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OF CREDIT FILTERED PRI CES I N AN ELECTRONI C BROKERAGE SYSTEM TECHNI CAL FI ELD
The presert invention relates generally to an electronic " brpgeFggengystem
havi ng a .conmuni cati on network connecting traders dealing in financial

‘i nstruments, Y&M¥Bfe particularly to a conputerised s syst SRTBI8H?188i ng
derivatives such as forward rate agreenents. US-A-5375055 di scl oses an

aut omat ed mat chi ng system for anonynous trading of foreign currencies in
whi ch traders may enter bids and offers thréugh trader vvorkstations into a
di stributed matching system Credit limts, set by the potent to
a transaction, are io stored at Market Access Nodes to whi ch ‘"\“

wor kst ati ons are connected. The credit limts are anal ysed a

deaf conpl etion procedure, and deals which woul d exceed the cr edl t“‘P‘i*mts
are inhibited. The Market Access Nodes are |inked to one or

Arbitrators and to one or nore Market Distributors. The I\/ar H'ﬂl'“ﬂ"ﬂlmmmuwmw
Distributors' function is to is distribute prices of open bi

using Pre-Authorisation Matrix derived fromcredit limts storedc®wo+t he

Mar ket Access Nodes. The . Arbitrators handl e deal matching and resol ve

possi bl e contentions in trades which could otherw se occur because < the
distributed nature of the system preferably using a simlar

Pre- Aut hori sati on Mat r COMMUNICATION-QROREDITHILIERER PRICES INSAN t o
inhibit trades between inconp I 0 to screen

bi ds/offers prior to display gﬁ)'%aﬁ@bgcﬂ%&é%%%bfmzm

PCT/ US98/ 19196 - 2 bidsloffers shown to a trader are "deal able", that is
there is credit available to the trader to at |east partially deal the

di spl ayed quote. An inproved versi on TECHMGALsFHELIN i s al so known and

i npl emented as the EBS_system for aI i n% forelq(im e chang s. Thus, this
known prior art tradin eEsRt FWYRH wadelztes grn an ¢l ngn'ﬁiph a way to
determ ne, prior tpokaragbisystech having défnrﬁt%éatﬁin ﬁet@bﬁ%@#@éﬂﬁ? kfgBefd OM ONe

or nore anonynous counter parties, whether he has credit with tThe anonynous
count erparty’ of f erdesfingtin fiaamaial instpaments,angd more partisutarly e Bycompersast on

his screen and t hus swli‘c;}effad’ﬂ@' derivatives such as forward rate agreements.

US-A-5375055 discloses an automated matching system for

anonymous trading of foreign currencies in which traders may enter bids
and offers through trader workstations into a distributed matching
system. Credit limits, set by the potential parties to a transaction, are

10 stored at Market Access Nodes to which the workstations are
connected. The credit limits are analysed as part of the deal completion
procedure, and deals which would exceed the credit limits are inhibited.
The Market Access Nodes are linked to one or more Arbitrators and to
one or more Market Distributors. The Market Distributors' function is to

15 distribute prices of open bids and offers using Pre-Authorisation Matrix
derived from credit limits stored at the Market Access Nodes. The
Arbitrators handle deal matching and resolve possible contentions in
trades which could otherwise occur because ¢ the distributed nature of
the system, preferably using a similar Pre-Authorisation Matrix. The

20 Pre-Authorisation Matrix is used to inhibit trades between incompatible
counterparties and also to screen bids/offers prior to display so that



o attenpt to buy or sell at the displayed price will be subsequently

_invalidated by the systemfor |ack of such credit. -- W have appreciated,
however, that whilst such a systemhas the benefit that only gyggl

prices are displayed, the credit considerations do not allow trading of

c.certain prodygd fyesi4ch as futures. ~s We have appreciated thgt gbg 16108 ©
further technical considerations in providing a system whi ch can eterm ne

a nmeasure of credit for futures which, by definition, do not have a fixed

credit liability. SUMVARY OF THE | NVENTION , ao Accordl ngly, there is

provi ded a conputerised trading system for trad| ng financial instruments

between traders attflaé/éﬁsrs $HIWH Fradéroé'FEr"&iééIBBIe thp@m@ﬂqutdréau net wor k

for transmtti ng e ectroni c nmessages bet ween t he tra er termnm nal S, is a
plurality of tradeavaxlebtamahstradammtédast@anwymaiﬁm displaged gedteorAn each

trader term nal bein ociated wth a cre ranti I entit each
trader termnal cd ?‘é? &rﬁﬁgrfgt?'&syatgﬁb'ls?? ﬁ%mr? gid B?H{q%%dﬁﬁ &ges in
respect of fi nanC|@{133|sl9§{ehpm?@b§hngfwe@ﬁ@yﬁ@r@g|on net wor k conpri sing: 30
a credit store for storing an indication of credit avail able from each

credit gransing ent i ty, Thuspthgs kEpviz @ligr awtradingesystem PBJVIWFUJSBBYIQQQI% a

price distributor fo q;w{ 1o t rader
termnals for di sp %{F c{g %g@yttbﬂgfe%r@%eglpbéﬁtge @M‘"?é] 9?31 %

quot ati on messagesdisplagad brits frdey orieeominond am&tmmmrtdarﬁés |vﬁ'@her0ne
credit granting entity, s wherein the credit filter is so arranged that

only the prices i Bé% sEedgyVIEY thecanenymaus sauntesatyaffaring (ddindiia s
d d h
etermned wit Fﬁ%ﬁ@&%ﬁpﬁ@%&p‘ﬁ?rﬁw.&)@)a c% h shsactre% ?ﬁ&{tmﬁéﬁgl‘ taa}/ .

threshold is avai e on rom an ne cre
granting enbity arateimstptbaypgd:raenmaetdlspieyed price will [se asisegjuenéyd t her ewi t h,
the m ni num _ ) .

invalidated by the system for lack of such credit.

—_ We have appreciated, however, that whilst such a system has the
benefit that only available prices are displayed, the credit
considerations do not allow trading of certain products, such as futures.
15 We have appreciated that there are further technical considerations in
providing a system which can determine a measure of credit for futures

which, by definition, do not have a fixed credit liability.

SUMMARY OF THE INVENTION e

20 Accordingly, there is provided a computerised trading system for L’)
trading financial instruments between traders at trader terminals,
comprising:

a communication network for transmitting electronic messages
between the trader terminals,

25 a plurality of trader terminals connected to the communication
network, each trader terminal being associated with a credit granting
entity, and each trader terminal comprising means for generating price
quotation messages in respect of financial instruments,

the communication network comprising:
30 a credit store for storing an indication of credit available from

each credit granting entity,



io credit threshold being at |east equal to the available credit required
by the one credit granting entity to conplete a trade of a predeterm ned
m ni mum si ze, - wherein a separate mninmumcredit threshold | g Eﬁ) q@hed
for each credit granting entity and is derived froma function of at Teast
one paranet eWEGPA6IHic to each credit granting entity and r etGiespstionds he
nature of at |east one financial instrunent being traded. The system of the
invention thus provides the advantage that each credit-granting entity has
the ability to set its own mninumcredit -tBreshold. in a system enbodyi ng
the invention, a trading floor Zo adm nistrator (TFA) may thus select an
appropri ate threshol d teapiae disiripeitaa fen distsiboting the AMgE guaatier Mesaagahics

gi ves a degree of ¢ r r din the prior art noted above
allowing a systemte“’}dfq? &%”H‘Saq ﬁogrq‘?#,gﬁt, on to trade nore types of financial
instrument) including fagragit ditéredreareiceemitter thel friASquotasior medBagedrdi nent
of the invention, the at |east one paraneter is a factor indicative of an

estimted risk assashdrader i@rinal sacsiategdhwithyat |'Q?§lt POesrRdit gragling emtitys
allows a trading floor i r r ades
occurring ogrjl1 the tradi r\lﬁ}@%lggﬁé E%rﬂl% é/%&e?&ghg%rﬁég?@ﬁ.tﬁ?g lCE | east one
paraneter is pref endsbhgedaby\mkmtqumatiorfmesmges~for whiohdtis deyqzrmméd fviithanci al

i nstrunent traded. The TFA gan t hus us% he volatili ty fas%@))r to ensure
that an appropri at'€aieaeR iodngLreqisiofetna Q”@”Wﬁ“fﬁﬁ% d pavaflable

PCT/ US98/'191 96 - 4 é‘%ﬁ@t‘ékéﬂbﬂgls‘%&ﬂaﬁa?@tﬁé &a@efe%ﬂn drB iRy ard OF exanpl e,

financial instrunents traded in one currency nmay b€ consi to be a
hi gher risk than disgayediattbadiager tarmirals eatanidted dinerevithetheframirous nmay be

i ncluded in the credl S thr hol d .,cal cul ati.o such onversion rate
and/or a fattor baﬁf@gl' gireshl ﬁF’HS qtgeaasglegpallr}gﬂpegf/agaq %ﬁ‘lﬁ § rgaur ?Q?’Vurrent
traded. Preferabl theldi@ Jrédii@*anhﬁé%ﬁt:@ﬂofcamdléw%eﬁiédé oiBpicict@hiihedrent is
used. This allows the TFA to ensure that the prices are screened according

to an appropri ate M UM, cr edi-t=exposure. The m ninum credit threshol d

conver si on rate, a ti et el nitivredti Re it s FiebFealet “or "ar
financial instrumesdch dredit gentingientignsd iederibed fre a firvtioaiotlat igast bugent s

for a predeterm ned m nimum size deal w |l be displayed, provided that
there is s&$ficierRArametqrSReEific & e@%?’%ﬁ’itrﬁrﬁ@#ﬁ%ﬁa@éy ééﬁlfe|?Tr?q 1ehei nanci al

nstrument uith oneabsir gl bngHRALEANDRIAGN SR fagh. an embodiment . a

plurality of trader termnals are era assocl with at | east one
group to which the at Imysmmotﬂengergmrthusnngestyweadlvant@ecthatilt The

roup nmay conprise a ur e rmnI assoclated W th a
gl ngloe t?/adl % fl o%ﬁ%?r@@?sf%f{'aﬂﬁ“ﬁfy a&? y\%? ?‘%' L FENMYD gfedit adi ng
floors/credit gr aﬁhkéwhf‘d“tlhté tteﬂ %b%n?%ﬁeﬁ%tu%ﬁ' & FhdPRATER" iate groups

of ' tradlngfloors at cre IS exté to a group as a whol e. Any one
trading fleor wit MdmmiwagprdTﬁA)rmﬁy;ihws Seiepmreapmrophetedhmhpld based on

ext ended. 25 The | nd| ca i on al | abl e from egach credit nti ng
entity to each gr %F@F@lﬁaﬁf@s&& tq'glf HYeef d%g{ﬁ? ?’J f)a?ﬁe

t hose groups, part¢r©uid%6||utrta/prm1aaﬁmea a@er/e\éﬂ@lwm@ Bsfsteth dnfibding the deal
size and at |east one paraneter associated with each credit -, grantl ng

entity, such as a inweRHan totiadednersytypepalfétasics indtumendringluging: forward
rate agreements (FRAS).

25 in an embodiment of the invention, the at least one parameter is
a factor indicative of an estimated risk associated with each financial
instrument traded. This allows a trading floor administrator to limit the
exposure of trades occurring on the trading floor under his/her
supervision. The at least one parameter is preferably a volatility factor

3¢ for each type of financial instrument traded. The TFA can thus use the

volatility factor to ensure that an appropriate measure of risk is



so based on the tine to settlenment of the financial instrunment traded. WO
00/ 16224 2 6 FEB 2003 PCT/US981 19196 - 5 The systemthus uses factors both
for credit screening of prices, and for calculating the credit utilisation
of financi.al instruments. Thus, each bid or offer is prescreedddFBEp e
system for biyagbfiead; credit with each potential counterpartypcbglaii8ioe

cal cul ating an s anonynous "Deal able"” price for presentation to any of the
traders dealing with that particular financial instrument. The system
includes the facility to derive an appropriaje credit nmeasure for futures.

I n enbodi nent described later, the sensitive credit Iimt data indicating

how nuch credit a aééadi&aa%twéé&n@naﬂcfae ihgtruphdrt Egr bQaByleeRfatGaleach

possi bl e counterparty is maintained only at a Market Access Node associ ated
only with that parinstumentsiraded jn emglicamencyansy hpicenyideratbto-be ahigheat i on of

whet her the entity .(fpr e e trader, a trading floor, or a bank)

associated with thggkgﬁn[‘i)’%g?ﬁwrgﬁ%% s node is willing to transact business
with a particular countgyafehbodiméritadser tdctsts eyt heeireiutRyd ineeesreg of the
conmmuni cation network. In that enbodi ment, the pre-screening nmay thus be a

sinpl e check to dethspshiald catraiatian, sush as aonversianirate aod/er aiasirabasad each
of the two parties h @%ﬁ@gﬁﬁh‘%@ﬁéﬁéqt?&f %’?ﬁ}%ﬁﬁaiﬂg\g@h%nt {Fgéfetg.?PPe%rra%]ﬁ

d
using a sinple yes? r orisation ore any Di d or offer is

transmtted to a ptiedfactdrdaselicerthe sorigest HmeIochttBreniid hisyd. SHitis @lowat ri ces
are preferably maintained at each of several nodes (" Market

r egi onal
Di stributors"”) of thed[ A 1o BDERE tﬁﬁb@@_s%rlcﬁa aé%ﬁﬁ’%ﬁf’%‘élafﬁ?fd!’ﬂ& k, with each
such Market Distri Qg%%grig%dﬁeégﬂfétéfﬁ?éﬁge sdrdrice distributor and being

connected by corres I'ng I ndividual perrmanent finks of the network to
those clienfo zs sites (Thamiatmuiocestt tozbio!d isfpoeferdily the inakisnune splarsifbl e

for distributing market. information including custom sed "Deal able" bid and-
offer prices in adBiffRGiPn QS FFYHTUM Hger s'zﬁrgég@ferq@”fra}eﬂ ﬁgle}"? Fom' t the data

recei ved and procegs@gmayt artdr 4] 2VaMRtiifyFaEBPa] alMREhA TRtERhent§ i €, the
Mar ket Di stributor node closest to the particular Market Access Node so

associ ated with a praded.cUihirensues thapat fippncishinstraghantgder & predutencnined t
state (le. credit Lo noot 00dele #4Al babloeifbahiiivba iRat ALl rom
15 credit for that minimum size deal in the financial instrument with greatest
credit exposure being traded.
In an embodiment, a plurality of trader terminals are preferably
assaciated with at least one group to which the at least one credit
granting entity extends credit. The group may comprise a plurality of ~
20 trader terminals associated with a single trading floor/credit granting @
entity or with a piurality of trading floors/credit granting entities. The
TFA may thus select appropriate groups of trading floors so that credit
is extended to a group as a whole. Any one trading floor within the
group may participate in the credit limit extended.
25 The indication of credit available from each credit granting entity
to each group is preferably decremented after each trade between
those groups, particularly by an amount derived as a function of the
deal size and at least one parameter associated with each credit
granting entity, such as a volatility factor, conversion rate, or a factor

30 based on the time to settiement of the financial instrument traded.



- 6 party Ato party B) are transmtted, and even those changes are not
transmitted to Market Distributors associated with neither of those
parties. ft should be noted that the enbodi nment described | be S
one in which the functions of the network are distributed t

variety of cOSRI¥Ats. This is considered to be the nost ef ngg %’%‘rﬁéhner
of inplenenting the system However, it wilt be appreciated that it would
be a sinple task to incorporate this functlonallty into a systemwith a
single location for these functions. BRI EF° DESCRI PTI ON OF THE DRAW NGS An

enbodi ment of the invegtion wl]| be de onI and
with reference to the 8%@%}% L.fslea grsethotaﬁqr ‘ﬁgd'g?gefng%p P3N
overview of the tradesr éanéuladh@gnese:réawutn;ﬁt@n?ofmham@iaﬂnlﬁn%n@et ai | Panel
for the trader's screen showmn in Fig 1; Fig 3 shows O der guest Panel for

the trader's screen shdWwdsieagh tgdproif@r ISiRfescreRne® by tha systemdotpitRierakequest

Panel for t he t ra%ﬁéq %ﬁﬁéggﬁ p?ﬂﬂenﬁgpgg}mké}pghg t;IEEfoEa &l&léﬁrﬁgpoverv! ew of

t he Conmuni cati on varl ous at1 ons ocessli ng nodes

associ at ed ¢ her ewighbhymbgs GDdaabtet' price fireprésarmatiorst arynofVhk tiadergs Fig 7
shows the flow of nessages in the conmuni cati on network which are used to
generate and di st ﬂﬁ@h@%wﬁaém%tﬂ?aé’"wl%f@qrﬁf%F'??é’i“i"?ﬁﬁ‘"t SN YRS MCHAgSal

trader; Fig 8 is %éﬂ‘&ﬁ%mm&éﬁé;?% gﬁgﬁ%@@g&é% forRlighigng; and Fig 9

shows a Tradi ng Floor nt enance so Sscreen.
2 6 FE8 20D3 WD 00/ 162 emecwmm&ésmm IEETNHeEBn@lESéRreFa'I (it @Btar HE

PREFERRED EMBCODI ME A F t t
bet ween two parti é'gi: WWVF\’IWCQ C?%%P&“IWF%F@ tg&['é “"5' Hipg t%eg@%ngn e
starting al, a s speehidossif @odﬁ?eﬁpa%ﬁéjhﬁrrﬁamgé%hlfm Mapldt acke N oRE

categorised as a spot FRA, an or a broken date FRA. All these nmay
be traded on the sﬁsogmedfortlylwnprﬂ&eimamm(muenbrand antpveisgmpleeyeshisr evi at i on

whi ch has b t t trad f th
't of nat onal Mot SPS R it b B iy led SRR aie SR PR ARG B, ' (e
four Internationalg E@T!@Taﬁédcnéﬁéﬁkﬁth mbmnndarbeacce‘“a@qiod!é%wﬂhgté frafesttf or

dates associated with today's s of date. A broken date FRA is a spot FRA
which is traded f®usipessmitarapertisylgr canternantyris traaayitieddgdhe gites nodes

15 of the communication network. In that embodiment, the pre-screening
may thus be a simple check to determine whether any credit remains
both from and to each of the two parties to the potential transaction
which may be performed using a simple yes/no Pre-Authorisation Matrix
before any bid or offer is transmitted to a particular client site.

20 Such Pre-Authorisation Matrices are preferably maintained at
each of several regional nodes (“Market Distributors”) of a distributed
processing communication network, with each such Market Distributor
node functioning as a price distributor and being connected by
corresponding individual permanent links of the network to those client

25 sites (“Market Access Nodes") for which it is responsible for distributing
market information including customised “Dealable” bid and offer prices
in addition to global “Best" prices. To further limit the data received and
processed by each relevant regional node computer, (ie, the Market
Distributor node closest to the particular Market Access Node

30 associated with a particular counterparty), only changes in the credit

state (ie, credit is no longer available or credit is now available from



A FRA trading screen of a system enbodying the invention is shown in Figure
1. The FRA trading workstation presents a set of FRA contracts that may be
“traded in an electronically brokered format. Each type of contzrsaﬁslzg[]:.)knovm
as a tenor. Price information for a particular tenor is displayed on

_tenor line. Ropoprely tenor line, the dealing system present spéﬁ@sdgﬁs,t%
credit-screened bid and offer prices of all ao active quotes. Upon
selection of the tenor line, the workstation presents a detailed view of

t he associ ated tenor showi ng contract datesgand additional market view
information. A trader may select a tenor fine and then submt one of four

order types (Bid, gdrfyea to Baity ByerésebhgmittedCind svam wbseclangssgts fsts t he
trader to zs speC|fy an i nterest rate noti onal  anpbunt for a gartlcul ar

tenor. Once subnmi tttRREMKedIQMaeres DistEbHigre AP Ciated woh naltBREPHGOsP der s in
price/time priori ts‘y i&ompatible orders are matched resulting in the
execution of deals. r}n order to encourage nmarket making a trader can submt
and adj ust bids and of fIEsthl@bes@M&iattrmrmbochrmat desueibeBdatenwill b andar d

FRAs, a price inquiry function, al r stem w de
br oadcaslto t9 reqﬂé%'ley ] W'FQQ‘%fb‘PCJéOTﬁBTIIJEﬁ ng arezdt§?r||£p_-.§e(§§1r§ug OUtiERA. A
trader may reSponq/atri%t)@oPédrﬁﬁodé?ﬁé“THlstPQ’cér?sJu?é‘réd RS9 bk 16e Bt ¥ibaiehe

bulletin board. The credit facility uses pre-screened prices. Trading Fl oor
5 Admi ni strators (Mé&Asdr cftimplemantiagitng systemr Haweaver, itwiddbe appreiciaied or each

counterparty group of.tra floor bl are di.stributed to
those fl oors that ﬁbéW@Pgddt??qa ﬁ'eﬁﬂ%}% @fgpﬁgﬁg@ “'s%t'PPa@Nﬁat O&r een
shown in Figure 1 gg,rsg;\fhdﬁmég,a,g@nacgﬁdrﬁoth@sémdnbhy to enter bids, offers,
buy or sell orders by selecting buttons on a 10 toolbar at the top of the

screen. Théobest bid/offer prices are displayed for tenors of various lines

in one wi ndow and deal s don t as a whole are
di spl ayed in ot her w ndows. eqﬁmr_t pgpéégﬁ@@gh EEJ}%EA%FIE%] with reference
to an exanpl e of aadrBAvbderhent bb trisinREicH Wiltbe destAbe@ by Wil 6f dahgaeent

(FRA) is a contract between two parties to lock in a forward interest rate,
for a period, star@ingndwit refrsenss to thaascompameng figuies.inmdrickixanpl e, a 6x9
FRA is a contract covering a period that begins 6 nonths from now and ends
9 months fromnow The termor 20 gap of such a contract is 3 nonths. The

two counterparti es!=|gqnejdpmelanmdr\mwoS&‘leItEHc)ersataidirﬁg $greeash paynment at the

start of the contrgact period (int ase om no The _buyer of
a FRA will be conp%ﬂ%t%’t?“isfa %@erlgetﬁ}jn% @pggprgléﬂg@dsqusssgre% shQun inFigf an
FRA wi |l be conpensatedy.if future interest rates 25 fall. Settlenent is
based on the difference 'between the actual interest rate prevailing on the
fixi ng date and t Hagrlatshowysddider B¢quast Panet torthentrader  screen shoinmni io Figt i onal

amount stated in the coptract. Settlenent takes place at the begi nning of
the term 30 As an exanple, consider a USD 6x9 FRA trade for $100 million ¢,

gUS) at an,agreed migen dHnd PMultiphd Ord @é‘cgie%ﬁPé‘rﬁbl%rpﬂ'@%er%‘s"oreéﬁgi The™<
eal has the followng characteristics: 6 FEB 2003 _g_
shown in Fig 1;
Fig 5 is an overview of the Communication Network and the various
workstations and processing nodes associated therewith;
Fig 6 depicts a Pre-Authorisation Matrix;

25 Fig 7 shows the flow of messages in the communication network which
are used to generate and distribute Dealable Price information to
each individual trader;

Fig 8 is a diagram of the message flow in deal matching; and
Fig 9 shows a Trading Floor Administrator's Credit Group Maintenance

30 screen.



Trade Date: Spot Date: Fixing Date: 5 Settlenent Date Maturity Date:
Contract Rate: Septenmber 9°", 1997 Septenber 11 ", 1997 March 9", 1998
March 11°", 1998 June 11°", 1998 5.5675 Notional Amount: 100 m.;lfrgg)qmgUSA)
Ref erence Rate: LIBOR 10 The period of this deal begins on March 11 7,
1998 (the setWP&¥RR date) and ends on June 11'", 1998 (nat uPFTASPAEIS. (On

March 9°", sonetinme after 11:30 AM London tine, the back office personnel
at each bank will ook on the appropriate Reuters page to read the 3-nonth
LIBOR rate posted for March 9°". If) for exdnple, this 15 rate is 5.5800,

then between the trade date and th . Xi ng _dat he interest rate has’
risen 0.0125 percenthFAﬂ'-EQ Q%QJBFPP{!%JMQE T%%B%@REDSWBI%&ENEWDUN
nmust be cal cul at edo @rgpeq, on this reference rate of 5.58% The settl enent

anount is the ano he check paid by the seller to the buyer. The
settl enent anount is cd EohedrddRateiAmesrhentZ6RAYII$ awonattdratwiean t@et t | enent

Anmount Cal cul ati on ampl e Fi. xi Rate - ntract Rat.e Days i n Peri ods
Not i onal - AmountREEHE [Sck i Qg“'ﬁféiﬂt‘ﬁr g&fb%a@r Bg 821"1%3!%8}9?/%} i5.58 -
é-g675;/o? 32} >r<m 28036%%%% i ?raorﬁmré.%chikﬁ-cﬁﬁtrézt%%béééte@%ﬁsg)gsj%fi1513 3
149. 53 2 6 FB 2U WO 00/ 16224 PCT/ US98/ 19i96 - 10 Note that if interest

rates had fallen, SpetRRA@UVMMIFRS, ofBe FRA nust pay the seller. FRAs serve

hedge agai net f Ut R RARBUE AnA ! fThep L BB abed SolRE byt HiFe et et

or a bank may use @fbddifiehe RMAGH ke sobrevibhien iilol feas BN Eustbmiahf &) est
rates. By definition, an FRA trades over-the-counter. The resultant

contract is betwedgfarig apdnsirenentitades amenepiine latesatianehManstasy f ut ur es
t t Lch i ' ; : Lit 1nt
The Torl owhg car digEEHatds IRCERINANGRAs Efe (53850 I s BOLIARMEI R ' rhe °

%eSﬁnt emgodi (rjrenthﬂetdQSMaHmi(dIMM) ldabat iSpot FEABM&EEAS%%:;MSdatbat is FRAs
ich are based on the |nterpational Mneta r ket tes. FRAs are

G 5t i ngut shed by (3RSOGIAEEL WHR 1693 S50 IR, ) A PFRKETCTRLP ERA ' 88800 FIRA ¢ he
contract currency. 3 ' . Some
exanpl e tenors ar ewiﬁ?fg{f‘s egx‘gg? ?&fﬁﬁ?@ﬂpg%ﬁg& ?@EHW%%&QH%@FES 2093
PCT/ L' S98/1 9196 ExanplAERa trédtng Sereensf a system embodying the invention is

15 shown in Figure 1. The FRA trading workstation presents a set of FRA

contracts that may be traded in an electronically brokered format. Each
type of contract is known as a tenor. Price information for a particular
tenor is displayed on a tenor line. For each tenor line, the dealing
system presents the best credit-screened bid and offer prices of all

20 active quotes. Upon selection of the tenor line, the workstation presents
a detailed view of the associated tenor showing contract dates and
additional market view information.

A trader may select a tenor line and then submit one of four order

types (Bid, Offer, Buy, or Sell). Each type of order requires the trader to

25 specify an interest rate notional amount for a particular tenor. Once
submitted, new orders are matched with outstanding orders in price/time
priority. Compatible orders are matched resulting in the execution of
deals. In order to encourage market making a trader can submit and
adjust bids and offers for several tenors at a time.

30 For non-standard FRAs, a price inquiry function allows the trader
to issue a system-wide broadcast to request a price for a broken date
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- month gap Broken Date FRAs | ¢ USD Sep97 USD Jun97-6 USD 3x6(12) USD Dec97
USD Sep98-6 DEM 2x14(10) JPY Mar98 JPY Sep98-6 USD 0x3(3) 26 AEB 206 t enor
is selected with a nouse or keypad, then the details of the FRA tenor line
“are presented in the top section of the screen. The detail area shows the
best deal abl e, EBS best, and best regul ar p¥irces for the selected tenor.
The fixing date, settlenment date, and maturity date of the active tenor are
shown as well. Turning again to Fig 1, the screen can now be better
under st ood. The TEFM‘r Hétagdier mRymespprdtad alpgcaindetraiblyextladtioy tbé entmar | i ne
i nformation and t a]%% oDn a(?tlvity. The Tab Controls allow a user to

sel ect one of sev BrR9%%&fi ned tab sheets. The user may desi gnhate the

tab sheet properti es amﬁe%ﬁémpﬂé@mtﬁuség}ﬁelﬁ%mneblm&h%dlﬁgtﬁw
indicator, best bid and offer prices, best amount avail able for bid and

offer and adig fAguHeistraigss TEAERS dhe)trading daowsenig” ﬁ@ﬁé@é@ foeraeing to

Tradi ng Fl oor Adnmj i overy,
hel p desk rressaggkgr d;?a‘df@'ouﬁ_ ﬂg@@g‘@%ﬁé ??@ttagox S ésoéyéc?éa ?“tgéﬁr% et ed
on the EBS systentho‘BIee‘Io‘blrsad'fatIbaaes:redltswlﬂmhemlcéfmsk)er 2 6 FEB 2003 WO

00/ 16224 PCT/ US98/ 191984, - sh l s co et ed b tr d u5| ng
Che soreen. and the TodlBAACHi SHESH ROV MHERCTE! BFaues Ko i s

commands. A nunbefadnftyrtcﬁe@trerbld@eafférrsvb@ybhm drdbryby BaChfy BLEOMN @nan the
Screen concurrently here may be additional tenor 1ines that are not s

vi si bl e on 10he sctastharcidhe EPPs@faﬂi‘é seeaft r Enenest bislfeffernpriens argdisglayadought
into view The Scfog‘?gn %‘?va !)L?é"ﬁn#\ﬂ dife o&%nﬁlﬁatls HBnéﬁSﬁ‘éﬁ%ﬂ%ér tenors

(as few as eight) tra pr eference enor Detai l
Panel is shown i nakd gnZhersglstshoas aavisst acd dadplﬁgzexd)rn tihee wimdows.eThet ai | . |t

i ncludes: ~o Ten i cation (cur and. descri pti on enor Date
A orest o (il flsplatia bekiaf fhdsraicblie <ipce to SR e OtaFRA
Regul ar Deal abl e Bkg and O‘fer Prices for "regulars anounts satisfying

credit screening (A regular' anount is an anmpunt at ~s |east equal to a
system def 481 t val ue répexplaiteash ivonyBréRetgphgrgpmeani feRANIsaa parra@ul ar

currency, and may EQJ waq.g?gé@%rﬂpgm}a{d ﬁ?e%spﬁz%af? gﬂg”{gdand Ofer

Prices (the best pr| ce screeni ng any anount)
along with the tos@itirguaird qucnﬁndéféB&ﬂ;he&tLd'eand O fer Anpunts") avail able

at those prices. EBS Best Bi % ggf Pri c S the best prl(_cj a}vai | abl e
on the whol e system reG3T eaE8RCof O& (ﬁ?{ls(a(q:m‘ E?r? FRYL MR PREP E‘éa avai |l abl e
to the trader) ifpbhihs Mhéﬁmrserfamfnwaﬁdwd%og ﬁ@ﬁﬂ@%rﬂ%cﬁ@svh%@wb}e

Prices. 2s Note that nmuch of this information is al so shown in each Tenor
Li ne of ea@R Tab Sheef sy#h g cenyactys tmenthes Thefweicguptareardieni emabyyeanr der

araer: 11 a offer PAPnOaple? sER Y e FuARIeRE £, A B MtcntaBsh B o on

the right. (in this case 6 months from now).

The buyer of a FRA will be compensated if future interest rates

rise. The seller of an FRA will be compensated if future interest rates
25 fall,

Settiement is based on the difference between the actual interest
rate prevailing on the fixing date and the rate specified in the contract,
for a specific notional amount stated in the contract. Settlement takes
place at the beginning of the term.

30 As an example, consider a USD 6x9 FRA trade for $100 million
(US) at an agreed upon rate of 5.5675 executed on September 9™,
1997. The deal nas the following characteristics:



30 Note that the bid (buy) prices are on the left, and the offer (sell)
prices are on the right, and that all displayed prices aredgﬁrgﬁpﬁg?in 2
- 6 DEB 2(~3 WD 0011622.i PCT/US98I1 y196 - 13 ascending or 0 eft to
right. The EBS Best Bid Price (if shown) will always be better than the
Best Deal able Bid Price. This is because the credit granting entity for
“this trading floor nmay not have extended sufficient credit to the
counterparty offering the Best Bid Price (oﬁ)vice s versa). Simlarly, the
Best Deal able Bid Price will always be at | east as good as the Regul ar

Deal able Bid Price. In the particular exanple shown in Fig 2, the Best

Deal abl e Bi d Anount is T2deWdteh i s | Segptemberd, t1867" Regul ar amount of 50,

and consequently the s i.ce (5.47¢5)..is, shown t he Regul ar Deal abl e
Bid Price and the Bestaﬁ%ltﬁéﬂ}% Bid P 9@&9“’?‘%’9&3-&%&5 the Offer Order
Request Panel which appeging BHtet he - Mdrbh 98] fgpgf the Tenor tail Panel

when a particular Tenor_has been selected and either the Ofer or Sell key
has been actPvated. (A S¢tHemgnt Baig: o darcddiueti®8ranel appears on the |eft

side of the Tenor Det aijlgsi L when a pgiid ¢yth enor has been sel ected
and either the Bid or Bﬂtﬂ?/ uﬁu&}j@ﬁf;eé been act?‘\j/iét eg‘.’ﬁfa?he Order Request Panel

i ncl udes an Anount Ent r@omtrast Ratend a PriceS5B6fby Fiel d, both of which

i nclude up and down spin buttons for RUSL.I N respect entries up or
down, as well as a Senﬁmi)gf“tob'ﬂ f o?gétﬁ'ﬂh‘f’f‘?wﬁgﬂ he order (assumng Zo
appropriate validati on géRedrzeRRBeposi tive)l g a Quit Pushbutton which
di sm sses the Order Request Panel w thout any action being taken. As

previously indicated with respect to Figs 1 and 2, once a valid order has

been submtg{gd, its st ' 1SR ) an il Panel (Fig
3) and in tﬁlg COI’I’ESPO?FI n@é@%ﬁﬁ;ﬁ?&é&?P%@ap%mi%#?ﬁ hgé?gﬁ[‘gr is show ng
only the Anpunt Resuftiethaegt date}drel endssomddnerd10r 1898 (aturityrdatell f{@mer ence

et i | Pancl ) A EOraT 59 AEet i T PR ine, e hack Pifng

wor kst ation provi degsémi at eaétipask WilllodRBA Eppidbtibfl Reefep sy @ group.
A so group of orders may be selected using a nouse -then these orders may

be interrupted (Td6RdHae 3enomthd|BOR rate pastad forddaehd'r elf Sapekarple, tis a2
6 FEB 203 V\% 0011%@15%@%6&%@%@&%% ﬂ]lg trade date and the fixing date, the

interest rate has risen 0.0125 percent of 1% basis points. Therefore, a
settlement amount must be calculated.based on this reference rate of
5.58%. The settlement amount is the amount on the check paid by the
seller to the buyer. The settlement amount is calculated using the

20 following formula:

Settlement Amount Calculation Example

Fixing Rate - Contract Rate) x (Days in Period) x (Notional Amoéunt)
(360 x 100) + (Fixing Rate x (Days in Period))

(5.58 - 5.5675) x (92) x (100,000.000)
(360 x 100) + (5.58 x 92))

115.000,000
36,513

$3.149.53




group (using the Multiple-Order Request Panel of Fig 4). In this way, the
trader is able to adjust a strip of outstanding orders as easily as
"adjusting a single order. Note that an optional O der Li mtcgi Eﬁ@l bngabl e
to Multiple Orders involving different Tenors for the sanme r 3; with s
.a separate Owvoannkizait Notional Anount being established forpdRigssandes

O fers. The system of the present invention is applicable to trading
various types of derivatives contracts but will be described in relation to
Forward Rate Agreenents (FRA) far which thggdescri bed enbodi nent has been
especi al |y adapted. --- Conponents in the systemof the present enbodi nent
In the described enbodiNsethatiffistetdstdates hadFaigm, tiserpthedd Bt bPHeCFRAOKer age
system having a conmuni cation network for facilitating the is buying and
sel ling of future8usypeyRpel®ach associated with his own Wrkstation

"WE") located at a trag rd "Gl jt,e"). The
gar dvaare used in the sgg%gqs%rgés)géf’% %P?P?@é a{n@%%@@%ﬁt&gﬁb%t&%@e@gg e%n for
forei gn exchange banwmahuseehe FRACe healgelagairest futuzoinfisws laodrodtiiows gf 5, each
client site has a dedicated client conmputer ("Mrket cess Node", or
CMAN') undér he. E8RR POITSGHaIANGS SseL AR P DAY BFS STk i ap o aRiedn

Lransaction r ecor s futliRhbyarmBitict intafsb pirber  egicrAfe) ah FRA falal i on
originating with its associated trading floor. The W' s and the MNA

associ ated wit h eawér-theachurder [Toeresiuitant conteact écbativeen teompacties amchis
self-repairing DEC VAX network to earby distribution node ("Market
Distributor” or " &I’_?’??(O(f% rB{fa,rtmiafgﬁjr,es F%‘raész I§A14HeINVEA di stribut es
current market daggeHpyhgdeeans of dedi cated permanent communi cation links to
one or nor associ ated Ns in a particular city (or other |ocal region),
and whi ch mway al so 30 R\ faeEBSraaniba spiitinte thaledowingscategonies:

conmmuni cati on net W&IF 00/ 16224 2 6 FEB 2D03 PCT/ US98/ 19196 The
conmuni cat i on net cohprises a credit store, stored at each MAN, for
storing an indicatigpat PRAshe credit, available fromthe group of termnals
associated wth that MAN to other groups. As previously explained, a group
may be one or nor &Brefen RatesFRAst i's

The present embodiment is described in relation to IMM FRAS;
15 that is FRAs which are based on the International Monetary Market
dates.
FRAs are distinguished by the dates of the contract, the
reference rate, and the contract currency. Each type of FRA contract is
called a fenor. Some example tenors are listed below: -



s preferably one or nore trading floors. The function of distributing
prices is fulfilled by the Market Distributors. The Market Distributors
also include a credit filter conprising a yes/no Pre-Authorisation %ﬁ{gi X
fromwhich it is determ ned whether prices should be transmit t2fd

trader term pal gofsply display. io Although not considered crilgé.ﬁ/gggsylgwghe
present invention, a group of MD's is preferably supplenented by a comon
trading region - processing node ("Arbitrator Node" or "ARB"), with the ARB
perform ng those functions (such as identifyjing potential matches between
buyers and sellers, and other aspects of the Deal Matching" process that is
requi re coordi natifom WTH npbre_tnan Oone Cclient Site) whi ch make tne st
efficient use of fFeaEeLAl CRAITENRet work if done centrally or regionally,
while the MD s pefformthose functions (such as generation of separat ¢
Deal abl e price infformation for each individual client site) which are
readi ly inpl enent ¢ Cash Damcalth el | Lagh 8imonthbut edCashotswintty Zo net wor K and

whi ch nake nost eflf|gient use of ni cati e rk if done logally
or in close® proxi rril‘ls)%tqﬁat he i ndi b:%&li’f client é‘%]%g"% n that regard, |it is
possible to have nmypjgpBhgn one ARBgpwg each AREMIa%hAg primary

responsibility fon trades initiated by Market Makers in the ARB' s own

tradi ng region, andPe®x®y connect d8Y6514dl | the ASMARKZ4 and MD' s of that
trading region as{well as to the other ARB's in other trading regions]|by
per manent dedi cated |inks of the conmunication network. In the majority of
deals, it is antig¢ipated that bot WmuFrRARKE#sR and the Taker will be w tthin

the sane trading negion and thus will be directly |linked to the same ARB

whi ch can ﬂherefor&iﬂﬂ&&éﬁfy ' ¢ a2fdpenthigao rraté’@ﬁidf_)é&ﬂaﬂﬁate its flinal
execution w thout jany comuni cation with the other ARB's, at the sane|tine,
the other ARB's 2 G FEB 2QD3 WO 001 16224 PCT/ US98/ 19196 - 2 0' can
si mul t aneously be S Sepong deal §SDeJurdsFdBt 0 ot her USDIBk&1en ot her

regions. Alternatilvel a single arhitrator could be _dedicated to all
trades invol ving a Llﬁd ¢ subsegsﬁé?l?%a‘ﬁvai | abl e PEMAKT410) nst rumgnt s.
In a presently cont comrengy Igtq)di e imngl e central
Arbitrator is dedi (':Jgte g['%éjFRA trgggs or2 ile se\%g%?xgcg&i onal Arbitrators
are collectsvely dedicated to spot FX trades. Whether the conmuni cati ¢n
| i nks between nodesS arée pernmanent (naintained rndefrnitely Delt Ween two
net wor k conponents) or tenporary (established dynamcally for a short

period of time) they arkthertenerisiselectachyitie aimouseker kepad, thendhe Hetajsoperty

guar ant eed to reach TRER 508t MgplireSkenih B @PGesl R bestdrerithe
communi cati on net vt BfedPsieivay thiel bespdSatabled EBSt st Wrid sast iégiatar Brices

detection error correction, and network self-repair capability to guarantee
that nessades sentfouthe selected tenor. The fixing date, settlement date, and maturity

date of the active tenor are shown as well.
Turning again to Fig 1, the screen can now be better understood.
The Tenor Detail Panel provides a detailed view of tenor line
information and transaction activity. The Tab Controls allow a user to
25 select one of several user-defined tab sheets. The user may designate
the tab sheet properties and components. The Tenor Line shows a
tenor indicator, best bid and offer prices, best amount available for bid
and offer and a big figure. The TFA Messages area shows messages
relating to Trading Floor Administration, such as credit notifications,
30 deal recovery, help desk message broadcasts. The EBS Deals Listbox
shows deals completed on the EBS system. The Trade Deals Listbox



is logical links are error free. In summary, each MAN is connected to ot her
MAN s by a robust communi cati on network which connects the various trading
floors and which supplenents the MAN's with a nunber of processing nodes
(preferably in the formof MDs and ARB's) to facilitate the giséri?&%ion
.of Zo price guotations and other market data and to execute t BnkER ns by
mat chi ng el i YD KA ket Makers with eligible buyers and sel PEFESHAGI%y
nonitoring the transactions until they have been conpleted or aborted, with
the MAN s being responsible for trading floor specific tasks such as
I'oggi ng the conpl eted transaction and upddtihg the credit linit that was zs

i | i | abl t t ty tradin | . Alth d i bed
Pbave I Lerme of Sramscieals coBAIELSa BY it raid Uit el ee e Q"
single central Cconggud thatfddRme seiledt &mmtéﬁﬂaamg'éahhrﬁamu the various

functions described above. The system of is alternative enbodi ment woul d
t hus conprise a pl ural iApumbenof lesoatineminars taamfitiyiredy by visibletamothe t o a

central conputer s T t S ld_ i e the credit store,
i st but orand crbare PRy Thereita) BB s Ha| a0 ies R R0 06
17 arranged to fiViéiBle o treescréon dde3s spasy carstriaints st \wan betedgiigpns. This is
a sinpler, but non-preferred, i%ement ation. The distributed enbodi nent

descri bed is consitiergat it YewaTheseraeniian aligws tediader deslaghto shawedi t

Processi ng The crggdi j ; i r and

ot her derivati vesgg%ég}l@ggfg %ﬂ'dg 'I%EJI@{) .r%gﬁé@?‘ Pc"[ﬁogrtﬁétglap ?@?Eﬁés%gﬁ‘?? icantly
fromcredit processing Ty TemmtDétXiltPandl isghoWhiih Eigpaindiskoins L eslecteded Wit h
settlement risk, for FRAs market risk i.s the primary concern. For this

reason, the techni@Iorddnsingers d@iad. MtinedR%enenti ng the system- differ.
.-~.. For,Forward Ratg, qmeéﬁ?d {ﬁuﬁ%ﬁc?éﬁéﬁggf@@ﬂ?' nment, three

factors are used to calculate cre I sat1on; The tinme between
the trade date and the BartarDate ifodaston(Fixdng Dafe, tSedtlanoeritilate, gred i od)
herei nafter called theMTS .&/T' ne.To Settlenent). 2. The volatility of
interest rates in the dFHE c'? % --he FRA. 3. The tine between the

settlement date and {hexgmiial béMagRl Bid drd Offér PitRsd8P réfulbParfidihts The
actual liability for a FRAis not fixed at the tinme the price I's taken

because) as can be seersatislying ¢redit seragning (Avseeyiar leneurt isaén Bmgvink Bty wi | |

depend on the differenge_het he .Lnt ere a a he z5.trade and
sett!| ement 'Yates. For ﬁﬁ?% %@%E@né sgst%ﬁecgelfgﬁb{%lyé E%Qrﬁg?ﬁt?@‘ﬁrﬁf 3t¥ﬁi§albeen
devi sed and i npl ement edrdde ihepdrtieglanturrénsynhh@ may Foeesdrsietba/60Mi sation is
as follows: Credit utilisation = (Deal size) x (TTS factor) x (# Months/3)

X (Interest rate vol atiRAuU@sfactor) x (CCY se conversion rate).
- Best Dealable Bid and Offer Prices (the best price available after

credit screening for any amount) along with the total quantity

r—-
h.s' \

20 ("Best Bid and Offer Amounts") available at those prices.

« EBS Best Bid and Offer Prices (the best price available on the
whole system regardless of credit (though this may not be
available to the trader) if this different from the corresponding
Best Dealable Prices.

25 Note that much of this information is also shown in each Tenor Line of
each Tab Sheet (Fig 1).
To the left of Fig 2 is a bid/buy Order Status indicator showing
the amount requested and obtained for an open Order. If a Offer/Sell
Order was pending, its status would be displayed on the right.
30 Note that the bid (buy) prices are on the left, and the offer (sell)

prices are on the right, and that all displayed prices are arranged in



2 ~ FEa 7003 WO 001 16224 PCTNS98/ 19196 - - 18 The TTS Factor is a Tine to
Settlenment Factor assigned to every nonth between 0 and 24. \Wen credit is
cal cul ated, the workstation will use the TTS Factor assigned to the TTS
Mont h. The workstation will calculate the nunber of nonths %w@amﬂn he
Trade Date and Settlement s Date to find the TTS Month. The edit
Uilisation waloatasi on will then use the TTS Factor assi grexrtsystdnas
nmonth. This allows the TFA to factor into the Credit Utilisation
calculation the tine between the Trade and Settl enent Dates. The TTS factor
is used in the credit calculation. This i-staa-non to |linear cal cul ation

nmet hod for the tine between trade date and settl|l enent date. A table,

initially rangi ngaseendiog gsiarimieft tefightr sThe RS BesttBid Faicadéahownkr edi t
utilisation for .”“K«ﬁﬂ ally sfb%cée?t’e? hQ%eEﬁ@% Séndk#*? @bhgyd %t%%aﬁ@ by the
ed Wt ac e

TFA. The table is e pre- popu ors ca cul at ing the
square root of thenhe Bre'BT@rar'ﬁmg emntyioathlslaladleg flobr tmag Moabhee émtendda@ 0 and 1

th TTS to b t d TIT
q"?’%OlZBGQl%&EB%G?Sﬁ&?&%Fi “ﬁi*ﬁ“%g%'%ﬁ& v %‘ %%3%‘356‘3%% ek r ency
volatility gar aﬁetvarsajugamm:yameesésa dé%la%ﬂ‘é Bfoeldnéé“\dm@@b;'é E@'apfélabf@s via the

TFA for each FRA currenc?{I traded on the_| ocal floor. previ ously
expl ai ned, the |i@egd asahe MeatiapReatabipBidiyice; H@ th%p@réxﬁvlaa@xarp@lﬂ od or

" " he "th

o 11 6d onl i ne: - SNER TREl o e Besi DeqiSbR il KhurflAAwhieHss BRer %\ hs
in Gapl3 - Al | I\/I‘kMreﬂrmr'%Re:gatae’ améhnnmﬂﬁﬁ ampcdmeqaemtlwthe sSetetd;rmg%zzzazd

Mat ty Dat ue i s ca -

2 6 FEB 2003 PCT/ ?Eégﬁbégé‘omtaér‘%%k ééﬁ%\a& ‘%aéicﬁﬂfrfa%fidoﬁhv%%é

Vol atility,fFactor fsysbl@®i¢PALe.val ue assigned to each currency. The system
wll store the value as a percen%ge nunber, CCY Conversion Rate -The
currency conversion rafég Bshoweth ﬁﬁeomeéBBﬂUQSfrﬁ&ﬂetM’hrcérﬁD}Dearﬁjomﬂme

currency for whic . 00 FRA
Tr aded ?J/une 16, 13'59%‘@'8??%4 ?r‘?rﬁ?l on 'ﬁgg'?{r ?o?é’%mcglapf% é?’qegtl CS:
Trade Date: June %eleciétPénd éltrl_e'rxthmoffaableSelUkHWa'b%eei’ﬂélﬂlv&wt l(argrAfiarDat e:
2355 25 seporvl Aok e e e B el g T B Al 2
$100, 000, 099 Fact Wa?xe@%eﬁ%%aﬁi’t%@br%nbhﬁaJEé’erﬁéélB&eWath dith8r {HeSililorLi M

Currency which is assigned on the Market Access Node. In this exanple, the

Credit Limt Curr&wkeyhagimenmaetivatad) othe Ofder Raswest Bbanel includes an
Amount Entry Field and a Price Entry Field, both of which include up
and down spin buttons for adjusting the respect entries up or down, as
well as a Send Pushbutton for submitting the order (assuming

20 appropriate validation checks are positive) and a Quit Pushbutton which
dismisses the Order Request Panel without any action being taken. As
previously indicated with respect to Figs 1 and 2, once a valid order has
been submitted, its status is displayed on both the Tenor Detail Pane!
(Fig 3) and in the corresponding Tenor Line (Fig 2), with the latter

25 showing only the Amount Remaining in the outstanding order (ie, the
difference between the Amount Requested and the Amount Obtained
shown in the Tenor Detail Panel).

Additionally, as shown in Figs 1 and 4, the trading workstation
provides many features for managing multiple orders as a group. A
30 group of orders may be selected using a mouse -then these orders may

be interrupted (Tool Bar of Fig 1), or modified and re-submitted as a



ao used for the above exanple are derived using the above table. Using the
above fornulae, the credit utilisation is: (Deal Size) x (TTS Factor) x (#
~of Months in Gapl 3) x 25 (Interest Rate Volatility Factor) x (CCY
Conversion Rate) _ Credit Utilisation (100,000,000) x (4. 893%52% % 3) X
. 00014 x (1.000) _ $68,586 = Credit Uilisation 3C 2 6 FE %
" 00/ 1622 PCT/ WgPhdR496 _ ~p _ In inplenenting credit |imtsponuibesibiRA
system the Trading Floor Adm nistrator (TFA) has the ability to set and
adj ust the various paraneters fromwhich matching criteria are derived. A
credit utilisation notification is includedawhich issues lowcredit _ s
warning at the trader's W56 when the available credit for a counterparty
falls bel ow a per (geayupa@sirtmme Mitiplef@rded RequaestRangre Figr#) olmt thisfway, éloké t
nmessage is also dis at the trader'.s n credit is, exhausted for a
particul ar count ertﬁ’B adqig-tt%g@uftr% ”Pr?étou@fiﬁ%}@r%rgﬁﬁlas PBFWYAS tenors,
wi |l no | onger bea@nrféﬁhgﬁeﬁhgléoedadlvqoteltndtIaﬁaipn@ﬁalr@@@rmeims dplicabiei at ed,
on demand, via the screen_and ﬁ/ output. -- Paraneters

used in the syst ete Bultiple Qrpersdnys)vine diffesentaiemorie %ﬁﬂ“f—‘ faIrrengy Widh | owi ng -
t h fl
Drathe 13 TEA T ad SepRlAtoXitadt LiplienpRa Adint Boind ggi@@"ﬁ”@&éﬁ‘?% de b) a

separate credit |IiQfidrs.currency conversions rate paraneter for each currency

traded on the systemc), a paranet rela ed to the n re of | east one
financial zo i nstrurren%r ?ﬁeﬁtﬁg‘ ‘?c}g?npfﬁseg EYPPURTS WBF%E 19 {fa Plet

utilisation factogafigis @ﬁ@@ of Herifdlfvks cbArads Bik »Inh%esdé“st:ﬁﬁéd HRIstgnency
volatility factor I1s Indicative of the risk associated with each financi al

i nstrunent assess&onikgrdtRateAgreementsi(RRA) forsdiich thediaschbedpmbadimentat i on
factors for the c n the local floor. The TTS factor is-
preferably Yhon- 1 i gﬁggéhgggéé%wngggéggm fic to any financial instrunent )

traded. . Each credit group preferably conprises a plurality of trading ,
floors. Anyone credit grantjng entlty WhICh |tself .could be a trading so
floor) may trade Wamponents;n; R sysiggrollhe prasert gmbedimesl py the TFA i f

sufficient credit is aypineadstribed 3m§o§ ﬁ%n?qgg’tradmg system is an electronic

brokerage system having a communication network for facilitating the

15 buying and selling of futures by traders each associated with his own
Workstation (“WS”") located at a trading floor of a subscriber bank
(“client site”). The hardware used in the system has similarities to the
current EBS system for foreign exchange to which reference may be
made. -

20 As shown in Fig 5, each client site has a dedicated client
computer (“Market Access Node”, or “MAN") under the control of a Fioor
Administrator, which maintains transaction records, credit limits, and
other confidential information originating with its associated trading
floor. The WS's and the MAN associated with each trading floor are

25 connected via a conventional self-repairing DEC VAX network to a
nearby distribution node ("Market Distributor” or “MD") computer, which
typically analyses and distributes current market data by means of
dedicated permanent communication links to one or mor associated
MAN's in a particular city (or other local region), and which may also

30 provide administrative functions for the communication network.



WO 00/16224 - 21 PCT/ US98/ 19196 Banks al so define the follow ng for each
counterparty (credit group) that they trade with which are also stored at
the local MAN, a) available credit s b) |low credit warning percentage.
Banks al so have the followi ng options for resetting credit utZGiFithg(B% to
zero: a) Autwoabileshly at the end of the trading day, as is mawuseidiys done
~0 for spot. The tinme of the end of the trading day for FRAs is preferably
definabl e separately fromthat for FX spot. -- b) On demand via the TFA 1)
for an individual credit group 2) for all-ceedit groups ~s The TFA al so has
the ability to disallow particular floors wwthin a credit group. If a floor
is disallowed, it doesThetcomahénipatian metwohecarngrilias aérediistorgr simped @ be

conpati ble, each of the t rties must .nmake sufficien o.credit
cval fable o the aeraMARYR) nedmteatd of uaerdf aglaiSubiie
predet erni ned ni nigRALR &f LM addbcild WAIKAMANGY iR GrolhE. Agvai | abl e
credit at least equal to the mninumcredit threshold established by the

respective credit poeaowsingxelainedy p.graue maylbewng elonoiesterminats,ibut I ni mum

credit threshold = Maxi.num of LR nth I.val ent unt) . x
(credit TTS utili proetasy BhSler ﬁqx% (“?Brg'{a 'g??g%)'hih? ﬁ"ﬂ'EC '85 id{ﬁtﬁ?@mﬂ% e
volatility factor]g fulf(lre@if‘%ﬁmil\ﬂékkéal)%)ﬂibdtws. dartMarket Bisthibutors dlsé FE8 2003
WO 00/ 16224 PCTI U5981 19196 - 22 The TFA also has the ability to set the

fol | owi ng par anet érdudep credit BiRIICOMBRISING 2 ¥RY eerERe-AmRorisetipa Matriyffoaht
increment is a Syshe ! L CUT, AVl

I ncrenment bet men%‘?&&ﬁl%ﬁ%@ﬁéﬁ%ﬁ%ﬁ}é erlsc%§Séng%edﬁ%ﬁsﬁ@%tébggé@ér]ﬁader
subm ssion. Al otglefigalsydomndispled. i nto the system nust have a noti onal
amount that is a nmultiple of this value. Thi (Eararreter is specified in
absol ute t¥rns. . b) PA“B@UQ'PIBPE‘F%“JE#I%“%??F e presenERYeriii: @rgredrt he

larity bet 1k G ) ' . Th
e onant 1 det; SLNR s € Brerpaply dioferfithBl by elkdringn WaBIrtvELRR e
dat abase of val+-d prdfessirgt madeefiAsiictbe Npde'har "ARRB"Y, with el ARB perfermizlg ned as
a gl obal ~s paraneter for each tenor.  or.category of nors.defined in the
da? abase of \F/)al id W{WQW” HER .asT‘Pﬁ'rg'fWﬂ%ngﬁém?rb'a?#cﬁﬁﬁlb@t‘q’?ﬁ%&d)éerrlst 0

change the granul gnitaslibes, BRElbtihdieaspects of the “Deal Matching” process that

15 require coordination with more than one client site) which make the
most efficient use of the communication network if done centrally or
regionally, while the MD’s perform those functions (such as generation
of separate Dealable price information for each individual client site)
which are readily implemented in parallei in a distributed processing

20 network and which make most efficient use of the communication
network if done locally or in close proximity to the individual client sites.

In that regard, it is possible to have more than one ARB, with

each ARB having primary responsibility for trades initiated by Market
Makers in the ARB's own trading region, and being connected to all the

25 MAN's and MD's of that trading region as well as to the other ARB's in
other trading regions by permanent dedicated links of the
communication network. In the majority of deals, it is anticipated that
both the Maker and the Taker will be within the same trading region and
thus will be directly linked to the same ARB which can therefore identify

(8}
[}

a potential match and coordinate its final execution without any

communication with the other ARB's, at the same time, the other ARB's



needs of the marketplace. It is expected that after introduction of EBS
FRAs, the spreads will narrowin the Zo market and we will need to reduce
"the price granularity accordingly. The granularity may be desi ﬂ_.L[E%doﬁas a
deci mal val ue representi ng one hundred-thousandth of a basis F?gé] . ? IS
.assuned that Weagid2ons including' /2 and' /4 basis is point mpchrseeHignat ed
by the deci mal val ues 5000 and 25000. The system nust be able to support
granularity up to 0.03125 (equivalent to 1132). The nunber of digits show
in the fractions of a basis point display sheul d also be defined for each
tenor in the valid tenor database. 30 c¢) M ninmum Notional Amount The

mi ni mum not i onal  agRYBImUIENBCEYFIRPMEEEIng ¥ERIOPaIakd 1@ othdraderd ifrBther—f | 3
PCT/ US98/ 19196 paraneter specified for each currency that specifies

t hem ni mum not i onaregamn/c\temataw\elm,r@émgammtrtaﬁ@opw%nesi@dmfacbtq alt he
system If the renpiLnj T hi S M en the
remai ni ng anount F@é@éﬁ@?'@@gﬁé%g@%@g&lc&%%(%\rlge}@sbg%vﬂ&gﬁaal |ﬁ£t‘l’3meﬁg,

i nt hr ee- nont h- equi itph présertly BntEniblaiedlomNosroian embéaimierit Ta Sl cantal

noti onal anount is a systemw deparaneter éper currency) that specifies the
maxi muncnot iSonal aftRitiEtass dadisrigsitodifhiradasy While Sevar! Egaiprah AMRItEtOE ue i s

expressed in threeéf@?&li@cﬁ%%‘ﬁ%ﬁ%&{te&g%@t EX gguote Threshol dThe red
[

guot e threshol d spéecifies a percentage credit-conpatible floors which
each woul d at | east par Wrethertbbidonirunicatiohdinks betvesdn noded aret pgrhaneedt an

f h I i spl I | abl ice. Ifth
{hr eshol d_per cont ajBaREARRA IngenEiigy RaBbEAUNOAAN DI BRI e RGOt ¢ |
guestion is identifd " o ; i ihap| i al ue
is a singlezosyst e%ﬁéﬂgﬁsgrﬁﬁg?@rﬂﬁ?r §ﬁ5rf‘§%r§%§%t@§}j@§?£¥ﬂrafgga:}?l% Large
Di f f er ence 1Bhr eshotidgical lirdes whititf thavecthe @ragertyshal tesgagssfdems irt Bedrttfrer ence

(per currency) between a ice entered by atrader a t he current deal abl e
price required to a&qe‘%r\Pé{FE ??é“?lﬁgd%aqHF??@W@”@&B&B&??%%G_" _

war ni ng. g) Regul ar  AB®xHHtbREN teDY4 UMorE8VeratHl sdtimUBRafioh helP&H is N
thecal cul ati on of the regular dealable prices. This parameteris defined for

each currency. 30 peefer edEdwntisufiicent erqrciptestasy arorg@rrectign, amg W de

Cher currency) in PMAsk SefResa eapldil i faRAle hERbRs i S b
deal abl e prisce on tdg@;a}uihﬁg afd éeosfreé. t he market. Having set_these _
paraneters, the matching process refers to these when executing nmatches. io

Derivation of the Pre-Allt #8PM3GL iegsh AN ?%@oﬂﬁ’écté@éﬁrﬂt%?rWﬁN’es— bYieHBPYSfat i on
Matrix shown in Fi g?lﬁn’l i%‘bh‘f‘%@ﬁoﬂcwﬁi&ﬁ%ﬁﬁé%té’ﬂe'@Hﬁu@f{‘fagiﬂf# ﬁ?f‘rs%“ bed
OWn, each group oor .

above. In the exanple''s conprises one trading
Certain prices arewhihdsuppldreentsdhaMAN's with @nurebersofipratessirg/nades i s

prescreened for cf oot aBly I8 et SHMGE 2ndKHE s} (S¥hcitihd 1 Sitkricticdld @
20 pricé quotations and other market data and to execute transactions by =
matching eligible Market Makers with eligible buyers and sellers and by
monitoring the transactions until they have been completed or aborted,
with the MAN's being responsible for trading floor specific tasks such as
logging the completed transaction and updating the credit limit that was
25 previously available tot he counterparty trading floor.

Although described above in terms of a distributed architecture, it
should be noted that a single central computer system could be used to
implement the various functions described above. The system of this
alternative embodiment would thus comprise a plurality of workstations

30 connected by a network to a central computer system. The central

system would include the credit store, distributor and credit filter



credit is available with the counterparty making the price to execute at
least one mninmumsize trade in the tenor that utilises the nost credit.
The concept of deal able prices for FRAs is based on credit conpatibility
for all tenors. Therefore two trading floors are said to be Z26cFER 2603

conpatible ifqthey,have bilaterally allocated enough credit el /p;l?()t her
to execute oné mninmumsize trade in the tenor that utilises tﬂ“e nos

credit available on the system For each FRA currency a 3 nonth m ni num
notional ampunt is set as a systemparaneter. The fornula to calculate the
m nimum size is for any tenor is; mnimmSize = (3 nonth m ni num noti onal

aroun )1 G5, ont R dee] Rl SHETRIG sl DRl agionrh e

m ni mum not i onal WO oonb~aa’ - al3

PCT/ US98/ 19196 Theimplet, tutmsh-peefemed aimp&imentati@8=7be€ distdibyted3/ 3) = USD 50
mll The mninmumsize for a UD Sep98-6=(50 mll)/(6/3), = USD 25 m |l Since
credit utilisati oﬁ”’ibgdﬁ"wrﬂfrﬁﬁsicﬂﬂe‘grsﬁcoé‘s'fgr?q Web%éﬂ‘é@@ 2D}E’H‘%fdaé‘dd%ﬁ‘éf'r%tnd
settlenment date (Eg§§n_2. time between settlenent and maturity (gap) 3. the
volatility of intereSt rates in the currency of the FRA then for two floors
to be credist conpatible they nust have sufficient credit available to

execute a trade fgr g gini nmum : o0 size in the tenor with the highest

calcul ated utilis _. reg&ssidnoul d mean that, subject to credit changing
during -- deal conpl etirgg.ciéuit prRedsind peFormidd foPmtérkerdi® faaray ahe a deaf
in any currency at least of mninumsize. Atrading floor can control, to

an extent, the i~otfiefideninativesdnigenarabsansl bRAs deparieylar, difiersianifigentlyabl e

pri ces by nodifyi tie.t f . i {] t1 ] enent
Phat ati i se t he 10t SERL oo SRls Eh oy & b eliPoo oM sP T R GHeEHE o
set t | enenty f act or gitWyettiertentrizk, forPRFABIRarket risiizIRe baataey soheardndasher e
they want to ao trade. Also, a floor can set the_ currency conversion to

zero for particul §s fersosh dietechRigs! @nsideratipnsdn implementigithe system | e
currencies offe_r,eﬂ- EBS, thus reducing the credit availability necessary
to see prices in ['ess volatile currencies. z~ Exanpl e:

For Forward Rate Agreements in the present embodiment, three

factors are used to calculate credit utilisation;
15 1. The time between the trade date and the settiement date (start of
the contract period), hereinafter called the TTS (Time To
Settiement).
The volatility of interest rates in the currency of the FRA.
_ The time between the settlement date and the maturity date, ie,
20 the gap of the FRA.

The actual liability for a FRA is not fixed at the time the price is
taken because, as can be seen from the formulae above, the actual
liability will depend on the difference between the interest rates at the

25 trade and settlement dates. For this reason, a Credit Utilisation formula
has been devised and implemented in the present invention. The credit
utilisation is as follows:

Credit utilisation = (Deal size) x (TTS factor) x (#

Months/3) x (Interest rate volatility factor) x (CCY

30 conversion rate).



The system of the present enbodinment allows trading in tenors ranging from
0Ox1 out to 24x27 in USD, DEM @GBP, and JPY. The m ninmumtrade size defined
is ..., set as USD 50 mIlion (3 nonth equival ent notional val ue). 2 6
FEB 20D3 .. WO 00/ 16224 - 26 PCT/ US98/19196 In the fol | owi ng TR FEB 208¥

floor A to sgg¢dgghabl e prices fromfloor B they nust allocad )46 €Nt
credit to execute one trade in USD for a m ni num noti onal si zcgr/@%%‘%llh on.

s Trading floor A uses USD as their credit limt currency. Trading floor A
is only trading USD FRAs Trading floor A hag assigned a currency volatility
factor to USD of 0.5% For floor Ato see prices fromfloor B, it nust

al l ocate sufficient credbttPratepls Srinte R¥SEMbMeANPadioPadEignEdd éderdyont hs

away) for USD 50 mil. -. The mningmcredit is calculated as follows (the
TTS factor is assmonth betwaen ;hand @daVhenasedidis ealeulates) thenvatkstaticawiill abl e

credit = (4,4889)*(0,005)*(50,000,000),.i5 = w222, 2 Havi,ng th

o cul ated tho i HERR DTSRt T TRtedn” e LB @lt WHE

cal cul ates for eaghicortetHd AimBoUsmoMBs bptwdet therTratle IDRAS bnkButldAERLUM
order size could be dealt by checking against the credit limt avail able

for the Credit G Date tesfitihg BHS Marth.tTha Craslitndtéisgtien galcatationrwiidhen s a

Credi t Updat e ness e o]l ) i,Stributors)
containing a si npﬁggﬁeﬁﬁ@%aﬂc&érgﬁs&&g’é&?k%gﬁ%ﬁ E@géllwéﬁ%fﬁe tly
avail abl e or not mtidr il thetCreditdtiligdatiorocaitedtipotrantirhalbeteest giephriaty i n an

anount at |east equal to zs the calculated mninumcredit threshold
est abl i shed by t h@ngSstiameptPatey entity associated with that Market

Access Node. Provided ’rngrrtéﬂegfo%hw?éyrintthé%%m! ﬁgﬁ@m%ﬁ&aw

Arbitrators) and Market stributors ecel Vi ng edi t Updat'e nessage
pl ace a " 1'% i n thénesrssaiduatenh methoddbr thedime Betweant thaxde dateiamd Mat ri x.

Sr) 2‘5?[ Sielsy bei I)Wt [] ggt?lgmgn?ggttepp,&j ?atb?e,qr?iﬁgﬁ)gr?anigri}ggi fcrgt%weOS-Sé pnagmrt]geof% lable
— values to be used in the gredit utilisation formula. The factors in the
table must be able to be set by the TFA. The table is to be
pre-populated with factors calculated by taking the square root of the
15 TTS. The initial values of the table for the 0 and 1 month TTS are to be
1.

Example of pre-populated TTS table:

TTS 0 1 2 3 6 9 12 15 18 36 -
- €.
20 factor 1 1 1.414 1,732 2.449 3 3.464 3.872 4,242 (&)

The currency volatility parameter must be able to be entered and
modified online via the TFA for each FRA currency traded on the local
floor. And as previously explained, the linear calculation methad for the

25 contract period or “gap” (the “three month equivalent”) is a fixed formula
that can't be modified online:

3 mo. Equivalent factor = (# of mos in gap)/3.

# of Months in Gap/3 - All IMM tenors have a 3 month gap
30 between the Settlement and Maturity Dates. So this value is calculated
as 3/3or1.



2 6 FE8 20(13 WO 001 16224 PCT/ US98/ 19196 _ 27 _ relevant threshold, the
Arbitrators) and Market Distributors) receiving the CreditUpdate nessage
place a "0" in the associated cell. The Pre-Authorisation M ri>'g bslpﬁ?hen
used I n known fashion to pre-screen distributed buy/sell ord s FE at
only "deal abve'oopeges are s shown to traders. Fig 7 shows tpeaddogyw104

el ectronic nessages relating to the distribution of custom sed Deal abl e
price information to each trading floor. As noted previously, although a
distributed order matching systemw th noresthan one Arbitrator is shown,
many aspects of the io invention are equally applicable to a nore
centralized system wi t fnteraksy RateeVéiatility Faictor -Tid 1R MokdtilineF 3ctofissa ngl e
arbitrator could be dedicated to a&[w trades involving a discrete subset

of the avail abl e PPicEREVEIHEASSIANG 8Ch eHEeRGYadBE SyBteVEWA $terehea r adi ng

fl oor Ala gener at pelly ) ge to the trading floor's MAN ( MAN
Al a) in the formecéjlluaa bi g&%ﬁ?@retn uy or sell. The MAN in turn |ogs the

Quot e submit and forwaC@Y ChevepsivndRatabihé curesaeonversibe rifekdmtween
Arbitrator Node (ARB.A).whose.assigned, geographi cal tradi ng region includes
the Maker'$ tradi H¥ ‘P{‘%%mmi* %lir:req qqgrtﬂ,e-cg(ﬁgﬁgy @M‘%%gﬁldgpgﬂe-l i st of
avai | abl e bids and an ag@ar&@ndista OBDAKME GPFRAOIEEES JUAE 16NG00g k&Y ant

tenors, each 20 ranked by price and time of receipt (preferably at the
Maker's ARB), and100milionihag tbafellowirg dharBoteristiai cati ng t he Quantity, and
the quantity reserved by the Arbitrator pending conpletion or failure of a
pendi ng deal resulting froma potential match initiated by the Arbitrator

and not yet confi mpget Dytet he Makgineat®l 1888er. A correspondi ng Quote z5
avail abl e nessage is then transmtted fromthe Maker's ARB Ato the MDs in

its trading regi ofixmg Rate: VD A2, Juned!S @0PRe ot her ARB's for eventual
distribution to t MAN; r trading regions. Each MAN (for
%%gl%)eﬁtwe. fihe®1, 208

exanple, MAN Al b ransmts a update nessage to its associ ated
ARB (ARB A) whenengitufithdateedi t ' o _stSepiember2G2000f its potenti al
counterparties (for ex le, Al or, A2a) changes from CreditAvailable to
Cr edi t Not Avai | abl &eBer sgg'e versafur\ﬁrﬁ‘lcﬂo)ooio eptegibai &), g@O@O/ 1622a

PCT/ US981 19196 - 28 the ARB t heiyqidvsantdivbathi@abyt s affected MD's and to
the other affected ARB's. The [%Nen use twe@?bfor mation in the received
Credit update nesBegeSizeo mai nt a$10G,000,00@- Aut hori sation Matri x such as

that shown s in Fig 6. The rows and colums of the Pre-Authorisation Matrix
PM are associated with the various trading floors Al a, Al b, A2a, etc

(including any floors pactefdiafe AdsisHedidy i8I THISAI0A8 Withthe CrelitQidRr ed pai r
of trading floors. {TF, TF~} contains an indicationh as to whether TF, has

ext ended any credCurtescywhighistassignegionttee Markedecess Nagle: Ietlist s on a

bt “ana orea AR PR R Y PR R AR 2"
not vice versa (agsédirans atoby ekdnapleldrealerivbg usingans abbiv@taé. row TFBL

with colum TFA2 and the 0" at the corresponding I ntersection of colum
TFB1 with row TFA2). Fromthe nmain diagonal of the is Pre-Authorisation

Matrix it can be seen U!gﬁ‘&tﬂgl% Wgwépﬁég}t&?r@mﬁ&ﬁgﬂs to trade

bet ween t hensel ves) as 1 ndi cate

(Deal Size) x (TTS Factor) x (# of Months in Gap/3) x
25 (Interest Rate Volatility Factor) x (CCY Conversion Rate) =
Credit Utilisation

(100,000,000) x (4.89898) x (3/3) x .00014 x (1.000) =
$68,586 = Credit Utilisation

3¢



intersection of row TFA2 with colum TFA2. Preferably, each NMD only
maintains a partial Pre-Authorisation Matrix containing data only regarding
credit extended fromor to its associated MAN s to the other ao potenti al
counterparties (MAN s) in the system Thus, as indicated in fB g3Quncross
.hat ching, sorgoedneefie Pre-Authorisation Matrix entries may bge ghe
MD' s use the Quote avail abl e nessages to update their own order sts of
avail abl e bids and offers; these ordered lists and the Zs above- descrlbed
Pre-Aut horisation Matrix are then used by the MD to calculate separate

Deal abl e prices for each trading floor mhlch are transmtted as Market Vi ew

messages to the affectgg l%hénﬁent-ﬁé &EQ@?!&RE 3R tRE FRAUYIMM Sﬁb'ﬂadhﬁt rix,

each MAN transnmits a Pre-Authorisation trix update ‘nessage to
Arbi trator which tFlear Adminisirater {THirA) !has therRxbditate betrandadjwst thevarigusised as

part of deaf matchin e Ar bi lso istribytes the update nmessage
to other Market 8”19& %n\”?(b%b WB@%? Metlos -

Di stributors where Pre- A@ﬁémrutﬁ@bn@ﬂnwﬁdausﬁss McfudeH WHich i‘s@ﬁe@fcﬁu éfaﬁem ng
prices. CreditUpdate msssages are sent in any situation in which

Pr e- Aut hor i sat i on waininxatthedragiens WhavhgritheaveHabile credif foy aldountm‘partpdu t

i usts the. oredi 11 RREVPE PeRGERRASE Rt wraTRaBu B oA bt o relEy or o
from whi ch the crefessddyiessd disprayearat ﬂ@tra@er(sl WS vihdn eredithe ekihaghteg

floor's credit limits are reset. In addition, the Deal Status nessage sent
at the end of eacHoHBRAMGUANcRYUNtemArtydFases GATat srantsrparlt Wallsat | on

Mt 1 x SUALUS {or Ehi e ISR bt of o FBIcIPRGETRL LR T S

is to ensure that =s a'renn s no cre t'Us has

changed. Deal nmmat thtlagaq)mmmﬁ)mamﬂ'e& ea’rebmr) streen dadlhamaicopy patgutocess
is described. A match is not allowed to proceed if the credit utilisation -
as cal cul ated exceeds the avail able credit set by the TFA Thus, even

t hough prescreeneobé,%;neq r% sted if tha'cidigm check of bids, offers, buy and
sell order credit y as part of deal mat chi ng. Orders

that are conpatible ar dBamqsohmdll)bgdetlmm anhdahodify anlimeetme followipggpdbametezd bi d
and buy orders ar

Dy order S o b S R ol Tl AN e Tl e e B Y oo
15 TFA facility;
a) credit limit currency - Market Access Node
b) a separate credit limit currency conversions rate parameter for
each currency traded on the system
C) a parameter related to the nature of at least one financial :
20 instrument in the form of a currency volatility credit utilisation Q
factor for each currency traded on the system. The currency
volatility factor is indicative of the risk associated with each
financial instrument assessed by the TFA.
d) Time to Settlement credit utilisation factors for the currencies
25 traded on the local floor. The TTS factor is preferably non-linear
and also not specific to any financial instrument traded.

Each credit group preferably comprises a plurality of trading
floors. Anyone credit granting entity (which itself could be a trading
30 floor) may trade with a trading floor of a group defined by the TFA if
sufficient credit is available.



A new bid or buy order is conpatible to an existing offer or sell order if
all of the following conditions are true: The orders are for the sane
‘tenor. ~o The trade floors of the orders are credit conpatible wit
respect ' .to this order - or - the trade floors of the two orkferf&Ba
ddentical. wddnkB 2003 WO 00/16224 - 30 PCT/1;S98/ 19196 pcihiRopidioe Of
the bid or buy order is greater than or equal to the a offer or sell order
The amounts of both orders are greater than or equal to the

3- nont h- equi val ent of the system defined mypirum notional s anount
paranmeter. The process by which all orders ace matched is called the

"aut omat ch" process as shown in Fig S. Any order submtted into the system
is first matched against all existing bids and offers at the maker's o

Arbitrator. The existi Bgnis alsosleding the fallowingsier PACH FowRiptRatty (Sraftt in
ore archea and CluRaRa: Bey bianf WAL Bt<aRh R hny BT RRA AR o T ©

of the two order gFrDunbeana'Bn@cfydqcess continues until the remaining .

t hr ee- nont h- equi val ent anmobunt of the submtted order i~ becones |ess than
the value of the B ninl@W A@GItHYRMNINGRAGRNBZR-anet er, or until there are no
conpati ble orders. If the renmaining three-nonth-equival ent anount of the
subnmitted order is |less than the value of the m ni num not'i onal anount
paranet er, the submi tt Bagkswatsodiaveitioa following optiond facasettingodrgdiand t he or der
is zo cancelled. Wen a newly submtted order is not conpletely filled
during the autonatthsHBI8ZEOt he order becomes either a bid or offer in

the deal i ng systea}s Cﬁhkqﬁfﬁéﬁ&rﬂ%%t tr%%rﬁéﬂlﬁé%dmgdcﬁéafaﬁl%‘gﬁ@gﬁ%ao@ the

out standing order is equal to the anount that wa ring z5 the
aut omat ch process. | n @ordpot.t dhe timel afttke end ohthei tradingtiey farlFRAg s he

aut omatt ch process,  the deal [ 09, syst A oL ANEN Y8 hYEK Lgkpown fashion
— b) On demand viatha TFA
1) for an individual credit group
2) for all credit groups
is
The TFA also has the ability to disallow particular floors within a
credit group. If a floor is disallowed, it does not take part in the credit of
that group.
To be compatible, each of the two parties must make sufficient
20 credit available to the other party to complete a trade for at least the
predetermined minimum size deal in any available currency (ie,
available credit at least equal to the minimum credit threshold
established by the respective credit granting entity).
The calculation is thus:
25 Minimum credit threshold =
Maximum of {{minimum 3 month equivalent amount) x
(credit TTS utilisation factor) x (# of months in gap) x
(Interest rate volatility factor) x (conversion rate)} for each

currency.



of the matched orders have not been renoved by the trader and that there
remains sufficient credit available to conplete at | east a system so
“defined m ni num deal size. 2 6 FEB 2Q03 WO 00/ 16224 PCT/ U?g%&é]z% - 31
The final .deal amount is lesser of the initial deal anount, “th vall abl e
credit from i.st floor (or other associated first credit_grantin
entity) to tﬁg)%géé%gd floor (or other associated first Cr edifCT sgﬁfbw) and
the available credit fromthe second floor (or other s associated second
credit granting entity) to the second ro_orz(_or ot her associ ated second
Credit Goup). If any of these amobunts is F&ss than the 3-nont h- equi val ent

of the m nimum noti on a nt I ter.,. then tchin rocess for
this deal fails. V\henajglﬂe ?éeﬁls$§a§§§erﬁeqlptgég%ﬁbﬁ\%ﬁgﬁ%‘ym arﬁg R s
initiated, to theapri CRoGoras Agthodr? Ihdiemeaw vy submitted order, tenor
identification, and the conbi ned amounts of all deals nust be displayed on

all trader - workstations tH® natgnal peguatinsteraentys awysienoMmide i on of this

type. For exanple, at ] . e $50 ml1lion
at 5.6725 while the beé%rgg{eeé?rgggéE@V%‘%ﬁ?@%‘mf?@.@fé%f.e ﬂ{ﬁ%gglegv%?rhder' S

order is ignediately nmétionadamoeunt veluéospeniietidarire) rded BulhissfbOAIC! TL 10 @
5.6750 BBIL 10 @5.6750 ABNL 10 @5.6725 BOAL Zo An exenpl ary EBS deal s
notification includes PHE'S SHIBHEHINPARS BrieMJRYst haye Fentetiondamaedit) . 12: 34
Tenor Identification: T hSiirrh hER: 2 d between
deal ers at the sane tr@glpﬁga ggjr?é bfﬁ?r‘e%‘@%e%ﬁﬁé@ﬁﬁgs gg%ﬁérggfovi des
capabilities for intraabdobde telmed.i ng. This feature is not optional. Wen an
order is submtted intg 3e the system no special priority is given to try
to match the ordeP) wi t’gr'ce '.”CéeféeéEB 2003 _ WO 00/ 16224 PCT/ US98/ 19196 - 32

out st andi ng orders from thersagmed ReHnehtisbatifies M o@@alatity regardl ess of
intra-floor dealing - are matched I n price/tine pri%rity. yl'he prices

obt ai ned by any mat ch bétveeberiche firexderdcsabaiitted mto the, syistemhiThei s avai | abl e

after credit screening, followe re ar rice once all the
anmount at the best dea’i”&ftﬂ”%erﬁﬂ? g%%ﬁﬁ?%ﬁi&"%%ﬁ%&?é%&& this is

because of the way in géfireld ifiues B5tapaSe of daiEFRAMdtARNSItSt em The quotes of
the parties without sufficient credit to pass credit screening are renoved

fromthe list of current qubiegranyiadity efrrirestarasigfingd asgrgledalof t he
remai ni ng .quotes i s se i i t hen
aggr egat ec}gand di spl ayé%.%h%?e rtfﬁtje%%ﬁ;fengggf %ﬁé&%?&%ﬂc}}é %ﬁ@%@g‘r t han 50M
USD then this is al so theaatamsset dferalid FRA imgtrlments; i Thés must be

modifiable in order to change the granularity to meet the

needs of the marketplace. It is expected that after

introduction of EBS FRAs, the spreads will narrow in the (:1
20 market and we will need to reduce the price granularity 7
accordingly.

The granularity may be designated as a decimal
value representing one hundred-thousandth of a basis
point. It is assumed that fractions including ¥z and % basis

25 point may be designated by the decimal values 5000 and
25000. The system must be able to support granularity up
to 0.03125 (equivalent to 1/32). The number of digits
show in the fractions of a basis point display should also
be defined for each tenor in the valid tenor database.

30 c) Minimum Notional Amount

The minimum notional amount is a system-wide



-- ..._..,_Deal conpletion process The deal conpletion procedure is also
showmn in Fig 8 and is ~s described for conpleteness only and is not
‘central to the aspect of credit screening. After a deal is if'hthﬁ]%it is
consi dered pending until the floors notify their Arbitrators®of e deal's
Sstatus or tH¥OA¥H224 i nes out. The maker floor notifies its REBIUSPHIN6 wit h
t he Deal St at usMaker nessage, zo the taker with the Deal StatusTaker nessage.
The taker Arbitrator is nade aware of the maker deal status when the Market
Processor sends it a copy. If the deal di-d2hot succeed (perhaps due to
insufficient credit) the floors send the Deal Fail ed message. The deal
status reflects whet heparemetefeecified farcear cyrensyitbetarecifiesdhs what the

anount of the deal vvasm{-n'éhgpwtd%l Q@Hhr‘ﬁ J?Gandérm?ﬁé%irt Lo the initial

anount of the deal due restrictions. e et processor records

the deal infornation. o¢fhtstameirdenlthevagstemedithedefrainiag aaoumbof amal [ er than
t he original anount may be aval | abl e for, anot her

armount, the rerIai nin }
match. 2 6 FEB 2013 WESOHIBOSiON thiavelieeined tos remamingrECEBLEst anount
will be ingr eased by the fiBal TRERMNe gf?(b;:{ssgg% done. The Pendi ng anount
the

wi || be reduced by the original anount o eal. If the quote invol ved
in the deal is |ocal ttheeddndoit-efuivalesstarms. notifies other Arbitrators of

t he amount done with the Q eAl n ssage. The Arbitrator that hit the
quote is not noti®) ed.'{}'ﬁﬁﬁwﬁm %O@?ot eAdj ust function. It also sends
Mkt Q eAnt Unreserved nessagerpomblithubt hk@éndPapidunp iy #5stetivitielf Unction is
al so called when the Arbitrator tinmes out on Deal Status nessages from

ei ther the maker or theanameter (varF Qerentys thet specifies heymasimuym avai | abl e

anount in the quote is_acti d., The - teActivateAmt function uses the
guote's cufr ently avai rl‘%bqn@\(gﬁﬁmOf:t%ﬁoﬁd%gfﬁlﬁﬁt«?dé%ﬁﬁgéyﬁ&"hpdate t he
deal abl e aggregate of Thig vallikekgreseéd iMmtréplaiontifREuiVaRFL térst he
submitter's trading partners. ~s A bid and a sell request are described as

i
conpatible if anpBhst BeA&uatedhigsioldespective trading floors have credit

wi th each other (as evi de”“'ﬁ%%\ﬁcﬁ]Jb‘?e%ﬁééﬁ&a%’b?gﬁ%?}{)&é@&é@é‘o trix) and

the price of the bid is greater than or equal rrce he sell
request. A deal may i ngrediteompatibie floons whizhteazhovsuld An ledsbpartiatipr not a zo

participating in a deal,  will be called passjve (with respect to that deal).
An Arbitrdfor frequentm&tn?e%‘é@ef"bq‘b?%'é’ﬂd&zpchﬁ?jg\”rﬁi[?%ﬁ’rlﬂé? ated to a

specific deal to all passiarsm¥dpt bf lﬁji§p|§y@d f}ébﬂér'déagé’zﬁlgw%.kﬁt

Di stributors. For converil ence, we W termthi™s grou passi ve

conponents (i n rel ati othat thrashpld percgatdgedadetdbiexcegdadfores 1. The new
T Dt O o Biah 0 el aUBis 7S Bt fud g asraeoess Node.
"Red Quote" on the maker's display. This value is a single
20 system-wide parameter for all instruments being traded.
f) Large Difference Threshold
The large difference threshold specifies the
difference (per currency) between a price entered by a
trader and the current dealable price required to activate
25 the large difference validation warning.
a) Regular Amount
The reguiar amount for a given tenor is used in the
calculation of the regular dealable prices. This parameter
is defined for each currency.

30



toits Arbitrator. 2. The new naker's Arbitrator detects the opportunity to
‘automatch and sel ects a conpatible existing quote. 2 6 f Ed 2003 WO
00116224 PCT/ US98119196 - 34 3. If the existing quote is not zfrg%%mbocal
maker, the new maker's Arbitrator sends the HitQe nessage to tsh ting
.maker's Arbiwbab@ézs4. The existing nmaker's Arbitrator receipggsydolgobht Qe
nmessage. It s responds inmmediately with a HtQ eAck nessage specifying the
deal 1D and the actual anmount of the quote allocated to the request (this
anount could be zero or less than the requested anmount if the quote was
interrupted or hit by another new maker). If the allocated anount is
non-zero, the exig}i NgVRKSpread Thigdhold at or creates a new entry in its
Pending Deals list, sends a_HitNotify nessage to the existing maker's MAN,
and broadcasts the Q eAnt Re$bewvdde speaddaresbolsi spesiiosite aaximumr at ors and

t he Mkt Ant Reserved nes D I Ln_ i region. 5. The
exi sting maker's NMAN cﬁg%g%ﬁ(%o¢p%gﬁy5|é§%ﬁ'?bﬁééeglgwe%n?né?rﬁgtegount erparty. If
the credit limt is noentnéd priceahdtice pestazaiatideriembhities déadr sidunt, t he
MAN reduces the deal ampunt to the limt anount. If no credit is available
at all, thé deal is ab8fthednaketn s step and the Deal Fail ed nessage is sent
to the Arbitrator ao indicating the reason of the failure. (The existing
maker's Arbitrator notifies the new maker's Arbitrator and the affected

Mar ket Di stributors byHaeingi sej tli@ssdparemetars, the ssatgeinglprotcdssrefarswar ds t he
Deal Fai | ed nessage to the new maker's Arbitrator and broadcasts the

Qt eAnt Done rressagg‘etsg"élrl‘?n PRYIPE MRSy trat ors and t he

Mkt Q@ eAnt Unreserved nessage to |local Market Distributors). 6. The existing
maker's MAN reduces the credit limt for the counterparty by the anount of
t he pendi ng deal . Derivihen ekinetfreg peatlonNNPalrixends t he Hit Ambunt nessage

to the 30 maker's Workstation. . 1f +h . h not, interrupted the quote, -
he is notified that a 3@8@"?@‘%"‘&‘. i"ﬁ‘Z"“ ogl%%flgnﬁ@qtqnf Ve Fid Rfevede 2
6 Ir~B 2LnB WO QO0frbAPé \}aﬁ&yfﬁaaérﬂl%b_%deso?ised@muat Irpthet ddangpietsfoRAl Ng hi t
is renoved. In either case, theWrkstation responds wth the H tAnmount Ack
nmessage to theexi SBFMGrOHAEIMErisgENeNg rading flgelot e has been i nterrupt ed,

t heMAN cancel s the dea o1 St K& ' Wiy 8. The
exi sting maker's MAN fggggﬁ%ﬁ%%ﬁad%%ldé@la%g%g@égﬁg |rﬁ1%£€r§a glrt i‘-ggytl\ﬂiél sends
t he Deal Varsi fy nepesgeedned foeomditnek dealablhdcdd midensrthat suffieiehsbitgeral

recei ves the Deal Verjfy ne; stgge ,t?\ngchecks the exjsti n% maker's credit

limit. If the cre@8fqdlisAvalakie vithARe GoHNterRarty maKipe doe RECe Frexerute at deal
amount, the MAN r ﬁﬂg?}, ; Mes AR . f < credit
is avail abl e at aﬁcgéfstﬁﬁgh ea is?ggggrﬁzeéh?—?é {ﬁgr?rﬁlgéhﬁlgngng{?er%t ﬁ\r/%ﬂ't'sends
onl ynessages Deal St at uShakonceptdf Oealats priceadkr BRAsIi$ basedohevedit h t he deal
amount set to zerQ).i5. .11 The new maker's MAN reduces_ the existing nmaker's
Credit ©imitby ¢ neomnBtRp ol eS| Theih R SAHEICHS SARBIIGDH he <
deal . 13. Thg new npieriit Som@ibietise)t RevelsiRterbRy HidcHSd eABSGRERItAbleach '
Arbitrator, including any credit updates, (If the creditzorelationship

bet ween maker andothekde exesute PaaJaininaY® sikesradedndhe tenerdaat utdises the

Pr e- Aut hori sati on Ll X: : i fi otherArbitrators and the taker's
Mar ket Di stri but OFM%E 5}%@%%{1%@%6@6@%&@%%% edi t Updat e nessages,
respectively). 14. The npgr sakteFRA dditénzgadSmbheh MiramVer hdtiohek apeenge t o

t hezsexi sting maker's MAN and the Deal DoneWs nessage to thetaker's

Wor kst ati on. The FBkangsystepreareinatere Th%fgrmul@épéﬁ&yﬂﬁte e MHaIMaD §izeng
maker' s N recei | VerifyAck nmessage.|f the deal anount has been
reduced (I\)Ar?st he neﬁ%%gnéﬁgi de) so the naker's MAN readjusts the new
maker's credit limt. Timex sizesy3matrth' nsiniviidi nogenalemalad)/. 2 6 FHB
20D3 WO 001 16224 PCTI 1, S98/ 19196 - 36 16. The existing maker's MAN sends
the Deal Stat usVaker meH6RGBIS PE@PAker s Arbitrator with any credit
updates. 17. The existing nmaker's Arbitrator receives the

Deal St at usMaker nessage and forwards it to the new maker's Arbitrator. If

t hesDeal St at usMakExampésage i ndi cates that the credit rel ationshi pbetween
exi sting maker and new make s ch heexi st.ing maker's Arbitrator.
updat es i t*d Pre- Aut hori sat i gﬁgle\}?fﬁsr %%ﬁq’h%g’.”??’ﬁé il Hé’ﬁo’l\?'bi trators and

| ocal Market Distributgmeumt 209D HRgat e and Mt Credi t Updat e nessages,
respectively.io 18. The existing maker's Arbitrator notifies passive
Arbitrators aboutthe deal by sending the QeAntDone nessages. |If the final
deal anobunt is different fromthe anount originally requested from

t hemaker's MAN, the existing maker's Arbitrator al so broadcasts

t heQ eAnt Unreserved nessage to the local Market Distributors.~s 19. The

exi sting maker's MAN sends the Deal DoneWs nessage tothe existing maker's

.= NN =l - =




Settlenment ternms msmatch In addition to verification that sufficient
credit is available, the settlenent terns are also checked bilaterally to
ensure no ms-match 30 occurs. Possible settlenent terns are FRABBA, .| SDA,
"either” (which 2 6 FE8 2003 -37 will match either FRABBA or B4 2003ng
"none" (whi clwvg®aeizss in an automatic ms-match). As a tradig@rfi$s95196
paraneter, each trading floor nust be able to 5 maintain a |ist of
counterparties that have | SDA agreenments with that trading floor. Deals
bet ween fl oors which have nmutual | y desi gnataed-each ot her as having | SDA (or
both | SDA and FRABBA) agreenents will have the text "ISDA" printed on the
sNh wo deal ti Z}(ets in tga'H'eSahid'\@rﬂmi%e fﬁearmSDUuﬁI%;l(ellnaﬁlils)/(BBtr)]vveLeSDfsmmﬁls

ose FRABBA/| SDA 10 i gnati ons do_not tc i ave t next
"ni smatch” printed on tINE MGANUP;SEESCE 8| ﬁee9§4651(60 “NI%((G@SH%VSMS will
result in deal ticketsyth the text "FRABBA" printed in the "Settlenent
Terms" field. In the event of a ms-match between the floors, the deal on
whi ch the m s-match occurs iSsncearptliietbitiatibnts edatctionadj ng f 1 oor di sal | owed

15 fromfurther trading with the othe ntil th is-mafch i s _resol ved.

Ot her Pricé Screening hatBeHFHVEET Eﬁga #Lﬁ?”‘%ﬁ%@@%@ﬁ?‘& (ﬁgsgcr eened
using the Pre-Authorisati ontiatidtwesh suemantaid hat@itygasr criteria. In
particular the Pre-Authorisation Matrix could be used to desi gnate whet her

the 20 settlenent terns. of thevgatiity ekinterestrateinghe pyrrasenef thadRA

Pre- Aut hori sation Matrix_ |l f g Melq only be
shown if there is an aéﬁ%’ﬁe&é%@gg%g?tqegﬁé% E?@gﬁ%ﬁ%éfﬁ&@%ﬁgﬁ[m parties.
Ot her Pre-Aut hori sati osulhidrit eastitavailableqo pRE&IE lattradenfbr EaYinkaumSed in
conjunction with the enbodi nent of the invention described. 25 Credit

Mai nt enance The Credi t S@epheaner iaibe higheskealexpleshdilisation.Fi g 9 incl udes
e bl cons ooy o SFEPRA 8, o UiPE e o2l L e
Credit G oup is-highli gleatdortipletion,tievivin pdities@ilbbp dbte R0cdmpiete great ed)
the CGredit Group Profi ldeealGi%Pansyhc%\%sentc;]%t l%ra%? c'm‘I mfninl-n%essizhe?l d c1
A trading floor can control, to an extent, the
13 minimum credit threshold necessary to display dealable
prices by modifying time to settlement factors with times to
settiement that utilise the most credit. For example, a floor
can specify time to settlement factors which do not
increase for those factors beyond where they want to
20 trade. Also, a floor can set the currency conversion to
zero for particular currencies thus electing not to trade in
volatile currencies offered on EBS, thus reducing the
credit availability necessary to see prices in less volatile

currencies.

Example:
The system of the present embodiment allows
trading in tenors ranging from Ox1 out to 24x27 in USD,
DEM, GBP, and JPY. The minimum trade size defined is

cto set as USD 50 million (3 month equivalent notional value).



2 6 FEO 20(f3 WD 00/ 16224 PCT/ US98/ 19196 - 38 cal cul ated as descri bed
above as well as the Current Avail able Bal ance for the selected group, and
‘pernits the Trading Floor Adnministrator (' TFA') to nodify the V\a?ﬁb;@
Percent age, Default Avail able Bal ance (which will becone the Adw abl e

_Bal ance whenayghotdis; TFA (or the s systen) resets all the credif cbdHis),
and/or to nake a pos‘tti ve or negative Adjustnent to the di spﬁg%uéb%%%int

Avai | abl e Bal ance. An Assign Pushbutton allows the TFA to nodify the
assignnment of trading floors to the sel ected,groups. 2 6 FEB 208 -39
Claims 1. A conputerised trading systemfor trading financial instrunments

between traders at trader terThaadiDwi gggé'%rqgjorg@%géq%lgon net wor Kk

for transmtting el ectronic messages between the tra termnals, a
plurality of trader terprigeslforedoneB they most ailocatesufficieat creditdet wor k, each

trader term nal being associated, w redit granting enti.t and each
trader term nal conpri s?)f?é:u}ﬁagﬂ%trﬁgé %@ﬁ@r@?P@%Bﬁi"ggogag?‘aﬁg%ﬁ()rressages in
respect of financial ingflligirents, 10 the communi cation network conprising:

a credit store for storing an indication of credit available from each
credit granting entity, a diEedinafiasr ArusesdiSRasgheir seedihémipcrgeneuot at i on

nmessages to trader term nal Srljaarngdfio%i)hai)é’on?}ﬁttr?%{géﬁfgﬁ FHAlster arranged to

filter the price quotation nessages t0 eac erm nal associated with

at | east one credit grantingrradingfioor Witdscassigrierl £ cedency Volbglityi s so
arranged that only the fpri ces |ndi catgd by price quotation nessages for
which it is determn ned,fagario USRpEhe® to the credit store and a credit

utilization factor, that a Zﬁﬂrﬂd@rwg‘s%gedﬁcéstfr%ﬁ?ﬁmléj. ii ﬁ]ugyai | abl e on a

bilateral basis fromand to the one credit granting entity are displayed at
t he trader iberm nal s asaltonata sufficieet eredit i flodreB to exenute onediSD Mareshol d

being at least equal to avaj,l abl e credi eqgui red by the one credit
granting entity to corrpcpci:frz4 @Oﬂhid%”adf) ?%{%Iéoégt'gblm ned ni ni num si ze, the
credit utilization factor befRgminimym credit is calculated as follows (the
TTS factor is assumed to be the square root of the TTS):
minimum available credit = (4,4889)*(0.005)*(50,000,000)
15 = $1,122,225.

Having thus calculated the minimum credit threshold, the Market
Access Node then caiculates for each potential counterparty whether at
Ieast' the minimum order size could be dealt by checking against the C:}
20 credit limit available for the Credit Group associated with that
counterparty, and transmits a CreditUpdate message to the affected
Arbitrator(s) and Market Distributor(s) containing a simple binary
indication of whether credit is currently available or not available to
each designated potential counterparty in an amount at least equal to
25 the calculated minimum credit threshold established by the credit
granting entity associated with that Market Access Node. Provided that
the relevant threshold has been met, the Arbitrator(s) and Market
Distributor(s) receiving the CreditUpdate message place a “1" in the
associated cell of their Pre-Authorisation Matrix. Conversely, if the

30 CreditUpdate message indicates that the available credit is below the



25 determned by the credit filter for each credit granting entity as a
function of at |east one paraneter specific to each credit granting entity
and the nature of at |east one financial instrunent being traded. 2 6 FE8
2003 WD 001 16224 PCT/ US98/ 19196 - 40 2. A conputerised tradipg B5ss28n for
tradi ng finaw@ @hesiz@strunments according to claim1, wherein pdcha;s38/19188st
one paraneter is a factor indicative of an estimated ri sk associated with
each financial instrunent traded. 5 3. A conputerised trading system for
trading financial instrunments according tosany preceding claim wherein the
at | east one paraneter is a volatility factor for each type of financial

i nstrunment tradedrelévarf th@sholdetHesAtbitratards NancMatienDiistribtitord) necdivingnci al

i nstruments according to any precedi na claim wherein the m ni mum credit
threshold is al sot%af%wm%&@&s%% lace 2" Qi tBe asaeriatedi Rl of a
conversion rate for eaghoptoo MorddaanMiatix|dthbh UeBAIn kidkE fasrich & A
conputerised trading systemfor trading financral 1nstrunents according to
any precedi ng cl aprg-seveendistribited fiuyisell rarders diotthathoredy Iidalable” plises drer i ved
froma third parangter which is a factor based on the tinme to settl enent of
any financi®al insggﬁ‘ﬁ'éﬁ? tr?ﬁﬁr&ed, and is not specific to any one currency.

Zo 6. A conputerised tFafy BHoRY eV f efebREhiBhddsBaE talbtind'&f thament s
according to claim5, wherein the third paranmeter 1S a factor based on the

| ongest time to sdistiitonofsustonised Deatabla prlicesinfarmation te adel trading7. A

2y br ecedi ng. ol al- vHengs TRUCHEN A oRaib R GREFANAE e mom
val ue of credit tByssholis moré HadnadrdAfmiratar B dhodin, Margfaspietisaifens

financial instruments traded. 30 8. A conputerised trading system for
tradi ng firanci al investien e eguallycnricablette adngremestalizedsystammwitive@iyei n t he

the. maxi mum val ue CF Sebiet paneRan Akl oraEr e el ) ¢ 1

factor, a tine tf-otrades irwiving daidepetessutbsat ofthatiiildbye finatcial, instoumeaish of
the financial instrunents bei n%ﬂt raded onputerised trading system

.. 9. Ac
for trading fi pana-f‘ﬁltrqq%ﬁm §1&éé’éﬂmgrﬂfof61§&P‘5F%§%ai%t€ﬁéﬂpmlt wher ei n
the financial insi{dyaBgk th hetrddiryAbE- SHIAN MARRRA in the form of a bid,

15 offer, buy or sell. The MAN in turn logs the Quote submit and forwards
the Quote submit message to the Maker's Arbitrator Node (ARB A)
whose assigned geographical trading region includes the Maker's
trading floor Ala1. Inturn, ARB A updates an ordered list of available
bids and an ordered list of available offers for the relevant tenors, each

20 ranked by price and time of receipt (preferably at the Maker's ARB), and
containing data fields for indicating the Quantity, and the quantity
reserved by the Arbitrator pending completion or failure of a pending
deal resulting from a potential match initiated by the Arbitrator and not
yet confirmed by the Maker and Taker. A corresponding Quote

25 available message is then transmitted from the Maker's ARB A to the
MD's in its trading region MD A1, MD A2, and to the other ARB's for
eventual distribution to the MD’'s and MAN's of other trading regions.

Each MAN (for example, MAN A1b) also transmits a Credit
update message to its associated ARB (ARB A) whenever the credit

30 status for any of its potential counterparties (for example, Ata or A2a)

changes from CreditAvailable to CreditNotAvailable or vice versa, which



10. A computerised trading systemfor trading financial instrunents le
according to any preceding claim wherein each credit granting entity

“conprises a trading floor. 11. A conputerised trading system fz% &gﬁag@gg
financial .instrunments according to any preceding claim whereif®d lity

_of trader tewd@ddbx4is are associated with at | east one grouctussshdswh t he
at least one credit granting entity extends credit. 12. A conputerised
trading systemfor trading financial instrunments according to claim11,
wherein the at |east one group conprises a2Eo-plurality of trader termnals
associated with a single credit granting entity. 13. A conputerised trading
system for tradi nthd ARBrthearetrarsimitsnteritssaffectant MiDig ahd tecthei athed dfferted 2,
wherein at | east eajgroup conprises a Zs plurality of trader termnals
associated with agﬁgﬂ ality of credit granting entities. 14. A conputerised

trading system for traghammsBteiige tHeWidrmaBBh In BRCREENVEE dradRtKgale C! ai ms
11 to 13, wherein the indication of credit so available fromthe at | east
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regarding credit extended from or to its associated MAN's to the other
20 potential counterparties (MAN's) in the system. Thus, as indicated in @
Fig 6 by cross hatching, some of the Pre-Authorisation Matrix entries
may be blank.
The MD’s use the Quote availabie messages {0 update their own
ordered lists of available bids and offers; these ordered lists and the
25 above-described Pre-Authorisation Matrix are then used by the MD to
calculate separate Dealable prices for each trading floor which are
transmitted as MarketView messages to the affected MAN's.
To update the Pre-Authorisation Matrix, each MAN transmits a
Pre-Authorisation Matrix update message to an Arbitrator which then
3¢ stores this in a Pre-Authorisation Matrix used as part of deal matching.

The Arbitrator also distributes the update message to other Market
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The process by which all orders are matched is called the
“automatch” process as shown in Fig 8. Any order submitted into the
system is first matched against all existing bids and offers at the maker's

10 Arbitrator. The existing orders are considered in price/time order in
search of compatible orders. If a compatible order is found, the two
— orders are “matched” and a deal is initiated for the amount equal to the
minimum of the two order amounts. The process continues until the
remaining three-month-equivalent amount of the submitted order
15 becomes less than the value of the minimum notional amount
parameter, or until there are no compatible orders.

If the remaining three-month-equivalent amount of the submitted
order is less than the value of the minimum notional amount parameter,
the submitting workstation is informed accordingly and the order is -

20 cancelled.

When a newly submitted order is not completely filled during the
automatch process, the order becomes either a bid or offer in the
dealing system's coilection of outstanding orders. The amount of the
outstanding order is equal to the amount that was not matched during

25 the automatch process.

In order to complete a deal initiated during the automatch
process, the dealing system must then verify in known fashion that both
of the matched orders have not been removed by the trader and that
there remains sufficient credit available to complete at least a system

30 defined minimum deal size.
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associated second Credit Group). If any of these amounts is less than
the 3-month-equivalent of the minimum notional amount parameter, then
the matching process for this deal fails.
When an order is submitted and one or more deals is initiated,
10 the price closest to the newly submitted order, tenor identification, and
the combined amounts of all deals must be displayed on all trader
~— workstations that have raquested to view information of this type.
For example, a trader submits a USD Sep 97 sell order for $50
million at 5.6725 while the best dealable bid price is 5.6750. The
15 trader’s order is immediately matched for the following deals:
10 @ 5.6750 CITL
10 @ 5.6750 BBIL
10 @ 5.6750 ABNL
10 @ 5.6725 BOAL
20

An exemplary EBS deals notification includes the following

information:
’ Current Time (GMT): 12:34
. Tenor Identification: Sep97

25 . Price: 5.6725

Orders may be matched between dealers at the same trading
floor, therefore the dealing system provides capabilities for intra-floor
dealing. This feature is not optional. When an order is submitted into

¢ the system, no special priority is given to try to match the order with
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system. The quotes of the parties without sufficient credit to pass cred|t

screening are removed from the list of current quotes, and the best

dealable price of the remaining quotes is selected. All the quotes at this
10 price are then aggregated and displayed. If the best dealable price is

greater than 50M USD then this is also shown as the best regular price.

oy =

Deal completion process

The deal completion procedure is also shown in Fig 8, and is
15 described for completeness only and is not central to the aspect of
credit screening.
After a deal is initiated it is considered pending until the floors
notify their Arbitrators of the deal’s status or the deal times out. The
maker floor notifies its Arbitrator with the DealStatusMaker message, O
20 the taker with the DealStatusTaker message. The taker Arbitrator is “
made aware of the maker deal status when the Market Processor sends
it a copy. If the deal did not succeed (perhaps due to insufficient credit)
the floors send the DealFailed message.
The deal status reflects whether the deal was actually performed
25 and what the amount of the deal was. The amount could be different
from the initial amount of the deal due to credit restrictions. The Market
processor records the deal information. If the deal was executed for an
amount smaller than the original amount, the remaining amount may be

available for another match.



10'p' 10% }}131& ()- "109%& ()-!'"10%1& ()-!"109%& ()-!"'10%4JU& ()-!"'10% U
U& () - <NXNNROOOVPxWbj _@ 10! ! F$F%d0% & ()- QgF$F%0%& ()- 'Y 109 ()-Y'Y
10% U U& ()-Y Y 10%& ()-Y' '"10%m& () - VP) GQRORRRRR} [ M?1 1 ELﬁlé JFUEU
10EUEU! 8Y9 10%EUEU& ()-'y3!110% & ()-y3!10% 3& ()-F$F9%0% & 2'%)
VT FSFY 0%’ () woRBSESR$S5T A ?MP1 1 PCT/US98/19196
10EUEUf 10%&' () - S9109%&' () -Ss10%& ()-!f910%iH& ()-!f910%& ()-"310%& () -
5TTUHUUULN ?MP1 1
10EUEU, 10%&' ()-!) F310%&' ()-f 109%& () - Sf 10%&36)-f S10%&' ()-! N, 10%uu&' () - U VWX
NXi YAEMP1 1 10EUEUf *109%& ()-F( 109%& ()-f"10%& ()-F! 10%& ()-f
109%& 8 zZY10%&' ()E;Wwﬁmmtw%wmsed by the final amount of the

109& yF7z109%&' 09

1098 () - yy2MLOYE ya %%% ﬁ’g@[‘%F%"&F?fvﬁ tﬁ rgduced by the original amount

of the deal.

If the quote involved in the deal is local the Market Processor

5 notifies other Arbitrators of the amount done with the QteAmtDone
message. The Arbitrator that hit the quote is not notified. This is done
by QuoteAdjust function. It also sends MktQteAmtUnreserved message
to the Market Distributors. This function is also called when the
Arbitrator times out on DealStatus messages from either the maker or
10 the taker Market Access Node.
Any newly available amount in the quote is activated. The
— QuoteActivateAmt functian uses the quote’s currently available amount

and the quote’s price to update the dealable aggregate of the submitter
of the quote and those of the submitter’s trading partners.

15 A bid and a sell request are described as compatible if amongst
other factors respective trading floors have credit with each other (as
evidenced by the yes/no Pre-Authorisation Matrix) and the price of the
bid is greater than or equal to the price of the sell request.

&! A deal may involve one or two Arbitrators. An Arbitrator not

20 participating in a deal will be called passive (with respect to that deal).

An Arbitrator frequently needs to broadcast information related to
a specific deal to all passive Arbitrators and to all local Market
Distributors. For convenience, we will term this group the passive
components (in relation to a given deal and Arbitrator).

25 1. The new maker's Workstation sends a QteSubmit message to its
Market Access Node. The MAN sends the QteSubmit message
to its Arbitrator.

2. The new maker's Arbitrator detects the opportunity to automatch

and selects a compatible existing quote.
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5 responds immediately with a HitQteAck message specifying the
deal ID and the actual amount of the quote allocated to the
request (this amount could be zero or less than the requested
amount if the quote was interrupted or hit by another new maker).
If the allocated amount is non-zero, the existing maker's

10 Arbitrator creates a new entry in its Pending Deals list, sends a
HitNotify message to the existing maker’'s MAN, and broadcasts

— the QteAmtReserved message to all passive Arbitrators and the
MktAmtReserved message to the Market Distributors in its
region.

15 5. The existing maker's MAN checks for sufficient credit with the
counterparty. If the credit limit is not sufficient to process the
entire deal amount, the MAN reduces the deal amount to the limit
amount. If no credit is available at all, the deal is aborted at this
step and the DealFailed message is sent to the Arbitrator

20 indicating the reason of the failure. (The existing maker's
Arbitrator notifies the new maker's Arbitrator and the affected
Market Distributors by sending CreditUpdate message. It then
forwards the DealFailed message to the new maker’s Arbitrator
and broadcasts the QteAmtDone message to all passive

25 Arbitrators and the MktQteAmtUnreserved message to local
Market Distributors).

B. The existing maker's MAN reduces the credit limit for the
counterparty by the amount of the pending deal.
7. The existing maker's MAN sends the HitAmount message to the

30 maker's Workstation. If the trader has not interrupted the quote,

he is notified that a deal is pending and his ability to interrupt the
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5 8. The existing maker's MAN logs the pending deal.
9. The existing maker's MAN sends the DealVerify message to the
new maker's MAN.
10. The new maker's man receives the DealVerify message and
checks the existing maker's credit limit. If the credit limit is not
10 sufficient to process the entire deal amount, the MAN reduces the
deal amount to the limit amount. (If no credit is available at all,

— the deal is cancellgd and the new maker's MAN sends only
messages DealStatusTaker and DealVerifyAck described below
with the deal amount set to zero).

15 11.  The new maker's MAN reduces the existing maker’s credit limit
by the amount of the deal.
12. The new maker's MAN logs the deal.
13.  The new maker's MAN sends the DealStatusTaker message to
its Arbitrator, including any credit updates. (If the credit
20 relationship between maker and taker has changed the Arbitrator
updates its Pre-Authorisation Matrix and notifies the other
Arbitrators and the taker’'s Market Distributor via CreditUpdate
and MktCreditUpdate messages, respectively).
14.  The new maker's MAN sends the DealVerifyAck message to the
25 existing maker's MAN and the DealDoneWS message to the
taker's Workstation. The messages specify the final deal
amount.
15.  The existing maker's MAN receives the DealVerifyAck message.
If the deal amount has been reduced on the new maker's side,
30 the maker's MAN readjusts the new maker's credit limit. The

existing maker’s MAN logs the deal.
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maker's MAN, the existing maker’s Arbitrator also broadcasts the
QteAmtUnreserved message to the local Market Distributors.
15 19.  The existing maker's MAN sends the DealDoneWS message to
the existing maker’'s Workstation.
20. The existing maker's MAN sends the InstructionsMaker message
to the new maker's MAN.,
21.  The new maker's MAN receives the InstructionsMaker message
20 and sends the InstructionsTaker message to the maker's MAN
and the InstrLoggedTaker message to the new maker's
Workstation.
22. The existing maker's MAN receives the InstructionsTaker
message and sends the InstrLoggedMaker message to the

25 existing maker's Workstation.

Settiement terms mismatch

In addition to verification that sufficient credit is available, the
settlement terms are also checked bilaterally to ensure no mis-match
30 occurs. Possible settlement terms are FRABBA, ISDA, "either" (which



%& ()- , 4PLO%!& ()-")FG N. 410% 8% & ()-/10% 8% & ()-/, 10% 8%
-110% 8% & ()-/ ,#10% 8% & ()- @, *, 10% 8% & () - +, XxX@10%L.0% 8%
110% 8% & ()-/10% 8% & ()-/10% 8% & () -/, TUVtupr<4110g %Eﬁ%% /10%
" ()-110% 8% & ()-/10% 8% & ()-/10% 8% & () -/ xSWI410% 8% G(‘3 138 5%
-110% 8% & ()-/10% 8% & ()-/10% 8% & ()-/101j kxX@10% 8% & () -/ 10% 8%
-110% 8% & ()-/10% 8% & ()-/knpX<410% 8% & () -/ 10% 8% & () -/ 10% 8%
-110% 8% & ()-/10% 8% & () -/ 123ns\W416%/8% & () - /10%8%& ()-/10% 8%
-110% 8% & () -/ % X 8%,& 8% 0% 8%
-/ 10% 8%&()W)"l'$ %@f&&%@?ﬁﬁ@ 885 & % Lt i 10% 8%
-110% 8% & () alioryam\Wid 1AgtBYo & () -/ 10% 8% & () - 1 10% 8% & () -/ 10% 8%
-110% 8% & () - /lJKxX@110%8% ‘g / 10% 8% & é) 110% 8% & () -/10% 8%
-1 KN A_pX<410% 8% &8 @adingleos karameterossenrading flovnmust e abje 10109 8%

“15vac Patoncdalert e R Soniptpa e YRlhE SOXSG SR I 100 536

-/*Cr1Q [ : dC tmadingdlopy.- Deasvaswern flooeaghich hav&m@&aﬂxdesu@:ated

Tovedl () 4o0% #350) RO REVPE TREI (7 44 P epa 2 ABEA) darRsmieny) )

M"%0%!& ()- F wﬂﬂﬁé}@e&hé)text%m’&%rﬁr)ted @&%hd Q8B tickeldm|thedC
.3 109%R& () - 9SH10% & ()-. @ 10%R& ( o%)é@l? 0V&S!

109%8& ()-ivua , zEsiepentd erm%@gil gepyeen @@'We(SRA%BA/ISDA

10wy ayar ()10, asongEoar I B il g IR Asiee (-

3110%&y& ()- 31086&tickels iB 18 ERId Al otheoddaid &l Yedult: @%Wbﬁ:k&wwm}vm

égtyf‘g‘oﬁf 34 &) 5 | Ve Heryd pr e R W Dok (- @
FLOYES! ()- #1092 () -8R thevldnt obAAMEA ki behRYREHE Moo @IS G which

f 1098& 109%&& 109&& - 94 0YR&: 9 -
| 510%a ()~ y @ OGNS maIKhCRAIS P ComIeiedsiet oL Y Rordalivemsc o0

()

10% % 0 :
2100 & (10, o TR ifery éﬁyﬁgﬁ%@lﬁ%@"‘u@@@ {rf%%" R i e - F
#10%! & () - g{#|[: NA410 5F5 | 109%% ()- 23 *f 10%!& ()- 53 *f 10%! & () -
Y'LI109% & ()-Z 5" LIA0YE & ()-7 2 & 109 & ()-#29vU4 @0%KS, & () -
| @ 109B%: () - @ ol k& & ()-10 10 10 ?F5:110% & ()-9yQ|[:vU4

"10% k& & () - @.0% Kiiedidie: ap@é&%éﬁ&h&i frloes cLM B&s&dehed @sH4 the. & () F
10% K& & () - *k@ O(VR/lk& & ( 10% k&, & ?O‘V o K&, &
10% k& & ()- @ %ﬁl&"’@”é?’“om B@’&@SMMP@ ig Bl Pthe\/enter'@ qa;aletgzug@r() |

gf Ioo ke & ¢} ()- rgtf{‘[ao U%btg%déf}ti?”%é% 45@@2%%%%5%96@'@‘%%%8%‘&‘8, & ()- oT

10% k&, & (R0 @/ 1€EtieRedt eyms of MO peRiRs&hEirh >\7'Ues,l\@ﬂ99@jtm & ()-3 %
&10%2&&' () -310, k&,10, k& 10, k& &109% k& &
@710% k<(&) & ()-< rﬁfAVﬁ?Fﬁ/‘f’ﬁ%ﬁ’gr{")m tibo %g%cg%(%%i p?lcés wSle only be

shown if there is an agreement of settlement terms between the two

(=]

NN AN AN AN AN AN AN AN AN O N~ H

%

R R0 Ro R0 Ro R0 R0 R0 Ro R0 R0 O Ro R0 ~

parties. Other Pre-Authaorisation Matrices are also possible, and may

be used in conjunction with the embodiment of the invention described.

25 Credit Maintenance

The Credit Group Maintenance screen CGM shown in Fig 9
includes Existing Credit Groups EGC showing the credit groups already
created and has pushbuttons PB to create, delete or modify the groups.
When an Existing Credit Group is highlighted (or a new Credit Group is

30 being created), the Credit Group Profile GCP shows the Credit
Threshold CT
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quotation messages in respect of financial instruments,
10 the communication network comprising:
a credit store for storing an indication of credit available from each
credit granting entity,
a distributor for distributing the price quotation messages to trader
terminals for display,
15 a credit filter arranged to filter the price quotation messages to
each trader terminal associated with at least one credit granting entity,
wherein the credit filter is so arranged that only the prices
indicated by price quotation messages for which it is determined, with
reference to the credit store and a credit utilization factor, that a
20 minimum credit threshold is available on a bilateral basis from and to the
one credit granting entity are displayed at the trader terminals associated
therewith, the minimum credit threshold being at least equal to the
available credit required by the one credit granting entity to complete a
trade of a predetermined minimum size, the credit utilization factor being
25 determined by the credit filter for each credit granting entity as a function
of at least one parameter specific to each credit granting entity and the

nature of at least one financial instrument being traded.
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2. A computerised trading system for trading financial instruments
according to claim 1, wherein the at least one parameter is a factor
indicative of an estimated risk associated with each financial instrument
traded.

3. A computerised trading system for trading financial instruments
according to any preceding claim, wherein the at least one parameter is
a volatility factor for each type of financial instrument traded.

4. A computerised trading system for trading financial instruments
according to any preceding claim, wherein the minimum credit threshold
is also derived from a segond parameter indicative of a conversion rate

for each type of financial instrument traded.

5. A computerised trading system for trading financial instruments
according to any preceding claim, wherein the minimum credit threshold
is also derived from a third parameter which is a factor based on the
time to settlement of any financial instrument traded, and is not specific

to any one currency.

6. A computerised trading system for trading financial instruments
according to claim 5, wherein the third parameter is a factor based on
the longest time to settlement of any financial instrument traded.

7. A computerised trading system for trading financial instruments
according to any preceding claim, wherein the minimum credit threshold
is the maximum value of credit thresholds calculated for a plurality of

different financial instruments traded.

8. A computerised trading system for trading financial instruments

according to any preceding claim, wherein the minimum credit threshold
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10. A computerised trading system for trading financial instruments
10 according to any preceding claim, wherein each credit granting entity
comprises a trading floor.
11. A computerised trading system for trading financial instruments
according to any preceding claim, wherein a plurality of trader terminals
15 are associated with at least one group to which the at least one credit

granting entity extends credit.

12. A computerised trading system for trading financial instruments
according to claim 11, wherein the at least one group comprises a

20 plurality of trader terminals associated with a single credit granting
entity.

13. A computerised trading system for trading financial instruments
according to claims 11 or 12, wherein at least one group comprises a

25 plurality of trader terminals associated with a plurality of credit granting
entities.

14. A computerised trading system for trading financial instruments
according to any of claims 11 to 13, wherein the indication of credit

30 available from the at least one credit granting entity is to the at least one
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A computerised trading system for trading financial instruments

— according to claims 14_0r, 15, wherein the indication of credit is

decremented by a function of a volatility factor for each type of financial

15

instrument traded.

17.

A computerised trading system for trading financial instruments

according to any of claims 14 to 16, wherein the indication of credit is

decremented by a function of a conversion rate for each type of

financial instrument traded.
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18.

A computerised trading system for trading financial instruments

according to any of claims 14 to 17, wherein the indication of credit is

decremented by a function of a time to settlement of the financial

instrument traded.

19.

A computerised trading system for trading financial instruments

according to any of claims 14 to 18, wherein the indication of credit is

decremented by a function of a time between a settlement date and a

maturity date of the financial instrument traded .



