PRI CE DISPLAY I N AN ANONYNDUS TRADING SYSTEM

TECHNI CAL FIELD 5 The present invention relates to

el ectronic trading systens for trading, for exanple,
financial instruments such as spot FX or precious
nmetals, and other financial instrunments including but
not limted to FRAs interest rate swaps, noney,

mar kets, options, netals,” call noney, governnent bonds
and ot her Shﬁﬁlcé%léﬁm‘wﬁhﬂRﬁbﬂﬁ@uéﬁﬁﬂdﬂﬂ?ﬁ%ﬁdﬁ
particular, the invention re to a erise
tradi ng system having a plurality of order input

devi ces connected to a network for subm ssion of and
mat ching by the system of quotes (bids, offers), with-
hits (Egylhé‘ﬁaLféEul; orders. 15 BACKGROUND TO THE

| NVENTI ON An anonynous tradi ng system.is descri bed,

for exanple, in EP-A-0,399,850, EP- A-0, 406,026 and
EP- A- Ohei pies@aigneation eiatediocdiedionid toairgy systepst fonpadiel, for

mat chj us tradj of forei
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mat chi CL it e I 25 include a counter party
cr edih:;tfféf]?)Pn‘Mtﬂ].i ﬁ%}@u@%ﬂbﬁ‘ap obdaeﬁ: y credit limts are set
at each trading floor, and are stored at the host

np ' ' S a gross counter party

g‘rgedl%t Il(%ﬁ{&j%? trg’:@hﬁ%‘g%g ! e pair of
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checknd nﬁersatvfmrédiave betnl sphroitted dby ddrtrémalacpoieertlitathe host via a

mat CRoMAGker network. The host computer uses information in its central database to |
match bids and offers and buy and sell orders based on matching criteria which
25 include a counter party credit limit. '

The counter party credit limits are set at each trading floor, and are stored at the
host computer, which then establishes a gross counter party credit limit for each
possible pair of counter-parties. The gross counter party credit limit is the

30 . minimum amount of the remaining credit from a first party to a second party, and

the second party to the first party. The various trader terminals connected to the
- host computer maintain and display only a restricted subset of the information

available at the host computer, such as best bids and offers.
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been identified. A trader thus could not know whet her

he had credit with a potential counter party prior to
attenpting to trade. This problemwas identified 5 and
a solution provided in the systemdisclosed in

US- A-5, 375,055. In the systemdisclosed in

US- A-5,375,055 a credit matrix is derived and stored
at a plurality of regional nodes of a distributed

net WoKproMibinlvA238htiHied %\Fﬂ{? Ais éﬂ%‘#{‘m ifirsl {hiek?}%%f. %ﬂcﬁﬁé}iﬁﬁ& used the

information to a set of trad ermnals
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t4@ integrate direct dealing systenms w th anonynous

systens, sinply allowing traders to input requests
f or quaders dpRECE\vayd wisbut meke trquiotec(@ithet a isid lbs bffar} which would
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t r_adgﬁaasgan submit RFQs to the market to find out what

prices other 35 parties are prepared to offer, and

then withdraw t he RFQ Such behavi our woul d

25  Direct dealing systems are not anonymous and we have appreciated that if any

' ' attempt were made to integrate direct dealing systems with anonymous systems,
“simply altowing traders to input requests for quotes (RFQs) without control could
substantially increase the number of messages transmitted in an anonymous
computer trading system, unnecessarily using bandwidth but without providing

~ any increase in speed of matchihg orders. We have appreciated, therefore, that
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it is preferable to limit the manner in which requests for quotes are made in an
~anonymous computer trading system. From a market point of view, as well as a
technical point of view, unfettered submission of RFQs is undesirable as

unscrupuious traders can submit RFQs to the market to find out what prices other

35  parties are prepared to offer, and then withdraw the RFQ. Such behaviour would.




2 severely damage the integrity of the systemas a

trading systemand prejudice traders fromreplying to
RFQs. SUMVARY OF THE I NVENTION 5 Broadly, the T

i nvention provides a conputer trading systemfor
trading instrunments in which traders may i nput
requests for quotes which are distributed anonynously
to trader term nals, but which nust neet certain

critery " Lt.er ackle both a usi nes roblem . -
of ' pr s el 48mEbE B hROMERA N B8y » PeFnd S¥iieg hd eriflcics
quot edrafiersrimofrOreplymgrts RF@sdet er m ne mar ket trends and

al so a technical problem of avoiding unnecessary

messages in an anonynous trading system which has a

fini t SUMMARYIQF THEANVENTION d degrade system

performance. The invention is defined in the

i ndependent clains to which reference is directed. 15
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way ofo teacener@inalil but wiiéh sk MédtkerSih RFRAG ETRSCtER tackie both a
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a second tradi nﬁﬁst em archi tecture suitable
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" di agr eapasihowihith cohie dEgRRRASSeREEfoARgndd. spl ayed in a

first aspect of the invention; 30 Figure 4 is a flow
chart illustrating the nessage flowin figure 3;
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di d in a second aspect of the
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showi ng the nessages sent and displayed in a third

ASPeCEa M BESCRIPTOR 'S THE DRAWINGS

An embodiment of the invention will now be described, by way of example only,

20 and with reference to the accompanying figures in which:

Figure 1 is an overview of a first trading system architecture suitable for

embodying the invention;

- 25 Figure 2 is an overview of a second trading system architecture suitable for

embodying the invention;

Figure 3 is a schematic diagram showing the messages sent and displayed

in a first aspect of the invention;

30
Figure 4 is a fiow chart illustrating the message flow in figure 3;
‘Figure 5 is @ schematic diagram showing the messages sent and displayed
in a second aspect of the invention; '
35 | |
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Figure 7 is a flowchart illustrating the nessage fl ow

in figure 6; 5 Figure 8 is a schematic di agram

showi ng the nessages sent and displayed in a fourth

aspect of the invention; and Figure 9 is a flow chart
illustrating the nmessage flowin figure 8. 10

DESCRI PTI ON OF PREFERRED EMBODI MENTS The pur pose of

systens enbodyi ng the various aspects of the invention

is tog I ow; ' 10 r, quot es and qrders, .

whi oh e Bron 8 Sotefath BT R W) BRafiteonmes Sy ap disvtavec
provi des a pl at froa thitlaspect aflthedntendolgbl e products such

as comodities and financial instruments including at
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f ut ur Egureshiaps, isepidhenatic diagrmsiowasy HeGhesdsgdPéatl Snd displayed
and a niscellanxwﬁg tﬁilor-mﬁﬂe.varLants on these
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financial instruments. Input interfaces subnmt quotes
and hj ich are then passed on to thir arties 25
vi a a#@giﬁpkut er %@tﬁ%%anfﬁrgﬁﬁw 'iﬂe Pt g‘?“{{’)ﬂ'@t&"[ﬁ% of
tHe trading systemis not inportant although the
arrangenent of a plurality of broker nodes shown in
figure™ I or the conbination of broker nodes and .
ar bi t PESGRIPHOMNOF PREFERRED EMBOMMENTSt | y preferred.
The various aspects of the invention nmay equally be

i mpl enent ed using a host based system such as is

di s ;:I Btﬁe@f r Pﬂiﬁe&?sﬁsﬁggﬁggﬁﬁﬁng tﬁéO\;ca@ibu§ é&ﬂ;e@is%gﬂﬁé)m?/?ﬂi_on is to
S - A . also referre o above A

76eL ol pattiesis Bof fuoleoa i Shslimnhich s teRE e Wit the

i nt ersyateen. rikhe dysteampriovities gagﬁorrﬁ tbr&ﬂédhb&fad@_@l@@;:ﬂ?cﬁfcts such as
syst i.C ! es.an ifs are automatic .

S o B o S MBS 1 nlstinHiinG B BB Bioding: P Spot,
t r addiRAsafoiwards a’:jcbal@ﬁk%n@é?dg,ﬁ[ﬂ@%ﬁ@ﬂﬁl ad g;]éh@fﬁmehhmd/or
-syst ed wth order ut aevices that are .

2t r SahRbale pHad ekl I, Gribatier s GRG0t eomge
@0t h pebe, sypstienntessst-aitel ?Jture‘s,mwﬂ_ps,dﬁptﬁoﬁﬁscovﬂ?lﬁ@ditie%f@ch as metals
aut o ; ng..interfaces. ich may run c ut er
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Input interfaces submit quotes and hits which are then passed on to third parties
25  via a computer net_work. The particular architecture of the trading system is not
important although the arrangement of a plurality of broker nodes shown in figure

1 or the combination of broker nodes and arbitrators shown in figure 2is

presently preferred. The various aspects of the invention may equally be
implemented using a host based system such as is disclosed in EP-A-0,399,850,
or the distributed system of US-A-5,375,055 also referred to above

o
o

It is noted, for the avoidance of doubt, that the input interface may be an interface
to another computer system by which quotes and hits are automatically
submitted, or may be a trader terminal by which a trader may initiate quotes and

35  responses. Thus, the system may be used with order input devices that are
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conditions. 5 A quote is an instruction to bid or

offer submtted by a trader to "make a market" and is
distributed to others as a quote nessage and shown as
part of a market view Quotes are thus visible orders
as they are visible to others in the sense that the
price and anount are communi cated and so avail able or
di splayed to 10 either all or a group of other
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temof figure 1, each Broker node maintains 25 a

conplete list of all avail able quotes. As nentioned
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ety e SRR Epr T BACRA B s Fiskepts. The defautt sor
order is by price and time. n the system of figure 1, each Broker node maintains

25  acomplete list of all available quotes.

As mentioned above, the architecture of thé system is not important although a
~ distributed architecture is preferred with the system functionality distributed as will
now be described with respect of Figures 1 and 2.

[
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The computer trading network 14 embodying the invention of Figure 1 comprises
a plurality of trading agents 10 each connected to at least one of a plurality of
broker nodes 12. Each trading agent is a network component and is the means

by which the trader terminals access the trading system. The trading agents may

35  be separate components or their functionality may be integrated into the broker
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5 nodes. In figure 1 they are shown as separate
conponents but this is purely exenplary. Oder input

- devi ces(not shown) nay be workstations or other -

conputer termnals configured to subnmt quotes and
orders, for exanple manually by a trader through use
of a specialized key pad, or automatically 5 though
execution of a trading algorithmby a conputer. Oder
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t view for a trader,
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(cj)nl y bads gacl’hMVIr@raetrmmﬁWGrﬂ(Sﬁnb@ dnhﬁ;\;ﬁhé‘@it‘ beé{’éﬁtc&mated trading
evi Citerk r omthe tradin
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rod s co ri.se price and anount
Pnf o%wg?regﬁd mg'rkﬁ# ‘F‘i)”%gf eiRigfeEbly Rig-sgreeppd for credit

p’ﬁfouf C econmpiagibifityi S@dbatdin?mmyr@érg‘ mfat @né@rés@h{ea tBkftSord@nflput device
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S e hOk E R Shlof of BBl The Posa AR R ag1 vallable bids
gr ougn@pffers and the amounts available at those prices are thus aggregates of one
or more quotes. Only the quotes of parties satisfying the pre-screen credit
criteria are included in the aggregate price displayed. The market views
produced by the broker nodes thus differ from one trading floor to another
depending on the credit allocation. | |
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The frading agent node provides services to a specific trading floor or group of
traders. These services include providing access to the network for each trading

work station, completing deais, producing deal tickets and maintaining historical

35 dealmg lnformatlon for traders. Each trading agent node must connect to at least
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traders These services |nclude prOV|d|ng access to

the network for each trading work station, conpl etl ng
deal s, producing deal tickets and naintaining

hi storical 35 dealing information for traders. Each

tradi ng agent node nust connect to at |east 6 one

broker node to access the trading system A group of

trader termnals thus connects to a trading agent 10
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mul t7 p e se f'f(et prices. Even though the price
information fromdifferent Broker nodes can be

substantially the sane, the information nmay be
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and W%l@%‘!‘!?&@%&ﬁ@g nc_{N f&FRiin TJ} erth %Eﬁratn ;ﬁ?&?er node.

the describe al so orm
functions, but these are not essentl al 25 features of

what 13 tgﬁ'rﬁ Bﬂﬁtgr ﬁde‘e\s ggé’ ﬁrdeggrgjgs h%mgﬁigyérga %Sd as a physical or

remenbered t SO 1 Rcorporate
t he flegiea! nedrinia sorefuterretworkgrovipicgea bttmng'rfhrs:thnoITbe basic

nodes, &y ﬁﬂh@n il heBRGTH q}f Iag&%es a[ﬂgwﬁ’ ﬁ@ ey (iﬂott&et%ﬁl%ﬁgrs in the

functi ons. arrange
posi tfeahofimmprke} ew pad speiching quates 4rel drdelse Tha Broled @sdes in the
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Br oker no
Aar k &eaturgn af whatdpiiefined a&*@t@hk@rmes |’i&$105|ddﬂﬁ raimembered that the

broker nodes may also incorporate the functionality of the trading agents.

The Broker nodes are equal to each other, and perform the same functions. The
arrangement of the network or their position in it is transparent to the broker
30  nodes. They only need to know about their neighbours. Each Broker node has:
~ knowledge of all orders in the market, and is able to match orders as soon as
they are submitted. As a consequence of the fact that each Broker node

~ maintains a full list of orders in the market, it is therefore able to customize
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case of trader terminals operated by physical traders, these messages will be
displayed to the traders on the screen of the trader workstation. In contrast to.the
30  display of quotes which are aggregated and all amounts available at a particular
price displayed together, RFQs are displayed as amounts only. The responder to
an RFQ may then propose a price for the amount requested in a response '
transmitted as a response message. The example described is for foreign

- exchange dealing, in which quotes comprise an amount of currency and a price
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pl at ondidsa Batch with a minimum number of messages; if a party has submitted y
an RFQ which matches with another party, a deal is done. All these mechanisms
may be used alone or in conjunction with one another. A party which submits an

25 RFQ is committed to a deal if the systems finds a match.

The embodiment of the invention may operate on the same platform as an
existing spot FX broking system so that actions in relation to RFQs can result in -
quotes being transmitted to the spot FX broking system. Thus, embodiments of

30 - the invention may operate on the EBS anonymous trading system provided by
EBS Group Limited.

‘An example of a first mechanism in an embodiment of the invention is shown in
Figure 3, and preferably comprises the system shown and described in relation to

35  Figure 1 or 2, here shown schematically only. For the avoidance of doubt, any
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traders who may decide to submita quote in response.
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the stated prlce or better. The RFQ is submtted to

t he F ssa 24. The price indicated '
st ﬁéﬁt@r@;\ EH‘“ e&%@% Brnit a5 RFQyhosselp Aa The pige indicated
r anga thélm apaf/éddctws@é whether 2% Wlﬂ%gﬁt\/@ﬁ réndel 'Iﬁ ar'ﬁh'élér BR
%th t%ven nunber of units of system deti ned
requester's price must be within a given nurnber Of units of a system defined
price, such as the system “best” or some other market indications such as a
derived “benchmark” price. The benchmark may be derived from various
predictive data, including historical prices, volumes and other calculations. If the
) price is outside this range, then the RFQ message 24 is rejected and the
3u reques_ter notified accordingly. This prevents traders entering spurious RFQs
without any intention to trade, safe in the knowledge that no counterparty will
instigate a trade.

A‘system defined price such as the “best” is the price for the given financial

35 instrument at which the instrument is generally available within the system. In the
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message 26. Lastly, of course, the potential responder could choose not to

respond as shown by responder 6.

;U Any response messages aré received in the system énd ére attempted fo match
against the RFQ. If a match is found based on amount (the response must be a
-price for the amount requested in this example), price and bilateral credit
-between the parties, then a deal is done. In this example, the RFQ is matched
with the quote of responder 3.

35 '
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bdtt er armunt then a rmtch is done. In the exanple
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of Fi es der sub
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IS ma response offer are renoved

1 om ErsERais LB I delsT P W {hedaompeeSyavited ingesponss
i n t hitsthe)XRfifptan be matubed Wathegdther bRickhe RFQ  because

i fzwas submtted after responder 3. Instead, a

"response match" process is undertaken to determ ne

whet h&espdnger @simmeSusmbmstetl eshueBt. MesPARS 8id nbPmbREA the RFQ,
RFQ cgg. ge rhﬁl cWI £ é ot her _orders. 15 Responder

5 chose 8T a0 AEady Pegu dete: Thaisell Eayestds potisted upon
natchfwﬂwerﬂa@srem@aumenmermmat. had al ready been done.

The sell request is not acted upon further and is
renoved fromthe market. 20 The process involved in

t3e abperocadsonohied ifrtrglispedt dhows PR ufets KRBBwh FurliaBin the flow

flow diagram of Figure 4. At a first step 30 an RFQ is submitted at a trader terminal.
The system checks to ensure that the price specified in the RFQ is within a given
range of the system defined price at step 32. If so, the RFQ message is - :

distributed throughout the system to other trader terminals as an RFQ message

25 atstep 36. The system then determines whether any responses to the RFQ are

made which match the RFQ. This check is in time priority order, thus at step 38
the first response is checked. If this matches, then a deal match process 42 is
undertaken and the parties notified that the deal is done. If the first response
does not match, then the next response in time is checked at step-40. This
30 process continues until a match is found or a sy'étem defined time period elapses.
The defined time period may be system wide or user defined so that the
requester can define how long the request remains available in the system. As
- 800N as a response is determined not to match, a response match process 44 for
that unmatched response is commenced as described later. This may involve,

35 | for example, attempting to match the unmatched response with other responses.
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will sbﬁlcwnderedrt ood Uilhléta!bhﬁ&eThe potential responders 18 may choose

- whether or not to respond as before. In this case, two traders submit responses
with the prices and times indicated.

.25
.The matching of RFQs and quotes in this aspect follow certain rules. A request
for quote message is matched with the first equal or better price submitted in a
response message. The requester gets the benefit of the better price (i.e. if the
quote is for a better price than the requester specified in the RFQ, the deal is _
30 done at that better price). A bid or offer is good until: (1) a deal is completed or

(2) a dealer hits “off” and 5 seconds have elapsed from the time of submission.

Preferably, the time stamp is applied at the trader terminal when the order is
submitted, although it may be applied at some other point in the system, for

35  example when the order is received at the trading system from the trader
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15 may be automated trading interfaces. In this
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3 traders have elected to submt RFQ specifying an
anount and price. Atine starrp is applied to the

or der ing the tine at wer e, 20

oubm 150 i e PSS PR SRl dee e point for
RFQs reesls agies satieat ofdetBoth kil @8ddraemitbisl beica) @ith 3 the same way.
trader termnals 18 with which the requester has

sufficient credit on a bilateral basis. The potenti al

r es poidlthesexifhpheayf Fﬁdlﬁ@sethe \ﬁhﬂ di?i%FltyQ:frdé}Qé frb t6ERPREMASo that
belgore I n tgl S .ca ers submt respaonses

h {FEeplE (& Lo ioelals reciriens and SognTine R{RgsgiyRy are

of RF@arﬁﬂés OR&yuURSte M slibthts &% REELBilSOMPYE5tE 50" meaning a
rul es. z}guest for uote nessage 1s matched wth

the fi f%‘ttc’ % 5P fion HED Svor iy ¢f JB YAl grAirice atterihan or equal to 110.15

r €SPO(thE bigRBAIE10 Eféi@g LQUHRES. HesPSider tRApRROSH bffer%r “14” first,
ter price (i.e. if the quote is tor a better

the b
pri ceﬁ"ﬁ &h? ﬁ“éefrpéﬁ% thandpe geaéeﬁstfef laap shecifipé argbey ampich is made at
deal &prigd* ﬂﬂ'ﬂ% a& 0.4 PR é&@éﬂoerreqﬁés%té‘re) saub% Q'adreeues@f‘él& ‘UsDiIPY

i's go?‘gl 3@ a deal is conpleted or

deal er i aféﬁffh frat sauester e afﬁ@o'aeaégé@nm@rﬁwﬁ@se offer for

t| e of3" awrrthwwsoféspor%eefﬁfeé@lahéo ntleh@n 5ﬂzd‘f§d§élmdesat “13". The
applied at the trader term nal when the order

subm 89809 reqUertst Jisicptaney aetiep Br@eef@rtaféou&yﬁa@cwae@f the time
poi ntpridﬂnty;he system for 35 exanple when the order is
r@:ei ved at the trading systemfromthe trader 13

mnal. What is inportant is that the tinme stanp is

appl i Bt ficohdeheshamsiA®lad thel 1@y pof A€ iy BRErISR it F@énon to the first
orders fromall trader termnals are dealt with in the

same TE§ NS thatnalghasare made pn @ iree then prige prigfity, provided that

pri orthé priey @evithirsarf é@@Eﬂaﬁl@ rbAg Ot i® B unfire é)ﬁﬁfng Rystems, which
requester | submitt efore requester 2 and So on.

The trPfhtF'hag PEFS thendime- Téb@m% is e pustie Figvrestibm t s
@ RFQ "Bid USD/ JPY 15 for 50" meaning a w sh to buy
50 m on, USD worth of JPY_at a price better than or
equaﬂl“F&h‘idl'éS‘E‘i@a“"f('? Feeig ' Figliresd andeaspiings dustamaipatures as

Res p@miﬁ:rusﬂy dasbiibdd 1aiOketharfish (bricfly nidntisied ealilirp rdsponse
a bet grlcg than the requester has specified and so

a mat bt aesFages ggnEiatedby tigder terminalsyrepporling ta a request
secoffis @em&ﬁtcfi’emmﬁrﬁesar@tﬁe@q tfﬁ%tts inBlofltr&&2kY Kidwn dhtems in

' éggm%%échaf ; %dbﬁg%folgfra K @re lfn%l[a?)? E)r?l; n?ar'gched w;tehshr?ts (s(,jeli or buy).

‘A trader terminal 16 (requester 1) Qenerates a request for quote 20 fransmitted
as RFQ message 24 through network 14 to potehtiai counterparty trader
terminals 18. In response, the potential counterparties may choose to submit

30 quotes (whether bid or offer). In this case, ﬁNo offers and two bids are submitted,
but only one offer (responder 1) can match the RFQ and the deal is done. This
_Ieaves an offer and two bids pending in the system, which is then matched as far

as possible. In this case, responder 2 and 3 match.

14




"13" after the first responder. These also match and a
deal is done at "13". The second requester thus
obtained a better price fortuitously because of the
time priority. 15 The second nechani sm has the key
points (al so described in relation to the first
mechani sm that matches are nmade on a tine then price
priority, provided that the price is within an

acceptighls n

i ch R PR N Sendy 2 e P Bodtdd I Bamited a quote
shown ﬂra’q ard ga mtczhesm reheedtdni. The mﬂisleamerﬁ nedpenddre @rand3 do not

Fi gure, r esthe ane features as

previ ous?y ge%@ SO é"’aﬁééfﬁ ﬁ&Pf donep EF‘% &) jateh each other
ment i brealisedhdyi @re on oppsygiersides. Quot e Submit nessages

geperated by trader termnals responding to a request
for quote are matched with one another. This is in

cont r dae ptareksiswhowy &t Eigrei 7) flﬁthwt&hre@p@is%ﬁnftblh froekss is
its (se

of f er are W t h or

ouy), | I A4 ARG Ihe TS e Snmse it has nejenarhactihe RFQ s

r equeslhedked atistep @6 Bddtemrisarivhe@gr th&ScaRfﬁ%t&Eﬂ‘fé&@Qt r%éponse If
T ougl BRRL oL ST LR e & o, war o
ctiunt eex aedpoass im&b’neclh enscketl @gsmbrthé fu%Ure%b@rﬁeéSarﬁMﬁlgﬂcfb@frepeats
bi d oL of fer ers and two

“are sUBMY ‘fyefﬁst ek ‘-ii%ﬁ%WWs%a'[fﬁég%ﬁaéﬁvwe%q@ecked It
rrﬂ c hndthineRERQ %mréént rieepcg&ahs tﬁecﬂﬁdﬂ Bgaildtitite nd:@@8VBhe Bider at step
(0] er t WO S t he
Chen TRt CHAE R spEpREd e oeis@aantt fcurgaiagsponse, then the
r es poprdegssanaved {3 cinakeie né)é response in time against A¢h éLJb@Bquent
O 08T RSB, b BBl bR LA oo
re ?uEhatsmp SéTthen ey ecpse Rhds. aStReNGE, holpradsts Jeskaitdtcheck each
mat C

because al ready done) but

can mat %egqﬁg%%"ﬁaﬁga'ﬂeéga&%ﬂﬂﬁ% are on opposite
si des. 5 The process | s shown in Figure 7, first the
start onse cess | in.tiated at ste :
et ADTESRTRE: PoSHaieln B ortuge Mk hauichBer ererdégproes
28  choukednde cahmlteéiﬁo t/eubd-em&ﬁérh@esa@éetahe frah$thite€ &toughout
mat Cl?he gk?st@rﬁ )és ngt%%)enS%ages trhis feature ay be optional and a trader

designates at the time of submitting a response to an RFQ whether they are

wiliing for the response to be converted to a quote.
25  The fourth mechanism operates in a similar manner to the third mechanism only
request for quote messages are matched with one another where no matching

~ quote is submitted.

In this ekampfe, shown in Figure 8, two trader terminals generate RFQs 20 sent

(oY)
<)

as messages 24 1o the trading network 14. A trader terminal 18 (responder 1)
chooses to submit a response sent as Quote Submit message 26 to the network
14. However, the price is incompatible with the RFQ prices. The two RFQ
messages 24, though, are compatible as one is a bid, and the other an offer.
Accordingly, these are matched together and a deal done. This process is shown
35  in Figure 9. | T R
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i,
{ kY

e

yes, then the responses are matched and a deal done at
step 48. If not, then the 10 next response intine is
checked against the first response and this | oop
repeats. This is by first checking at step. 50

whet her all responses have been checked.. If not,

‘then the current response is checked agai nst the next

intime order at step 52. If all responses have been
checked agai nst the current response, then the

process noves to check the next response in tine

agai nfs!t willherappaniated that thé&nﬂ:ﬁﬁm?mﬁeeoﬁ the mivéfﬁtiogtdesélﬁi@d have the
54. | . JJAt.C t.he |l as nnmat ched, r esponse

at st o anER B PRRaE SRy i eI P B8 Supmaed b an

pr oces¥ionEpees tading syseark ireamgp]nerwm&m;heabm%mn@ﬁvehqtaotes and
agai n in.turn, responses not natche

8 oo afiohe Rt B jureé VReurERISR R e PR o o up
above vatahletrearketrinferrationt Theisgétomaequese PRGSABRRLIRIh RFQ to
transg%g# qﬂ$£{8@%HPUL t ehéxéteq1as uot e nessages.

This featdre ay SPFHALYGH Be Wit tradgend comeifg g Eader to the
at t hé&rate ieea ofatchuib miatle| BEbadHRMROGTIRe thoemdnRBRQMaHAR

‘th il f t [ . b ted t
2 cuotrensenks Pty NGl P Shpcls rat BErang o rerigt na

i n e conventivreal ahomyehawe ¢hading spatem, Yverl e URB Mo QURInDer of

i t h th wh
e LSl B 150 S e

i n Fi piesen®; inttveomarkat|¢r cdueenhd dlafked &6, WhiRh@Bay26 to the

sent s.24.to the tradi ng network 14. A
tr ade B ST RARE vl a1 nBRt damber@epAof e present
r espongentopvoidshiQdahdvabidys t nessage 26 to the
work 14. However, the price is inconpatible with
the RFQ prices. The two RFQ nessages 24, though, are

,(/f\ onpalpithe lemasdimeetsi cmsaidmiddthﬁmdytsb@nﬁﬁri@&he ?F@%§@fwlude5 a buy
ccorgl A re nmat oget her and a dea

done. it plice WIERE ALfulAIT AL ORI N € gfeiracer

wi | | teeniapipr éta ftrier emmmmﬁms @ng@dhmmb@, rf@i shdw, éh_e RFQ may be
ek o a8e ) RS T e qastantagg o peoldlng 5

systemin\ _ | _
&Ronyhesgspriceadiusgbewithie the given mmgs.e Howbi e NthB HeM& N ubmitting the

Spec iyt iV, nd 5 so. overl adsrdﬂth stem and

| ures 'ﬁ%}ss u@égg eﬁgo ?3%%?%53@& eégglf)ba ?Fg') Eéc’ﬁ“\}%\‘b’@%ls@"

mar k é&sSponfes anetrecaivedTiven siyist eaddr€uhisicas, the Pratérysubmitting the

submif i speci an accept abl rice at -

aht cpls HaPPheds@d Rnck BEER! ¥ bl 1385F S aee! SPpie: O even both.
However, the trader must accept at least one side if that side is a good as or

25 better than the price submitted by the trader on that side. This enables traders to

deaf on the side of the order that, in their judgement, gives them the best chance
of making a profit.

As with the embodiments described above, the bids and offers that are matched
with the order behind the RFQ are not necessarily the best prices that are

submitted but the first order that is as good as or better than the price submitted
“with the RFQ to the system.

(4%
Lt

Ina fur’ther embodiment of the invention, the prices from. a number of responders
may be aggregated such that the aggregate amount of several orders fills the
35  amount specified in the RFQ. In this situation, the prices dealt with the parties
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trade is a natch is nade Embodi ments of the invention

‘are particularly advantageous to traders who wish to
submt large orders into the market. In a 10

conventi onal anonynous trading system even if

subdi vided into a nunber of separate orders, the
dealing of a very large anount is likely, nerely by
its. presence in the narket, to cause the market to

nove, detripent of the trader
rove. WHEINIRY el faldien ISLLLIRIL Of Lhe LESIST ot ons

pr esengood enpeph toole deatii d t hi s di sadvantage. 15 In the
enbodi ments described, the party submtting the RFQ
al so includes a buy or sell price whichis

comunineesti durther Embo&mhe mtb@ﬁthé@hafdﬁlr@td}ﬁ‘é tirh& @@fke priority, the

t ergn rt odi nents of the invention
not sh whn J"%% g? ‘%@E""‘%ﬁﬁ%‘ﬁﬂé’ﬁ tiBg. 37y ShescAngs. Bog then match
and a tsebbstpespoese b dMoffBr thBehaRIHRK%h @U%%@Wihﬁ?ﬂﬁe g?&nded itis
theseéh# s nust in the“alven ran wev

er [

the tradér U$M%as tﬁ‘a PE'?F‘eSPe!QIﬁQd hig REBY ﬁ@;éﬂ@ qage whargewo or
on  botrhorsiodiss ateugceindl stahd $arhé phal Rithy ¥heise ﬁ&*dd dthe match may

respo r ed fromother traders. Inst
the t ?’%ﬁﬁa"a& HH%?S f%éectef’r’éd ahthet @”%W*@H@é@@ypba@im@y the

ad@eptmaching rueasanantRe info S&Jdunt 188 B&B%?theod’otéﬁ%fy rl?ich ing orders
Hovvevg& atth? tra st _acce | east one sid

t
that srd&tcEMe ngg%fa 2 eo%a”E’EPfE@t e onefagt ft'fh@eﬁﬁ(%émount will be

subm mMeb)evbflné ittwaadeteias Ibiat if ail BRiers B e S@?ﬁ%@éfully fill the
trade Rd mo h F the side of the order that

thei r J ddgenett' 'y W8§”WW¥HFVWQW&£9U%ﬂéﬂ@@md%ﬁhﬁﬁpﬂﬁgm
a profnatch. As mnth t he enbodi nents descri bed above, the
bjgls and offers that are matched 30 with the order

behi nd the RFQ are not necessarily the best prices

t hat Weey othebmitifiestiohsito the@mbodmher®s §&crib&@hrd p%sﬁﬁle and will

good tha the pri submtted wth
200, B8Pl B0k e o S oo e vt

|nvenwmdm$c&hae¢byﬂe30mﬁmﬁ;@mﬁmnber of responders may
be aggregated such that the aggregate anmount of

several orders fills the 35 anount specified in the
RFQ In this situation, the prices dealt with the
parties 16 contibuting to the aggregation may be

di fferent providing they each are at |east good
enough to be dealt. In a still further enbodi nent,
rather than matching on atime - price priority, the

17 .




5 systemmay wait for a determ ned period of tine, say
5 seconds, and then match the best response bid or

of fer that has been submtted in that tine, provided
it is at least as good as the price specified with
the RFQ In the case where two or nore orders are
received at the sane price within the tine period, the
mat ch may be made with the first received at that
price. Alternatively or additionally, the 10 matching
rules may take into account the size of the
potentially matching orders so of two orders at
the sane, price, the one that fills the RFQ anmpount

will be matched even if it was received later. If al
orders at the best price fully fill the RFQ anount,

thenqti mmrdneﬁymwmmmised Iﬂadmg Ssted foefddiley ;wbwdrs
order to match. 15 Man i cat| ons

embodi menfeMaEE 7 H@G!“%%@W‘ﬁgé%”?ﬂ@?@déﬂ ?%Vﬁl‘”P”ES%EE‘EIP Ofgpr input
those ski bibagks; metdi@eraﬁgsutwehmmefﬁ@@ﬁéﬁgeﬁgo bemeratehequest for

scope of the tion h i s defined
fol | owi ngqg?tg.('ﬁgsslm?smgﬁ NS udglglprlcgﬁnaﬁgﬂﬁ{)tgjg product for

conput er i seshyiicad itragsragsibethé Gading a«dtcxjmk peing aﬁ-aﬁged only to
ed to rece

rising atr networ k arran

foot 1  Oroktsdi @ FseeoeyaLeseong PUReiBig @styen ange,
devi ces being arranged to generate request for quote

RF nes s i ncl udi n ice an unt. _of a pr ct

for Danonpadoosatatidie Gekinh AP Weramss el by =
arranged @iffbyntofrdM Ldysion Befiredprigz ressages whi ch

specify a price within a given range, 2. A trading

system according to claiml1, wherein the range is
refiged bgn anorerﬁch@ro@n@ate‘r raiing s§iteinecareingne diapm i2c@herein the

Lo ol ai m SRIARUIeH PHE B LERITHERHEUYPERT © A gystem for

best pri cgeqrsduiiolbe tiaeld! abl e in the systemfor the
product to be traded. 4. A trading systemaccording to

claim2, wherein the systemdefined price is 20 a
ti meq.aver agading l’syﬁemfa‘@borﬂmbctb ekinadghéren the eyﬂémdmmed price is

to be traded. 5. r adi system according to an
20 ot s 13 18 SVRERGPICA REmBIdes Mg et i Bihoueud Bhaded
arranged to prevent RFQ messages from being
tr angm tted to
A tradlng system according to any of claims 1 to 4, wherein the order input
devices are arranged to prevent RFQ messages from being transmitted to
the trading network which specify a price outside the given range.
25
6. A trading system according to any of claims 1 to 5, wherein the trading
network is arranged to prevent transmission of RFQ messages which

specify a price outside the given range.
30 7. An anonymous computer trading system according to any preceding
claim, wherein RFQ messages specifying a price within the given range

are committed to be matched at the price specified or better.

8. A trading system according to any preceding claim, wherein the order

35 input devices are arranged to generate response messages in response

18




the trading network which specify a price outside the
given range. 25 6. A trading system according to any

of clains 1 to 5, wherein the trading network is

arranged to prevent transm ssion of RFQ nessages which
specify a price outside the given range. 30 7. An
anonynous conputer trading systemaccording to any
preceding claim wherein RFQ nmessages specifying a

price W t ko adishibu@d\RFQ hiisgeye, #icreepdnsitnieaged ting transmitted

Syst om a1 RS D kP MR EReNee wilsh e ing e RFQ

order 35mespage.devi ces are arranged to generate
response nessages in response 18 to a distributed RFQ
nmessage, the response nessages being transmtted by
the toradi Agradeigveysient for triding peteitctisNgunpridigi Ceadiy tétwork
gener ated _t he I§

tradin ste
Prad! ng. pPERRAIS e O RS PR AT THad sEYRes, e Ster inpu
arranged tlevm:@dmmgeamarr@ed id Qent:trstefré@msbfod guote IRBQ) messages
devi ces, the.order. vi.ces bej rr ed to :
generat e PRSHIED P S e eGP TorLeL BpsaradB 4 arpRygous
price andtranmmusﬁlomftheiorﬂeodpattddvﬁz:ebeei‘ngaadedgécblb generate
ﬁmnym}us transni ssi on i ces be

r anged Eeépa%sr?e'P%?S@Q%T“ "8%%"6\%? S" ﬂé%?ﬁ’&géﬂ%] "leééﬁﬂ?n
to a ]r e_ceresedws}aﬁﬁbmgeagmﬁrfprhg adgnee JEmasthe tre&s@gemork being
specifying a pr,ice e tradi ng networ
¥ anged HAnEe i el e Mesead vih ebdBrfeedb g e
in time pridrity orfdgr uctiehatdbee first tahpdtibie rebpaise eoatitadsi the eequest
response (}T)atc es the request for quote. 15 10. A

trading s for trading products, conprising a
t% adi ng network arranged to receive inputs from order

P 0o g S o sl s Vol A9

speci fyi ngrrgngedeo eseivanmput frerh oadep g dev:cﬁesl,‘ theropogrinpue

ar ranged TORgaRERaEPREs et Pis SeS PR e B Qireespoes

an RFQ nmesmaiffing piee dreisarmast ofi@ pralgesfospreanlypus rarsmission; the

éH 'ce order input devices being arranged to generate response messages in
response to an RFQ message, the response messages specifying a price
and amount; the trading network being arranged to maich the RFQ
message with a compatible response message leaving unmatched
response messages; the trading network being further arranged to match

25 unmatched response messages submitted in response to a request for

| quote with one another.

11 An anonymous computer trading system for trading products, comprising
a trading network arranged to receive inputs from order input devices; the
30 order input devices being arranged to generate request for quote (RFQ)
messages specifying price and amount of a product to be traded; the
.trading network being arranged to match request compatible RFQ
messages with one another to which no matching response is made.
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and anount; the trading network being arranged to
match the RFQ nessage with a conpati bl e response
nessage | eaving unmatched response nessages; the
tradi ng network being further arranged to match 25
unmat ched response nessages submitted in response to a
request for quote with one another. 11 An anonynous
conmput er tradi ng systemfor trading products,
CONPHPSi NA trading’s¥SieRTadtofdy 6 oAl prit@afg i S0Rdrd the RFQs
i nputs fromorder input devices; the 0 order |nput
devi ces b8P DY feerdeninguifieviges and eramitedyio the gytem
(RFQ nespaues pheeshd diBantRr tHeSradiitt BB Rddedl akd the RFQs are
product to be traded; the trading network bej ,
rranged SETRHIR Y a i LRPSEIDPAINgrRs TR Ehgh dhe price
Weth one anphified by heWrlieingl® dBE&hi ng response is
made. 19 12. A trading system according to any
preceding claim wherein the RF@ generated by the
or dens.i npNtratRyisyeematdoldirdits Mdirh ad, dRerbinghs phceERansmitted to
i nclude price and anount of the product to be traded,
and the REOSYSIPR COm%P??B&FéBV'%gﬁ%S%'wtCSm to
potential counterparties without the price 5 submtted

the order input device, 13. A frading system, .
B coffi no H60e8 SytieTRCcRRInads AnY ALIBMECCoR e ihggvstem is
to the sasdriged EOMAIGhIREQ tnddbageritheth@blstdprised fespohdee order
10 14. A trading systemaccording to any of clains 1

to 8, whetOIigutyagienitide Rgidnged to match RFQ
nmessages with the best priced responder order
subnitted eri od t radi

i thin iven ti 15. A din
oyst ¥in ach BReine gvslemacgordinade ahy greceding Fialibharein tagproduct to
1§ oduct tie trddedhe atinastesl instrugneht nanci al i nstrunent.
16. An anonynous conputerised trading systemfor

trading products, conprising a trading network

arr atged Awah@ffioue computetiséd PadiRy warﬁllfdrtmadmta; préduRes

termnals; the trader term nals being ar_ragg)e to .

gener at e TORRIENO BIRGING NSRYBHATARELY Ihiessivg ERUS e giphality of
price at tidef termina®y; the tradertdrninag Beihg leRigedisiganars@trequest
f a product fohéﬂoném)us transm ssi on,

L . the trading.
et wor k HBY M IRERLBESRgeansiudng e ﬂt@ﬁﬁ@%@és ifing to
trader tejogl &&l Smo@it of BraRichRF KnéiyhRiustiaasmisiien, the trading
term nal sub ting the guoé,e,_ to receive ,
network beingarranged to distribute RFQ messages to trader terminals
on the network other than the terminal submitting the quote, to receive
orders from the other trader terminals in response to received RFQ
25 messages, and to send matching orders received in response to RFQs to
the trader terminals from which the RFQs originate; the frading network
being arranged only to distribute RFQ messages to other trader terminals

which specify a price within a given range.

30 17.  Atrading system for trading products, comprising a trading network
arranged to receive order inputs from trader terminals, the trader terminals.
being arranged to generate request for quote (RFQ) messages specifying
price at which the requestor is willing to deal and amount of a product to
be traded for anonymous transmission by distribution to other trader

35 : terminals on the network, the trader terminals being arranged to generate

20




orders fromthe other trader termnals in response to
recei ved RFQ 25 nessages, and to send matchi ng orders
received in response to RF(s to the trader termnals
‘fromwhich the RFQs originate; the tradi ng network
bei ng arranged only to distribute RFQ nessages to
other trader termnals which specify a price within a
given range. 30 17. A trading systemfor trading

product s, rezpoidd Mefggas I edhdige mbw&medaﬁ@ﬁ@@%d@the
receive order in %uts fromtrader term na

t .
Lor i nal o FSSBERSAIREr ARG BAPTs iseh aldle GPPaY o Pogrand (1 bacing
quote ( RF@W%WSW@%G% Wattgm lemw@es\l\htmﬂesﬁMe

requestor is wll
ot o r msserdesyn Bflaumg s oraer BiehiatiG i pSmBAtb Rsponse
dbstri Eut mﬁn:hee thad flequedt f@d}ﬁf)t&?hnd ®r motineths tregelttb&mnal from which
net wor e tr er.nn ei ng, arranged to
gener at e hfd"?tg@ifg'égé QHQE@%& g‘@@ponse to a
recei ved RFQ nessage, the response nessages
corrpr sin uote S rice and t radi.n
Cotoiie PR R eRRE g ol B soTutE g el S
res p]?nse arrmspdg@gedeiv/eﬁmm Porh mladéMechmldels the ¢ladéhaiminals
e i rst, conpat i response 5 matche

i br quot P®' ng"?'bg%’?j? 9?9&?{’1?4 395‘%? ‘I%AH% g} m?f%é‘.%es specifying
}I\:hl gh t hmotmmwmf zRE.Qt gds wlllﬂgﬁbejéarﬁndélﬂoumbth probi8ct fér

radi ng system for tradin C sing a
L adi ng AR ebS it aRSuaT PR BB Lo etb Rpfinals on the
trader Ej emativarkt Bie tidaer terraitials He&fgmn‘mlbed (Sitﬂgééf!rzltg response
arranged to generate req est é ssa
ool Dot B ERE IS dR 58 kedsen R FesFret s S
‘af_ndt a_rrg u tnhess‘agas p?ﬁﬁm!?g b qnoteapeﬂmwﬁpﬁdewNmmwmnh@yadmg

i stributi ot her trade
ot vor ke otk el Stanpn fiEhatoh b7 RPLTpabatd Sith @ compativie
gener at e ree;scpmesmesse@e Radgag unimatched asxpens®Omassagee iave b notify
RFQ ness

e respanse 15 nessages risin )
ot o spalf PargeTaR TR wieh TR aALhed RECT st o the matcn;
net wor k ike trgdiag natvgeklbéing fadhehatrivgyeldit@nimdsagratehddresponse

onpatible res se.nmessage |l e V|n tched .
Fosponse TESEaEREUBICT B TRotaes © p AGUEPLLAUGLE Wi pap another,
from whi cndtth eotif tiehestdrdgninal Pirora tnewthathe hizg@chBaARAQS originated
t he tradl netwgrk bei ng further arranged to match
unmat ched [f8 20 nmessages submitted in response
to a request f or quote vvi t h one anot her , and to
not fyt e trader term terom tlae mat&hed -
or | rh%ﬂogamous comp rading sys &m for tra ing products, comprising
a trading network arranged to receive inputs from trader terminals; the
trader terminals being arranged to generate request for quote (RFQ)
messages specifying price at which a party is willing to deal and amount
of a product to be traded; the trading network distributing the RFQ
messages to other trader terminals on the network and being arranged to
30 | match request compatible RFQ messages from different parties with one

another to which no matching response is made.

21




Lo
ey

e

of the match. 19 An anonynous conputer tradi ng system
for trading products, conprising 25 a trading network
arranged to receive inputs fromtrader termnals; the
trader term nals being arranged to generate request
for quote (RFQ nessages specifying price at which a
party is wlling to deal and anount of a product to
be traded; the trading network distributing the RFQ
nmessages to other trader termnals on the network and
being arranged to 30 nmatch request conpati bl e RFQ
messages fromdifferent parties with one another to
whi ch no matchi ng response is nade. 21 ABSTRACT

PRI CE DI SPLAY | N AN ANONYMOUS TRADI NG SYSTEM An
anonynous tradi ng system conpri &BSTRAGHt er connect ed
networ k of broking nodes arranged in cliques which
receive buy and sell orders from trader termnals via
connected t i [ [ si st ent
orders, exg@ﬁ?@@gﬁggﬁgﬁﬁﬁgq%@g@@#%ﬂg§5%§?gggﬁ&
information to trader termnals. The system has the
ability for a trader to call out for a quote (request
for a quote) anonynously. RFQs are only transmtted on
t? potential counterparties if they are within a

P Qdet er ni ASPINYPRUS HAgeg sysiee ReaRrisen dnuintereonpetied network of
at whi ch 't BRRCHES bheingd ihbiddes ilit RBele biFBhd sePblers from

this price not comuni cat ed potent|

i
__counter parfrﬁé‘?. BN YfFar t3PNnedepoiraing nginsat arbswhich match
a time, prpeRiskmsbied)dxdtQfd BFNGH Ji?{ﬁﬁﬂ@?@ﬁ% @ﬁyrﬁ%&n to trader

matched wifh thenmselves, Simlarly, non-ma
may be mat EHEEAR ¢ Hectisierphagihe @iy for a trader to call out for a quote

15 (request for a quote) anonymously. RFQs are only transmitted on to
potential counterparties if they are within a predetermined price range.
The RFQs include a price at which the requesting party is willing to deal,
but this price is not communicated potential counterparties. Counterparty
responses are matches on a time, price basis and non-matched
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