiindtéondidlisenhapal @ Béetd switch
arbitrators ifpbBesnyIbenol GhatesAnd R rahabhe: agoactiye-acbi brat or

over a period of tine, say two minutes, is exceeded by the nunber of quotes
and hits at anobherthassinferarbl et dtsodiseibeird SanehePney Pt d4ttHen t hat

passive arbitratgr: PeCOMes, t hGracki VendWdi 1AL QoreZNt PLACLALL, nhbREE IS A
portion of the trading day when 2s both the London and New York narkets are

tradi ng sionul t dAEBEEPYtamAn| the Brpecli Blyeat HRSLERBMIBUSESIBITAEEFOTty on

each side of tRQecALhaRkhteGOUWdloaUgehBe ReEEYE anbbidAleh EQosWheh very
rapi dly backwards and forwards, this is undesirable and systemrules

prevent excessP?Elviov@PIFafAde in response to random activity. Wien the
active arbitrator switch is nade, the forner active arbitrator will first
send a nmessage to the new active arbitrator informng it that there is to
be a switch 29 Juf&e8dba Lnfpgmabiel t &Y i P sStHeEhedtactiSe 25 2BFt rat or .
The fornmer act bygiefdidy alOfwnliBERNkLaSE 0PSLHdY tdaatil Rgbatyat@WHdeaksaal t hough

part conpleted deals are unaffected and g/ill .be conpl et ed b%the f or mer
active arBitratdf. SFeWevdRiorraa 61t i §etb‘8?m‘?rng%cewes angés 1in

credit information switched from one active arbitrator to
the next when that active arbitrator becomes a passive
arbitrator. The market 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 1is
prices contributed by & 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



s deals fails it does not performany rematch; a process in which the
arbitrator |ooks for another quote to match with the quoting party.
Instead, the former active arbitrator sends all the deal data to tibeJu?lg\yOM
active arbitrator which perforns the rematch. io The forner active
arbitrator will then send all new auotes and deal s received from bank nodes
to the new active arbitrator. In this respect it has started to act as a
passive arbitrator. Finally, it starts to act as a market distributor

sendi ng mar ket book information received ffom mthe new active arbitrator
down the line to the next market distr] Qr. 1 ne bLSs aobhank
node it will al&8 ?eﬁﬁ?%sstqﬁ’&en%ykéﬁév#gév{\/i%rte%ﬁé? dnk&h‘léhg)qﬁg\%vgacti ve
arbitrator willpfépstimeavate, vimwsestabddstibefl fiey do WeP3 /4% eddyhrexi st ,

connections with all 2o passive arbi.tr S nhhen, brpadeastnthe new
active arbitrat 8?“?%%%%%‘”%\1/85 the 1\5%:%%—%565} tﬁe netvvorl}lz. This ensures that
all quotes and hit nessages sent in the future are directed to the new

active arbitrator. The nessage nt W or l.ai p,Lhe seguencepyaber of
the last market as ugggfle aneggg%éexet %gﬁh{:/\%és%seﬁ bg‘mt he former active

arbitrators Thetarbitalt orhd hewotst ars sstonidcedaslizACchEY | ¥e &PBi BFEEGT. At

the nonent of arbhitration, the switch nessage l.sirecsl vied the: beskcwd the
new active arbi ??%%%?atf%r'i dent?cgﬁéto t hat of tahé fg%mar active arbitrator

at the 30 nonentloseseasacketo derkobutomtwid mgllTHISS dfisiPeSePRERES He
swtch is transpargly gndy FQf SXAMPLf. dfelcAnaleh €dn gaeté to the new
arled’in

arbitrator if a deal has e previous arbitrator. It also ensures
that only one a@®ivderer@@4torl aThusar BRERBEEIT WO FRenfiFHie SadHote

potential .deal ayol ? D iNe Pegsi PLLisly ofethigamevenst iy aribi t baksedtrying
to initiate a deal at was initiated by the previous active arhi tiator.
The renmi ni ng pashseszaiilr ap Grenchhth tehasPite@érvet s t het it rat or

swi tch message %ﬂ%‘ aoppae lhesequence  Hupheleti aikheisyidicrsaesaage an d
t he sequence r_u ef cf the 1ast mar ket update nessage. If, as a re?glt of
the conpari son, upfiet pasehe dapkbirprkebr ViREiAMESs Rt PRESFHad oTWEE F2cei ved

all the marke ~UpAal e.PERSages b Wi hihehabliatad URiiied heoni dsi pgsmessages
are received fromthe forner active arbitrator before processing narket

updat e nessagesdtwont® HerendatkhcEPYe 2bitrator. This scenario could ari se,

for exanple, if the one of the passive arbitrators is nearer the new active

arbitrator than the old active arbitrator,_is I\/bssa%es fromtge Hew active
O % e ne

arbitrator could arrit¥e ®eHoeaBat 1HaCTNEESRGEESTF ot He- TET “acti ve

arbitrator. All jother neges erckbe, nesswribeni ih ot 15R67newalntsist kaeor ' s
| ocation when. they receive the arhitrato

new active arbi BFALbFRERIF 2PWHE dSE taﬁ‘a{id%\é\%%%‘:iﬁonn@%%? adlelqr ghgl\%%%ﬁ%%l gyaage
hit messages. |tuskdl ibeaapprecériead drr amctheetox egol hgsudiata wiitchever of
Sty o e Bt TEEhE g ol U T et ki
active at all tppBSesstfdSowing the process described in W093/15467 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 W0O93/15467. 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 messages.



2s only the deal matching and execution functionality which is swtched.
e possible difficulty wwth the system di scussed above is the need to pass
the tradi ng book from one node to 30 another as responsibility sra}bJuis. 04
This will take time. In an alterr_ative embodi nent, nore than one but"fgP

all -the arbitrators are active at a-zy one tine. It is preferred in 29
June 2004 - 15 this enbodinent that two arbitrators are active at any one
time. In a still further enbodi nent, nore than one arbitrator but not all

the arbitrators are active for sone, buf flot all of the time. Wen the

present active arbitrator s si gnal s .that responsibility i PASS 10
another arbitrator th8 BFEF&Td néw érsbiprFgf?%fesr%l@tt%h St?é%o %rgggl\/e fn%)jr a set
peri od of tine.rdis renabyese ttheths tdiargdbooknformbeitn dresinge srededrvathout
any loss of matching_ and deal execution capacity. t h S desgri bed
has the advant ages agﬁbﬁtéf“é?‘rﬁ ﬁﬁéasoé%enp?gln%at c%%pr}l{gs gﬁ%c(ﬁt?éla%?%, agc used
in the Reuters Systemsdesceidedieatii@mantibhsto bet aboredy dffesadvantiages of

having arbitratars in different |ocations _as used in t BS. Syst.em
descrigbed Bar | i BT ThRS By stEmProvides® ??\reggezcﬁl%e,&les&gnga?’ilg%l %gl Scati on
host system | nn@shlid icdnthat |davatechedgalane.deal execution is perfornmed in
one place at any one tine but the |ocation of deal matching and deal
execution changes over tine depending on market activity. This reduces the

di st ance between noshlafoudne thar ketteparisi enpaynrss dig erbizoaprt oHildg
engi ne ensuring that .the.sys t t nd {gS [ had riaders to
ghave ttl)'léa Il%f?’té%:éﬁ%%%%% auI)@é.o eBNd S i ;?arrtfyo ag '1

use. The system nay on“a private network such as is used,
for instance, byrd¢die priésens Reunmrs Spstesilr déul ¢ausecHedr cateaftilti nks

over a public cOUINCALiohs 28.4St el ALher naldokel yuhbe, Systam ol d be

| nt ernet Dbased. r rnplementation is adopted, the functionality of
the systemis tétmusmmarvardoas modheveattionsedht Hevidlsogieres 3 &h5ossi bl

a and w |l occu €5k H{eddo the arkom theidt cdepacking 4 amet he
scope of the in%/re%]?tléo%% ol\gvh!lﬂcjh is%efi n&d fﬁ% t he cllai s appﬁded her et o.
| n one possi bl erglogidritcaeilomodehe mat chi ng, deal execution and market
distribution functionality could be conbined into a single broking

functionality. The arbitrator could be . . . _
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 matching 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 utilises 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 in 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. Thus, in the example of

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



29 June 2004 - 16 replaced by brcking nodes which effectively conbine the
arbitrator and market distributor functionality described. In such an
enbodi ment the passive broking nodes would still perform as narket29 une 2004
di stributors passing on the market book to s the next node in the su%-?ree.
The system descri bed may be used to trade any instrunent anonynously

bet ween counterparties. It is particularly suited to, but not limted to,
financial io instrunments. These may include foreign exchange (F/ X? spot,
F/ X futures, FRAs and other instruments.” ~>29 June 2004 J7_ CLATMS 1. An

anonynous tradi stem for trading fungible,ins t tyeeantyaders,
conprising; a cggﬁ%¥iié§?i6ﬂ§“ﬁb?ﬁ5gk9%%”?T§%¥rﬁ%%#ggﬂk gg?rcnlc nessages;
a plurality of ardetkimput Tevibeekx corwikictedyt bet het Tonmimiwst kénshaet wo=k -
each for generat| el ect Yani.C price tati including by d
and/cr offer pr Péggr aﬁ%rﬁeo%égﬁrﬂn?ga%ugtr?%t 8%§e?$§§€&?§§¥llgr ixlé)e %"nfor mati on
recei ved from cbhe¥ofn sehcquliveakicbytoftoor derougiputt d@hc gigyorer eEfe

network; a pluralit f matchi ng_engin c ed tQ.t

mat chi ng bisgs aﬁag%%(l?olrsm?ﬁ%ﬁ% irﬂeél%t h%édsyg?]g?ng%hd %F““E%%%S“%%& s
where prices arerhiticheds e¢acharmvehe ng Enegineatinibiragonr asasdecirE €& mar ket
distri bution megns. fof, 0 sbri Pyl pg. Bl €, Mssagesal b L he rar dived BoY)

devi ces, the mafket distribution means ‘bei hg responsive to the price

quot at i on nessagkst adtkrt hegivErc hinketecpgine e thgherel tradeehlefat e plaral ity
of mat ching englnps. J S,CONRC! ef { 9o82CN,01: e oot her sof sLhguplzucabaly of
mat chi ng engi nes and, at any given tine, only one of said matching engines
is active perfohaverpmprite suicth ngrhhtradeas” evecths obasig hefr &faIAThg

mat chi ng engi neg heing Passl ve.and themerket distrbhul) oRoABaNS Ofnsai d
S . ! C ; : ¢
remai ni ng passive matching engines distributing price nessages fromthe
active mat chi ngnemkgmett oevheidregepnfinpidts QEVFERating TARM aAbhyP5uE R T adi ng
system accordi ng, Lo, cLad fAkinCRIP S RY rSWEL LI ?Qsmqsarf&rtrﬁ%{:élh&ﬂg t he
active matching engine fromone of Said plurality of matching engipes to
anot her . compares them with the number of  new gquotes and “hits
15 originating in the active arbitrator. Based on this
information the system can determine when to switch to a
different arbitrator and alsc which the mnext active
arbitrator should be. One possible condition would be to
switch arbitrators if the number of guotes and hits at the
20 active arbitrator over a period of time, say two minutes, is
exceeded by the number of guotes 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 Atlantic 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 made, the formex
active arbitrator will first send a message to the new

active arbitrator informing it that there is to be a switch




29 June 2004 -1 ~aonynous trading systemaccording to claim2, wherei : the
SWitci~ing means is responsive to the price potation nessages. An
ar_orlynmous trading systemaccording to claim3, wherein each ”at9¥jﬂ8c2004
engi ne has a switching neans, th switching neans conprising nmeans Tor
conparing the nunber of price nessages received fromorder input devices
corrected to the active matching e==gives to the nunber of prices nessages
recei ved fromorder input devices conneqtﬁg_ﬁo each of the passive nmatching
engi nes, and neans for switching the | ocation oz the active matching engine

L e enaSe! Ve HRE QN0 N0l 157 £OF Ak NGe LD, 0L BRSS! AUTBEL AN SBELRE

messages. 5. A A anonyndls trading system according to any previous clains
Wwher ei n the nat ehbhigrasngi hesn atepar iaiigediag arycheguisalsnadpsmgiord e r adi ng

system according_t e;tlne?J t@ﬁgls %9f£$&§§§gﬁ5 M@utbedgg@nﬁgéte@r g?,gg@ped

into trading floor e order 1npu Ices of each trading floor are
connected to a bamkemedeivy drbimesyrousicwesdr ngl S yteert ackeradPAECYY cl ai m

6, wherein the hank rpag.el% 3L d?@ghn&?gg@z%% EﬂyOP&nQﬂcchs;aiag pggeé%niitrb’ of

mat chi ng engi nes on a Branch ot sald comuni cations network. a, _
anonynous tradi aigysthemaabéoraior tookel &pmanotfiser ehatore drtABre By anches

of the ntwork @ﬂ?r&é%?r%[aﬁl?e:ﬁgt ongsfdld ek Mabkal - di st 4D ulhepaRans

arranged i n between i de and the market distribution neans
associ ated wit hsemds mdtlctihg 8agl rdata tRothRMEWEOL1vE0agPl Eator gt t cus

tradi ng system ggﬁfgﬂs +8et Pagd@iyn 8, wherein t:~e market distri'cution
means adj acent ank rode i~ each brar_ch of the r_e~wcrk in~lud_s neans

fcr preparing a market view for order input devices connected to that

ba.”. k nodg . I'p, Anranopyus 4d:adeng syetamn:a66andidhgnt @eahaim new
wherei .. the matching englr es each conprise broki nodes includir_g

;
nmeans fow mat cr FReL ST ideEs deabaiecrdv cexEd PAGE ddss gﬁdtﬂ%él.eﬂs afpTve ~

di stributing prifgsratbe AN ANOERUSpEEAdE PgnSYSEERrBECOtdliag tas o ai m 1,
wherein at | east score of said matchi ng engj nes correspond to di ffertent
gl obal tradi ng Pe#iiois 2TRAGTAERY | 0dEFEdY n thEPTFEspRCEF VA PalBFRY T egi on.

12. An anonynoug; s#.adi e rS ¥shemd ofatuadivooy fiungihhei dmstadaiead sfhet ween
counterparties, conprising: )
P 15 therggw act%ve 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 message that was sent Dby 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 is
identical to that of the former active arbitrator at the

30 moment it ceased to perform matching. This ensures that the
switch is tramnsparent 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




a plurality cf ox'der input devices for exchanging trading instructions to
and fromtraders and for passing a view of the trading hock to txaders; and
a plurality of ir_teiconrected matching engi nes for hol ding all trfyjjuggzom
instxuctior_s input into the systemand for identifying and execut’i'ng
trades, wherein information relating to trades and to the trading book is
pased fromthe matching engines to the order input devices, and wherein at
a given tine only one of said matching engines is active to perform
identification and execution cf trades, -at%¥ trading instructions ingot into
the system being passed to and acted upon by t'-~e active match%fgg? %ngi r_e .
13 , An ancn, r notR: 5@ g dy dPéit ake oP PN PEEEDRE A SR VoW HRY €T t he
non-active nat chbagiwngirthesscinsaid Bl biyiofattd echiyhgg eRgiinesiate
distribute infcrmatien relating to 29 June 2004 -20 trades.and to trading
i nzormation to EHEr §BREiHHULTdEVRERE PYEhe PrEvious @iy iy RO EFA T g
system according to cl aim12 or 13, cenpxisirg switc:2ing near_s for
s~~ritchir_g tble location of th active matchi ng eng' ne fromone oy said
plurality of matchi ngPenEFTREHRS SRGERET 2opgtrators, "2?@“ SRY¥T 8T adi ng
sys tem aceor di fige t arbi@tdadd swither ehdsssaé dwshit chinbgraeans ksquesponsi ve
to market corditi cns ., 16, An an nﬁgus t Xa ir,rgg s%/stem'acgordeirn gtt%QCI aim
15, wherein sai 8% cHi MG nEAHC S WCEE %S AP HeRe TSP SREE CHTRG “ehgi e to t he
mat chi ng engi nerde€emdirRgrt Npdpeat Bsdsagel unerd, tasadi ngesnst r o€t itdres_ 17
Ar: anonynous tradi ng system accordin o_ar f clai ~..15_cr_ 16,
wherei n the swi t¢H Sr?éadt W?%ﬁ%lsvao%lr%(k%ﬁ‘?‘%f g?ﬁé?e%g%%eiﬁag%%inr% engi ne
and a new acti vgetrat&dd ingdengilnecheand@onpipdes meassgas thewilr meyitactive
mat chi ng engi ne for. sending a. nessage tqo the new activ tchin i ne
i nformng 1t t h&tS% ﬁ‘ées ‘Bg%%}*%gtlﬁgwa 36t Pve ﬁ%?% Y%l% gﬁ%?n@é a%o means f ox
forwardi ng tradacigivenstbictadoos bebetey pdoadsting farket goiateemasgadsisng
engine to the ngw active natching _engine. | g, .0 s..tradi ystem
according to claf %1? RREr & H ThE gg\n!:f%ﬁlrhg T&%}n%’%fggrx?ﬁgrco%%rafpﬁ%eez means
f or broadcasti nfpit kealmptat i oh thfe the afetheapbEvevamnthiitngt ergyilseneansr t he
net wor k. 29 Jgﬂg gg%y%6é§%e 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 guote 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 functionality which is

switched.

One possible difficulty with the system discussed above
is the need to pass the trading book from one node to
30 another as responsibility shifts. This will take time. In an

alternative embodiment, more than one but not all <the

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




la _ A -~ a :cnynous trading sys temacccrdin g to claim18 , wherein each
of the ncr_-active matc~:i:~g e~~g~.res conprises rnPa=is ~cL receivir~g th
a broadcast active matchir_g en9=a nmessage and fer conparir~g an q&%giggbgh
cf that cressage with an 5 attribute of the |ast trading bcok infof ron
message received fromtre foxmer active matching engine, where,,'rn, if the
conparisor_ shows that no =urther tradi:g book infornmation neSSageS are
Still tO0 be rECevved ~rQmtho forner aC-~ye _natching engine, the neans
processes tradi ng book information 10 nessages fromthe new active

mat chir_g engi ng,; At Jaf nbhe ook sen, shaws that. thenge.are daxiher
tradi ng book information nessages to be received fromthe forner~active

mat chi ng engi netitche Mmeang detays protessi mybefineadi ngopBokthaT oPREt i on
messages from (0g, Newact bye (el GhingLaghne-thid 219 Akl Lr agi ook

i nformati on nessages have been received fromthe former active matching
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inp' ~t in{p the systwp aRdcbaradsienbid Hargrpl hRxeeuleOd Fageminghear ei n
in~ormaticn relating_ to trades and to the tradi:~g book is passed fromthe
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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
matching engine ensuring that the system reacts faster and

is easier for traders to use.

The system may be implemented on a private network such
as 1s used, for instance, by the present Reuters System or
could use dedicated links over a public communications
system. Alternatively the system could ke Internet based.
Whichever implementation is adopted, the functionality of
the system is 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
which is defined in the claims appended hereto. In one
possible modification, the matching, deal execution and
market distribution functionality could be combined into a

single broking functionality. The arbitrator could be
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particularly suited to, but not limited to, financial

10 instruments. These may include foreign exchange (F/X) spot,

F/X futures, FRAs and other instruments.
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and for communication to a trader of price information

received from other of said plurality of oxder input

devices over the network;

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, each

matching engine having an associated market distribution

means for distributing price messages to the ordex input

devices, the market distribution means being responsive to

the price guotation 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, only one of said

matching engines is active performing price matching and

deal execution, the remaining matching engines being

passive and the market distribution means of said

remaining passive matching engines digtributing price

messages from the active matching engine to the crder

input devices.

2. An anonymous trading system according to clainm 1,

cemprising switching means for switching the active
matching engine from one of zaid plurality of matching

engines to another.
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4. An aponymous trading system according to claim 3,
wherein each matching engine has a cwitching means, the
switching means comprising means for comparing the number
of price messayes received from order input devices
connected to the active matching engines to the number of
prices messages received from order input devices
connected teo each of the passive 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
claims wherein the matching engines are arranged ag 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 floecr

are connected to a bank node.

7. An anenymous 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

cemmunications network.

8. An apnonymous trading system according to claim 7,

wherein one or mere branches of the n=twork comprises at
least one furthex rmarket distribution means arranged in
between the bank node and the market distribution means

associated with the matching engine.



10 10 10'1 8: 109 ()-1Y7 109 ()-1 11' 109%& ! !
109! () - ###3% &&3 [ <SE7!! 10 Q-1 109 () - @O O O -
llgl/m&()-é 110964 % & ()-g!'s' 1 109% | /] & ()-g!' ! 10% |
_31(()())/;38(%10/4!&0(?-&010%&:()-&')'|"'(wX6$E7!!/!10%1|4|&'()-
[& ()-1 9@ 10%1] 4| & ()-y! %®! 109898| & () -y! & 10%148& () -

& 10%4| 4| & () -

+ 1 10%EbEb&

)*xxkkkk~ =111 10%b& ()-, 10%& () - &10%& () -

£)- | HORPIRYTYLS T0%bbe’ (

29 June 2004

104

104

104| [110% & ()-!'/ 9 '
L0100 418 (Sl w@a@ Lk 1090608 ()71 110% () !

01111111r S1! | 109%;6& ) e KOV £ I BHOIFR TSR k nod
0 . Spn bl@aﬂiﬂio%b%%“ roce
0SbSb! 9) "I 10%8bSh& () - £ 0), Hl;lo%lb&%&,{(gngll[a:gé%mzzme&E'V'*hO!10%/V&'()-

1/ 11097 & (§2 1ePL B8R

| 109%P& () -

FT10%

: L xhahQOLEZ &L ET 27 i c e AL | o
LTS O LR Lo T ML & (-1 510w

10. An ancnymous trading system according to claim 1,
wherein the matching engines each comprise broking nodes
including means for matching prices, weans for executing

deals and means for distributing prices.

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

rheir respective trading region.

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

a plurality of ordexr input devices 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 input into the system and
for identifying and executing trades, wherein information
relating to trades and to the trading boock is pascsed from
the matching engines to the order input devices, 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 to and acted upon by the active matching

engine.

13. An ancnymous trading system according to claim 12,
wherein the non-active matching engines of said plurality

of matching engines distribute information relating to
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of the active matching engine from one of said plurality

Fh

of matching engines to another.

15. An ancnymeus trading system according to claim 14,
wherein said switching means is responsive to market

conditions.

16. An anonymous trading system according to claim 15,
wherein said switching means switches the active matching
engine tc the matching engine receiving the greatest

volume of trading inmstructions.

17. An anonymous trading systen 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 engine and comprises means at the former 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

fo the new active matching engine,

13, 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.
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means for receiving the broadcast active matching engine

messag= and for comparing an attribute of that measajge with an

attribute of the last trading book information message

W

received from the fowxmer active matching engine, wherein, if
the comparison shows that no further trading book information
messages are still to pe received £rxom the former active
matching engine, the means processes trading book information
10 messages from the new active matching engine, and, if the
comparigon shows that there are further trading kock
information messages tO be received from the former: active
matching engine, the means delays processing of trading bock
information messages from the new active matching engine until
15 all trading bock information messages have been received from

the former active matching engine.

0. An anonymous trading system according to claim 13,

wherein the compared attribute is a message sequence number.

21. An anonymous trading system according to claim 1, wherein

the order input devices comprised trader terminalsg.

22. An anonymous trading system according to claim 12,

75  wherein the order input devices comprised trader terminals.

23. An anonymous trading system for trading fungible
instruments betweern counterparties, comprising:
a plurality of order input devices for exchanging trading
30 instructicns to and from traders and for passing a view of the

trading bock to traders; and
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5 engines to the ordsr inpuz devices, and wherein at a given

time one or mcre but leas than all 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 upen by the one or more active matching engines.

10
24, An ancnymous trading system for trading fungible
instruments between traders, comprising;
a communications network for transmitting electronic
messages;
15 a plurality cf order input devices cornected 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 order input devices over the
20 network;

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, each
matching engine having an asgociated market distribution

25 means for distributing price quotation messages to the
order input devices, the market distribucion means being
responsive to the price gquotation messagss and the matching
engine;

wherein each cf the plurality of matching engines is

30 connected to each of the cther of the plurality of matching
engines and, at any given time, more than one but less than

21l of said matching engines is active rerforming price
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25 An anonymous trading system, sWstantially as

herein described with vaference tc the accompanying
drawings.
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