REPLACEMENT SHEET ELECTRONI C TRADI NG SYSTEM FEATURI NG ARBI TRAGE AND

THI RD- PARTY CREDI T OPPORTUNI TI ES A porti‘on of the di scl osure of this patent
docurment contains material which is subject to copyright protection. The
copyright owner has no objection to the facsimle reproduction by any one
of the patent ;ﬁ)mure as it appears.in the Patent and Tr? elo14bfice
patent files or records, but otherw se reserves ali copyright rights

what soever. FIELD OF THE | NVENTI ON The present invention relates to an

el ectronic trading systemwhich autonatically identifies arbitrage
opportunities created by credit- res within a market and
optionally automatically execut ﬁﬁésﬂﬁ Hﬁﬁl rades, thereby enabling
a trading entity to extract | owjfisk &ﬁﬁ&nprofl fromthe market. The
present invention further relates To an erectronrc trading system which
automatically and instantaneously enables | ess credit-worthy trading
entities in a market to trade using the credit lines of nore credit-worthy
trading entities in the market, thereby creating additional market
liquidity.

ELECTRONIC TRADING SYSTEM INCLUDING
AN AUTO-ARBITRAGE FEATURE OR NAME SWITCHING FEATURE

A portion of the disclosure of this patent document contains material which is subject
to copyright protection. The copyright owner has no objection to the facsimile reproduction
by any one of the patent disclosure, as it appears in the Patent and Trademark Office patent
files or records, but otherwise reserves all copyright rights whatsoever.

FIELD OF THE INVENTION

The present invention relates to an electronic trading system which automatically
identifies arbitrage opportunities created by credit-related discrepancies within a market and
optionally automatically executes the appropriate trades, thereby enabling a trading entity to
extract low-risk trading profit from the market.

The present invention further relates to an electronic trading system which
automatically and instantaneously enables less credit-worthy trading entities in a market to
trade using the credit lines of more credit-worthy trading entities in the market, thereby
creating additional market liquidity.
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PCT/1 B96/ 01479 BACKGROUND I n el ectronic trading systemfor markets in which
credit risks and settlenent risks are born by trading parties, the trading

parties input credit lines into the trading systemwhich are used to limt

a tradi ng ent|t¥ S exposure created by transactions wth other trading

entities on WRE"PZ em For exanple, by entering a | ow or zBCHIBIRMETR | i ne
for a particul ar tradl ng counterparty, a trading entity prevents nost or
all potential trades between itself and the potential counterparty. Thus,

by adj ustlyAWarty' s credit line, atrading entity may limt its
gross or out st andi ng risk) based on transactions with

i ndi vi dual counterparties gnd its total K exposure tao count er artles In
a mat chi ng systéﬂFPM"m Pg system Iox; maskets, ‘E"“@gc’f"éhéﬁk‘% Tigksage
such as those descrl bed in U S.. Patent No. 136, 501 and U. S. Patent No.
5,375, 055, homeby trading pastiesathe gpmnwtm@tbmdmghemﬁmwmym@m

in situations in which a first trading entity, trading entity S1, enters an
of f er whi chuseditodimita tratling eatityls exgosuye created by transaetions gvitinothentradingoehtities on
entity S2, but the systemw ||l not execute the trade because either trading
entity Sl hhe spsemeXFenesainple, by entering a low or zero credit line for a particular trading

counterparty, a trading entity preveats most or all potential trades between itself and. the
potential counterparty. Thus, by adjusting a counterparty's credit line, a trading entity may
limit its gross or net exposure (outstanding risk) based on transactions with individual
counterparties and its total exposure to all counterparties.

In a matching system which enables trading entities to enter credit limits, such as those
described in U.S. Patent No. 5,136,501 and U.S. Patent No. 5,375,055, the credit parameters
input by the trading entities may result in situations in which a first trading entity, trading
mﬁty S1, entexsanofferwhichmatclmabidmte:edby'aseoomtmding entity, trading entity
$2, but the system will not execute the trade because either trading entity S1 has not extended
sufficient credit to trading entity S2, trading entity S2 has not extended sufficient credit to
trading entity S1, or both. Otherwise stated, there is insufficient bilateral credit availability
between trading entity S1 and trading entity S2. Notably, the trading entities may be
individual banks and trading institutions and/or groups of banks and trading institutions.

Similarly, trading entity S2 may eater a bid with a higher price than an offer entered
by trading entity S1. Again, S1 and S2 cannot trade with one another because there is
insufficient bilateral dtedit availability between the two. In this instance, an "arbitrage”
opportunity exists in that a third party, trading entity 83, which has sufficient bilateral credit

with both trading entity S1 and trading entity S2, may buy from S1 at a low price and sell to



sufficient credit to trading entity S2, trading entity S2 has not extended
suffi-cient credit to trading entity S1, or both. Otherw se stated, there is
insufficient bilateral credit availability between trading entity S1 and
trading entity S2. Notably, the trading entities nmay be individual banks
and trading i 4.,;2%.,izons and/ or groups of banks and tradi ng p&gAndeididrons.
Simlarly, trading entity S2 may enter a bid with a higher price than an
offer entered by trading entity S1. Again, S1 and S2 cannot trade with one
anot her because there is insufficient bilateral credit availability between
the two. In ©Rig 4 Aiphanefice,ahereby lobtalmine 4n dmpediate) i low-riski profit due tdalte eredit
third party, trading entity S3, which has sufficient bilateral credit with
bot h tradi ng daRfebhnties’in Btdmirkadi ng entity S2, may buy from Sl at a |ow

price and sell to -2 - WD 97/ 22072
PCT/ 1 B96/ 01479 S2+4, Qﬂ&im@{c Yo%t ProVidari mbaisaet ZitBmaticall
| ow-risk profit due to ?Aﬁe cre |tﬁ;@| 55: epancies in them%nar ket. The knowny

electronic tradhiding Vo Sbhrde Spbribli il by BRAN SaildpaRtibs T ithe Hdriet and
optionally automatically executing the appropriate transactions, thereby enabling trading entity
$3 to automatically, efficiently and effectively capitalize on the arbitrage opportunity and
increasing the liquidity of the market without the addition of new bids and offers. While the
system described in U.S. Patent No. 5,375,055 displays the best available offer and bid prices
to market makers, thereby indicating that an arbitrage opportunity exists when there is a
discrepancy between the two prices displayed, the 055 system does not provide any mams
~ for automatically identifying and/or capitalizing on the arbitrage opportunity. Furthermore,
the known trading systems do not provide any means of ensuring that all trades needed to
successfully complete the a;bitrage transaction will occur prior to executing any of the trades
such that trading entity S3 does not incur the risk of only one side of the arbitrage transaction
being executed.

A related drawback of known electronic trading systems which accommodate markets
in which the trading entities bear a credit and/or settlement risk is that these systems do not
provide a means by which a less credit-worthy trading eatity, trading entity S4, may trade with
other trading entities using the credit line of a more credit-worthy trading entity. For example,
if trading entity S4 enters a bid which is compatible with trading entity S2's offer, but trading
entity S2 has not extended sufficient credit to trading entity S4, no transaction could occur in
the known trading systems. However, if trading eatity S4 were able to use another trading

entity's (e.g., S1 or S3) credit line to complete the transaction (assuming that trading eatity
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identifying an arbitrage opportunity created by credit discrepancies in the
mar ket and optionally automatically executing the appropriate transactions,
t hereby enabling trading entity S3 to automatically, efficiently and
effectively capitalize on the arbitrage opportunity and increasing the
liquidity of the market w thout the addition of new bids and offers. Wiile
the system d¥Q3F % in U S. Patent No. 5,375,055 di spl ays THEBRYUEA™

avai l abl e offer and bid prices to narket makers, thereby indicating that an
arbitrage opportunity exists when there is a discrepancy between the two

prices disp aden a%? @gm@ A i

aut omat i cal #gx?g%r!]’g%;l ng an {)‘?m(‘:apl 5@%?%f%ﬁ$ﬁ%ﬁﬁ%ﬁﬁggrfun, ty.
Furt hernore, t.he 0 t radi A t pravid n ns ensyring
Chat ol 1t reeuns eoldoth ol udte SRy RT o SaiRh iy oF oF Yol Nenfi sl s
w || occur prior to_exeguting.any of the trades such that tradipng entity S3
does not | riBGTEae TS, TEmE CRYI: RESCESUTE TEAY D nstaERmequ oo isFFRtiot SRm B ng
executed. A rel ated drawback of known el ectronic trading systens which
accommodat epieidedytos may betimplemented:tp aliow diseretipr pEthepartof shecyseriin: the gentext of
settlenment risk is that these systens do not provide a neans by which a

| ess credi t amelettionic radingsystem.i ty, trading entity S4, may trade wi th other
trading entities using the credit line of a nore credit-worthy trading

entity. For exanphepracticé bfiflame swiittiihg/ inSéhich tone pany biadesitidenthe credit i iof| e
with trading entity S2's offer, but trading _
another party may currently be accomplished through the use of a broker. However, there are
- presently no electronic trading systems which can automatically, instantaneously, and
effectively perform the name switch procedure.
SUMMARY OF THE PRESENT INVENTION

In view of the above discussion, it is an object of the present invention to provide an
electronic trading system which automatically identifies arbitrage opportunities arising from
price anomalies that arise due to credit discrepancies within a market.

It is a further object of the present invention to provide an electronic trading system
which automatically and efficiently executes the trades necessary to complete an arbitrage
transaction without risk to the trading entity, or automatically provides a trading entity with
the option to initiate the arbitrage trade.

It is another object of the present invention to provide an electronic trading system
which is capable of performing an automatic, instantaneous name switch operation whereby
a less credit-worthy trading entity uses the credit lines of a more credit-worthy trading entity
to execute a desired transaction which would not be otherwise available to the less credit-
worthy trading éntity due to lack of bilateral credit availability.

The auto-arbitrage and name switch features have different purposes and address



entity S2 has not extended sufficient credit to trading entity S4, no
transaction could occur in the known tradi ng systens. However, if trading
entity S4 were able to use another trading entity's (e.g., Sl or S3) credit
line to conplete the transaction (assumng that trading entity -3 - WO

97/ 22072 PCT/ | /RSGa9cZH S1

or S3 has suf fvivgi‘r(’aﬂr’ﬁmzcredit with trading entity S2 and S4) through an
agreenent between trading entity S4 and trading entity S1 or S3, the
liquidity of the market would again be increased. This "name sw tch”
procedur e maydiffeeatmeedsiwithincomarkéta Theianto-arbitage sature addresses the neksifpr 8 means/obe
i npl emented to allow discretion of the part of the user in the context of

an el ect roni Cerabliigi dteading ehéiyito Mematically adeffdctivelyravailitdelfofmagbitrage/dppoftugities
party trades under the credit lines of another party may currently be

ST 1, WBGH Sk, g A b’ Mt ol

effectively pgifighifips Serodteraitihd EAtithE ORREEF one entity utilizes uses the credit lines of
another entity to obtain trades and compensates the other trading entity for the use of its credit
lines. However, both features are implemented through similar functions provided within an
electronic trading system.

An electronic trading system having an auto-arbitrage feature according to the present
invention includes a plurality of trader terminals for receiving credit parameter data, arbitrage
parameter data, and trading data from a trading entity and displaying trade information to the
trading entity. The trading data includes bid and/or offer information input by the trading
entity. ‘The system further includes a computer connected to the plurality of trader terminals
via a communications network which receives and stores the credit parameter data and the
trading data from the plurality of trader terminals. The system a-lso includes a detector circuit -
or program for automatically detecting an available arbitrage transaction including a plurality
of trades based on the credit parameter data, the arbitrage parameter data, and the trading data;
and a circuuorpmgrmroraummatieany executing the available arbitrage transaction by
executing all (or none) of the plurality of trades.

An electronic trading system having a name switch fmnneaeoofding to the present
invention includes a plurality of trader terminals for receiving credit parameter data, name
switch parameter data, and trading data from a trading entity and displaying trade information
to the trading entity. The trading data includes bid and/or offer information input by the

trading entity. The sj'stem also includes a computer connected to the plurality of trader



SUMVARY OF THE PRESENT | NVENTION In view of the above discussion, it is an
obj ect of the present invention to provide an electronic trading system

whi ch automatically identifies arbitrage opportunities arising fromprice
anonmal ies that arise due to credit discrepancies within a market. It is a
further object of the present invention to provide an el ectronic trading
syst em whi ctWRe¥BREt i cal Iy and efficiently executes the trd§84BMHMEsary to
conplete an arbitrage transaction without risk to the trading entity, or
automatically provides a trading entity with the option to initiate the
arbitrage tuérﬁﬁ?l 14 a bomBRALER | vﬂénérg ' | r ovit.de
an electronic rsa‘gél?]g system %ﬁ%hsfkté capa %%@%fégaﬁ%%%ﬁﬁ%ﬁp&
i nst ant ane Wi d C i lL.es redit-worthy. tradi
enti ty usc DA eyt Parie Bl Safle! G e (5 Brcing e S8 iRl 17
execute a desired,t arrl;actj on_whi ch woul d % be otherw se ayajlable.to the
| ess cr edi t“-‘ﬁmﬂvist‘ M%WM'MV fectav name swifcn rapsactions
availability. The autog-arbitrage and nane_swi tch features have different

pur poses arlased g thesarediyparameter data, the name switch parameter data, and the trading data, and

automatically executes available name switch transactions.

The electronic trading system according to the present invention is designed to take
advantage of arbitrage opportunities that exist in a market due to credit discrepancies between
the parties. 'This type of arbitrage is distinguishable from more traditional arbitrage in which
price discrepancies are created by friction within the functioning of a market, such as the
logistics of completing and settling transactions. This type of arbitrage can be eliminated as
markets become more efficient. However, arbitrage opportunities based on credit
discrepancies as addressed by the present invention will always exist because not all trading
entities are willing to extend the same amount of credit to all other trading entities.

Also, the intra-market type of arbitrage accommodated by the system according to the
present invention is distinguishable from inter-market arbitrage, for example, *spread* trading
in commodity futures markets. Systems that accommodate spread trading, whereby, for
example, a party trades one contract month for another contract month of the same commodity
("calendar spreads”) or one commodity for another commodity, are known in the art. For
example, the GLOBEX® trading system developed by Reuters Limited of London, England
accommodates these types of inter-market trades.

Various additional advantages and features of novelty which characterize the invention
are further pointed out in the claims that follow. However, for a better understanding thhe

invention and its advantages, reference should be made to the accompanying drawings and
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PCT/ I'B96/ 01479 different needs within a market. The auto-arbitrage feature
addresses the need for a neans of enabling a trading entity to
autormatically and effectively avail_itself of arbitrage opportunities

wi t hout incur r\i'('i'?wﬁi) ni ficant riskil t[hespaee -y dety fleat ure iperpdsifol ON
of the commercial Telationships befiween dgmigid enti tfi es, whereby one
entity utilizes uses the credit i —her—entty to obtain trades
and conpensates the other trading entity for the use of its credit |ines.
However, bot destripive nestenwhichrilvstraterzind deschibe prafersednenibaxithentcof the invention. ded
within an electronic trading system An electronic trading system having an
aut o- ar bi t r agRIEF BESCREFTIONIOFIHE DRAWINGS:=Nt i nvention includes a
plurality of trader termnals for receiving credit paraneter data,

ar bi trage par ametgyg, depwidedd didgéhh '0F afl dieBiréri® Wading r.e.yrﬁe:ﬂacaﬂaihgxo @itpresent

di splaying trade infornation to the trading entity. e trading data

i ncl udes bi din@&ﬂ.{ogringie@ﬁ{é AC%H;{%{J etah&?odrrl@p%rﬁﬁi}l@% trading entity. The

system further 1 nctu rconne e plurality of trader
termnals via a c | catj ons,. net wor k ich receives and stores the ¢ lgaf“t
bar anter dat a arilG-HPIOVIGES AR of § s eliF fElitie AR HepEE e
The system al so includes a detector cifcuit or programfor automatically

det ect i ng an<2hirading catity ig;the system scepading to the LVERHOR- bl ural ity
FIG. 3 provides a diagram of a market "book" including all bids and offers available

in the market at a specific time. _

FIG. 4 provides a diagram of trading entity S1's display screen which dikplays only
those bids and offers which are available to trading enﬁty S1 based on bilateral credit
availability. | |

FIG. 5 provides a diagram of trading entity S2's display screen which displays only
those bids and offers which are available to trading entity 52 based on bilateral credit
availability, | |

FIG. 6A provides a diagram of a display screen for either trading entity S3 or S4 which
displays only those bids and offers which are available to the trading entity based on bilateral
credit availability.

FIG. 6B provides a diagram of a display screen on which multiple trading instruments
are displayed.

FIG. 7pmvidesaﬁncﬁona1blockdiagmm of the operation of one embodiment of the
electronic trading system according to the present invention including an auto-arbitrage feature.

FIG. 8 provides a diagram of a trading entity auto-arbitrage parameter entry screen
used in the system according to the present invention,
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of trades based on the credit paraneter data, the arbitrage paraneter data,
and -the trading data; and a circuit or programfor automatically executing
the avail able arbitrage transaction by executing all (or none) of the
plurality of trades. An electronic trading system having a nanme sw tch
feature according to the present invention includes a plurality of trader
ternminals foVOP¥EY%ing credit parameter data, name switch ’iﬂi’éﬁ‘é‘l‘é?g dat a,
and trading data froma trading entity and displaying trade information to
the trading entity. The trading data includes bid and/or offer information

10Ul DY, U1, 1 D Bidt B G AU oAl Wl SRl 1 6
PCT/ 1 B96/ 014749 .t ' ' | ' . k, wh in th t
P 00 O ARl AT RS EAR. 1T oL L1 compute
d , dth adi d f .th I | i f d i nal

dara, and Che Ll 3o L o il o2 b b SRS et o

based on the credit parameter data, the nane switch paraneter data, .and the
trading dat® thegjeptronic trading system according to the present invention including an auto-arbitrage

feature.

FIGS. 11A and 11B provide functional block diagrams of the arbitrage detection
operation of the system according to the present invention.

FIG. 12 provides a functional block diagram of anbther embodiment of the electronic
trading system according to the present invention including a name switch feature.

FIG. 13 pmvidwadiagmmofanmneswi&hpamm&qmuy screen used in the system
according to the present invention. '

FIGS. 14A-14D provide an illustration of sample credit parameter and name switch
parameter entry screens for trading entities S1-S4 MMy.

FIGS. 15-18 provide diagrams of four sample transactions used to illustrate the
operation of the name switch feature of the electronic trading system of the present invention.
DETAILED DESCRIPTION

With reference to FIG, 1, an electronic trading system according.to the present
invention includes a computer 101 and four trader terminals S1, $2, S3, and S4. The trader
terminals S1, S2, S3, and S4 are connected to computer 101 through a two-way
communications network 102 which enables the transfer of information between the computer

101 and the four trader terminals S1-S4. The electronic trading system according to the
~ present invention is envisioned to include numerous trading terminals and possibly intermediate

nodes located bctween the trader terminals S1-S4 an computer 101 in the communication
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automatical ly executes avail able name switch transactions. The el ectronic
tradi'ng system according to the present invention is designed to take
advant age of arbitrage opportunities that exist in a market due to credit
di screpanci es between the parties. This type of arbitrage is

di stingui shabl‘ﬁ,;.’r}ﬂ nore traditional arbitrage in which priegrgesniar

di screpancies are created by friction within the functioning of a market,
such as the logistics of conpleting and settling transactions. This type of
arbitrage can be elimnated as markets becone nore efficient. However,

arbi trage opmetwarki (Mherefdresthd eleotranie diading isgstent pesoeding tothe packestinvehtiby i tot
present invention will always exist because not all trading entities are
willing to efinfited t6 i configuration showafin FIGJit to all other trading entities.
Al so, the intra-market type of arbitrage accommopdated by the system

according to the %@P@%@WW hregent desttiftidn|) e éﬂg@t@a‘ﬁﬁmmﬂh Ofuig ?ﬁ&y,"

arbitrage, for exanp sprea trading 1 n commodi ures m

C ades one coREACT coufiet el P ed0eniMiC’ FOY eranbie, TP R ofo B ko,
the art.  For PRRLMTHF b el Bk cbmspiae  RimEsof REGROLASE e Paols &
Var ous addi (B HEE VIR ECLS RERTERSH e 10 GL IS AP ot (RS,
the invent] Or;hecmditlimitmneredinmﬂlesystemmaybeagroupcreditlinﬁt(atotalcreditlimitexhended

10 a group of financial institutions). A credit entity may also extend individual credit limits
to each branch of a financial institution and a global limit which limits the total amount of
credit that may be extended to the financial institution, even though the individual limits are
not all met or exceeded. The credit matrix in the electronic trading system according to the
present invention may be modified to accommodate the necessary credit structures. The
communications network may be either a hardwired or wireless system.

A sample credit matrix for the four trading entities S1, $2, 83, and S4 is shown in
FIG. 2. Entries in the credit matrix are entered by each trading entity prior to the
commencement of or during trading. Each trading entity enters only its respective credit limits
for each other trading entity, and credit limits entered into the other rows of the matrix by
other trading entities are not aecessible.

For example, with reference to FIG. 2, S1 has credit to trade with S3 and S4 but not
82, ' S2 may also trade with S3 and S4, but is unwilling to trade with St (i.e., has not
extended credit to S1). Trading entities S3 and S4 may trade with all parties. The credit
matrix used in the system accordingtothepresentinmﬁon may store monetary amounts of

remaining credit (as shown in FIG. 2), ranking information such as alphabetic ranking
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are further pointed out in the clains that follow However, for a better
under st andi ng of the invention and its advantages, reference should be made
to the acconpanyi ng drawi ngs and -6 - descriptive matter which
illustrate and describe preferred enbodi nents of the invention. BRI EF

DESCRI PTI ON THE DRAWNGS FIG 1 provides a diagramof a l.ectronic
tradi ng syst -'égg’(}rdi ng to the present invention, includi H’(ﬁ‘gs%s Yat er and

four trader termnals. FIG 2 provides a diagramof a credit matrix
including credit paranmeters entered by each trading entity in the system

?ggglr(gii Ng tifditdtiRg MRS v WhEdH dnbarty Wishes 1Y With Snbthel! o FalliEy gtet

: including all bids and offers”available in the nal f%ét?ﬁa specific
1 T apeCodfy O SR BpsepE M il =011 L 20, ) screen o
S1 based on bil 348" #heotides'h biaBda e Bl bbbl of all bids and offers that are available within

the system including the highest available bid and the lowest available offer. This book is
stored by computer 101 and optionally by the remote terminals S1-S4. As shown in FIG. 3,
S1 has entered a bid to buy 3 million at a price of 1.00. S3 has entered a bid to buy 7 million
at a price of 0.90. S2 has entered an offer to sell 5 million at a price of 1.00. S4 has entered
an offer to sell 2 million at a price of 1.10.

FIGS. 4-6A provide schematic diagrams of the display screens of trading entities S1,
82, 83, and S4 respectively in an embodiment of the present invention that includes a credit
filtering feature which filters bids and offers for bilateral credit availability between potential
counterparties prior to displaying available bids and offers including the best available bid and
offer. An asterisk ("*") next to a displayed bid or offer indicates that the bid or offer is the
trading entity’s own bid or offer and is therefore not available as a best bid or offer. Ina
different embodiment of the present invention (not shown), if a credit filtering system is not
used to screen the trading eatity's display screens, each trading eatity's (S1's and $2's) display
will be the same as S3's and S4's display shown in FIG. 6A.

FIG, 6B shows an example of a practical implementation of the display.screen of FIG.
6A wherein a number of trading instruments are simultaneously displayed.

With reference to FIG. 4, S1's display of bids and offers shows S3's bid and S4's offer
because there is sufficient credit between S1 and S3 and S1 and S4 according to the credit
matrix shown in FIG. 2. The display according to one embodiment of the present invention

also shows S1's own bid. However, in alternate embodiment of the system according to the
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FIG 5 provides a diagramof trading entity S2's display screen which
di spl-ays only those bids and offers which are available to trading entity
S2 based on bilateral credit FIG 5A prOV|des a diagram-of trading entity

S3's display screen, which displays g EENI of fers which are
available to d& ,ﬂ entlty S3 basedilo ‘gli Dcredl avaipcghidsroizm Fl G
6A provides a agram of tradi ng entijt ' T een, which displ ays

only those bids and offers which areavailable to tradl ng entity S4 based
on bilateral credit availability. FIG 6B provides a diagram of a display
screen on whipdentidviehtidng S1tsasvnigd imaytbedisplayed r esepamis window of t@ display sevéede s
a functional block diagram of the operation of one enbodi nent of the

el ectroni c t ropdiopdisgiyedetaBccording to the present invention including an
auto-arbitrage feature. FIG 8 provides a diagramof a trading entity

aut o-arbi trage paf rurd hbodhhén® BIFIG: &S int Which thesdisplayisPeé-Hiltered Jor bilatdsl
present invention ﬁﬂ]%fp% WO 97/ 22072 ; Bys

PCT/ 1 B96/ 0147 Qeeit availability, S1's display does not show S2's offer because S1 and S2 have not exteaded

one another sufficient credit to trade according to the credit matrix of FIG. 2. S1's display
would remain the same even if S1 was willing to extend credit to S2 but S2 was not willing
to extend credit to S1. In the credit matrix of FIG. 2, however, neither S1 nor S2 has chosen
to extend credit to the other. Thus, the best bid and/or offer available to the trading eatities
based on the stored credit matrix are respectively displayed to the trading entities.

With reference to FIG. 5, S2's display includes 83'; bid and S4's offer because there
is sufficient credit between S2 and 3 and between S2 and S4 according to the credit matrix
shown in FIG. 2. S2's display may also display S2's own offer. In alternate embodiments,
$2's offer may be displayed in a separate window of the display screen or not displayed at all.
S2's display does not show S1's bid because there is not sufficient credit between Si and S2
to permit a transaction between S1 and S2 according to the credit matrix of FIG. 2. Again,
the best available bid and/or offer are displayed. |

With reference to FIG. 6A, the display screen of trading entities S3 and S4 shows all
bids and offers available in the market because S3 and S4 have sufficieat credit with sl
counterparties. This display screen may also be seen by S1 and S2 if no pre-filtering feature
is available in the system, or if S1 and S2 may select an unfiltered display mode. As discussed
above with reference to FIGS. 4 and 5, S3 and S4 may see their own offers/bids, these
offers/bids may be displayed in a separate window of the display screen, or these offers/bids

may not be displayed at all. Again, the best bid and/or offer are displayed.
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FIG 9 provides a diagramof an alert nessage generated and displ ayed by
one -enbodi nent of the system according to the present invention. FIG 10
provides a functional block di agr ffroE=the—aneration of another enbodi nent
of the electronic trading system cBﬂBcﬂHE@Ttrmg@@E,prlesent i nvention
i ncludi ng an_aut o-arbitrage featufe. FIRPLAGED and 31B provi de functional

bl ock di agra‘Hgs’mmﬁe arbi trage detectromroperatiea-of the %%'%#&é?cordi ng
to the present invention. FIG 12 provides a functional block diagram of
anot her enbodi nent of the electronic trading systemaccording to the

present inventi qfe ii3fthy!Strdd MWG&EuEM&Sf&ﬁS@%gW&M&H&Vﬁga

di agram of a nane switch paraneter entry screen used In the system

according t !}?edﬁ?ﬁﬁﬁ&\t uﬁt@’xﬁaé‘téz? Raveldofiis 1o fHatishétidnd hOVavilfianidd $1 é&ﬁfs‘f%x?&eon

of Zarrpl e credit paraneter a name sw tch paraneter ent rzl screens tor
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according tSOZ.t in,eﬂslg] Inay only be performed through S§3 or S4 (trading entities with sufficient

credit from S1 and S2). Therefore, a transaction opportunity for $3 or S4 is created due to
credit discrepancies in the market,

In the transaction described above, wherein, for examplé. S3 buys from S2 and sells
to S1, there is no profit to be made by S3 bwausetheofferandbidpﬁces are the same. While
there is no financial incentive for S3 to facilitate the trade between St and S2, S3's decision
10 do 50 provides 53 with information as to the flow of trading instruments within the market.
S3 knows that S2 has sold 3 million and that S1 has bought 3 million. Therefore, in some
situations, e.g., when a trading entity needs information as to who is buying and selling a
certain instrument, there may be a non-financial incentive for 3 to perform the two trades at
the same price. However, in the more common situation, there is a clear financial incentive
to S3 to perform the two trades if S3 can buy from S2 at a relatively low price and sell to S1
at a relatively high price, thereby making an immediate profit.

‘The operation of the electronic trading system according to the present invention will
now be described in detail with reference to FIGS. 7-10.

As illustrated in thelfunctional block diagram of FIG. 7, a first embodiment of the
electronic trading system according to the present invmtioﬁ performs the following steps:

701: The trading entities on the system, e.g., trading entities on trader terminals S1-S4

shown in FIG. 1, each enter credit parameters for transactions with the other trading entities
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I nvention includes a conputer 101 and four trader termnals S1, S2, S3, and
S4. The trader termnals S1, S2, S3, and S4 are connected to conputer 101

t hrough a two-way comuni cati ons network 102 which enabl es the transfer of

i nformati on between the conputer 101 and the four trader termnals Sl-$4.

The el ectroni o b73bRY system according to the present invenipcefindemidare
envi sioned to 1 nclude nunerous trading term nals and possibly internediate
nodes | ocated between the trader termnals S1-S4 an conputer 101 in the
comuni cation -8 - WO 97/ 22072 -

PCT/ | B96/ 01439thesystemk. Therefore, the electronic trading system according
to the present inventionis not limted to the configuration showmn in FIG

1. For purposes 0102 hbiept, abe complasctdipstores thet dredit parametetsr @dg. ) gumentical yimits,
"trading party,” "party,” or "counterparty” refer to credit entities. For

exanpl e, onerinkings, e@.)RickddbyQie friddip enGtiddak b eredit nfatix! (for Sxuniply,) thetiedit infatrix
fact, conprise a nunber of different branches, for exanple, a single bank

havi ng numr%ﬁﬁqﬁgbgﬁ | ocated in different cities and/or countries.
However,

703: Trading entities enter bids and offers into the system using their respective remote
terminals. |

704: The computer 101 collects bids and offers entered into the system by the trading
entities.

705: Once the computer 101 has collected the credit parameters, bids, and offers from
the trading entities, the computer then distributes the bid and offer information as well as the
credit matrix to each trading entity*s terminal or to an interﬁi&ate node. With respect to the
distribution function of the computer 101, the credit matrix may be distributed to the trader
terminals S1-S4 or intermediate node initially, prior to entry of any bids or offers into the -
system, or distributed at the same time as offer and bid infonnation is distributed.

706: Then, the trader terminals or intermediate node uses the credit matrix to filter the
bids and offers, thereby determining which bids and offers are available to the respective
trading entity based on bilateral credit availability. The available offers and bids are displayed
to the trading eatities S1-S4 as shown in FIGS. 4-6.

707: Prior to the commencement of or during trading activities on the system
according to the present invention, each trading entity has the option of entering auto-arbitrage
parameters including. minimum spread information, minimum size information, and whether
to automatically execute the arbitrage transactions or first alert the user of the arbitrage

opportunity. One screen which may be used to enter auto-arbitrage options is illustrated in
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the credit limt entered into the systemmay be a group credit limt (a
total credit limt extended to a group of financial institutions). A credit
entity may al so extend individual credit limts to each branch of a
financial institution and a global limt which limts the total amount of
credit that may be extended to the financial institution, even though the

i ndi vi dual I VYHPT8% e not all net or exceeded. The credlt et YBROA

el ectronic trading systemaccording to the present invention may be

nodi fied to accommpdate the necessary credit structures. The communi cati ons

network ma Skdtbeldw q,ég;& M@n A sanple credit

mat ri x foryﬁlﬁgsﬁg%:m?lr&gghﬁg entltles \g&i&' g S shown |n FIG 2.
Entries in the di [ Rﬁ? “Qﬂ 0 0

t he com*rencerrentclbgf %arsyahﬁl% |ng %%“ g %fy ent ers 0 )}’Lll ts

respective gredit r _each other tradin ti d credit |i
ent ered int‘% eBt‘bﬂ? %6@’5‘? °?W@Mﬁ%‘ﬁ%%ﬁﬁ@$°?:‘%&%%mﬁ¥ B°°é§n not
accessi ble. For-exanple, with reference to FLG 2, Sl has credit to trade
with S3 ancuigramhifrage parage! w@z %MF% dermingl eithes gutamatically sends, gp fexecute"
unwi ling to trade with Sl .e., has not extended credit to Sl) Tr adi ng
entities STommandip eamputard bomwtnmauoaﬂmmm@ammmmgﬁmm:usmn
the system according to the present invention may store nonetary anmounts of
remai ni ng csuehlias thecalers myessage showiGin FIG. 9a|if<amglei'tri§ generdtedandsthe ftrading entity
al phabeti c ranking

decides to pursue the arbitrage transacuon, the trader terminal then sends an “execute"

command to computer 101 in response to the trading entity’s input.

709: Once computer 101 has received the “execute” command from the trader
terminal, it automatically initiates a locking procedure whereby it attempts to lock all of the
trades necessary to complete the arbitrage transaction. When. the transactions are locked, the
system will not accept any inputs that affect the status or terms of the locked offers and bids,
thereby preventing a situation in which some of the trades are executed before others and then
the later trades are no longer available when the system tries to execute them.. For example,
trading entity S3 could be stuck with 3 million instruments (g.g., U.S. dollars) which S3
cannot sell for the same or a better price because S1's bid has been taken by another trading
entity, altered by S1, or expired while the system is executing the trade between S2 and S3.
Thus, the locking feature is essential to mew mmsmmrﬁng to the present
invention to insure that the middle trading entity (e.g., trading entity S3 in the above exampie)
does not expose itself to any risk during the arbitrage transaction.

710: If computer 101 is able to lock all trades necessary to complete the arbitrage
transaction, the computer automatically executes the trades.

711: However, if computer is not able to lock all necessary trades, none of the trades
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PCT/ 1-B96/ 01479 indicating the extent to which one party wishes to deal with
anot her party, yes/no values or any other type of appropriate filter _
information. FIG 3 provides a diagram of the "book"” of all bids and offers

t hat "are avai lv\‘?‘b%;%z}‘gzt hin the system i ncl uding the highest aygrhadsloga7di d
and the | onest¥% able offer. This book is stored by conputer 101 and

optionally by the renote termnals S1-S4. As shown in FIG 3, Sl has
entered a bid to buy 3 mllion at a pri of 1.00. S3 has entered a bid to
buy 7 m |l i oaredxecuted.i ce of 0.90. S2 has entered an offer to sell 5 mllion
at a price of 1.00. $4 has entered an offer to sell 2 mllion at a price of

1.10. FIGS. 4-6A piavin&ies hrthid, theliratingenitpfs rotifiedithapinearbiitage trassagtion has
“trading entities S1, S2, S3, and $4 respectively in an enbodi ment of the

S0 135189 S i e G, by o ot s e
ggg[‘t o par ;Lﬁgmg{cg&?é ri]%&yq' %51 Bunipile, AaidgP &ty 81 EPay WL inRicined that 1! bid hadbédie
accepted by trading entity S3. Similarly, trading entity S2 may be notified only that its offer
haé been taken by trading entity S3. Trading entity S3 will be notified of the completion of
its arbitrage transaction. |
FIG. 8 provides an illustration of one possible configuration of an auto-arbitrage
parameter entry screen. The screen includes a minimum spread entry for a plurality of
instroments X, Y, and Z; a minimum size designation for instruments X, Y, and Z; *automatic
exccute” and “alert” options for each instrument, and ‘an "ok" button to indicate when the
trading entity has satisfactorily entered all auto-arbitrage parameters. The minimum spread
determines the price differential needed before an auto-arbitrage opportunity will be recognized
by the trader terminal (or the.compuner 101 as discussed below with reference to FIG. 10).
For example, if *0" is eatered, the trader terminal will identify an arbitrage opportunity
whenever the trading entity can buy and seil the minimum quantity for the same price. If
*.10" is entered, the tmdertummal will identify an arbitrage opportunity whenever the trading
entity can sell for a price .10 or more higher than the price at which the trading entity can buy.
The minimum size determines the quantity required before an arbitrage opportunity is
The *automatic execute® and “alert” options enable the trading entity to select whether
the system will automatically execute an arbitrage transaction in response to a command to

computer 101 from a remote terminal when an arbitrage opportunity is identified, or instead
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offer. An asterisk ("*") next to a displayed bid or offer indicates that
the -bid or offer is the trading entity's own bid or offer and is therefore
not available as a best bid or offer. In a different enbodi nrent of the
present invention (not shown), if a credit filtering systemis not used to
screéen the trading entity's display screens, each trading entity's (Sl's
and S2's) di¥R® || be the same as S3's and S4's displ ay"%"f‘ﬂ%ﬂ"'i‘ FI G
6A. FIG 6B shows an exanple of a practical inplenentation of the display
screen of FIG 6A wherein a nunber of trading instrunents are

Si mul t aneoysheraiahaty idssall lich o ERARFA 1o T b (e H16PbRWhEELP|

and offerslgg}r‘mvxs S3's bi dsa%%{]d S4's offer becausénéﬁ%%(i S su???cf‘g‘fﬁ?f)gﬁdit
bet ween S1 s : { ' ' s '

PG 5 ThetRing SESE pRlvll it 4BCCRbE b Ykl O SRR prodiBl it SRR,
al so shows @ﬁfaﬁg&\m bi d. However, in alternate enbodi mrent of the system
according t * present invention, S1's own bid nay be displayed in a

separate w ndow_gof. t di spl ay. sgreen or not _di spl aye t all. In_the |,
pi ctured enbodi ﬁ@ﬁ‘u‘f ’%ﬁ"’ﬁf’?ﬁ ﬁ%-iﬁ,%ﬁmqﬁi%@yﬁoﬁfwﬁﬂamw

bi | at er al

trading system according to the present invention includes the following steps:

1001: The trading entities enter credit and auto-arbitrage parameters (as described
above with reference to FIG. 7) into their trader terminals. The trader terminals then transmit
this parameter information to computer 101,

1002: The computer 101 stores the credit and arbitrage parameter information.

1003: The trading entities enter bids and offers into the system which are uploaded

’ 10 and stored by computer 101. s |

1004: The computer then distributes the offers and bids to the trader terminals where
the offers and bids are displayed. In this embodiment, there is no pre-filtering function which
determines which bids and offers may be displayed to a trading entity based on credit
availabijlity. However, this feature may be added without changing the operation of this
embodiment of the electronic trading system according to the preseat invention.

1005: Based on the stored credit and auto-arbitrage parameter information, if computer

101 detects an arbitrage opportunity, computer 101 autoinaﬁcally initiates the locking
procedure whereby all trades necessary to complete the arbitrage transaction are locked to
avoid any risk to the trading entity taking advantage of the arbitrage opportunity.

1006: If the computer 101 is able to lock all necessary trades, it executes the trades,
thereby completing the arbitration transaction.

1007: The computer 101 then notifies the trading entity as to the results of the
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credit availability, S1's display does not show S2's offer because S1 and
S2 have not extended one another sufficient credit to trade according to
the credit matrix of FIG 2. S1's display would renmnain the sane even if Si1
was W lling to extend credit to S2 but S2 was not willing to extend credit
to S1. In the‘g g.;}h;, trix of FIG 2, however, neither Sl nqgicrageémasro
chosen to extend credit to the other. Thus, the best bid and/or offer

avai lable to the trading entities based on the stored credit matrix are
respectively displayed to the trading entities. Wth reference to FIG 5,
S2's di spl ayafiigatigadensagtien.pi d and S4's of fer because there is sufficient

credit between S2 and S3 and between S2 and S4 according to the credit

matri x shown i n FIG38: In tigeventdhat flecomputer 0k cantptlotlegll wades neopssasy t-pomplete
alternate enbodi nents, S2's offer nmay be dislayed in a separate w ndow of

the display ssrabifagertransictioli, thé conhtertwilliniot exs2uts any eftheyradess sSNotificatinn to e’ s
bi d because there is not sufficient credit between S1 and S2 to permt a

transacti on RQsne en thisGasednAClieopraiided bax it et mec&tdry iMhe tadingfenfity@ palition
Agai n, the best available bid and/or offer are displayed. Wth reference to

FI Gs. 5A andy8é, tHéF“ rsomdy screens of trading entities S3 and S4 show all
bi ds and offen a(\’/tal ag{re In the narket because S3 and S4 have sufficient

dit with all Al T '
S1°and S2 11 no pPLIPERBEKERY ehifPfal bR aN dRpER IO, Bt B B,
and 52 MY S oSG WA a1l sk 1n kRl g ndl) U5 enchfe it REHRE Bty to decide whether

to pursue the arbitrage option. However, if the trader terminal itself generates the alert

message, the trader terminal is provided with logic whereby which it may determine which
trades are actually available to the trading entity based on the trading entity's credit and auto-
arbitrage parameters (as discussed above with reference t6 FIG. 7).

The electronic trading system according to the present invention is capable of
automatically identifying arbitrage opportunities that involve a chain of multiple trades and
multiple intermediaries, for example, a process by which S4 sells to S2, 52 sells to S3, and
S3 sells to S1. In this sequence of trades, both S2 and S3 may profit, or one or both parties
may agree to facilitate the trades to gain access to market flow information or for other non-

In the electronic trading system according to the present invention, it is crucial that the
system be able to perform multiple trades simultaneously to avoid creating any risk to the
trading entity conducting the arbitrage transaction. The multiple transactions must be treated
as contingent transactions, wherein one transaction cannot take place unless the others are also
available. PFor example, a computer which stores all offers and bids available in the system

is useful 1o ensure that one transaction does not take place unless others also take place. As
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above with reference to FIGS. 4 and 5, S3 and S4 nmay see their own

of fers/bids, these offers/bids nay be displayed in a separate w ndow of the
di spl ay screen, or these offers/bids may not be displayed at all. Again,
the best bid and/or offer are displayed. The di splay screens shown in
FIGs. 5A and 6A illustrate that S3 and S4, by of having a better credit
position th¥O&22872 52 have access to transactions not avdiGT4BPPIE S1 and
S2 due to their worse credit position. For exanple, S3 or S4 may buy 3
mllion fromS2 at a price of 1.00 and sell the 3 mllion to S1 for 1.00.
These transpedsuRNE B @At BVintdrpbra he adio-HBRrape fedrite!£e6dirs@Yth

be pe(rjformed thro]lcjgh S3 or $4 (trading entities vmfth sufficient creidi t f?/om
S1 S2) .3 ; : ' ' '

dge""?o %)ear?*'ﬁﬁﬁﬁc‘?‘gﬁan‘%f%@?ﬁ*?ﬁ‘e@%%f% ¥ s 'ﬁtﬁlﬁ*?g% ey O A

rof it to Hoimaahof GBRENE sy Wi ib o, 1 SRR She Zobiplon of e of

While there is no financial incentive for S3 to facilitate the_ trade
bet ween o1 Bplestransactiony i » afSibuiey SHe@ Goss WiReH & COmPHIED) S SERUIHIBY m9ress
to the flow of ltradi ng instrunents within the market.

complex.

With reference to FIGS. 11A and 11B, the arbitrage opportunity identification process
will now be described in greater detail. This process, which may be automatically performed
by computer 101 or trader terminals $1-54, includes the following steps:

1101: Based on stored crédit parameter infonnatiqn, the computer 101 or trader
terminal (e.g., any of S1-S4) identifies the best bid price avaﬂable to a trading entity.

1102: Similarly, using the stored credit parametcrmfonnanon, the computer 101 or
trader terminal identifies the best offer price available to that trading entity.

1103: Using the auto-arbitrage "minimum spread” parameter entered by the trading
entity (see FIG. 8), the computer 101 or trader terminal compares the minimum spread value
with the spread between the identified offer and bid prices.

1104: If the spread between the best offer and bid prices is greater than or equal to the
minimum spread value entered by the trading eatity, the compuu;,r 101 or trader terminal then
compares the "minimum amount® value entered by the trading entity with the total amount of
all identified arbitrage transactions. If only the best bid and oﬁ'u: have been identified, the
total amount is the lesser of the available amounts of the best bid and offer. For example, if
the bid is for 3 million but the offer is only for 2 million, the computer 101 or trader terminal
will compare the minimum amount value with 2 million (the amount that can be bought and

sold). If the best bid and offer and the next-best bid and offer have been ideatified (as
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S3 knows that S2 has sold 3 mllion and that S1 has bought 3 mllion.
Therefore, in sone situations, e.g., when a trading entity needs
information as to who is buying and selling a certain instrunment, there may
be a non-financial incentive for S3 to performthe two trades at the sane

price. Howevgygoejdekhe nore common situation, there is a cl egkatdshtdrsi al

I ncentive to S3 to performthe two trades if S3 can buy from S2 at a
relatively low price and sell to S1 at a relatively high price, thereby
maki ng an i nmediate profit. The operation of the electronic trading system
accor di ng t odesdmbedbalovein stépnbl@R), thertotal amouns is deterthinedtiytasiding thelavailable gimonnt
reference to FIGS. 7-10. As illustrated in the functional block diagram of

FIG 7, a fidfséackniansictiont Thé cbhinputet 401 maldidetetming ithe optimbmaantound avtilable tby
the present invention perfornms the follow ng steps: 701: The trading

entities on dufsndticalyeidlentifylig thé btlpoibhéonibifiionR®) bf Mbitfagk Haiitabidns abdilable
shown in FIG 1, each enter credit paraneters for transactions wth the

ot her tradi ng hdfrhdirEentity.12- WO 97/ 22072
PCT/ 1 B96/ 01479 £enthty

1105: If the total amount that can be traded is greater than or equal to the minimum
amount parameter, the computer 101 either (1) initiates the locking procedure described above
with reference to FIGS. 7 and 10 whereby both transactions are locked to prevent risk to the
trading entity or (2) generates an alert message (see FIG. 9) which is transmitted to the trading
entity. If the trader terminal identifies the arbitrage opportunity, the trader terminal either (1)
automatically sends an "execute” command to computer 101 or (2) generates an alert signal
which is displayed to the trading entity (seo FIG. 9). i

1106: If the spread available is less than the minimum spread value entered by the
trading entity, no arbitrage opportunity exists.

1107: If the amount available is less than the minimum amount value entered by the
trading entity, the computer 101 identifies the next best transaction available to the trading
entity and performs the minimum sprend.and minimum amount analysis again to try to build
up the total amount of the transaction to satisfy the minimum amount parameter.

An alternative operation of the system according to the present inveation is illustrated
in FIG. 11B. The operation illustrated in FIG. 11B is similar to that described in FIG. 11A,
but includes several additional steps. As shown in FIG. 11B, when the minimum amount
requirement of step 1104 is satisfied, the computer 101 then compares the total amount of the
arbitrage transaction with the maximum amount parameter entered by the trading eatity (step
1110).



on the system 702: Next, the conputer 101 stores the credit paraneters
(e.g., nunerical limts, rankings, etc.) entered by the trading entities as
a credit matrix (for exanple, the credit matrix shown in FIG 2). 703:
Trading entities enter bids and offers into the systemusing their
respective renonte termnals. 704: The conputer 101 coll ect s,(ﬁj ds and offers
entered int OYPRE#R At em by the trading entities. 705: Once TG14® %ﬁter 101
has collected the credit paraneters, bids, and offers fromthe trading
entities, the conputer then distributes the bid and offer information as

vel | as the cregjfy: Toide &tal SzE€Rss ihadthe thaRidirioh xinauﬁtem@cameg Tléﬁ?gﬁﬁﬁes

i nternedi ate node. Wth respect to the distribution funct

conmputer 1 WW @ﬁ&: <[ Dt 3 } nal s
S1-S$4 or i&l}ge’enrekrre I'at e node inltliasﬁ?%/, p %%"Jt%“e%?lp% g‘r'%/x{ [ ét{')rﬁ ofters
into the sysiem o[ distrjbuted at the ne tinme as offer and b .

I nformati o¥° F’%’%P% |W§L"%ﬁgﬂ"¥ﬁ%‘ﬁ' to g maximpm amgun};pATAMELSE, q* &‘F’Méi ate
node uses the cEedit matrix to filter the bids anghoffers, i&ereby .

det er mi ni n§OREY; BS BPYyEnteEed 3 Maximum amonnt, patagieter, the, pempyten, 104 aytomatically,

entity based on bilateral credit availability. The avail able offers and
bi ds are diconinigsi@ add the next-best transactions until no further transactions are available based on

the other name switch parameters and then executes the transactions.

1112: If the total amount that can be traded is greater than or equal to the maximum
amount parameter, the computer 101 either (1) initiates the locking procedure described above
with reference to FIGS. 7 and 10 whereby all transactions up to the maximum amount are
locked to prevent risk to the trading entity or (2) genetam#_nglertmessage (see FIG. 9) which
is transmitted to the trading entity. | -

1113: If an “average spread OK" option is selected by the trading entity (see FIG. 8),
the computer 101 may continue to identify bids and offers which can be traded but have a
spread less than the minimum spread set by the trading entity provided that the weighted
average of the identified bids and offers having a minimum or greater spread and the identified
bids and offers having a below-minimum spread remains equal to or greater than the minimum
spread set by the trading entity.

| Once the arbitrage transaction has been completed, acknowledgment signals may be
generated by the computer 101 and sent to the appropriate trader terminals. The generation
of these acknowledgment signals may be accomplished, for example, using the
acknowledgment generation system described in U.S. Patent Application Serial No.
08/364,009, filed December 27, 1994, and incorporated herein by reference.

With reference to FIG. 12, the operation of another embodiment of the electronic
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to the trading entities S1-S4 as shown in FIGS. 4-6. 707: Prior to the
commencenent of or during trading activities on the systemaccording to the
present invention, each trading entity has the option of entering

aut o-arbitrage paraneters including mninmmspread information, mninmm

si ze i nformat ikoheyApp Whether to automatically execute the arpiriisatsro
transactions or ?i rst alert the user of the arbitrage opportunity. One
screen which may be used to enter auto-arbitrage options is ullustrated in
- 13- WO 97/ 22072

PCT/ | B96/ 014 adifg €ystéin haviag adaine switeli fedfupzaccoiding tocthe presént inveatien includes the
FIG 8). 708: Based on the trading entity's auto-arbitrage paraneters, if
the trader t esliowisg stépdt er m nes that an arbitrage opportunity is available
based on the trading entity's specified auto-arbitrage paraneters, the

trader termnal eisgier THe/irRIRg bftitiel ¥ntBEEEit A0 nANE St paSANetErs Gntb Shehoiider e
101 or automatically generates an alert nessage for the trading entity,

such e the tﬁ%{rﬁﬁﬁm{‘@? 37 of 8047), dlg.Tvid a Rorecnlsullasthal sholvi it FIG! B, C¥hdRsck he
terminals thén transmit the parameters to the computer 101.
1202: The parameters are stored in computer 101 and optionally stored in trader

terminals, e.g., S1-S4.

1203: Bids and offers entered by trading entities on the system are stored in computer

101.
1204: The computer 101 identifies a potential ti'an;acﬁon.
1205: The computer checks the amount of avallable credit between the parties to the
transaction.

1206: If there is insufficient credit available between the parties, the computer 101
searches for name switch possibilities based on name switch parameters entered by the traders
into the system. For example, the computer may search for those parties that indicate "yes”
in the “name switch® column of the entry screen shown in FIG. 13.

1207: If only one name switch option is identified by the computer 101, the computer
then checks other name switch parameters entered by the trader, for example, minimum
spread, minimum size, maximum size and remaining credit parameters as shown in FIG. 13.
These criteria must be satisfied for both parties to the transaction. For example, with
reference to the name switch parameters shown in FIG 13, to determine whether there is a
sufficient mxmmum spread for a party to facilitate a transaction between parties S2 and S4, the

computer may either select the larger of the two minimum spread values (i.e., *.02", the value
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decides to pursue the arbitrage transaction, the trader term nal then sends
an "execute" command to conputer 101 in response to the trading entity's

i nput. 709: Once computer 101 has received the "execute" conmand fromthe
trader termnal, it automatically initiates a | ocking procedure whereby it
attenpts to lock all of the trades necessary to conplete the arbitrage
transacti on. M#BR2¢Re transactions are | ocked, the systen1mfFT”%@?hﬁgcept
any inputs that affect the status or terns of the |ocked offers and bids,
t hereby preventing a situation in which some of the trades are executed

bef th (EATY) No b ' .
s.;s'?(ra% '?ri 2M€a$§<ecut gh?ﬁeér%% or'ﬁ%%wgpgﬂi'%gg#gﬁg%?h@m%@é’sgfuck
with 3 ml lb gﬁ%ﬁmﬁ&“ﬂm cy%%”sugol | ars) which S3 cannot sell for

t he sane or [ pri ¢ ecause bid has been taken by anot her
trading entity, altered b 1, or expired while the systemjs execyti t he
trade between S W@&F%ﬁﬁ%%ﬁéﬂ‘@b&?@@ q’m"@of’s‘z’ﬁ%l’?g h Is

el ectronic trading systemaccording to the present invention to insure that
the middle @sswwmgméﬁmm@ @.dwémwm;mwnmsz WS4 B Qwever othpreds |
does not expose itself to any risk during the arbitrage transaction. 710:

| f conput er insofficiest Hilateral it hetwiebn 1S2aansks S4 do cengbleyexecutionnpfl Stectransaction.
arbitrage transaction, the conmputer automatically executes the trades. 711:

However, i f Theeford, eosmpugeri®l sednthes for al teaclingadnkityisick a5 83 whichetde enteredrac“yed” inhe
trades

its name switch category for both S2 and S4 (see FIG. 14C). The computer 101 then
compares the bid-offer spread of the transaction between 82 and S4 with the maximum of the
minimum spread set by S3 for trading entities S2 and S4. As shown in FIG. 14C, S3 has
entered a 0.01 minimum spread for S2 and a 0.02 minimug_;_ )spread for S4. Therefore, the
computer 101 selects the maximum of thgce spreads, of 002 The computer 101 then'
determines the aliowable amount of the trade based upon the minimum and maximum values
set by S3 for S2 .and S4 respectively, such that the amount of the trade must be greater than
the two minimums and subject to a cap equalwtlielowerofmétwo maximums. If all criteria
are satisfied, the computer 101 executes a name switch enabling the transaction to be
completed between S2 and S4 via §3..

1208: If multiple name switch options are identified by the computer 101, the
computer evaluates the other name switch parameters of each name switching possibility (e.g.,
minimum spread, minimum and maximum size, and credit remaining parameters for each
trading party) to identify a subset of available name switch candidates as described above in
step 1207. |

1209: The computer then selects a name switching entity from this subset using a

selection process. For example, the selection process may be random, sequential, equal



- 14- WO 97/ 22072
PCT/ I-B96/ 01479 are executed. 712: In either instance, the trading entity is

notified that an arbitrage transaction has or has not occurred and provided
with any information about the conpleted arbitrage transaction if any. For

exanpl e, tradi‘+1‘?9 .}zty S1 may be infornmed that its bid has pegsssatapt ed
by trading entity . Simlarly, trading entity S2 may be notified only
that its offer has been taken by trading entity S3. Trading entity S3 will
be notified of the conpletion of its arbitrage transaction. FIG 8 provides

an i |l ustr at aliugativh, Ordhy/tiRs afpropriatclagtionprooesso Using ardndom stliettiongprocess, the
paraneter entry screen. The screen includes a mninmmspread entry for a

plurality of &m@ﬁqwm@ﬁodmmzidamﬂw BhUSELR: findém J Wsingradegaemtitbselection
instruments X, Y, and Z; "automatic execute" and "alert" options for each

IF AT Bt SOKombs 01 W 0B ! nopity o s
sequentially through the possible name switching parties. In an equal allocation selection
process, the computer 101 determines the volume of name switching transactions that each
name switching party has executed and attempts to equally allocate the mame switching
transactions between the available parties. |

1210 - 1212: Once a name switch party is selected, the name swnch is performed, the
transaction is automatically executed as described above, and the parties are notified
accordingly. |

1220: 1If no parties are available based on the .;ixame switching parameters, no
transaction is executed.

A sample screen by which trading entities may enter credit and name switch parameters
into the system is shown in FIG, 13. Using this screen, tl'adi:lg entities may enter credit limits
for each potential counterparty, whether the trading eatity is willing to name switch with that
counterparty, and other name switch parameters for each counterparty.

The operation of the name switchfeamreofthe.sysmn according to the present
invention will now be described in detail with reference to FIGS. 14-18.

For a name switch to occur, there must be sufficient bilateral credit available both
between the less credit-worthy trading entity and the more credit-worthy trading entity and
between the more credit-worthy trading entity and the party with whom the less credit-worthy
trading entity desires to trade. For example, with reference to FIGS. 14A-D, assume trading

entity S1 enters the credit and name switch parameters shown in FIG. 14A. Similarly, trading
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determ nes the price differential needed before an auto-arbitrage
opportunity will be recognized by the trader termnal (or the conputer 101
as discussed below with reference to FIG 10). For exanple, if "0" is
entered, the trader termnal will identify an arbitrage opportunity
whenever the tradi ng entity can buy and sell the mninumquantity for the
same price. WQIM220%" s entered, the trader terminal wl| PEEABIGOTAN

arbi trage opportunity whenever the tradi ng entity can sell for a price .10
or nore hi gher than the price at which the trading entity can buy. The

Z‘pBigli‘?L“niiy PSS S e ARS8 Q&PM%’W; §‘aé§§eﬁ?sv9f _a?t?‘fs&%@‘%ﬁérrms
execute an laﬁﬁﬁt'%gde”“t BBt e b ding e e, SFsH e O RIR sfipieo 1
froma renote term nal ggygrr;dg‘rgtgntrasqle opportum ty is identified, or

i nstead -

PCT/ | 896/01479 enerate an alert nessage which is displayed to the trading
entity (see FI GFIG)I5uhd match isjtentatively possible between trading entity S1 and trading entity

S2 for an amount of $5M.

In this example, trading entity S2 has no credit remaining with trading entity S1.
Therefore trading entity S1 cannot trade directly with trading entity S2. However, trading
entity S2 has extended sufficient credit to trading entity $3. Also, trading eatity S3 has agreed
to name switch for trading entity S1, and trading entity SZ_’:_ has extended sufficient credit to
trading entity S1 and trading entity S2 to cover the transacuon Finally, trading entity S1 has
extended sufficient credit to trading entity S3 to cover the ttansacuon Since there is sufficient
bilateral credit between S1 and S3 and between S3 and S2, the name switch may take place
(pmvﬂhgmatmcmkﬁmumspmdmdomapamnmsmfaﬁsﬁedasdmﬁbedabovem
reference to FIG. 12).

FIG. 16: A match is possible between trading entity S1 and trading entity S2 for an
amount of $10M. |

Trading entity S1 cannot trade directly with trading entity S2 because trading entity 52
has not extended sufficient credit to trading entity S1. However, in this situation, trading
entity S1 cannot name switch with trading entity S3 because trading entity S3 has not extended
sufficient credit to Mng entity S2 to cover the transaction.

FIG. 17: A match is possible between trading entity S1 and trading entity S4 for an

amount of $10M.

Trading entity S1 cannot trade directly with trading entity S4 because trading entity S4

-24-



trading entity is provided with discretion as to whether or not to proceed
with the arbitrage transaction. Wth reference to FIG 10, the operation of
a second enbodi ment of the electronic trading systemaccording to the
present invention includes the follow ng steps: 1001: The trading entities
enter credit %P%g pp- arbitrage paraneters (as described abow-rikédbiare
reference to .ﬁ% Into their trader termnals. The trader termnals then
transmt this paranmeter -information to conputer 101. 1002: The conputer 101
stores the credit and arbitrage paraneter information. 1003: The trading
entities entlss not etemied sofficientcredit o trinking pigtity 81 WAlsd) teadingugnitioaSt darinot aamie
stored by conputer 101. 1004: The conputer then distributes the offers and
bids to the M&ﬁ@ﬁmtm@mﬁ@smwdﬁh@f&a?ssmdbéﬂ*mmaﬂ shiffiqientt\ceallit with
this enbodinment, there is no pro-filtering function which determ nes which
bi ds and offmg&iﬁtpsa,_di splayed to a trading entity based on credit
availability. However, this feature may be added w t hout changing the

The. present i nverficirs: yhgutettls solbiE ik adind bty 89 ahd Bl B St el
paramet er i nfQrnati I f conmputer 101 detects an arbitrage opportunity,
conput er 101@%@%?%1 ly initiates the | ocking

Trading entity S1 cannot trade directly with trading entity S4 as discussed above with
reference to FIG. 17. Further, trading entity S1 cannot name switch with trading entity S2
because trading entity S2 has not extended sufficient credit to trading entity S1 to cover the
trade.

While the electronic trading system according to the present invention is capable of
performing the name switch function based on a determination of bilateral credit availability,
the system may also perform the name switch function based on unilateral credit availability
as is appropriate for certain types of transactions.

The automatic name switch feature of the electmixic.n'ading system according to the
present invention is also independent of any credit pre-filtering display function of the
computer 101 or trader terminals (e.g., S1-S4).

The automatic name switch feature of the present invention may be based on pre-
existing commercial relationships between trading parties rather than on a direct profit basls
as the result of a price spread like the auto-arbitrage feature, or on a combination of the two
incentives. One example of such a commercial relationship is an arrangement by which the
more credit-worthy party charges the less credit-worthy party a fixed amount for each name
switch transaction. The less credit-worthy party may agree to pay this to increase its available

options in the market. Therefore, the name switch feature of the electronic trading system
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procedure whereby all trades necessary to conplete the arbitrage
transaction are |l ocked to avoid any risk to the trading entity taking
advant age of the arbitrage opportunity. 1006: If the conputer 101 is able
to lock all necessary trades, it executes the trades, thereby conpleting
the arbitration transaction. 1007: The conputer 101 then naotifies the
tradi ng ent WQ97230%20 the results of the -16- WD 97/ 2207FCTBI6N147D
PCT/ 1 B96/ 01479 arbitration transaction. 1008: In the event that the
conmputer 101 cannot |ock all trades necessary to conplete the arbitrage
transactio Pcﬁﬁ‘% L*;ngsren EysBf t ¢ I on
to the trag‘lwr?g e ﬁ)ﬁe I n tﬁng&ggggs%ﬁ& pro%/imgfqog @fét I's not neceisslg% | f
the trading entity. 0Si. Lk e Nty of
t he presen?‘w?c%e%hv%ﬁ&%&%@@?%ﬁ%%m& gwk%&%ﬁ%@& - an

alert message t Q.G hiAhS GFlhddhehacS B hE T RS g 521 9

arbitrage and name switch features is a trade ticket output feed located at the trader terminals
S$1-54 and/or the computer 101. One possible trade ticket output feed is described in U.S.
Patent No. 5,003,473.

In summary, the auto-arbitrage and name switch features of the electronic trading
system according to the present invention employ similar network principles but address
different market concerns. The auto-arbitrage feature enables trading entities to avail
themselves of low-risk trading opportumues Thc automanc name swntch feature enables

- trading entities to benefit from commetcxal relauonshlps thh other better-known or better-
ranked (credit-wise) trading entities. Both features benefit the system by increasing Liquidity
without the addition of new bids and offers by performing trades that otherwise would not be
possible in the known systems due to credit iimitations. |

While the present invention has been particularly described with reference to the
preferred embodiments, it should be readily apparent to those of ordinary skill in the art that
changes and modifications in form and details may.be made without departing from the spirit
and scope of the mvenuon It is intended that the appended claims include such changes and
modifications.
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to pursue the arbitrage option. However, if the trader termnal itself
generates the alert nessage, the trader termnal is provided with |ogic
whereby which it nay determine which trades are actually available to the
trading entity based on the tradi ng ent F—sre=a{it 0- arbitrage
paraneters (asygloHRppsed above with re Thgc?},@ﬁ;ogp,gi c
tradi ng system according to the present==ifue gble o
automatically identifying arbitrage opportunities that—thnvolve a chain of
multiple trades and nultiple internediaries, for exanple, a process by
which S4 sells to S2, S2 sells to S3, aflARMSsel|s t0 Sthis bietlHli Bees R ence

of trades, both S2 and S3 may profit, or one or both part|i to

facilitate tQGlaimedidrs to gain access to nmarket flow i nformﬂum,imn

ot her non- financial purposes. In the electronic trading ng

to the present inkentiAmele¢tionicstrading systeni eomiprisiiig: Syst em be able to perform

mul tiple trades sinultaneously to avoid creating any risk to the trading

entity conducting the ' | a1l LRl [ : st
y g @?ﬁkﬂﬁﬁgﬁuﬁ&&'t@ﬁ% 9or rbbévifly ctdalt ?ﬁr%xﬁe’i‘éﬁ&?i naglpﬁiaﬁe

be treated as contingent transactions, erein one transacti on can

I I w1 il S i.ch
Bt oros al | oPFaret il indirdlih afh ANA's bkl ol o fHRL e G o Picn 8
one transact  gfAgasy Nla ke LS SRIMRSR QUSRS rtaBse RLAES e Sadingl

entity;

a computer connected to said plurality of trader terminals via a communications
network, said computer receiving and storing said credit parameter data and said trading data
from said plurality of trader terminals; o

detecting means for auhomumllydetecung an avallable arbitrage transaction including
a plurality of trades based on said credit parameter data, said arbitrage parameter data, and
said trading data; and

executing means for automatim'lljy executing sa:d ivailable arbitrage transaction by
executing all of said plurality of trades.

2.  An clectronic trading system according to claim 1, further comprising
notification means by which the trading entity is notified that an arbitrage transaction has been
performed and the results of said performed arbitrage transaction.

3. An electronic trading system according to claim 1, further comprising alert
means for alerting the trading entity of a detected arbitrage opportunity detected by said
detecting means and providing the trading entity with the option to pursue or not pursue said
dmwd arbitrage opportunity.

4, An electronic trading system according to claim 1, wherein said executing

. _27_ -
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WD 97/ 22072 PCT/ 1 B96/ 01479 a
result, it is difficult to incorporate the auto-arbitrage feature according
to the present invention into a distributed tradi ng system which does not
have a repository of trade information as does the systemshown in FIG 1
because the coordi nation of locking of nultiple transactions in a

di stributed NR¥EWPRone without a conputer) is significant! FABF %Yl ex.
Wth reference to FIGS. 11A and 11B, the arbitrage opportunity
identification process will now be described in greater detail. This

process, WifehhsRdiudes 1GMng Mikahé wda%f@ides?ﬁwasa@qm feteld detBited 4r8
termnals Sl- Séf i‘?]cl udesgt he fg*l O\lM ng steps: 1101: Bglgeed on storedﬁ%r&eedit

gifggft:ezieint ms%ﬁgiqgest |9 prléig;'%\%a.l FA e]Eo a ?é;l%?shléé@ntl'dy. ‘%E:
SE S35 en PR R Pl o o PR i
2L R S 66 BB P e S P, W i
L1100 o0 03 VL R oo el b 5 St T, Lo BT S

all trades are locked.

5.  An electronic trading system according to claim I, wherein said credit
parameter data includes a credit limit for each potential trading counterparty.

6. An elcctronic trading system according to claim 1, wherein said arbitrage
parameter data includes a minimum spread parameter and/or a q\inimum size parameter and/or
a maximum size parameter. 2'

kh

7. An electronic ﬁading- system accordihg to claim 1, wherein said arbitrage

Cheds

parameter data includes a minimum spread parameter, an average spread parameter, a
minimum size parameter, and a maximum size parameter.

8. An clectronic trading system according to claim 1, wherein said available
arbitrage transaction is one in which a first trading entity enables a trade requested by a second
trading entity and a third trading entity, said first trading entity having sufficient credit with
said second and third trading entities to complete said trade, said second and third trading
entities being unable to trade directly with one another.

9. An electronic trading system, comprising:

a plurality of trader terminals for receiving credit parameter data, name switch
parameter data, and trading data from a trading entity and displaying trade information to the
trading entity, said trading data including bid and/or offer information input by the trading

entity;
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entity (see FIG 8), the conputer 101 or trader term nal conpares the

m ni mum spread value with the spread between the identified offer and bid
prices. 1104: If the spread between the best offer and bid prices is
greater than or equal to the mninmum spread value entered by the trading
entity, the c 101 or trader term nal then conpares thgcyiHsbbidyn
anount" val ue entereé by the trading entity with the total anount of al
identified arbitrage transactions. If only the best bid and offer have been
identified, the total ampbunt is the | esser of the avail able anbunts of the
best bid and of fer. Farcompuatemdopneciefl to said plilifyof trader 3ermiihdls via amommunicatibfise r
is only for 2 mllion, the conputer 101 or trader termnal wll conpare the
m Nni mum anouktwork, seidwotrputdr eeceivingandtskeringnsaidndredih pirameter data psaithame swlitch
sold). If the best bid and offer and the next-best bid and offer have been

i dentified (@imneteﬁ@tﬁ%@gﬁa&adm g data from said plurality of trader terminals;
PCT/ | B96/ 014 descri bed bel ow in st ep 1107 the total anpunt is

101 wi 11 det or m ricbl Yeal o BN Ul Ul o BRable AR A rpdBGRL ¢!
dent £ yi 0 4Gl BEkSlek Stk U A SRl ol Yo, AP s HRERS LA e

avai l abl e

executing means for automatically executing said available name switch transaction.

10. An electronic trading system according to claim 9, further comprising
notification means by which the trading entity is notified that a name switch transaction has
been performed and the results of said performed name switch transaction.

11. An electronic trading system according to claim 9, wherein said credit
= " parameter data includes a credit linit for' éach potenual tradmg counterpatty

12.  An electronic trading system according to claim 9, wherein said name switch
parameter data includes a minimum spread parameter and/or 2 minimum size parameter and/or
a maximum size parameter. - -

13.  An electronic trading system according to claim 9, wherein said name switch
parameter data includes a minimum spread parameter, an average spread parameter, a
nﬁnnmmnshepammuma;amdanmuﬁnnnlﬁzepmanwur;:

14.  An electronic trading system according to claim 9, wherein said available name
switch transaction is one in which a first trading entity enables a trade requested by a second
trading entity and a third trading entity by allowing said second trading entity to trade with said
third trading entity using said first trading entity's credit line, said first trading entity having
sufficient credit with said second and third trading entities to complete said trade, said second

and third trading entities being unabie to trade directly with one another.

-29.
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to the trading entity. 1105: If the total ampunt that can be traded is
greater than or equal ThisShdaEHasrBWil cghrount paraneter, the conputer 101

either (1) initiates th edure descri bed above with reference
to FIGS. 7 and 10 where ctions are |locked to prevent risk to

t he trading ' or ( generates an & (see Fl 9) which is
transm tted\f‘g;ﬁént radi ng entityy 1'1"°OWEET HAGBERN M nal i"d’gﬂf’?ﬁ)ﬂ‘%’é’ t he
arbitrage opportunity, the traderLLLﬂLnﬁ%"fU’éiﬁmer (1) autonmtically sends
an "execute" command to conputer 101 or (2Z) get s an alert signal which
i s displayed tols.he An aiditrshietthdiny systed® crhprisity:. 1106: If the spread
available is less than the m ni mum spread val ue entered by the trading

entity, no arbitrage PRy Whlekintiniis b Rbeivink it FiRHOE: B2 Bl |

l ess than the mini _rr:cJ_m anount val ue entered by the trading entity, the _
oo vyt iy ol b Bl Sl 0,
arount par SEE AT S8 Rag Rl inGlsabg Bid 48 s WhobPuRR dndis byl e eRRE e

present invention is illustrated in FIG 11B. The operation illustrated in
FIG 11B i 8¥nilar to that described in FIG 11A but includes several

addi tional steps. As shown in FIG 11B, when the m ni num anount
a computer connected to said plurality of trader terminals via a communications

network, said computer receiving and storing said credit parameter data and said trading data
~ from said plurality of trader terminals;
a detector for automatically detecting an available arbitrage transaction including
a plurality of trades based on said credit parameter data, sa;:l arbitrage parameter data, and
" said trading data; and T s
an executing circuit for automatically executing said available arbitrage
transaction by executing all of said plurality of trades.

16. An eiectronic trading system according to t;laim 15, further comprising a
notification circuit by which the trading entity is notified that an arbitrage transaction has been
performed and the results of said performed arbitrage transaction.

17. Anelec&mﬁcuadhmg#yxtemmrdhgmﬁhim 15, further comprising an alert
éircuit for alerting the trading entity of a detected arbitrage opportunity detected by said
detector and providing the trading entity with the option to pursue or not pursue said detected
arbitrage opportunity.

18.  An electronic trading system according to claim 15, wherein said executing
circuit includes locking circuit by which ail trades necessary to complete a detected atbitrage

opportunity are Jocked prior to execution of any of said all trades to insure that said all trades

-30 -
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requi renment of step 1104 is satisfied, the conputer 101 then conpares the
total anmount of the arbitrage transaction with the maxi nrum anount paraneter
entered by the trading entity (step 1110). - 19 - WO 97/ 22072

PCT/1B96/ 01479 1111: If the total size is |ess than the maxi num anount, the

corrp'ut er 101 {de9hight €S the next-best transaction avail abl e peEyigegorasadi ng
entity and evaluates this transaction to attenpt to build up the anount of
the transaction to the nmaxi mum anount paraneter. If the trading entity has

not entered a maxi mum anount: paraneter, the conputer 101 automatically
Cont i nues { gemaln availablecauringabe cxacaRamel i detorled Rrbieage ADPARKTIEY: SRR Fiths
are avail abl e based on the other name switch paranmeters and then executes
t he transactekesnting cireaipwill fotperformoany] tradesoofrsaidt arbitrage ORpoTUnifysuniess saidr
than or equal to the nmaxi mum anount paraneter, the conputer 101 either (1)
initiates thHtadeddredpcgedicedur e descri bed above with reference to FIGS. 7
and 10 whereby all transactions up to the maxi nrum anount are
19. An electronic trading system according to claim 15, wherein said credit
parameter data includes a credit limit for each potential trading counterparty.
20. An electronic trading system according to claim 15, wherein said arbitrage
parameter data includes a minimum spread parameter and/or a minimum size parameter and/or
2 maximum size parameter.
21.  An electronic trading system according to claim 15, wherein said arbitrage

parameter data includes a minimum spread paranieter, ‘an average spread parameter, a

%

" minimum size parameter, and a maxiinuii sizé parimetdt. .

22.  An electronic trading system according to c;laim 15, wherein said available
arbitrage transaction is one in which a first trading entity enables a trade requested by a second
F:ading entity and a third ﬁading entity; sald first trading enuty having sufﬁcient credit with
said second and third trading entities to complete said trade, said second and third trading
entities being unable to trade directly with one another.

23.  An electronic trading system, comprising:

a plurality of trader terminals for receiving credit parameter data, name switch
parameter data, and trading data from a trading entity and displaying trade information to the
trading entity, said trading data inciuding bid and/or offer information input by the trading
entity;

a computer connected to said plurality of trader terminals via a communications

network, said computer receiving and storing said 6redit parameter data, said name switch

-31 -
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| ocked to prevent risk to the trading entity or (2) generates an alert
nessage (see FIG 9) which is transmtted to the trading entity. 1113: If
an "average spread OK" option is selected by the trading entity (see FIG
8), the conputer 101 may continue to identify bids and offers which can be

traded but v pread | ess than the m ni nrum spread set h radi ng
entity provi eggn?lﬁZt the wei ghted average of the identifieggyfﬁgog‘ﬁﬁ of fers
having a m ninum or greater spread and the identified bids and offers

havi ng a bel ow m ni mum spread renmains equal to or greater than the m ni num
spread setpammetéralata, aod said trading yata@rome sdid plumlity of aader terathsadsst i on has been
conpl eted, ackow edgnent signals may be generated by the conputer 101 and

sent to the apprdectartfor hutomaticallg ideieoidgsan dvailatde Afhe swith Ginshdtidadased on
acknow edgnent signals nmay be acconplished, for exanple, using the

acknow edgaRidrediepeimétendats,ysaidonintoswitch lefer dat2; antPdafi fradiin® HatdSdndoN
Serial No. 08/364,009, filed Decenber 27, 1994, and incorporated herein by

reference. Wt hy,lglR6iff\GRult Porfahidmatically eRG&nBiREG A dvallatlf nARO R GRARoREN

of the electronic -20 -
24.  An electronic trading system according to claim 23, further comprising a

notification circuit by which the trading entity is notified that a name switch transaction has
been performed and the results of said performed name switch transaction.
25. An electronic trading system according to claim 23, wherein said credit
parameter data includes a credit limit for each potential trading counterparty.
o 26.  An electronic trading system according to clmr;) 23, wherein said name switch
" parameter data includes a muumum spmd p:fmmeter andlora?iummum slze pﬁrametef Mbr
a maximum size parameter. |
27.  An clectronic trading system according to claim 23, wherein said available name
switch transaction is one in which a first tra&ing entity enabi&; a trade requested by a second
trading entity and a third trading entity by allowing said second trading entity to trade with said
third trading entity using said first trading entity's credit line, said first trading entity having
sufficient credit with said second and third trading entities to complete said trade, said second

and third trading eﬁﬁﬁw being unable to trade directly with one another.
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WO 97/ 22072 PCT/ 1 B96/ 01479
trading system having a nane switch feature according to the present

i nvention includes the follow ng steps: '1201: The trading entities enter
credit and nane switch paraneters into their trader“termnals (e.g, any of
S1-S4), e.g., WU creen such as that shown in FIG 13. The_trader
term'Z]aI S '?he?]“y 9?'&?1"37?11'[ the paraneters to the conputer 101. ﬁ%?%’%rf?
paranmeters are stored in conputer 101 and optionally stored in trader
termnals, e.g., S1-S4. 1203: Bids and ?ﬁers entered by trading entities
on the systemare stored in conputer 1(1 2¥1204: The conputer 101 identifies
a potential transaction. 1205: The conputer checks the anmpbunt of avail able
credit between the parties to the transaction. 1206: If there is
insufficient credit avail abl e between { arties, the conputer 101
searches for nanme switch posstrbNities L d on name swtch paraneters
entered by the traders i For exanpl e, the conputer may
search for those pariA )

FIG.1

TN st | 2 | s3 | s
st | — | o %5 | 2
2 | o | — | 17| 10
3 | 10 7 | — 5
S4 5 4 7 | —

(DOLLARS IN INCREMENTS OF 1M)

FIG.2

SUBSTITUTE SHEET (RULE 26)



in the "name switch" colum of the entry screen shown in FIG 13. 1207: If
only one nane switch option is identified by the conputer 101, the conputer
t hen checks other nanme switch paraneters entered by the trader, for :
exanpl e, m ninmum spread, m nimum size, maxi mum size and remaining credit
paranmeters aswglogygaza n FIG 13. These criteria nust be sati Sidragedidirebot h
parties to the transaction. For exanple, with reference to the nanme switch
paranmeters shown in FIG 13, to determ ne whether there is a sufficient

m ni mum spread for a party to facilitate %/?sansact ion between parties S2
and S4, the conputer may either select th arger of the two m ni num spread
values (i.e., ".02", the value -21 - WO 97/ 22072

PCT/ 1 B96/ 01479 entered for trader S4) or conbine the two spreads (i.e.,
".03") and use the conbi ned{val ue detd¢rm Q@E@ﬁ herl a name sw tch can
occur. An exanple of the nare sw opt ifon natlion will now be

provided. It is assuned that ransacti dn, | s desired jbet ween tradi ng
entities S2 and S4. However, FS\ér 3@ 4.00 (32 5@ 1.00

(S5) 70 090 [ (S,) 20 1.10

BESF={ 1.00 | BEST=- 1.00
MARKET BOOK

FIG.5

BDS | OFFERS
(S,) 30 1.00¢
(59 70 090 | (5,) 20 1.10

BEST=| 0.90 | BEST=—] 1.10
S4'S DISPLAY

FIG.4

BIDS OFFERS

(S,) 56 1.00s
(S;) 7@ 0.90 | (s,) 2@ 1.10

BEST={ 0.90 | BESF={ 1.10

Sy'S DISPLAY

FIG.5
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insufficient bilateral credit between S2 and S4 to enabl e execution of the
transaction. Therefore, conputer 101 searches for a trading entity such as
S3 which has entered a "yes" in its nane switch category for both S2 and $4
(see FIG 14C). The conmputer 101 then conpares the bid-offer spread of the
transacti on bgigwegsyrd2 and S4 with the maxi num of the m ni nupgSiaeEmdreset by
S3 for trading entities S2 and S4. As shown in FIG 14C, S3 has entered a
0.01 m nimum spread for S2 and a 0.02 m ni mum spread for S4. Therefore, the
conputer 101 sel ects the maxi num of these spreads, or 0.02. The conputer
101 then determ nes the allowable amobunt of the trade based upon the

m ni mum and nmaxi mum val ues set by S3 for S2 and S4 respectively, such that
t he amount of the trade nust be greater %ﬂuthe two m ni nuns and subj ect
to a cap equal to the lower of the two “Mmuuns. If all criteria are
satisfied, the conputer 101 executes a nane switch enabling the transaction
to be conpleted between S2 and S4 via S3. 1208: If nmultiple nane switch
options are identified by the conputer 101, the conputer evaluates the

ot her nane switch paraneters of each nanme sw tching possibility (e g.

m ni rum spread, m ni num and maxi mum si ze, and credit remaining paraneters
for each trading party) to identify a subset of available nanme switch

candi dat es as descri bed above.in step 1207.

BIDS OFFERS

(S,) 38 1.00 | (S,) 50 1.00
(S5) 7@ 0.90+ (S,) 26 1.10

Sy's DISPLAY

FIG.5A
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1209: The conputer then selects a nanme switching entity fromthis subset
using a selection process. For exanple, the selection process may be
random sequential, equal -22 - WO 97/ 22072

PCT/ 1 B96/ 01479 al |l ocation, or any other appropriate sel ection process.

Usi ng a randogegeleghi on process, the conputer 101 sel ects f;,emmpﬁgthe
I dentified subset at random Using a sequential selection process, e
conput er 101 selects the next avail able name switching party and rotates
sequentially through the possible narreLﬁS/g;tchi ng parties. In an equa

al l ocation selection process, the conp 101 determ nes the vol une

name switching transactions that each nanme switching party has executed and
attenpts to equally allocate the name switching transactions betweenCfe
avai l abl e parties. 1210 - 1212: Once a nane switch party is select edmhe
name swtchd | | |

descri bed dboyve. and the parties are™\utified accordi ngl W\
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1220: If no parties are avail able based on the nane sw tching paraneters,
no transaction is executed. A sanple screen by which trading entities may
enter credit and nane switch paranmeters into the systemis shown in FIG
13. Using this screen, trading entities may enter credit |limts for each
potential couQifgRaghy, Whether the trading entity is wllingetgrod@ido
swwtch with that counterparty, and other name switch paraneters for each
counterparty. The operation of the namaS/éw_tch feature of the system
according to the present ingENMLLOMT Wi TTOW e descripbedyin detail with

reference to FIGS. 14-18. F HMOPME[ER&EKEMQ be
sufficient bilateral credit| avaifQRIALL CCOUNTERPARTIES: he | 4s% credit-worthy

trading entity and the nore cr - and between the
nore credit-worthy trading entity and the§party with whomthe | ess

credit-worthy trading en e trade. For exanprd, with reference
to FIGS. 14A-D, assune té&{wg %?ﬁyé@%l&r@um g&h p@ﬂ@%ame switch
paraneters shown in Fl G Ll SLHilﬁ-LJ-)‘-—%La’“ aTa I JC U

TRADERS ENTER BIDS AND OFFERS INTO SYSTEM || 703

]

COMPUTER 101 COLLECTS BIDS AND
OFFERS INPUT INTO SYSTEM BY TRADERS |\ 704

. | 705

COMPUTER 101 DISTRIBUTES ALL BIDS AND OFFERS
| AND CREDIT MATRIX TO TRADER TERMINALS A~D OR INTERMEDIATE NODE

INDVIDUAL TRADER TERMINAL, COMPUTER OR NODE
FILTERS BIDS AND OFFERS USING CREDIT MATRIX |\_706
AND DISPLAYS AVAILABLE BIDS/OFFERS TO TRADER

]

' BASED ON TRADER'S ARBITRAGE
707 PARAMETERS, IF ARBITRAGE
TRADER ENTERS || OPPORTUNITY EXISTS, TERMINAL
AUTO—-ARBITRAGE PARAMETERS ALERTS TRADER OR |
AUTOMATICALLY SENDS "EXECUTE’
COMMAND TO COMPUTER 101

! {708
COMPUTER 101 INITATES LOCK OF | 549
NECESSARY TRADES N
Locxl Plo LOCK 71/1
ARBITRAGE TRANSACTION 70 NO ARBITRAGE TRANSACTION
COMPLETED N COMPLETED

!

TRADER NOTIFED |_712

FIG.7

SUBSTITUTE SHEET (RULE 26)




WO 97/ 22077 PCT/ 1 B96/ 01479
entities S2, S3 and $S4 respectively enter credit and nane switch paraneters
shown in FIGS. 14B-D. Based on the paraneters entered by trading entities
S1-S4, the follow ng sanple transactions are desired by tradi ng entity Si1:
FI'G 15: A mat @ip drmadsent ativel y possible between trading entif /9'{19%
trading entity S2 for an anount of $5M In this exanple, tradl ng -en y S2
has no credit remaining with trading entity S1. Therefore trading entity Sl
cannot trade directly with trading enti S2. However, trading entity S2
has extended sufficient credit to tradﬁﬂé entity S3. Also, trading entity
S3 has agreed to nane switch for trading entity S1, and trading entity S3
has extended sufficient credit to trading entity Sl and trading entity S2
to cover the transadtion. Fi na||§ Tradln EHII[% ST Tas—gxt ended
sufficient credit tg trad kRgPMElE NERY r ansfction. Since
there is sufficient [bratera Slomt bet ween S3 and
S2, the name switch nNSTRHMENEI 1ceX(prou ding th i mum spread and
ot her paraneters arg—sattsfret—ps—deser-bed—abovp—wth—eference to FIG

12). FIG 16: A mat ¢hMINs e Optwepn tigEdinp ento'ty 51 and trading
entity S2 for an ang
| MIN. SIZE M 10M M
MAX. SIZE | — 11M 20M
AVG. SPREAD OK X

aTo-BEUTE [><]

T =

- "= |GANCEL

FIG.8

AUTO-ARBITRAGE ALERT
ON INSTRUMENT [X]
BUY FROM [A] AT [1.0000
SELL TO AT [1.0200
- SPREAD [.02] VALUE [6M

( Execure ) (O canceL )
FIG.9

SUBSTITUTE SHEET (RULE 26)




Trading entity S1 cannot trade directly with trading entity S2 because
trading entity S2 has not extended sufficient credit to trading entity S1.
However, in this situation, trading entity S1 cannot nane switch with
trading entity S3 because trading entity S3 has not extended sufficient
credit to tradigwwnrestkity S2 to cover the transaction. FIG 1pcriaBogRise® i S
possi bl e between trading entity S1 and trading entity S4 for an anount of
$10M Trading entity S1 cannot trade dlrectly with trading entity $S4
because trading entity $S4 -24 - %/ 2072
PCT/ 1 B96/ 01479 has not extended suffi ci A8 credit to tradi ng entity S1.

Al so, trading entity S1 cannot name switch with trading entity S3 because
trading entity S3 al so ques-mot—frave sufficienmt——Tredrt—wi h trading entity

S4. FIG 18 A match is |JBABERS ENJER.CREDH: RARMETERS ANDL and tradi ng
entity S4 for an amount {of $IAUTO-ARBITRAGE PARAMETERS N _1001
FOR ALL COUNTERPARTIES

t

~ CREDIT PARAMETERS
AND AUTO-ARBITRAGE PARAMETERS K_1002
STORED IN COMPUTER 101

1

TRADERS ENTER BIDS AND OFFERS
WHICH ARE UPLOADED TO COMPUTER 101 [\-1003

COMPUTER 101 DISTRIBUTES BIDS
AND OFFERS TO TRADERS ~-1004

IF COMPUTER 101 DETECTS
ARBITRAGE OPPORTUNITY,

A AUTOMATICALLY INTIATES ~.1005
A LOCK ON THE NECESSARY TRADES

LOCK 1 l NO LOCK

ARBITRAGE TRANSACTION NO ARBITRAGE TRANSACTION
COMPLETED 1006 COMPLETED ~1008

1
TRADER NOTIFIED{S_1007

FIG.10
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Trading entity S1 cannot trade directly wwth trading entity S4 as di scussed
above with reference to FIG 17. Further, trading entity S1 cannot nane
switch with trading entity S2 because trading entity S2 has not extended
sufficient credit to trading entity S1 to cover the trade. Wiile the

el ectronic tragdggystemaccording to the present inventiong f’“%e’P’a"% e of
perform ng the nanme switch function based on a determ nation o I "at’er al

credit availability, the systemmy also performthe name switch function
based on unilateral credit availability @Zli?s appropriate for certain types
of transactions. The automatic nanme swt eature of the electronic

tradi ng system according to th | | | | ndependent of

any credit pre-filtering di spDENTIFYNBESP{LOWEST)CAVAILABLES] 101 or trader
terminals (e.g., S1-S4). Th automa?mw mi\pm feat up 1301t he present
I nvention may be based on prle-_existin 0 rcial relatfonshi ps between
trading parties rather than on a direct prjofit basis as the result of a
price spread like the auto-arbitrage featyre, or on a conbination of the
two incentives. One exanple of such a co rcial relationship is an
arrangenment by which the nore credit-worthy party charges the | ess
credit-worthy party a fixed g afn na SW TG ITgansacti on. The

| di t-worth t HIGHEST)oAVAILABLES ¢ | i | abl
ess credit-worthy party nay BID SALE) PRICOE |1tmzava| abl e

COMPARE MINIMUM SPREAD VALUE wiiH  [N-1103
AVALABLE SPREAD OF IDENTIFIED TRANSACTION [=——

AVAILABLESMINIMUM | AVAILABLE<MINIMUM

NO ARBITRAGE OPPORTUNITY N_1106

!

COMPARE TOTAL AMOUNT OF | yorAL<MINMUM| IDENTIFY NEXT- ||
| BEST TRANSACTION H

IDENTIFIED TRANSACTIONS
WITH MINIMUM AMOUNT PARAMETER | 1104 (BID AND OFFER)
{1107
TOTAL2MINIMUM
AUTO~-EXECUTE ARBITRAGE
TRANSACTION OR GENERATE |N\_1105
ALERT MESSAGE

FIG.11A
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options in the market. Therefore, the name swtch feature of the electronic
tradrng system-25 - WO 97/ 22072

PCT/ 1 B96/ 01479 according to the present invention is based on user el ection
(the user elects to credit lines switch), not system selection as is used

for clearing %ﬁ@fﬂ(}#n which credit risk is nutualized. An op(ftfgﬁgg]%;geature

of the system ng to the present invention including au i'trage
and name switch features is a trade ticket output feed | ocated at the
trader termnals S1-S4 and/or the corrpubzi 101. One possible trade ticket
output feed is described in U S Patent 3 5,003,473. In summary, the

auto-arbitrage and nanme sw Tt t f e Mc tradi ng system
according to the present in lm'“'ﬁﬁ é ant )ZWM Kk ﬂ:d nci pl es but
address different market cohcerns.Q UY) BRICE r age f ¥ enabl es

trading entities to avail t e ' ' opportunities. The

automatic nane switch feature enables trgding entities to benefit from
comercial relationships with other betteg-known or better-

IDENTIFY BEST (HIGHEST) AVAABLE | 410
BID (SALE) PRICE A

|

COMPARE MINIMUM SPREAD VALUE witH  [\1103
AVALABLE SPREAD OF IDENTIFIED TRANSACTION

AVAILABLE<MINIMUM
AVAILABLESMINIMUM
NO ARBITRAGE OPPORTUNITY N\_1106
! |
COMPARE TOTAL AMOUNT OF TOTALSMINI IDENTIFY NEXT-
IDENTIFIED TRANSACTIONS AL my_ BEST TRANSACTION |-
WITH MINIMUM AMOUNT PARAMETER |\_1104 (BID AND OFFER)
 TOTALSMINIMUM o7

COMPARE TOTAL AMOUNT OF | TOTAL<MAXIMUM| IDENTIFY NEXT-
IDENTIFIED TRANSACTIONS =1BEST TRANSACTION |-

WITH MAXIMUM AMOUNT PARAMETER | 1110 (BID AND OFFER)
¢
TOTALOMAXIMUM l 113 1 i
_ : 2
AUTO~EXECUTE ARBITRAGE PVERAGE_SPREAD OPTION |-

TRANSACTIONS UP TO | 1112
MAXIMUM AMOUNT OR |
GENERATE ALERT MESSAGE FlG 1 1 B
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ranked (credit-wise) trading entities. Both features benefit the system by
~increasing liquidity without the addition of new bids and offers by
perform ng trades that otherw se would not be possible in the known systens
due to credit limtations. Wile the present invention has been
particularly gﬁ? riB d with reference to the preferred enmbodipg®iissnidrd
shoul d be rea § ‘ﬁarent to those of ordinary skill in the art that
changes and nodifications in formand details may be nmade without departing
fromthe spirit and scope of the |nvenL It is intended that the
appended cl ai ns include such changes a difications. - 26 - CLAI M5
Clainmed is: 1. An_electronic trading systemcopprising a nlura||ty of
trader terminals f  \ENTERCCREDIY AND NRME SWITCH: Pmmmi\p met er
data, and trading g et t=y=grrret=—cH de
information to the ‘

PARAMETERS STORED BY COMPUTER 101 | 100
(OPTIONAL: ALSD STORED IN TRADER TERMINALS) |

i

BIDS AND OFFERS ENTERED BY TRADERS| 1203
AND STORED IN COMPUTER 101 {™

COMPUTER 101 IDENTIFIES A POTENTIAL TRANSACTION |s_1204
l CREDIT

AVALABLE
COMPUTER 101 CHECKS AVALABLE CREDIT BETWEEN PARTIESK—" -
INSUFFICIENT cnzorr& 120 m
SEARCH FOR NAWE_SWITCH OPTIONS|— ———~— —%N
ONE OPTION y |
OK| CHECK NAME SMTCH|\1207 MULTIPLE Yo1s
PARAMETERS OPTIONS
NOT OK y |
NO TRANSACTION CHECK NAME SWITCH PARAMETERS

e o SugsET| TO IDENTIFY AVAILABLE SUBSET | 1208
Dt NO SUBSET| ™ oF NAME_SWITCH PARTIES

L
120 . ‘susssr FOUND

SELECT NAME SWITCH PARTY
FROM AVALABLE SugseT 1208

1

PERFORM NAME SWITCH |\ 1210

! 121
| EXECUTE TRANSACTIONS [=

!

FIG.12  |NOTFY PARTES |\1212
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trading entity, said trading data including bid and/or offer information

I nput- by the trading entity; a conputer connected to said plurality of
trader termnals via a communi cations network, said conputer receiving and
storing said credit paraneter data and said trading data fromsaid
plurality of t‘&ﬁgfézollzer m nal s; detecting neans for autonati caldmpskaient i ng
an avail abl e arbirrtrage transaction in accordance with said arbitrage
paraneter datéa, said available arbitrage transaction including a plurality
of trades based on said credit pararretﬂr/ ta, said arbitrage paraneter
data, and said trading data; and execut¥ndg neans for automatically
executing said available arbitrage transaction by exescutirg—aH of said

plurality of tradegaNR S3—CREDIF! AND rNAME SWITOH NBARAMETERS accorldding to claim

1, further conpri $rg=mqt Chf t tna entity is
notified that an WBANKa%P{E;ﬁ% %ﬂ mﬂu I he results
of said perfornedjarbitria L SR OFH—E adi ng system

A 4 ot B

according to claim 1% fdrﬁa@“ C al er.t_'l:r;alans_.f..olr akertl ng the
trading entity of |a bt de a rtunity detedted byl said

det ecti ng neans affd pr oW di n h r 4d] nt i M t 4, t e tipbn to pursue
or not pursue sai ¢ §2 SUL? gﬂlﬁ 07 ih 5IF

S4 | 500M [450M | YES | 02 | 2M |100M
OK] [CANCEL|

FIG.15

BANK S1-CREDIT AND NAME SWITCH PARAMETERS

MIN. | MIN. | MAX.
BaNK | GREDIT| CREDIT | MUME. | etAD AMOUNTLAMOUIT]

s2 | 50M | 10M | YES | .01 | 2v | 5M

s3 | 1oM | 10M | YES

s4 |s00M | 10M | YES | 02 | SM | 10M
{OK] | CANCEL |

- FIG.14A

BANK S2-CREDIT AND NAME SWITCH PARAMETERS

MIN. | MIN. | NAX.
BANK | ORI | R | WG | SPRRAD|AMOUNTIAMOUNT

S1 | 1OM | — | NO
S3 | 1OM | 1OM | YES | 01 | S5M | 20M
S4 | 50M | 10M | NO

- [0K] [CANCEL]

FIG.14B
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detected arbitrage opportunity. 4. An el ectronic tradi ng system
according to claiml1, wherein said executing -27 - WO 97/ 22072

PCT/ 1 B96/ 01479 neans i ncludes | ocking neans by which all trades necessary
to conplete a detected arbitrage opportunity are | ocked prior to execution
of any of saiggﬁ%kn&ﬁades to ensure that said all trades renmecmnsssadiabl e
during the ex i'On"of said detected arbitrage transaction, wherein said
executing means will not performany trades of said detected arbitrage
transaction unless said all trades are | ocked. 5. An el ectronic trading
system according to claim 1, wherein said credit paraneter data includes a
credit limt for each potential trading cqunterparty. 6. An el ectronic
tradi ng system according to claiml, whd2£1d said arbitrage paraneter data
i ncludes a m nimum spread paraneter and/or a mni num si ze paraneter and/or
a maxi num si ze paraneter.

BANK S3-CREDIT AND NAME SWITCH_PARAMETERS

MIN. | MIN. | MAX.
BNk | GREDIT CREDIE | A, |AREAD |AMOUNTIAMOUNT

St | 20M | 10M | YES | 01 | 5M | 10M

S2 5M | SM | NO
S4 | 25M | 1OM | YES | 03 | 1OM | —

FI1G.14C

BANK S4—CREDIT AND NAME SWITCH PARAMETERS

CREDIT| NAME | MIN. | MIN. | MAX.
BANK | ORI | R | SWITCH | SPREADIAMOUNTIAMOUNT

St |— | — | N
S2 | 1OM | 10M | YES 01 | SM | 20M
S3 | 20M | — | NO

(oK) [CANGEL]
FIG.14D
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7. An el ectronic trading systemaccording to claim1l1, wherein said
arbitrage paraneter data includes a m ni num spread paraneter, an average
spread parameter, a mninmum size paranmeter, and a maxi num si ze paraneter.
8. An el ectronic trading systemaccording to claim1l1, wherein said
avail abl e arbj trgﬁlgfmiransacti on is one in which a first tradecuiBeeeIstdy
enabl es a trai® gquésted by a second trading entity and a third trading
entity, said first trading entity having sufficient credit with said second
and third trading entities to conplete said trade, said second and third
trading entities being unable to trade directly with one another. 9. An
el ectronic trading system conpri si ng:1s-%1sl urality of trader termnals for
receiving credit paraneter data, nane i'tch paraneter data, and trading
data froma trading entity and displaying trade information to the trading
entity, said trading data including bid and/or offer information input by
the trading entity; - 28 -

M
§1 —H—=— 52
5M\ _ /ﬁm .
S3 -
FIG.15 A

$ 10M
§1 —)=— 4
FIG.17 o A
52

FIG.18
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a conputer connected t® said pl uralu%y .of .t-rader term ils viara-

‘communi cations network, said conmputetr receiving and stori.ng said credit

paranmeter data, said name switch paraneter data, and said trading data from

said plurality of trader termnals; det&3ting neans for automatically

detecting an av&éabl e nane switch transaction based on said credit

par amet er id name switch paraneter data, and said trading data: and

dxecut i ng rreans for automatically executing said avail able name switch

transaction. 10. An el ectronic trading systemaccording to claim9,

further conpei si mgmethod forcaliéctonicrraditg Wihg/dhéotiputéreandraasiuniityest tefnyinals,

notified that a name switch transaction has been performed and the results

of said per charaetarizadhy: swi t ch transacti on. An el ectronic trading

system according _to

dit | ud
credit limt for’ cgmn%g?glip?%n% eranmad{)@,gcre Ir “ef) agﬂe%led'tr cﬁ?\g g?tggrtolﬁbﬁlsca
tradi ng systemdapCatity &l displaying fadd mmraewtosmb ‘&aﬂﬁ\g‘%nﬁw Usidp daed amet er

data includes a mni mum spread paraneter and/or a m ni num si Zze paranet er
and/ or a naxérmimlsisaid trdimgndatzencluding bid dwl/er afiterinformatiomipuigbyshs trading
according to ¢claim9, wherein said nanme switch paraneter data includes a
ni ni mum spr &8%Ypar anet er, an average spread parameter, a

transmitting the credit parameter data and said trading data from said plurality

of terminals to said computer;
| storing said credit parameter data and said trading data at said computer;
detecting an available arbitrage transaction including a plurality of trades based
on said credit parameter data, said arbitrage parameter data and said trading data; and
executing said available arbitrage transaction by executing all of said plurality of

trades.

29.  The method according to claim 28, further characterized by:
notifying the trading entity that an arbitrage transaction has been performed and

the results of said performed arbitrage transaction.

30. The method according to claim 28, further characterized by:

altering the trading entity of a detected arbitrage opportunity and providing the
trading entity with the option to pursue or not pursue said detected arbitrage
opportunity. '

31.  The method according to claim 28, wherein said credit parameter data includes a

credit limit for each potential trading counterparty.

32.  The method according to claim 28, characterized in that said arbitrage parameter
data includes a minimum spread parameter and/or a minimum size parameter and/or a

maximum size parameter.

M) O A R

AMENDED SHEET



“ni ni'mum si ze par arreter arfd a s b L. e par aneter. : An el ectronic
trading system accordlg to cl Hi vy <9, avai™bl e name switch
transaction is one in vvhlcha' : enabl es' a trade
requested by a second tradi ng Erssty—a L trading entity by allow ng
said second trading entity to trade W|th3§a|d t |rd ‘trading entity using
said first trading entity's credit line, said first -trading entity having
sufficient @3edi tThd héth6dactordingtocclsimby, bhardcterizadi in ghat vdid tartdtagecpacangbet e
gaid trade, said second and third trading entities being unable to trade
directly wi tdgtaoine Uéﬁﬂ)% méimunpspread pargREgRrATENFERAZCSNEAY parimeter gy MARIERIG onj c
t radi ng system co S uralit rader termnals for receiving
credit par arfgt R ?tgr a"ra&gao?‘?’flg“b‘g' %ﬁer %@P%tf} data, and trading data froma
trading entity and displaying trade information to the trading entity, said

trading data including bid and/or offer information input by the trading
entity; 34.  The method according to claim 28, characterized in that said available arbitrage

-

transaction is one in which a first trading entity enables a trade requested by a second
trading entity and a third trading entity, said first trading entity having sufficient credit
with the second and third trading entities to complete said trade, said second and third

trading entities being unable to trade directly with one another.

This Sheet Has Been RTi
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.a conputer connected to said pruraliffTéf'tradér t erpyi-al ] AL

“communi cati ons :netwbrk, said conputer-receiving and mE&ENTMET
- paraneter data and said trading data fromsaid plurality of trader

‘termnals; a detector for automatically detecting an avail able arbitrage

transaction in accordance with said arbitrage paraneter data, said
avai l abl e arbitrage transaction including a plurality of trades based on
said credit paraneter data, said arbitrage paraneter data..angd said trading
data; and an executing circuit for automati ﬁg@[@ﬂﬁﬁﬂid avai l abl e
arbitrage transaction by executing all of saj g&&ggg:ty of=t nades. 16.

An el ectronic trading systemaccording to clpim 15, further {cqnprising a
notification circuit by wich the trading ent|ty iGs4 JUN PPR4d lt Hat an
arbitrage transaction has been perfornmed andjtpe resultfs..of.isai d perforned
arbitrage transaction. 17. An el ectronic trading systemaccording to
claim15, further conprising an alert ci-rcui ' t radi ng
entity of a detected arbitrage opportunity detected by said detector and
providing the trading entity with the option to pursue or not pursue said
detected arbitrage opportunity. 18. An el ectronic tradi ng system
according to claim15, wherein said executing

ELECTRONIC TRADING SYSTEM FEATURING ARBITRAGE AND THIRD-PARTY

CREDIT OPPORTUNITIES

A portion of the disclosure of this patent document contains material which is subject
- t0 copyright protection. The copyright owner has no objection to the facsimile reproduction
by any one of the patent disclosure, as it appears in the Patent and Trademark Office patent
files or records, but otherwise reserves all copyright rights whatsoever.
FIELD OF THE INVENTION '

The present invention relates to an electronic trading system which automatically
identifies arbitrage opportunities created by credit-related discrepanciss within a market and
optionally automatically executes the appropriate trades, thereby enabling a trading entity to
extract lowrisk trading profit from the market, |

The present invention further relates to an electronic trading system which
automatically and instantaneously enables less credit-worthy trading entities in a market to
trade using the credit lines of more credit-worthy trading entities in the market, thereby
creating additional market liquidity.



.,,E'

circuit includes locking circuit by which aII trades necessary to conplete

a detected arbitrage opportunity are | ocked" prior t

'said all.trades to insure that said all trades REP T / TSSHEET
-PCT/ 1 B96/ 01479 remai n avail abl e during the exeCLRHMCrE‘i\ It ed
arbitrage opportunity, wherein said executing cjrgurt wll not lpgrform any
trades of said detected arbitrage opportunity upl eSS 2 ruﬁ‘p;k;d; tir ades are

| ocked. 19. An el ectronic tradi ng system accofdi. ng to claim15,{ wherein
said credit paraneter data includes a credit |i i t—fer—eactrporengi al

tradi ng counterparty. 20. An el ectronic tradi fig system according to claim

15, wherei dbs&ﬁptﬂveaﬁlbitétf which RRdistratel vd disdribel pism%nﬁoﬂi_rﬁbdw&f thligvehtion,
par aneter and/or a mnimum size paraneter and/or a maxi mum si ze paraneter.

Anemq?mcg_@ p?-@ ' to claim15, wherein said
arbrtrage paraneter data I ncludes a mnr nmum spread par anet er,

an aver age
spread paranet “f1c21 provides a diagram of an electronic trading system according to the present

invention, including a computer and four trader terminals.

FIG. 2 provides a diagram of a credit matrix including credit parameters eatered by
each trading entity in the system according to the present invention. '

FIG. 3 provides a diagram of a market *book™ including all bids and of_fers a;railable
in the market at a specific time.

FIG. 4 provides 2 diagram of ﬁading entity S1°s display screen which displays only
those bids and offers which are available to trading entity S1 based on bilateral credit

FIG. 5 provides a diagram of trading entity §2's display screen which displays only
those bids and offers which are available to trading entity S2 based on bilateral credit

FIG 5A provides a diagram of trading entity S3’s display screen, which displays only those bids

and offers which are available to trading entity S3 based on bilateral credit availability.

FIG 6A provides a diagram of trading entity S4’s display screen, which displays only those bids

and offers which are available to trading entity S4 based on bilateral credit availability.

FIG. 6B provides a diagram of a display screen on which multiple trading instruments
are displayed. | ‘ |

FIG.?pmvidesaf\mnﬁonalblockdiagwn of the operation of one embodiment of the
electronic trading system according to the present invention including an auto-arbitrage feature.

FIG. 8 provides a diagram of a trading eatity auto-arbitrage parameter entry screen

used in the system according to the present invention.



m ni mum si ze paraneter, and a maxi num si ze par arreter 22. An el ectroni o
trading system according to claim 15, wher.ei: n: sy oy

transaction is one in which a first trading ‘ent vigloiietelits R
requested by a second trading entity and a thir "r"é'a'l'“n“g'en
trading entity having sufficient credit wth sa

entities to conplete said trade, said second angl

thyrd trading

hﬁ?g m%gg ntities
being unable to trade directly with one another| 23——
trading system conprising: a plurality of trader terminals for rleceiving
credit paraneter, data, nane switch paraneter data, and (radrng data froma
tradi ng enPWt%mﬂ?%ﬁh? PWg bid My herﬂlmlmﬂlm sgmqqemnm iofl ghedisplay screan d
trading data including bid and/or offer information input by the trading
entity;, a oomptidisplayedatall.ed to said plurality of trader terminals via a
comuni cati ons network, said conmputer receiving and storing said credit

-paraneter data, m%m&w&&iméﬂm 4, mwhxchthedxsplay:spre—ﬁhetedforbﬂatazl

credit availability, S1's display does not show S2's offer because S1 and S2 have not extended

one another sufficient credit to trade according to the credit matrix of FIG. 2. S1's display
would remain the same even if S1 was willing to extend credit to S2 but S2 was not willing
10 extend credit 10 S1. In the credit matrix of FIG. 2, however, neither S1 nor S2 has chosen
to extend credit to the other. Thus, the best bid and/or offer available to the trading entities
based on the stored credit matrix are respectively displayed to the trading entities.

With refevence to FIG. S, S2's display includes $3's bid and $4's offer because there
is sufficient credit between 82 and S3 and between S2 and S4 according to the credit matrix
shown in FIG. 2. S2's display may also display S2's own offer. In alternate embodiments,
§2's offer may bed:splayedmaseparmwmdow of the dxsplay screen ornotdxsplayed at all.
S2's display does not show S1's bid because there is not sufficient credit between S1 and S2
to permit a transaction between S1 and S2 according to the credit matrix of FIG. 2. Again,
the best available bid and/or offer are displayed.

With reference to FIGs. SA and 6A, the display screens of trading entities S3 and S4 show all
bids and offers available in, the market because S3 and S4 have sufficient credit with all
counterparties. These display screens may also be seen by S1 and S2 if no pre-filtering feature
is available in the system, or i S1 and S2 may select an unfilered display mode. As discussed
above with refetmee‘ to FIGS. 4 and 5, S3 and S4 may see their own offers/bids, these
offers/bids may be displayed in a separate window of the display screen, or these offers/bids

may not be displayed at all. Again, the best bid and/or offer are displayed.

-11 -
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PCT/ | B96/ 01479 paraneter data, and said tradl ng da?gm'élﬁgéﬂﬁwrtmp]p 2— of
trader termnals; a detector for automatically dejpgs

SR Bd=t=a)d e
.$Witch transacti on based on said credit paraneter MEEL HTH%H@? tch
paraneter data, and said trading data; and an exefu |ng CI rcu‘l"“" orf .
automatically executing said avail able nane switc . An
el ectronic trading systemaccording to claim 23, h sijng a

~switch transacti on has been perfornmed and the resg
name switch t reftsaisplayscreds shownin FiGs dérandi6é illpsiterthat S ondy
claim 23, wherein said credit paraneter data includes a credlt limt for

each pot ent better treditiposjtiom that 81 pa82,yhave @ccess ronrasactionsmoc availablen Slyaides2 due
according to claim 23, wherein said name swtch pararreter data includes a

m ni mum spr MW%W&& F o XaipIE, S37 SWPMayB J}'i!rlgéxpfmﬁa 24 ggﬁhe

si ze paraneter. An el ectronic trading syst em accor | ai m
wher ei n. sai b 2 LN vvh| fol
t radi ng entlg y enAr@lJEﬁtﬂél ra e&r@c%}eso?qda% %&%Pﬁﬁeﬂﬁ: @H%‘Hb)ll é’nﬁl 5nd
third tradi al | owi_.n ai ndtradln entity to trade with
" said third g&aﬁﬂ‘ﬁ@*&n’?‘ﬁ %Md W‘?’g QUERAHEr oh(frading eptiies with syfdicient
said first trading entit hawng
credit from S1 and S2). Therefore, a transaction opportunity for S3 or S4 is created due to

credit discrepancies in the market. |

In the transaction described above, wherein, for example, S3 buys from S2 and sells
to S1, there is no profit to be made by S3 because the offer and bid prices are the same, While
there is no financial incentive for S3 to facilitate the trade between S1 and S2, $3's decision
to do so provides S3 with information as to the flow of trading instruments within the market.
S3 knowsthatSZhassoId3miﬂionand‘that81hasbought3 million. Therefore, in some
situations, e.g., when a trading entity needs information as to who is buying and selling 2
certzin instrument, there may be a non-financial incentive for S3 to perform the two trades at
the same price. However, in the more common situation, there is a clear financial incentive
mssmpafounmemuadsifsagnbuy'fmmSzata:elaﬁvdylowpﬁeeandseutos1
at a relatively high price, thereby making an immediate profit.

‘The operation of the electronic trading system according to the present invention will
 now be described in detail with reference to FIGS. 7-10.

As illustrated in the functional block diagram of FIG. 7, a fixst e:nﬁodiment §f the
electronic trading system according to the present invention performs the following steps:

701: 'l'hetradmg entities on the system, e.g., trading entities on trader terminals S1-S4

shown in FIG. 1, each enter credit parameters for transactions with the other trading entities

-12-



sufficient credit with said second and third“trading entities to conplete
said trade, said second and third tradi-ng.. entltlemgw%e to trade
directly with one ‘another. 33 CLAIMS: 28 ENTSHEET
"trading using a conputer and a plurality of termnals, characterized by:

receiving credit parameter data, arbitrage pararreter data g data
froma trading entity and displaying trade infornmat{gs E@"ﬁt
entity using said termnals, said trading data |nc| &T@WT@ s df f er

i nformation input by the tradi ng entity; transmttl'_ t he credit pdrgneter
data and said trading data fromsaid plurality of t; i Ot SN TR

conputer; storing said credit paranet eCLAIMVS and sai djtradin t] said
conput er; detecting an avail abl e arbitrage transactjon i ncluding a

pl uralltyws based

1. An electronic trading‘system comprising:

a plurality of trader terminals for receiving credit parameter data, arbitrage
parameter data, and trading data from a trading entity and digphying trade information to the
tmding entity, said trading data including bid and/or offer information input by the trading
entity; | "

a computer connected to said plmlity of trader terminals via a communications
nerwork, said computer receiving and stoting said credit parameter data and said trading data
from said plurality of trader terminals; |

detecting means for automatically detecting an available arbitrage transaction
in accordance with said arbitrage parameter data, said available arbitrage transaction .
including a plurality of trades based on said credit parameter data, said arbitrage
parameter data, and said trading date; and

executing means for automatically executing said available arbitrage transaction by
executing all of said plurality of trades: |

2. - An electronic trading system according to claim 1, further comprising
notification means by which the trading entity is notified that an arbitrage transaction has been
performed and the results of said performed arbitrage transaction.

3.  An electronic trading system according to claim 1, further comprising alert
means for alerting the trading entity of a detected arbitrage opportunity detected by said
detecting means and providing the trading entity with the option to pursue or not pursue said
detected arbitrage opportunity. | |

4. An electronic trading system according to claim 1, wherein said executing

[
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on said credit paraneter data, said arbltrage paraneter data and said

trading data; and executing said avail abl-e.:ar bit rag mugyﬁﬁt T

executing all of said plurality of trades. 29.

<l ai m 28, further characterized by: notifying the trad REPIACENENT
arbitrage transaction has been perfornmed and the resul}s > b@ed
o 4t 153

arbitrage transaction. 30. The nethod according to cl
lan.to pursug ar

characterized by: altering the trading entity of ‘a. detpcte
opportunity and providing the trading entity with the
he met hod according
~f or

not pursue said detected arbjtrage o rtunity. 31.
to claim28, whiérei rﬁ%&re&@P’Gd@“&ﬁ)&%ﬂ €OMPRBE i ncl ud
each potential trading counterparty. 32. The net hod according to claim

28, characterized i phetlityadfotradepiteaninals for meceiving credit parantesercdata, ambitragem
spread paranmeter and/or a mninum size paraneter and/or a maxi mum si ze

par anmet er .parameter data, and trading data from a trading entity and displaying trade information to the

trading entity, said trading data inclu_dipg bid and/or offer information input by the trading
entity;

a computer connected to said plurality of trader terminals via a communications
network, said computer reeexvmg and storing said credit parameter data and said trading data
from said plurality of trader terminals; |

a detector for automatically detecting an available arbitrage transaction in
accordance with said arbitrage parameter data, said available arbitrage transaction
including a plurality of trades based on said credit parameter data, said arbitrage
parameter data, and said trading data; and

an executing circuit for automatically executing said available arbitrage
transaction by executing all of said plurality of trades. |

16. An electronicl:adin_gsys_temawordingtoclaim 15, further comprising a
notification circuit by which the trading entity is notified that an arbitrage transaction has been
performed and the results of said performed arbitrage transaction.

17.  An electronic trading system according to claim 15, further comprising an alert
circuitforaluﬁngtheuadingenﬁtyofadmmdarbinageoppmnmity detected by said
detecﬁorandpmudmgthet:admgetmtywnh the option topursueox:notptirs'ue said detected
arbitrage opportunity.

18.  An electronic trading system according to claim 15, wherein said executing
circuit includes locking circuit by which all trades necessary to complete a detected arbitrage

opportunity are locked prior to execution of any of said all trades to insure that said all trades

oo |




34 33. The net hod accord| ng to cl ai m 28 character| zed I n that said

-spread paraneter, a mninmum size pararreter and a ma?‘| I aXevit-tas:
34. The nmethod according to claim28, characterized |in that sal d
avail abl e arbitrage transaction is one in which a fiyst OrhdUNGo8htijt
enabl es a trrade requested by a second trading entity and a thi rd t r 4dijng
entity, sai ‘d first tradi ng entity having 8Ufficient: credlt with the sdqcond
and third tragjng ?ﬁ@tnuheaaédar&ﬁgm Qhith s@lcﬂarh&@dﬁdx' p YRFgR Pt d
trading entities being unable to trade directly with one anot er . 35, In
an el ectroni cdata aiudgs s ysnienahspreadgpazameten an aveyagefsptend danameter,rd maimum
connected over, a network,. said trader terninal corrprl sing: an input

recei ving ar bfig§ Bﬁémﬁtﬁ?%@ﬁx‘ms‘f?me??ade a di splay displaying
trade data to said trader, said trade data incl udi ng bid and/or offer

I nformation input at a first renote | ocation connected to said network; a
detector for 3t ecThegetiodagqoding to clyintbS ahiractenized im that said avdilable arbichgedi ng

at | east tvvo trades i.n accord ncc;-. Q sai d ar |trag ararret%r data from
said user: transaction is one in whic irst trading entity enables a tfade requested y a second

trading entity and a third trading entity, said first trading entity having sufficient credit
with the second and third trading entities to complete said trade, said second and third

trading entities being unable to trade directly with one another. _

Ei In an electronic trading system having a plurality of trader terminals
connected over a network, said trader terminal compﬁsing:
an input receiving arbitrage parameter data from a trader;
a display displaying trade data 1o said trader, said trade data including bid
and/or offer information input at a first remote location c_onnected 1o said network;
a detector for detecting an opportunity to arbitrate a transaction including
at least two trades in accordance with §aid arbitrage parameter data from said user;
an executor for executing said opportunity by executing all of said trades.
36. A method for arbitrating a plurality of trades over a network comprising
the steps of:
receiving arbitrage parameter data;
displaying trade dats, said trade data including bid andlor offer
information input at a first remote location connected to said network; N
detecting an opportunity to arbitrate a trapsaction including at least two
trades in accordance with said arbitrage parameter data;

executing said opportunity by executing all of said trades.
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36.. 7 A nethod for arbitrating a plurality of trades over a n

an executor for :eé-'xecuti ng said opportunity by executing all ogfsaifﬂéradg.
conprising the steps of: receiving arbitrage paraneter data; displaying

trade data, said trade data including bi'd and/or offer inforng i nput at
a first renote| on conn%%f(%éibl}m?m ,'«dmgv%ﬁ%&l&mzq cting JgMpoortunity

to arbitrate a t action inc I ng 1 at WO (T ades in acCo®dance with
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An electronic trading system includes a plurality of trader terminals
for receiving credit parameter data, arbitrage parameter data, and trading
data from a trading entity and displaying trade information to the trading
entity. The trading data includes bid and/or offer information input by
the wading entity. The system further includes a computer connected
to the plurality of trader terminals via a communications network which
receives and stores the credit parameter data and the trading data from
the plurality of trader terminals. The system also includes a detector
circuit or program for automatically detecting an available arbitrage
opportunity including a plurality of trades based on the credit parameter
data, the arbitrage parameter data, and the trading data; and a circuit or
program for automatically executing the available arbitrage opportunity
by executing all of the plurality of trades. A similar electronic trading
system includes an automatic name switch feature wherein the plurality
of trader terminals receive name switch parameter data, credit parameter
data, and trading data from the trading entity. A circuit or program
automatically detects and executes available name switch transactions
based on the credit parameter data, the name switch parameter data, and
the trading data.
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