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_ CREDIT MANAGEMENT FOR ELECTRONIC BROKERAGE SYSTEM
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"TECHNICAL FIELD

4 The present invention relates generally to a glectronic brokerage
system having a communication network connecti—r;g traders dealing in
6 financial instrumeﬁts,-and more particularly to a computerized system for
distributing anonymé:us price quotes on a selective basis in accordance with
8 previously established credit limits. '

10 'BACKGROUND ART _
Reuters’ published European patent applications EP 399 850,
12 EP 407 026, and EP 411 748 disclose an automated matching system for

anonymous trading of foreign currencies (or oth?’r financial instruments) in

14 which a single host computer maintains a central data base consisting of all

the trading instruments availaﬁle for trade, credit infbrmation, and the

16 various bids and offers that are present throughout the system. The host

computer uses the infor:r_nation in its central data base to match active bids

18 and offers (as well as e'xecutinb any tr:?nsitory “hit bid" and "take offer"

transactions) based on matching criteria which include the gross

20 'i,counterparty credit limit between counterparties to a potential matching

_transaction, price, and available quantity. To that end, eac;\ client site

22 ,'establishes and may subsequently vary or reset a credit limit for each

possible counterparty, which is used by the host computer to establish the

24 gross counterparty credit limit for each possible pair of parties and which is

equal to the minimum' of the remaining credit (initial credit limit less any

26 applicable transactions that have already been executed) from the first party
-to the second party and from the second party to the first party. The host _

28 computer blocks completion of an otherwise eligible matching transaction

~ between a given pair of potential counterparties when the transaction has

30 . an associated value in excess of the applicable gross credit limit. _In that

system, the various client site computers {keystations) merely maintain and

32 display a restrictét_i subset of the information available at the central
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systeniﬂav;ng'a communi cati.on network connecting traders dealing in
finganci gy instruments, and nore particularly to a conputerized system.for

di stributing anonynous price quotes on a sel ective basis in~accordance with
previously established credit limts. BACKGROUND ART " Reuters
publ i shed European patent applications EP 399 850, EP 407 026 and EP 411
748 di scl ose an automated. matching systemfor anonKnDus trading -of foreign

currencies (or other fFHBRIIPLSUPH3E p pradetarnined niAbEhoLthe;best bidsgad offasapander
‘maintains a central dat@mbanicaaitedit bhd BtHef trahsactioe otiemed ivgformatonUGRAS host
fhat are present ¢ hr ougfotitet e SRR HeREvo Breniasiiidp iblothe Snonvmiy
information in it4é cenofthe pdeties, thesaliehsites omohbaveaccessito anycredif mits ety -
wel | as ‘executing any {HaRakliBleboufiietpdtick, ofd\n th ¥ididtiiation of any other party
6 toa pérticular trahsaction until after a transaction has been completed.
' Thus, in the known prior art system, confidential coqhterparty-credit
8 limit data is maintained in real time and utilized as part of the trade matching
process by a central host corhputer. As a consequence, each client site has
10 no way to determine, prior to committing to buy or sell at a displayed prlce-
from one or more anonymous counterparties, whether it is in fact eligible to
12 respond to any of the bids or offers currently being displayed. The client
site is connected to the central host computer by telecommunication lines;
14 the host computer is hot under the direcf control' of the party providing the
confidential credit limit data and thus provides potential opportunities for
16 unauthorized access to the credit information, even though the host
computer does not utilize the credit information until a match has been
18 found between a Buyer and a Seller.
| Consequentlly, until he attempts to execute a trade at the best price

20 currently displayed on his screen, a trader using the prior art anonymous
) matching system has no way of knowing whether he has cred'it: with, and
22 is willing to extend credit to, the anonymous counterparty offering (bidding)
the best price currently displayed on his screen and thus whether any
24 attempt to buy or sell at the displayed price will be subsequently invalidated
by the system for lack of such credit. S
26 _
SUMMARY OF THE INVENTION _
28 It is an overall objective of the present invention to provide an
anonymous trading system which can identify the best bids and offers from
30 those coupterparties with which each client site is currently eligible to deal,
while maintaining the anonyniity of the potential counterparty and the
32 confidentiality of any specific credit _limitatfons' imposed by the anonymous
- 2.
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transactf ops) based on matching criteria which incl ude the gross
coupterparty credit limt between counterparties to a potential matching
transaction, price, and available quantity. To that end, each client site
establ i shes and may, subsequently vary or reset a credit limt for each
possi bl e counterparty, which is used by the -host conputer to establish the
gross counterparty credit limt for each possible pair of parties and which
is equal ‘to the m ni nurRBPYahEovREIaRYng credit (initial credit limt |ess

any appl i Cﬁbl e tra;sact i' onsrghnatémayﬁaaidueﬁ@huet;ﬁemmwutrf]iad?tﬁersvaiehhﬁithiornﬁ}
party to the second pargy. Ifomthe secon rty to the first party. The .
host conput er bl ocks C&%fei&?grg#;g?&r t'BPE%PW E&SPffﬂfﬁﬁ"&eWEf‘Xrﬂ%ﬁ smplé, a one

transaction betwedn a dbitviiag ipdicating whethena prdeteomined lipitihias elseadydieeh brceeded)
transacti on has an assagj ' | exces. pl4d .
credit limt. In that g{/ds?? %ﬁ]&' ;{’ﬁde%\?/aérf?eéufs&cfiﬁagﬁc"ﬁsél}tetga%o#bﬁ?%{al%&ﬁmem s
(keystations) nerd&y merafesably srescrrenst by thersystem ferceprapatibility yvith that limited

i nformation avail abl e adredib®hi6dtioh before calculating an anonymous "Dealable” price for

8 presentation to any of the traders dealing with that particular financial
instrument.
10 In a presently preferred embodiment, the prescreening is a simple

check to determine whether any credit remains between the two possible
12 Counterparties to the potential transaction, and thus may be performed using
a simple yes/no Preauthorization Matrix before arly bid or offer is transmitted

14 toa particular client site. . _
In accordance with a preferred embodiment, suéh Preauthorization

n 16 Matrices are maintained at each of several regional nodes ("distribution
" nodes") of a distributed processing communication network, with ea:ch such
18 distribution node being connected by corresponding individual pefmanent
links of the network to those client sites ("access nodes") for which it is
20 responsible for distributing market informatioh including custohized
“Dealable” bid and offer prices in addition to global "Best" bri;:es. .
22 More particularly, in the preferred embodiment, the sensitive credit
limit data indicating how much credit a particular client site is willing to
24 extend to each possible counterparty is maintained only at an access node
associated only with that particular client, and only a simple yes/no
26 indication of whether the entity (for example, a trader, a tréding floor, or a
bank) associated with that particular access node is willing to transact )
28 business with a particular counterparty is transmitted to the other nodes of
' the communication network.
30 To further limit the data received and processed by each of the
! relevant regional node computers, (ie, the distribution nodes closest to the
32 particular site and/or closest to the particular counterparty), only changes in
- 3
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f..the best bids and of fers, .and .

comruni cpte credit and ot her transactlon_ oriented information to the host

conput er! for executi on.
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However, in an attenpt to preserve™the anonymty

the client sites do not
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the credit state between a particular access node and a particular

' counterparty (ie, credit is no longer available or credit is now available) are

“transmitted to the distribution nodes, and any credit state information only
relevant to transactions between two client sites both associated with other
distribution nodes, may be altogether ignored. - _

In a preferred embodiment of the system as currently contemplated,
if either of the two applicable limits has not already been exceeded between
a particular paijr of counterparties, the system diéplays the entire bid or offer
as a "Dealable™ transaction, but permits each client site to block any
above-limit portion of any resuitant buy or sell transaction during a
subsequent deal execution/verification process. Alternatively, possibly at
the option of the party by or for whom the low limit has been set, the entire
transaction could be executed, or the entire tra_r}saction could be blocked.
As a second alternative, fhe Preauthorization Matrix could indicate whether
sufficient credit remained to execute a predetermined “"standard" deal
amount in addition to, or instead of, a mere indication as to whether any
credit from a particular potential counterparty had already been used up. In
such an alternate embodiment it might also be possible to display to each
trader two "Dealable" prices: one at which at least the predeterr_nined
“standard" amount is available, and a second price at which only a "Small"
amount may be available. ’ ’ .

:As currently contemplated, each of the regional nodes transmits both
a Best current price (for which a predetermined minimum quantity is
available independent of any credit constraints) and a best Dealable price
(for which at least limited credit is presumably availab]e on a bilateral basis
with at least one of the counterparties making the bid or offgr), as well as

a "Small" indicator that may indicate a thin potential market in which that .

predetermined minimum quantity is not available at any price from any
counterparty with whom the trader is eligible to deal, but nevertheless a
smaller quantity is available from one or more of such eligible counterparties.
In determining whether such a predetermined minimum quantity is available,

the system may consider composite deals from more than one Maker or at |

aer
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have acfess tb any credit Iimts set by their possible counterparties, or
ofthe identification of any other party to a partlcul ar transaction
after a transaction has been conpl eted.

"Thus, in the known prior art system confi denti al counterparty

even t
unti|
3
credit

limt data is
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more than one price, in which case the displayed price is preferably the least
advantageous price included in the best such composite deal. In an
alternative embodiment, the system does not take into account such
composite deals when displaying a pricé. but still identifies the oldest quote
at the best price as a potential match, thereby giving the traders the benefit
of any price advantages for smaller sizes. '

in accordance with another aspect of the preferred embodiment, at
least the first Maker having an open quote that is displayable' as the "Best-
Dealable"” or "Regular Dealable” at any of the other trading floors is
automatically alerted that his bid (offer} quotation is the Best price available
to at least one potential counterparty with whom mutual credit exists, and

thus could be hit {taken) at any time. Similarly, at least if the quoter’s bid

{offer) quote is not currently the first Best quote ?t at least one trading floor
and is thus sub]ect to immediately being hit (taken) by a trader at that
trading floor, he is preferably also alerted if his quote is-“joined-" {ie, equal
to in price, but later in time) to such a "Best Dealabie™ or “Regular Dealable™
price from another trading floor.

Preferably, in accordance with another aspect of the invention, the
system also determines whether a Quote has been "bettered" that is to say,
no longer qualifies as a Dealable quote {or joined to such a quote) at at least
one potential counterparty. In that case, at the trader’s option,.the systém
will automatically cancel such a bettered quote.

in accordance with yet another aspect of the invention, the displayed

Dealable price (unless accompanied by the "Small"” indicator) is valid for at .

least a predetermined minimum quantity (which, as noted previously, may

be a composite of small sizes from more than one source, or which always

reflects a regular size from only one source,.depending on system design )

tradeoffs and/or the trader preferences) and only prices and not quantities
are displayed. However, assuming that the Best Dealable price for a regular
quantity is greater than the best Small price, each trader may optionally
select which of the two such Dealable prices is displayed.

When a "buy" dr "seli” is made for a quaﬁtity' in excess of the
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naintaiiedcin real time and utilized as part of the trade matching process = ¢
by a cemtral host conputer. As a consequence, each client site has no way

to determne, prior to committing to buy or sell at a displayed price from --
one or nore anonynous counterparties, whether it is in fact eligible to o
respond to any of the bids or offers currently being displayed. The client

site is connected to tBgmGREIV Qﬂprlluﬁﬁl% crodititkiS %sJ&énaté@Jvﬁﬁ de?e?ﬁérﬁ@s lj(lﬁ\n'?

the host conputer_is not under the direct control th ap?? %{Y I‘OVI

the confidential Zredi PPN AUPteggqualig arhrites than &E% dﬁ!ﬁ ce &nd’thus the

opportuniti-es for ‘completed transaction is for a cumulative quantity smaller than desired by
4 the trader, the trader preferably then has the option of "working the

balance" (in which the system automatically generatés a bid/offer for the
6 difference).

In accordance with yet another aspect of the invention, changes in
8 the Dealable price information and specifics of any subséquent transactions
" initiated by the trader are optionally vocalized electronically by the trader's
10 terminal and provided to the trader in audible form, together with succinct
details of any subsequent transactions. For example: Whenever there is a
12 change in the Dealable "Buy" price, the least significant digits of that price
are electronically converted to text which in t:yrn is converted to digital

14 speech using conventional speech synihesis circuitry.
The above description refers to the processing and distribution of data
16 as though they were instantaneous processes; it will be appreciated by
" those skilled in the art that some delay is inherent in the type of system
18 described, and that as a consequence, the information available at a
particular processing node does niot always reflect the most current
20 information available anywhere in 1_:he ss'/stem7 However, at least in a
préferred embodiment, any such delays _in the display of Dealable price

22' _information may be kept within acceptable limits by transmitting only
changes over the communication network, by using several processing
24 nodes operating in parallel to compute the Dealable price information for
_ different Trading Floors and/or different currencies, and by providing
26 dedicated communication links between each processing node and its
. assdciated Trading Floors. |
28
BRIEF DESCRIPTION OF THE DRAWINGS _
30 Other objects and features of the present invention will be apparent
from the following description of a presently preferred embodﬁﬁent taken in
32 connection with the accompanying drawings, in which':
- -6-
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unaut ho |z.ed access to the credit i nformation, even though the host
comgput el does not
found bétween a Buyer and a Seller.

4 Consequent |y,
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utilize the credit information until a match has been

until he ‘attenpts to execute a trade at the best

Fi§1 is an overview of the Communication Network and the various
workstations and processing nodes associated therewith;

Fig 2 depicts the trader’s Buy/Sell display;

Fig 3 depicts the trader’s Quote display;
Fig 4 depicts the Trader Profile Display;
Fig 5 shows the flow-of messages in the communication network which are

e

used to generate and distribute Dealable price information to each
individual trader; '

FIG 6 depicts a Preauthorization Matrix; and

Fig 7 is a functional flowchart showing how -the Dealable 'price - is
computed.

DETAILED DESCRIPTION OF THE-PREFERRED E:MBODIMENT

In the described embodiment, the trading system is an electronic
brokerage system having a communication netw'ork'for facilitating the
buying and selling of large .blocks of foreign currency by traders each
associated with his own Workstation ("WS") located at a Trading Floor of
a subscriber bank ("client site"). As shown in Fig 1, each client site has its
dedicated client site computer ("Market Access Node", or "MAN") under the
control of a Floor Administrator, which maintains transaction records, credit
limits, and other confidential information originating with it’s‘associéted
Trading Floor. The WS’s and the MAN associated with each Tfading Floor
are connected via a conventional self-repairing DEC VAX network to a
nearby distribution node ("Market Distributor” or "MD") eomputer, which '
typically analyzes and distributes current market data by means of d‘édicated
permanent communication links to one or more associated MAN’s in a
particular city (or ‘other local region), and which may also provide
administrative functions for the communication network. Although not
considerea critical to the present invention, a group of MD’s is preferably
supplemented by :—i common trading region processing node {"Arbitrator
Node" or "ARB"), with the' ARB performing those functions (such as
identifying potential matches between Buyers and Sellers, and other aspects

-7-
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di s‘pl ayhd on his screen, a trader using the pr ior art anonynous nat chi ng
systemhas.no -way of knovm ng whether he has credit with, and is willing to
extend credit to, the anonynous counterparty offering (b| ddi ng) the best --
price currently di'splayed on his screen and thus whether any attenpt to
buy or sell at the displayed price will be" subsequently invalidated by the
systemfor |ack of s u%Pth%r'%%a{Matchmg process that require coordination with more than one
2 client site) which make the most efficient use of the communication network
if done centrally or regionally, while the MD's perform those functions (such
4 as generation of separate Dealable price information for each individual client
site) which are readily implemented in parallel in a distributed processing
6 network and which make host efficient use of th.e communication if done
locally or in close proximity to the individual client sites.
8 In that regard, it is preferable to have more than one ARB, with each
- ARB having prlmary responsibility for trades initiated by Market Makers in
10 . - the ARB's own trading reglon, and being connected to all the MAN's and
. MD’s of that Trading Region as well as to the other ARB's in other trading
12 regions by permanent dedicated links of the communication network. In the
majority of deals, it is anticipated that both the N'laker.and the Taker wiil be
14 within the same Trading Region and thus will be directly linked to the same
ARB which can therefore identify a potential match and coordinate its final
16 execution without any communication with the other ARB’s; at the same
time, the other ARB’s can simultaneous:ly be processing deals related to
18 other traders in other regions. Connec’ting the various ARB’s with oné
another by dedicated permanent communication links not only facilitates
20 deals wrth a Taker in a remote trading region who does not normally have
any du'ect link to the Maker’'s ARB, but also provides an efflcsent
22 communication network for broadcasting price quotes to all the traders in
other trading regions. Preferably, the various MD’s, MAN'’s and ARB’s are
24 each provided with a local backup aiready connected to the communication

network in accordance with-the teachings of the commonly assigned US

26 patent application entitled "ACTIVATION OF A DORMANT SIBLING
COMPUTER IN A COMMUNICATION NETWORK" and filed 9 Nov 1990
28 under serial number 07/61 2,0451; however, it is also possible, albeit

wasteful of communication resources, to establish temporary communication

30 links between the MAN’s and MD’s of one trading area and an ARB in a
remote trading area, so that the remote ARB can function as an emergency
32 backup for the local ARB. In any event, the system is preferably provided
- 8-
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5 . . SUMVARY OF THE | NVENTI ON It is an object .
of ¢ the present, invention to anmeliorate one or nore-di sadvantages of the

pr| or art. According to one aspect of the present invention there is --
provi ded a conmputerized trading systemfor trading of financial T
I nstruments between traders trading at a plurality of trading floors, said

system conprising: a it YNGR P Rt LK S stlont EaHABIRY th"Sktect discrepancies

2 between the local data bases maintained at each of the local (MD) and

- regional (ARB) processing nodes, and to regenerate missing or questionable
4 data from corresponding data stored at other nodes.

Whether the communication links between nodes are permanent

6 - (maintained mdefumtely between two network components) or temporary

(established dynamlcallv for a short per;od of time) they are preferably

8 *logical links" which have the property that messages sent in a certain order

- ovef the same logical link are guaranteed to reach -their destination in the

10 same order. Moreover, the communication network is preferably provided

with sufficient error detection, error correction, and network self-repair

12 capability to guarantee that messages sent via these logical links are error

. free. ' A
14 In summary, each MAN is connected to other MAN’s by a robust

communication network which connects the various Trading Floors and

16 which supplements the MAN’s with a number of processing nodes
© (preferably in the form of MD’s and ARB’s} to facilitate the distribution of
18 price quotations and other market data and to execute transactions by

matching eligible Market Makers with eligible Buyers and Sellers and by
20 monitoring the transactions until they have been completed or aborted, with
the MAN'’s being responsible for Trading Floor specific tasks such as logging
22 the completed transaction and updating the credit limit that was previously
available to the counterparty Trading Floor.

24 The structure and function of the trader WS’s, MAN's, MD’s, and
ARB'’s will now be described in detail, with particular emphasis on how they
26 cooperate to distribute price quotes (bids and offers) from a Market Maker

to potential Takers throughout the system. In the prior art, such quotes

28 . were made available to the individual traders merely in the form of one or
- more public best prices for each currency pair (or other financial instrument

30 type) then being offered by any Market Maker, without regard for any
confidential credit restrictions imposed by the Maker or by the potential

- 32 Taker that may prevent any deal being consummated. However, in
- o
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el ectrohi ¢ messages,

network, for generati
and/ or offer prices,
i nf ormati on based on
trading floors and re
adni ni stration proces&f
automatically deerm
currently respective
ot her trading flgors

a plurality of trader ternminals each associ at ed m@th'a_
respective one. of said trading floors and connected to- the communi cati-on
ng electronic price quotation nmessages including bid

and conmuni-cating ‘selected bid and offer price

price quotation nessages originating fromother said

cel ved over the cormunjcation network, credit [imt
d ReenwithoHiec Presany tS"’FWé’"c&?ﬁﬁﬁF%‘J}(
Pealgbletprich £ whichpthe dysemhaseprebcreaiedofor thecabsentd of any
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price is displayed from dealing with an anonymous Market Maker from

whom the displayed price originates.
As shown in FIGS 2 through 4, each WS supports a singlé trader

trading in a single currency pair, and its display thus provides one or two

panels containing only information which a typical trader would consider

‘essential to trading in that currency pair by means of an anonymous

10

brokerage system. However, the blank portion of the WS display could

“obviously be used for other data related to another currency pair and/or

12

14

16

18

20

22

24

26

28

another type of transaction. Furthermore, the displayed panel could be a
window within a larger display that also displays data from other information
distribution and transaction processing systems.' '

Fig 2 shows the trader’s Buy/Sell display panel 10 which provides the
primary interface between the electronic brokerage system and the individual
traders. At the top of the display:appears the currency pain'b 12 (as shown,
the Base Currency is United St'ates' dollars, Local Curre'ncy is German
marks), and at the top right, the "Value Date" 14 (the date on which any
res.ultant.trade is sch'ieduled for payment). The next line comprises (from left
to right) : the "Figure" (the most significant three or four digité) 16 of the
"Sell” ("bid") price, éonventionally expressed in units of Local Currency (eg,
DM 1.72) per single unit of Base Cdrrency {eg. US$.1 .00}); two additional
digits 18,20 (commonly referred to as "Pips") which respectively reflectthe
rgmaining two or three least significant digits of the displayed "Best" bid and
offer brices (ie, the best price at which at least one anonymous Market
Maker is willing to buy the Local Currency, and the best price at which at
least one anonymous Market Méker is willing to sell the Local Currency); and

the "Figure™ 22 of the "Best” offer price.

30

32

A Market Maker will always want to purchase a commodity at a lower
price than the price at which he is willing to sell the same commodity and
his bid price will thus be less than his offer price. Moreover, the trading

« -~
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deal ablfe Fri ce distribution processing:imeans connected to said :
comunilcati on network and responsive to said price quotation nessages as

wel | a$ to said credit linit administration processi ng neans for -
automatiically transmtting deal able price nessages to the termnals of at -
| east one particular trading floor, said deal able price néssages bei ng

deri ved only fromprice quotation rressa es fromhho \J (el fo
which said credit |ifYYeRdsPrafepplyablg, °praé'6%‘§§ﬁ° rs?g 'ﬁ'écehé ?ﬁeﬁ@ﬂ

that said predetzrnm nad equsive!lowtr 6ff@dpricel ﬁ:omuamnﬂm Mpkauasslabine tbat the two

bilateral basis both “a‘l)(ersalpac\irets% lc?einq cpémtt\lmﬁH le@&h other. Accordingly, the displayed

4 "Best price” 18,20 will normally reflect a price spread in which the offer
price is equal to or higher than the bid price; however -a—.t_times it may reflect
6 an "Arb:trage Opportumty in which a third party having credit with the two
Makers is able to Buy at a lower offer price from one Maker and ‘sell at a

8 higher bid price to the other Maker. )
Furthermore, there is no requirement that a Market Maker must
10 always quote both a bid price and an offer price for the same quantity of the
Local Currency, or that if a bid (or offer) price is accepted by a Seller (or
12 Buyer), any corresponding offer (or bid) price from that Maker will be

(preferably at the trader’s option) automatically ‘withdrawn. Thus it is also
14 possible that an offer price but no bid 'price for v-ice versa) will be displayed
as the Best price 18,20 at the top of the diéplav. '
16 As pfese_htly contemplated, the displayed Best bid and offer prices
: 18,20 are each valid for at least a predetermined quantity of currency (for
18 example five millioﬁ US dollars) from a single source. Since such a quantity
may be available at the displayed price in a composite transaction involving
. 20 more than one Maker and more than one prii:e, it is possible th_at at least a
portion of the transaction could be execut.ed at a better price than the
22 displayed Best price 18,20.
In accordance with the invention, a "Dealable" bid and/or offer price
24 is derived only from those bids or offers from other Trading Floors which
have been prescreened for at least some nominal level of remaining credit
26 from the potential Maker to the po{ential Taker and vice versa, and at least
the "Pips” 24,26 portion of the Dealable price is prominently displayed or

28 ‘otherwise communicated to the potential Taker.
In thé illustrated example, the associated Taker (and any other
30 USD/DEM traders on his Trading Floor) is thus eligible to Sell German marks
("DEM") at the bid rate of 1.7210 marks per dollar ("USD"), or to Buy at the
32 offer i’ate of 1.7217 marks per-dollar, and the system has already verified

-11-
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tradi ng floor

6

BRI:EF CRI PTI.ON OF THE DRAW NGS Qhér o::bj ects and features of the

present li nvention will

be apparent fromthe follow ng description of a

present |y preferred enbodi ment taken in connection with the
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that the displayed Dealable price 24,26 is currently available from one or
more anonymous Makers with whom the trader is currently still eligible to
deal, and that those eligible Makers are willing (either collectively or
individually, depending on the trader preferences and/or d.esign tradeoffs
mentioned pre\(iously) to sell (or buy) at least the ‘same predetermined
minimum quantity of the particulér Local Currency involved as was used to
determine the displayed Best price 18,20. Thus, a "regular" displayed
Dealable price 24,26 will never be better than the displayed Best price

- 18,20; if worse than the Best price 18,20, this is an indication that the

trader is barred by credit limitations from obtaining the best price that is
then theoretically available. Indeed, because credit is established bilaterally,
it is possible that the Maker (or Makers) behind the Best price have extended
credit only to Trading Floors who currently have "r_,lot extended any credit to
those particular Makers, and thus that none of the traders at any of the
client sites will see a Dealable price equal to the displayed Best price.

The foregoing implicitly assumes that the Best price 18, 20 and the
Dealable price 24,26 are sufficiently close that th:e Figures 16, 22 are
tinaffected. If that is not the case, it is preferable tha}_t the displayed Figures
correspond to the corresponding most significant digits of the displayed
Dealable prices; if the "Pips" of the Best price are worse than fhe
corresponding least significant digits of a displayed Dealable priée, it will be
apparent that the corresponding Figure of the Dealable price should be
incremented or decremented by at least one digit to obtain the Best price.

Moreover, as with the Best price, it -is possible that -at Ieést a small
quantity is available from one or more Makers at a better price th_an that
which is currently displayed as a regular Dealable price (or even that a better
price becomes available after the price is displayed but before the Taker’s
Buy or Sell request is processed), in which case the trader may receive or
pay an effective average price that is somewhat better than the currently
displayed Dealable price. This will be the case whether the system has
executed a single transaction only with a second Maker with whom the
better price originated, or a composite transaction with that second-Maker

-12-
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and the Maker with whom thé displayed price originated.

Instead df a regular Dealable price, a Small price may be displayed,
preferably identified as such (for-example, by the letter "S") 28 and which
differs from the regular Deaiable price in that only a relatively small quantity
is collectively available at any price from those Makers with whom the trader
currently is eligible to deal. For example, if deal size is expressed in units of
one million dollars, the Best price and the regular Dealable price may each
represent available deals having a potential aggregate value (not necessarily
all from the same trader) of at least 5 million dollars, while a Small price
represents availéble deals having a maximum potential value of between 1
and 4 million dollars.

Among the options available to each trader through his Trader Profile
panel (see Fig 4) is the abilit{r to display either th'g regular Dealable price as
described above, which is good for at least the p-reviously mentioned
predetermined minimum quantity (eg, at least 5 million dollars), or a beéf
Dealable price which is the best price available to that trader for even a
nominal minimum quantity (eg, only 1 million dollars).

Preferably, the trader has also previously specified a default

transaction quantity using his Trader Profile Screen and the displayed'

Dealable price functions as the default value for the trader’s requested
transaction price. Thus, the trader may quickly and accurately_ respond to
a new Dealable bid or offer price by merely activating a Buy button 34 or a
Sell button 36, respectively on the screen, assuming that the display is
touch sensitive or is provided with a "mouse™ or other pointing device;
alternatively the Trader may use a small custom keypad having dedicated
function keys for the various functions and dedicated size keys for various

predetermined deal sizes as well as conventional numerical, tab and cursor

keys. If the desired quantity 30, 32 is not available at the displayed
Dealable price, as will be discussed in more detail with respect to FIGS 3
and 4, any missed quantity may be the subject of a subsequent "working
the balance™ bid or offer.

In any event, the system gives the trader acéepting a Dealable price

13-
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Fig 1 ip an overview of the Communi cati on Network and the vari-ous -~

workst ati ons and processi ng nodes associated therewith; Fi 19 2 depicts the
trader's Buy/Sell display; Fig 3 depicts the trader's Q!ot,e display; Fig 4 ..
depicts the Trader Profile Display; Fig 5 shows the fl ow of nessages in the --
comuni cati on network which are used to generate and distribute

Deal able price mforrméb%ﬁtt fﬁwm’/‘j lavi il @ Jf: %'6 dep| cts

a Preauthorizatign Matri x; g TR ayed unctdlrona {naéiw‘éit Au %ﬁf%

-the Deal abl e pr Zce ids behmd" (i@oml @Qjor better than) the Dealable price. In that case, the
buy or sell request would be executed as two trades, one at the undisplayed

4 Small price, and the other at the displayed Dealable price.
. As noted previously, the trading is performed ele&?onicallv, and when
6 a bid price is equal to or greater than an offer price, the two will normally be
autdmatically matched, with the system ahtomatically.allocating any price
8 difference between the two trader’s in accordance with previously agreed
- trading rules. Thus it is not likely that a displayed bid price 18,24 will be
10 greater than a displayed offer price 20,26. However, if two traders are
_ barred from dealing with each other because of credit limit restrictions but
12 are both free to deal with a third trader, it is still possible that the third

trader will be presented with an arbitrage opportunity.

14 When the Dealable price 24,26 originates with the trader himself (or
' another trader on the same Floor), the trader is preferably alerted to that fact
16 by displaying his price as the Dealable price, but in a visually distinctive
manner and with the corresponding Buy or Sell function 34, 36 o_ptionallv:
18 inhibited. Thus, his Trading Floor may be prevented from in effect dealing'
with or against itself..
20 ! In accordance with another aspect of the invention, the dispiayed
pnce data may optionally be "vocalized": whenever there is a change in the
22 dlsplayed prices, the numerical data is electromcally converted to text whlch
in turn is converted to digital speech using conventional speech synthesis
24 circuitry. In that event, it is preferable that only the "Pips” of the "Dealable”
price quotes are announced (unless, due to a large spread, this would result
26 in an ambxguous price), so that the trader will not be assauited with
nonessential information. Thus, the vocalized information will normally
28 include only the least significant digits (Pips) of the displayed Dealable bid
' and offer prices, as well as status changes for any recent quotes or hits
- 30 initiated by the trader. An exemplary trading scenario and the resultant
vocalized communications is presented in Table 1.
32
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DETAI LE) DESCRI PTI ON OF THE PREFERRED EMBCODI MENT. .. In the descri-bed et i
enbodi mgnt; the trading systemis an el ectronic brokerage systemhaving a =+ °
comuni cation network for facilitating the buying and sektN ng of |arge

bl ocks of foreign currency by traders each associated with his own
Wirkstation ("W5") |ocated at- a Tradi ng Fl oor ~of a subscriber bank ("client
si.ite"). As shown in Fig'l, each client site has its dedicated client site
conput er ("Mrket Access Node", or "MAN') under the control of a Floor

Adm ni strator, w#ch naintains transaction records, credit limts, and
other confidential information originating with its associated Trading

Fl oor. The W5's and the MAN associated with each Tradi ng Fl dor are
connected via a cobnventional self-repairing DEC VAX network to a near by

di stribution node ("Market Distributor™ or "MD') conmputer, Which typically
anal yzes and distributes current market data by nmeans of dedicated

per manent comuni®atior§links to one or nore associated MAN's in a
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8 : L t he "Deal Matching" progess thatrequire coordination with nore
than ong client site) which make the nost efficient use of the

conmmuni ¢ation network if done cemtrally or regionally, while the MJ s
performthose functions (such as'generatlon of separate Deal able price
information for each individual client site) which are readily inplenented
in parallel in a distribut edégrocesm ng networ k and

ke npst, .
efficient use of the conmufiBcehems thWd'(S‘ﬁé"qp('ﬂYdFltV"B 'Pﬁd (V,‘fq'%gethﬁrt@??'rﬁst’lptt 0
the individual cRient cointenttoassume d passivatole lpahidh he tneraly maetsctoalesls sblicitedv e

it ated by Nar ket MReFOS yeFRe: Al Bl Wit 1b SR8AE B hinobrr’ e 0le°6F 8
connected to al |l 4 he N#dtket Maker. In that case, a Maker’s "Quote” panel 40 appears below the
Taker’s "Buy/Sell" panel 10 of Fig 2, so that the trader may act both as a

6 Maker and as a Taker; using a pointing device or a designated key of an

alphanumeric keyboard to move between the two panels. The Figures 42,

8 44 and Pips 46, 48 have the same function as in the Taker’s panel, and take

~ their respective initial values from the current Best price. As in Fig 2, the

10 bid information is on the left, while the offer information is on the right.

Immediately below the price information, the trader is presented with the

12 relevant bid and offer quantities 48,50, conventionally expressed in millions

of US dollars. When the Maker's panel first -;appears, thesé quantit_ies

14 assume default values (10,10} established by the trader’s personal trading

_ profile. The trader is able to change any "Pips" or "quantity" amount shown

16 on the Maker’s panel by means of a numerical keyboard, using the enter key

to move from field to field. Alternately, changes in the numerical data could
18 be entfzred by selecting the field with a mouse or other pointing device, with
a single click indicating an upward increment of one Pip and a double click

20 indicating a downward increment of one Pip. Once the trader has changed
the displayed numerical information to his satisfaction, he may ihen send a

22 double sided bid/offer quote message (QuoteSubmit, Fig 5} either by
activating Send button 52 with a mouse or a conventional tab key and enter

24 key, or by using a dedicated Send key on the trader’s keyboard (not shown).
Optionally, the trader my also send a single-side bid or offer, using the Bid

26 button 54 or Offer button 56 instead of the Send button 52. Once the
quote has been transmitted, an optional timer {not shown) méy provide a

28 visible and/or audible indication that a predetermined exposure time has
elapsed. In addition, the trader may specify in his Trader Profile panel

30 (Fig 4) an optional automatic quote interrupt, whereby the quote is
withdrawn once a predetermined maximum exposure time has been reached.
32 At any time, the trader may use the Off button 60 to withdraw his current
. -17-
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MD's of {that Trading Region as well as to the other ARB's in other trading .
regi onsldy- permanent dedicated |inks of the communication network. In the

ma| orlty of deals, it is anticipated that both the Maker and the Taker will --
be within the sane Trading Region and thus will be directly linked to the
same ARB which can therefore identify a potential match and coordinate its

final execution wt hou&u&gywﬁgngépygﬁ ﬁé%&b&%ﬂd&e%h&sa{d‘ghg 'ﬁ%o?e -at the sane

time, the other, ARB' s can si aneous rocessi n related to
other traders in“ther regifétferablys aseeili t??gd'ﬁﬁéss%l'ﬂ M"deStaWW'H‘ gmspect to

anot her by dedi cat ed pﬁgm@eﬂksﬁﬁfgﬂmﬂﬁtslv%ni dd&k$h€tﬁiot0§ﬂ¢’arfy%‘sbbduét@&%?ednt
deals vmthaTakq in a renote nor nal |

regi on ot hav
any direct link to th%reﬁﬂﬁg'?'"%'"ﬂ?fﬂ‘at%f]tm g?‘?ﬂ"'ﬂ?ﬁ'?ﬁ‘geéiabgﬁf”@?f qup%ﬂzpplayed at
conmmuni cati on networ k daph potenidbeaintarganty, ithesygten aiso deremhihéd Whethe e carrbnt

other trading reg 0”5-%%Ffsgeé tXth:%Bgal é?ééﬁe&@fgeﬁtm@aileaoq%g@“ Eéqq?qﬂie)

each provided with a | rea onne e co
network in accordance wa!lablesmenv eatemnnlg@uotemam withwhombilaserakpredit ¢ifrently

8 exists, and if so, alerts the quoter that the displayed price has priority in

time over any other available quote for that deal size {regular or small) from

10 other trading floors and is subjeét to immediately being hit/taken (a "Red

Dealable" quote, preferably indicated by red background) or is equal to such

12 a Red Dealable (regular or small) quote from another trading floor (a *Joined"
quote, preferably indicated by a = sign and a yellow background).

14 As shown in Fig 4, each trader can call U'p a "Trader Profile" screen

70 to select his current trading currency 72, and also to establish or modify

16 his personal default values for. normal and maximum trading size 74, 76 and

price time limit 78, and his preferences regarding optional automated trading

18 protocols 78, such as canceling a quoted price thét has beén partially deait

{only a portion of the available size was matched with a qualified

! 20 counterparty) or bettered (is not equal to the Best Dealable price for thét size

that is currently available to any potential counterparty with wh-om bilateral

22 credit still exists). As noted previously, the Trader may also elect to display

the Regular 80 or Best 82 Dealable price, and the system also provides the

24 trader with various options 82 for automatically "working the balance" in the

event the trader attempts to buy or sell a particular quantity at the displayed

26 Dealable price but misses the deal in whole ("complete”) or in part
(*partial”). Depending upon the particular option selected, the system

28 automatically generates and transmits a bid at the last Dealable offer price
if the trader was not able to buy the full quantity desired, for a quantity

30 equal to the difference between the desired quantity and the quantity
actually traded.

32 In addition, a Floor Administrator (préferablv for i'nternali security

- | 18-
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patentl application entltl ed "-ACTI VATI ON OF A DORMANT SI BLI NG COMPUTER | N A.
hﬁ{:ATI ON NETWORK" and filed 9 Nov 1990 under -serial nunber

07/ 612, 0451; however, it is also possible, albeit wasteffl of communication..

resources, to establish tenporary comunication |inks between the MAN s and --

MD' s of one trading area and an ARB in a rermte trading area, so that the .

renmote ARB can function:as-a cy bac for t he I.n an
event, the syst em - rﬁ?%?’b‘r%ﬁ? ?18 E%Hee o tradmg responsl%nlitnes as hras own
WS with a Floor Profile screen {not shown) which includes an option to

prevent his own traders from trading with each other, and a maximum

4 Business Day Credit Limit for each eligible counterparty which represents the

maximum cumulative value of trades that may be executed by all traders of

6 the Trading Floor with the designated counterparty. Alternately, the system

" could combine transactions from related Trading Floors, in whibh case the

8 Floor Profile could merely identify a common credit facility having a single

credit limit for each Trading Floor or groups of Trading Floors. The Floor

10 Administrator also selects a warning percentage which the system uses to

broadcast a warning message to the Administrator and all the traders on a

12 given Floor that a particular counterparty has utilized a specified percentage

- of its available credit, in which case the tradé_[é may wish to alter their

14 trading. strategies and/or the Floor Administrator may choose to raise the
applicable credit limit.

16 Fig5 shows the flow of electronic messages relating to the

distribution of customized Deal:able pi’ice information to each Trading Floor.

18 The trader at WS A1atl of T_;ading’ Floor Ala uses his Price Quotation

{Market Maker) Panel (Fig 3) to generate a QuoteSubmit message to the

20 Trading Floor's MAN (MAN A1al in the form of a bid to buy at 1.7215 and

an offer 1o sell at 1.7216. The MAN in turn logs the QuoteSubmit as two

22 .open quotations (one, if a single-sided quote) and forwards the QuoteSubmit

message to the Maker's Arbitrator Node (ARB A} whose assigned

- 24 geographical Trading Region includes the Maker's Trading Floor A1atl. In

turn, ARB A updates an ordered list of available bids and an ordered list of

26 a'vailable offers for the relevant currency pair, each ranked by price and time

of receipt (preferably at the Maker’s ARB}, and containing data fields for

28 indicating the Quantity (preferably expressed in Base Currency units) of the
Local Curreriév still available for purchase or sale, and the Quantity reserved

30 by the Arbitrator pending completion or failure of a pending deal resulting
from a potentia] match initiated by the arbitrator and not yet confirmed by

32 - the Maker and Taker. - A corresponding QuoteAvailable message is then
- -19-



with a| self-test and re-initialization 'capabi 'I'ity to-detect di screpanc"res.'

bet weerj; t he | dcal

regi ongdl (ARB) processing nodes,:

dat a bases nmi ntai ned at each of the l.gcal (MD) and

data from corresponding data stored at other nodes. Whet her the
comuni cation |inks between nodes are permanent (maintained Indefinitely

between two network cosmmmeed Sorfiltht MR ARE @shﬁlﬂkd Mg nﬁlmaﬁh&ﬂg'p\@gﬁﬁ{e a

short period of

tinme).they refera I "| o Ilnks ich h
property that massageQD gi‘t Nﬂ%gocf’é?fjt 19 d‘l"?f’é'r rfof Ryentual distghution to thek
are guaranteed to readP’s aMMAM'esmominmmmmRegiens. :
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Each MAN (for example, MAN A1b) also transmits a CreditUpdate
message to its associated ARB {ARB A) whenever the €redit status for any
of its potentual counterparties {for example, Ala or A2a) changes from
CredltAyaﬂable to CreditNotAvailable or vice versa, which the ARB then
retransmits to its affected MD’s and to the other affected ARB's.

The MD ‘s then use the information in the received CredltUpdate
messages to maintain a Preauthorization Matrix PM such as that shown in
Fig 6. The rows and columns of the matrix PM are associated with the
various Trading Floors Ala, Alb, A2a, etc (including any Floors in other
Trading Regions) and for each ordered pair of Trading Floors {TFi,TF}

_contains an indication as to whether TF;, has extended any credit to TF.. In

r
the depicted example, credit exists on a bilateral basis between TFA1 and

TFA2, no credit exists between TFA1 and TFB1, and credit has been
extended unilaterally from TFA2 to TFB1, but not vice versa (as indicated
by the "1" at the intersection of row TFB1 with column TFA2 and the "Q"
at the corresponding intersection of column TFB1 with row TFA2). -From
the main diagonal of the matrix it can be seen that only TFA2 permits it!s
own traders to trade between themselves, as indicated by the "1" at the
intersection of row TFA2 with column TFA2. Preferably, each MD oniy
maintains a partiai Preauthorization Matrix containing data only regarding
credit extended from or to its associated MAN’s to the other potential
counterparties (MAN’s) in the system. Thus, as indicated in Fig 6 by cross
hatching, some of the matrix entries may be blank. ‘

The MD’s use the QuoteAvailable messages to update their own
ordered lists of available bids and offers; these ordered lists and the
above-described Preauthorization Matrix are then used by the MD to
calculate sepérate Dealable prices for each Trading Flo;)r which are
transmitted as MarketView messages to the affected MAN’s, -és will be
described in more detail hereinafté_r with reference to Fig 7 " In addition, the

-20-
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sane Orter:- Mbr eover, the communi cation  network i's preferably provided with

suf.fi.ci ént “error detection, error correction, and network.self-repair
capabilfty to guarantee that nmessages sent via these |logical |inks are Bt
error free. In summary, each MAN is connected to other MAN s by a o

robust conmmuni cation network which connects the various Trading .Floors and
whi CE s]yppl erTFnts the MR andvo hm;wugﬁlasainm&r pf&egﬁsitamga?ﬁewh{%ar@fﬁé@%%
in the formof MJs an ' S) ¢ aciljtate Ldistri iqn of price
quot ati ons and ('\)ﬁwr rrg'P @E{%rﬁiﬂgaﬁ%‘ﬁﬁafeo '{fgé)@ﬁkag%t r"én‘iﬂ'&‘f#dﬁsgﬁ e’r"rﬁt'c’hﬂH%‘e'
el i gi bl e Market - Maker sis\iRetl DehlablellloalyBtiitds theduasis Sedsht & wricerahditimaohihie Wids 6t
the transactions gntil ﬁé}ygbﬁﬁq- C Of,: a1 VAN
bei ng responsi ble for t')I'r agi?{ g@?ﬁ%ﬁ’ecﬁ%‘%%@g?kgwtg%h{cggbq%%éli ‘r:l{;egﬁl"f@ st
conpl et ed transacti on ¥afakipkfat 2 nBealatie xrisqdisplayed at anegr mamstradieg fieorsi gnce

avai | abl e to the eount @ePRel)Deblabld "GLdté Rive been identifi€d,Sthe Wihst G0t may be

function of the trader y n
' h ‘%ogxed" (if not first in time) or "Bettered" (if

n

rea llyséat%dc\)Nrizsea as eit?lér
8 not best in price).

. The actual deal is executed using a known two-stage comhitment

10 logging process (not shown) in which DeélVerify and DealVerifyOk

messages are logged by and transmitted from the Maker’'s MAN to the

12 ~ Taker’s MAN and vice versa, after each MAN has verified that the other

party to the deal has been extended sufficlent credit by the Man’s

14 associated Trading Floor to cover the full deal qixantity (otherwise the deal

is aborted or is cut bac_:k in quantity). As an additional precaution, the

16 Maker’s MAN also checks that the quote has not been interrupted and that

- the WS from which the quote originated is still on-line, before any DealVerify

18 or DealVerifyOk message is transmitted to the other Trading Floor

_ {equivalently, each WS involved could perform "its own logging and

20 communicate directly with the other WS; however, this would complicate

any subéequent automated deal recovery or rollback). A suitable logging,

22 verification, and récovery/rollback process is disclosed in further detail in the

commonly assigned US patent application filed on 2 November 1990 under

24 serial number 07/608,643 and entitled "Financial EXCHANGE SYSTEM
HAVING AUTOMATED RECOVERY/ROLLBACK OF UNACKNOWLEDGED
26 ORDERS". In any event, it should be understood that each ARB also
maintains a log of potential matches which have not yet been verified or
28 canceled by the affected MAN's, and that if these potential matches are not '
resolved within a predetermined time period, a similar automated
30 lfollbacklrecovery process can update the ARB’s log on fl;le basis of the logs
maintained by the affected MAN’'s (for example, the ma£ch may be
32 automatically canceled (rolled back) if either MAN does not have a
- -21-
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ARB' s || now be described in detail, with partlcular enphasi s on how t hay.
coaperafie to distribute price quotes (bIdS and offers) froma Market Maker

to potehtial Takers throughout the system In the prior art, such quotes .-
were mape available to the individual traders nerely in the formof one or --
more public best prices for each currency pair (or other financial

I nstrunent type) then_bein ffered, by an I\/a‘{?bet Maker, ‘wi thout regard for
any confidenti al cred?‘f"ﬁsgg?‘ﬁ‘%fepﬁé" ﬁﬁég‘&' %0he Maker or by the

potenti al Taker Z hat may [FigVsats farth adjsussibledimpipreamationfthos thediBcemptites

- a Dealable bid for a particular currency currently available to a particular

_ 4 Trading Floor, which may then be trahsmitted in the form of a MarketView

| " message to that Trading Floor. Preferably, in order to avoid the transmission

6 of redundant information and consequent excessive loading of the

communication network, these MarketView messages are transmitted to a

! 8 particular MAN only in response to a change in the Dealable price for the

! - ‘associated Trading Floor. Moreover, it may be more efficient to transmit

10 information only for those active currency pairs which the Trading Floor’s

MAN has previously identified to its MD in an ActiveCurrencyPair message.

12 As indicated symbolically in Fig 7 at block 100, the MD first selects

the particular Trading Floor and Currency Pair for qvhich the Dealable bid and

14 offer price is to be compdted (Fig 7 shbws onl'y the computation of the

Dealable bid price; a similar computation is then performed for the Dealable

16 offer price before a neW Trading Floor and/or Currency is selected). The MD

then resets (block 102) the counters, registers and-flags (i, P, Q, S) it will
18. use in the computation of the Dealable price P. :

What follows is a loop controlled by counter i, which poirits to thé

20 entries in the particular ordered Quote List associated with the Currency Pair

and transaction type (bid or offer) then being proce_sséd, ar;d which is

22 incremented at the beginning of the loop {block 104). If the end of the

Quote List has already been reached (Yes branch from decision block 106),

24 the current values of the price P and theﬂassociated Small flag S are
transmitted to the Trading Floor TF, together with an indication of the
26 current Currency Pair CP (as previously noted, no such transmission is

required if the price and Small flag for that Currency Pair to that Trading

28 Floor are unchanged). However, if the end of the Quote List has not aiready
_been reached {(No branch from decision block 106) the next quote is then

30 read (block 110} and the relevant entries in the Preauthorization Matrix for
the current Trading Floor (TF) and the Maker of the current quote (Mi) are

32 then checked to determine if any previbusly extended credit has already

-22-
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10 e’ccordance with the present invention, each trader receives a
privatesDeal abl e price, which the systemhas prescreened for the absence of
any credit restrictions that would prevent the trader on whose W5 the 3
Deal abl e price is displayed fromdealing with an anonynous Market Maker -
from whom the di spl ayed price ori g| nat es. As shown in FIGS 2 through

4, each W5 supports a ghggg %dﬁ\rg r tr%ﬁé{ﬂgcﬁ‘(ﬁfgf' ngle currency pair, and

its display thus_provides one ning only information
which a typical %r ader woufig 7cﬁwnsfqﬂ'éra possible implementation of how the MD computes

a Dealable bid for a particular currency currently available to a particular

4 Trading Floor, which may then be transmitted in the form of a MarketView

message to that Trading Floor. Preferably, in order to avoid the transmission

6 of redundant information and consequent excessive loading of the

communication network, these MarketView messages are transmitted to a

8 particular MAN only in response to a change in the Dealable pricé for the

associated Trading Floor. Moreover, it may be more efficient to transmit

10 information only for those active currency pairs which the Trading 'Floor's

MAN has previously identified to its MD in an ActiveCurrencyPair message.

12 As indicated symbolically in Fig 7 at block 100, the MD first selects

the particular Trading Floor and Currency Pair for which the Dealable bid and

14 offer price is to be computed (Fig 7 shows onl'y the computation of the

Dealable bid price; a similar computation is then performed for the Dealable

16 - offer price before a new Trading Floor and/or Currency is selected). The MD

then resets (block 102) the counters, registers and flags (i, :P, Q, S) it will
18. use in the computation of the Dealable price P. )

What follows is a loop controlled by counter i, whic;m points to the

120 entries in the particular ordered Quote List associated with the Currency Pair

_ and transaction type (bid or offer) then being processed, and which is

' 22 incremented at the beginning of the loop (block 104). |f the end of the

Quote List has already been reached (Yes branch from decision block 106),

24 the current values of the price P and the associated Small flag S are

transmitted to the Trading Floor TF, together with an indication of the

26 ~ current Currency Pair CP (as previously noted, no such transmission i$

required if the price and Small flag for that Currency Pair to that Trading

28 Floor are unchanged). However, if the end of the Quote List has not already

been react_ned (No branch from decision block 106) the next quote is then

- 30 read (block 110} and the relevant entries in the Preauthorization Matrix for

the current Trading Floor (TF) and the Maker of the current quote (Mi) are

32 then checked to determine if any previously extended credit ﬁas already

. -22-
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essential ,to tradi.-ng in that currency pair by neans of an anonynmous -
br okerage Syst-em However, the blank portion of the W5 display could
obvi ously be used for ot her data related to anot her currency pai r and/ or
anot her type of transaction. Furthernore, the djsplayed panel could be a
wi ndow within a larger display that al so displays data from ot her

I nformati on distribut and tr t.10 s apyw i gl Qs
shows the trader's Bu9?‘%5%38%3%Rg%?sf)%nngf’a?%%z%L‘ﬂp %@} eggﬁéfﬂ{ ﬁeopr"f‘&;iﬁ%'/gg
i nterface betweed thengbaﬂivmilablﬂrmypuwswtemamdnmuef thedoen thingk 104),

traders. At the top oforlEeslsll @enRBfanfo' QEGHAISAGNRANE 142 (25 shoun.

the Base Currency is United States do | ars Currency i s Gernman
marks), and at the top ri dgiewevaseif-box) (rlevaat entrigs of thecP 'G&'f‘@°6??“%|'\€§’f"éﬁye

resultant trade is sched uhgdatfdyatnaaéﬁreaﬁah crebitds Beatkableionea iatarsl b2e1 betweeh
o L) e Pk o AN e Pl e e g on
Currency (eg, DM 1. 720, prginated)jlthe pricd Picssdddated @uithr quote Qf isdoadedirito @y pricevo
addi ti onal 8 register P, and the associated Available Quantity Q; is added to the contents |
of the Quantity register Q (block 116), which is then tested (decision block
10 118) to determine if at least a predetermined minimum quantity {eg, b) is
available to the current Trading Floor fF; otherwise control passes to the
12 beginning of the loop {lock 102) and the process is repeated.
Assuming that the predetermiried minimurn quantity is available (Yes
14 branch from block 118), the Small flag is reset t'o 0, and control passes to
block 108, whereby the Dealable price ié transmitted and the process is
16. repeated. -
It: will be understood that the above assumes that a regular dealable
18 price may be based on a potential composnte deal which is based only on
quotes for a small size of the currency in question and that a small dealable
20 price is to be displayed only if such a regular dealable | pnce is not available
from any qualified counterparty or combination of qualified cou;wterpa'rties;
22 - if as mentioned previously it is desired to display only régular dealable prices
from a single source and/or to give each trader the option of displaying
24 either the Best Dealable price or the Regular Dealable price,~then it may be
necessary to scan the available quotes twice {once for the best available
26 regular sized quote, once for the.best available quote regardless of size)
and/or to maintain separate registers for Best and Regular sized prices.
28 By using more than one MD each in the form of a dedicated
computer, the computation of Dealable prices is distribut'ed among several
30 computers and is free from interruption by other unrelated tasks. Moreover,

only a minimum amount of essential information is transmitted to the MD

32 from its ARB, and from the MD to its MAN’s. Thus even in a fast moving
- .23
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digits 118,20 (commonly referred to as "Pips") which respectively reflect:
the remaining-two or three |east si gnificant digits of fhe displayed "Best”
bid and offer prices (ie, the bést price at which at | east one anonynous
Mar ket Maker is willing to buy the Local Currency, and the best price at
whi ch at | east one anonymous Mar ket Maker is willing to sell the Local

Currency); and the "Fi t he "Best" of.f ' . A Mar ket
Maker wi |l al ways vvanf'%fu'f)e%pﬁr g'ﬂ%\lgep ﬁfﬁ) |'{r?v'gf cﬁﬁérﬁ)tmcgeraiaﬁrk? RECq 'HE{’&"‘PH@“
price at which h2 is w Ieaq:mg'raddngsélobrthlewaere ifcamMill ist sespenkibie Jobdigtriputioe

‘é"' !3' DtEgu:SL 982“ les i t hapebiablePrices tdPbfetthalRié Pidding Fidkis,lif AidY BE preferable to use

a conventional pseudorandom generator to select the next Trading Floor,
thus avoiding any bias inherent in the sequence in which the Dealable price

6 information is computed and distributed.
As mentioned previously, the MD could, at the same time it reviews
8 the ordered list of available quotes, also identify any quote which qualifies
s " Red Dealable" or "Joined” and transmit a corresponding HitAlert
10 message to the Maker's MAN (possibly via the Taker’s ARB and the Maker’s

ARB). Alternatively, each ARB could repeat the process of Fig 7 for each
12 trading floor in the entire. trading system, which would require mo're

computational resources but fewer communicatii?n resources. In particular,
14 such an alternate embodiment; as shown in Fig 5, woqld require at most

only one HitAlert message for each bid or offer (to the Maker’s MAN from
16 the Maker’s own ARB]).

18
20

22

26

28 This Sheet Has Been Re
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systemis. preferably able to "automatch" a bid prlce from one Maker with

PR

WE CLAIM:

.. A trading_system for trading of financial instruments between traders
-2 trading at a plurality of trading floors, said system comprising
a communication network (Fig 1) for transmitting electrenic messages,
4 a plurality of trader terminals (WS) each ésso,ciated with a respective one of
said trading floors and connected to the communication. network, for

6 generating electronic price quotatipn messages (duoteSubmit,'Fig 3)
' including bid and/or offer prices (Fig 3,46,48), and .
8 communicating selected bid and offer price information (Fig 2,

24,26)) based on price quotation rhessages {(MarketView, Fig

10 2) originating from other said trading floors and received ov.er
the communication network, ;

12 credit limit administration means (MAN, ARB) connected to the

communication network, for determining whether 'é predetermined

14 level of credit is currently available (CreditUpdate) from each trading

- floor to each of the other trading floors, and

16 dealable price distribution means (MD) connected to said communication

network and _respor'1sive to said price quotation messages

18 {CreditUpdate) as well as to said credit limit administration rﬁeans

(MAN, ARB) for transmitting dealable price messages (MarketView)

20 ‘ to the terminals (WS A1b1, WS A1b2) of at least one particular

trading floor (MAN A1b), said dealable price messages (MarketView)

22 being derived only from price quotation messages {(QuoteSubmit) from

those trading floors (MAN A1a) for which said credit administration

24 ~ means (ARB A, MAN A1la, MAN A1b} indicates said predetermined

level of credit is currently available on a bilateral basis both from and

26 to said particular trading floor,

(¥

2, The tréding system of claim 1, wherein said selected 'price information
2 {QuoteSubmit) communicated by the terminal at said particular trading floor
comprises said dealable price information (MarketView).

- -25-
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an equdl or-lewer offer price from another Maker, assuning that the two

Makerssslhave sufficient credit with each other. Accordingly, the, displayed '

"Best price” 18,20 will normally reflect a price spread in which the offer
price is equal to or higher than the bid price; however at tinmes it may
reflect an "Arbitrage Cpportunity"” in which a third party having credit

with the two Makers i g abl Buy at a of f I one, Vake
and sell at a higher §1 ﬁeé@d{ngys[yﬁtgnb? '“ﬁaré" nefdin Bid &all—ggléjé?écer’r%ff’éma?%re
is no requirener that24a2walchmbrl$$kﬁre best pmmsaqmed@emnhd auantityp( $5re)
and an offer price fog,fibfeSAE aﬂg%g%m é'zehgt%émﬂh) Wi WRfK bildterdiR@bait

a bid (or offer) price I's accepte
correspondi ng off er (eMrantnexsts.ce fromthat l\/aker Wi
the trader's option) automatically w thdrawn. Thus it

Buyer), -any
Il be (preferably at
is al5o pOSSI bl e t hat

an offer price but no,bid_price Vi ce versa di spl ayed as the

Best price 18,20 at tfe t¢ eé’ladt"%éyﬂ‘iegb‘?fﬂﬁ'm% zvhere&saaf%ebaéqii? @ﬂ/e'“ ormation

contenpl at ed, tl2e di s(@4:3&disBaestbebt pricentor abkleprepetemained quantity ($5m) available
) from a single one of said trading floors (MAN) with which bilateral credit

4 currently exists.

5. The trading system of claim 3, wherein said dealable price information
2 (24,26) is determined from the best prices for said predetermined quantity

($5m) available on a composite basis from morg than one of said trading
4 floors (MAN} with which bilateral credit currently exists.

6. The trading system of claim 3, wherein said dealable price‘information
2 ° further comprises the best price (24,26} for any quantity (28) :a.vailable from

at least one of said trading floors with which bilateral credit currently exists.
1

7. The trading system 6f claim 6, wherein

2 trades are possible for a small quantity (28) less than said pre—determinéd

quantity, and

4 said dealable price display means (Fig 2} displays a price (24,26) applicable

only to a small, but otherwise dealable, quantity when said

6 predetermined quantity is not available to the associated trading floor.

8. The trading system of claim 1, wherein said dealable price information

2 is communicated in the form of a visible display (Fig 2).
9. The trading system of claim 1, wherein said dealable price information
2 is.communicated to at least one of the traders in the form of vocalized text
{Table 1).
- -26-
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18,20 afe.each valid for at least a predeterm ned quantity of curreney (for
exanplepfive nmillion US dollars) froma single source. Since such a

quantity may be avail abl e at the displayed price in a corrp05| te transaction -
i nvol ving rfrore than one Maker and nore than one price, it is possible that --
at | east a portion of the transaction could be executed at a better price

t han the displ ayed Be ln.a with the

i nvention, a "Deal abl Z %etra(llcfr(\ﬂ SY¥en °fﬂa|“3e1 ﬁgr%g ?crf%hl y fromthose
bids or offers fZom oah@uraﬂt\amfngcqéssm@emhw)hav@ebmt@rféscm*emedicéﬁmn at

| east some noninal | evel qfet&usnaamamg:sﬁgt scéeeeawéwmmagm.até@mp viifh

the potential Taker and vice versa, and | east the "Pip portion
of the Deal able drice is g Bt r‘i'@l‘ﬂ'lgyf"lﬂ’saﬂf’zi‘y%ﬁ?°5ﬁ’ aﬁ?q?émdééwlﬁﬂrﬁ{uﬁ@&!aé%ﬂ to
the potential Taker. onlywith@ sebbntbtradif g fodt foMplathtainiig Ze66rdioR bl radak er

d th D/ DEM t r ad i di ng_Fl is thus eligible t
Sell Gorman mar b2 (" DEM ) SPedRd opurvplkoh b pepc et e KRR Ao o ©

("USD"), or.to Buy atother more distribution nodes (MD) connected to the communication

8 network,
wherein
10 said access nodes (MAN) collectiveh} comprise said credit authorization
means, . '
12 said distribution nodes (MD) collectively comprise said dealable price

distribution means, ;
14 said access nodes transmit over the communication network to said
distributor nodes credit update messages (Cre'ditUpdate) which
16 indicate whether said predetermined level of credit is currently
available from one trading floor to another ‘trading floor without
; 18. indicating the extent of any credit currently remaining ébove said
predetermined level, . !
20 said dealable price distribution meafs maintains at each of said distribution
nodes an ordered list_.(1 10) pf at least those of said pricé quotation
22 messages (QuoteSubmit) which are not yet withdrawn or reserved
and a preauthorization matrix (PM, Fig 6) whose individual entries
24 collectiveiy indicate whether or not said predetermined level of credit
is available on a réciprocal basis between each of its respective
28 ' trading floors and each of said plurality of trading floors,
said dealable price -information (108) is transmitted from each said
28 distribution node to one or more of said access nodes for eventual
transmission to associated ones of said terminals (WS), .
30 each said access node {MAN) is located on the premises of a respective
trading floor (TF) and contains only credit information originating with
32 said respective trading floor, -

- -27-
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offer rjate of - 1. 7217 mar ks per dollar, and the éystem has. al ready verified =

12;.»~.
/"‘\__

comy H
- ]

said credit limit administration means transmits an electronic credit update
34 message {(CreditUpdate) to said distribution nodes (MD) whenever a

) predetermined minimum level of credit becomes available or is no
36 longer available to a particular said trading floor, and

said credit update message doe_s' not s_pecify the amou;f of credit available.

11. The trading system of claim 10, wherein those quotes which are for
2 a price equal to a particulaf said dealable price and which originate from a

trading floor which has bilateral credit available with the trading floor
4 associated with said particular dealable price are identified as “dealable

quotes”. -

12. The trading system of claim 11, wherein the record of executed
2 trades maintained by each access node is used to automatically recover or
rollback pending transactions which have been identified by another node

4 as potential trades but which have not yet been fully executed or canceled.

13. The trading system of claim 12, wherein each quote that is identified
2 as a dealable quote but that is not the first dealable quote at at least one

i

trading floor is identified as a "joined™ quote.

14. The trading system of claim 10, wherein
2 said price quotation message (QuoteSubmit) includes designation of the
trading floor (TF) from which the quotation originates,
4 said trading floor designation (TF) is used by said each distribution node
. (MD) in deriving said dealable price messages (MarketView), and
6 said dealable price message does not include any designation of the trader
or-trading floor from which the quotation originates, when received
8 by éh"y said market access node (MAN) or trader terminal {WS).

156. The trading system of claim 10, wherein said current credit limit is

2 derived: from a predetermined ‘-maximum trade volume and the actual

——
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that t

deal ,

H
nnne;anEnynDus Makers with whomthe trader is currently stil
and that those eligible Makers are

di spl ayed Deal abl e price 24,26 is curféntly'available'froh1bné or .

eligible to
willing (either collectively or

i ndi vidual Iy, depending on the trader preferences and/or design tradeoffs

menti oned previously) to sel
m ni mum quantity of the:

(or buy) at

particul ar Local

| east the sane predeterm ned
Currency involved as was used to

determine the di spl ayeunidstiveprade soluthedetwadrusaid assogialgd tradingdloopangyong other

Deal abl e price 24, 26 Wﬁ
18,20; If worse than t

rrce

Ag‘@;‘g‘}@g’egﬁ“&ﬁ‘tf glgréhw Hyp&s & riirRiEhsBaMentd! | Ce

this'iIs an indication that the

trader is barred by credit limtations fromobtaining the best price that

is
bil aterally, [
price have extenéed
extended any credit to
traders at any of the
di spl ayed Best price.

t hose particul ar
client sites wll

AN R )

-

-

then theoretical |ygvairhgfhgingspsRAtof dAMAE avitiéiflishidicuirreat elebit ifeds a
i s possiblethat the

ker . . k bef h
Carainac LTI popIFsblecta A RlrBly i SSRiRY TRILARTD: hove not

and thus that none of the

Maker s,
see a Deal able price equal to the
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The fortgqi Rg+inplicitly .assumes that the Best price 18, 20 and the

Deal abt® pri.ce 24,26 are sufficiently close that the Figures 16, 22 are
unaffected. If that is not the case, it is preferable that the displayed
Fi gur es correspond to the correspondi ng nost significant digits of the

di spl ayed Deal abl e prices; if the "Pips" of the Best price are worse

than the correspondl ng Ieast S|Rn|f|cant di s of a displayed Deal abl e
price, it will be appFRERITIMAN ﬁﬁ@‘%rﬁ%ﬁ&ﬁﬁﬁ@'ﬁ'iﬁﬂ'@p E $¥STEM| abl e

price should be 2 incremented or decrenented by at |east one digit to

poseible that - at |east a smail  estiAq) PEEBREBESREL Cne or more

Makers at a bettdr price than that which is currently displayed as a

regul ar Deal able price (or t I labl e
af tger the price i g di spl( ayeg %{bt R:E-BPO%@Q% sﬁ"’r?aekm éﬁé 19‘?d%ﬁ?’9%§§%§¥$t #gﬁﬁ’é‘gt
is processed), i B whi difeshdQueteSubmisdEig %efyometb@&/eowerpartﬁayv\éﬁm%aﬂ dcwithe
average price that is ﬁlﬂ@ﬁ%&ﬁ pé??ﬁmAﬁB@rW%h@ltf%” I WﬁAﬂaZl ls éﬂr%kl@%ﬁable to

Deal abl e price. ghl s wi || be the case whether the system h
deal, while maintaining the anonymity of the potentlal counterparty and the

N,

confidentiality of any specific credit limitations imposed by the anonymous
10 potential counterparty. Te that end, each bid or offer (QuoteSubmit, Fig 3)
for a particular type of financial instrument is prescreened by the system for
12 compatibility with limited credit information (for example, a one bit flag
indicating whether a predetermined limit has already been exceeded) and an
14 anonymous "Dealable” price {24,26) is calculated for each of the traders
' (WS A1b, ... WS A2a) dealing with that particular financial instrument.
16
(Fig 5)
18 '

20
22
24 _ -
26
28

30

— o
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exeettsd a single transaction only with a second Maker ‘with whom'the

13

OTHER
ARBITRATORS

better. price. originated,
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MAN

or a conposite transaction with that second
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ang thes Maker- wi th whom the displayed price originated. _ | nst ead of

a regul ar Deal-able price, a Small price may be _displayed, preferably
identified as such (for exanple by the | estgEf 2'6F ¥ 28:and whi ch dlffers‘-
fromthe regul ar Deal able price in that only a relatively small quantity

I's collectively available at any price fromthose Makers with whomthe

t rader currently is eligible to deal. For exanple, if deal size is
expressed in units of one mllion dollars, the Best price and the
regul ar Deal able price may each represent avail abl e deals having a
potential aggregate value (not necessarily - all fromthe sane trader) of
at least 5 mllion dollars, while a Snmall price represents avail abl e
deal s havi ng a maxi mum potenti al val ue of betmeezg and 4 mllion
dol | ars. Anong the options avall st 0/ach trader through his
Trader Profile panel (see Fig 4) is the ability to display either the
regul ar Deal abl e price as 12
_j . 14
. USD/DEM 12/AUG/91V
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o510 17 )]s e
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descri bed above, which is good for at |east the preVi ously nenti oned

predeterm ned-m ni num quantity (eg, at least 5 mllion dollars), or a best
Deal abl e price which is the best price asHiEt alffes t o that trader for even R
nom nal mnini num quantity (eg, only 1 nmillion dollars). Pref erably,
the trader has al so previously specifi ed a default transaction quantity
using his Trader Profile Screen and the displ ayed Deal abl e price _
functions as the default val ue for e trader's requested trangaction
price. Thus, the trader may quickly{and accuratel'y respond to new

Deal abl e bid or offer price by nerelly actlvatl ngga Buy but £bii 3% or a Sel|
button 36, respectively on the scregn,Qassum ng PBhat the ditsHay iis

touch sensitive or is provided with aBnpuse” orot her poi B i @d Vi ce;
alternatively the Trader nay use a m%l ﬁusi{{bm keypad haviq: dijcat ed

function keys for the various funstijone~and d dl.c.at ed size yg?fdr vari ous
predeterm ned deal sizes as well 'as cénvent i onll -Snumeri cal IEBE% nd cursor
keys. If the desired quantity 30, 37 i4} not a 'Eable at t liayed
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"wor ki ng

with respect to FIGS 3
| ngsy €8t , the system gives the

be di scussed in nore detail

of fer.

trader accepting a Deal able price

14.

any mssed quantity may be the subject of a subsequent
bid or

Deal &l e price, as V\)iII
t he bal ance"

and 4,
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t he benkfit of any undisplayed,Snth price froman eligible counterparty

that is

case,

undi spl ayed Snal

"behi'nd"
t he buy -or sell

pr

As noted previously,

bid price is equa

(ie,

equal

i ce,

the trading is perforned el ectronically,

to or

better than) the Deal able price.
request .woul d be eKéiw ed sas two trades,
and the other at the displayed Dealable price.

and when a
to or greater than an offer

price,

the - two wil|

I n that

one at the

normal | y

be automatically matched, with the system automatically allocating any
price difference between the two trader's in accordance with previously

agreed tradi ng rules.
be greater than a displayed offer

18,24 w |

Thus it
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price 20,

traders are barred fromdealing with each other because of credit

restrictions but are both free to deal

possi ble that the third
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| i kely that a displayed bid price
26. However,
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A S § . ’
trader will Me®’presented with an arbitrage opportunity. When t he
Deal abl e price 24,26 originates with the trader hinself (or another trader
on the sane Floor), the trader -is preferaghquggg%ed to that fact by
di splaying his price as the Deal.able price, %nn In a visually distinctive
manner and with the corresponding Buy or Sell function 34, 36 optionally
i nhibited. Thus, his Trading Floor may be prevented fromin effect dealing
with or against itself. I cor i anot her aspect of the
invention, the disiﬁlﬁﬁd pﬁ?ce dajrp ey ARBTHERal Ly be "vocalized": whenever
there is a change in e displ gyed pregsr the nerical data
el ectronically converted to texX f ] s pgmverted to digital
speech using conventional speech synthegis circuitry. In that event, it is

preferable that only the 'Fap . - Deal abl e" prjce quotes gre
announced (unl ess, due to 'igh I Ls would-riesult in gn anbi guous
price), so that the traden 3 T _ % E*fﬁ ;8 nonessent ijal
information. Thus, the vodadgy Lrﬁ Bt on W'l 8agnal Iy
L‘102
> I=i+1
No4 TRANSMIT
: TF/CP/P/S
YES (108
READ NEXT QUOTE
FROM ORDERED LIST
RESE
(Ti, M, P;, Q) T Sshi_.AaLL_ FLAG
] L'110 ( _
120
YES
112
YES
114
HP=P;
BQ=Q+A; ﬂ‘116
118
NO Q>s5 YES
This Sheet Has Be
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i nclude only t ORELEGRNt digits (Pips) ‘of t he di spl ayed Deal abl e
bi d- -and..offer ngﬁ ai‘zﬁgﬁ*és status changes for any recent quotes or
hi't s™i.ni ti at eq the trader] An exenplary trading scenario and the
resultant vocal |2®Ba§mmasca ipns is presented in Table 1.
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CREDIT MANAGEMENT FOR ELECTRONIC BROKERAGE S_YS:I'EM

R

TECHNICAL FIELD

The pfesent invention relates generally to a electronic brokerage
system having a communication network connecting traders dealing in
financial insfrurﬁei\ts,-and more particularly to a 1computerized system for
distributing anonymous price quotes on a selective basis in accordance with
.previouély established credit limits. ' ' '

BACKGROUND ART _
Reuters’ publlshed European - patent applications’ EP 399 850,
- EP 407 026, and EP 411 748 disclose an automated. matching system for
anonymous trading of foreign currencies (or oth?r financial insirumenfs) in
- which a single host computer maintains a central data base consisting of all
the trading instruments availab.Ie for trade, credit information, and the
various bids and offé'rs that are present throughout the system. The host
computer uses the infori'_nation in its central data base to match active bids
and offers (as well as gxecutin'g any tr?nsitory “hit bid" and "take offer”
transactic_ons) based. on matching criteria which include the gross
coﬁnterparty credit limit between counterparties to a potential matching
transaétio:n, price, and available quantity. To that end, eac;l client éite
establisheé and may subsequently vary or reset a credit limit for each
possible :counterparty. which is used by the host computer to establish the
gross counterparty credit limit for each possible pair of parties and which is
equal to the minimum of the remaining credit (initial credit limit less any
. applicable transactions; that have already been executed) from the first party

to the second party and from the second party to the first party. The host
computer blocks compietion of an otherwise eligible matching transaction
between a given pair of potential counterparties when the transaction has
an associated value in excess of the applicable gross credit limit. (n that
system, thévarious client site computers (keystations) merely main;cain and

displ,_ay a restrictéd subset of the information available at the central
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computer, such as a predetermined number of the best bids and qffers, ‘and
communicate credit and other transaction oriented’information to the host
computer for execution. However, in an attempt to preserve the anonymity
of the parties, the client sites do not have access to'any credit limits set by -
their possxble counterparties, or even to the identification of any other party
toa partlcular transaction until after a transaction has been completed.
Thus, in the known prior art system, confudential counterparty credit

limit data is maintained in real time and utilized as part of the trade matchlng

process by a central host computer. As a consequence, each client site has -
no way to determine, prior to committing to buy or sell at a displayed brice" .
from one or more anonymous counterparties, whether it is in fact eligible to
respond to any of the bids or offers currently being displayed. The client

. site is connected to the central host computer by telecommunication lines;
- the host computer is hpt under the direct control of the party providing the
- confidential credit limit data and thus provides potential opportunities for

unauthorized access to the .credit information, even though theé host

" computer does not utilize the credit information until a match has been
- found between a Buyer and a Seller.

Consequentlly, until he attempts to execute a trade at the best.price
currently displayed on his screen, a trader using the prior art anonyhous
matching system has no way of knowing whether he has cred-it with, and
is willing_,fo extend credit to, the anonymous counterparty offering (bidding)
the best price currently displayed on his screen and thus whether any
attempt to buy or sell at the displayed price will be subsequently invalidated

by the system for lack of such credit.

‘SUMMARY OF THE INVENTION

It is an overall objective of the present invention to provide an
anonymous trading system which canidentify the best bids and offers from
those counterparties with which each client site is currently eligible to deal,
while maiﬁ"taining the anonymity of the potential counterparty and the

confidentiality of any specific credit limitations imposed by the anonymous
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potential counterparty.

To that end, each client site preferably provides the system with only
limited credit information for each potential counterparty (for example, a one
bit flag indicating whether a predetermined limit has already been exceeded)
and each bid or offer for a’ particular type of financial instriment is
preferably p'resc'reened by the system for comphtibility with that limited
credit information before calculating an anonymous *Dealable" price for - .

-presentation to any-of the traders dealing with that particular financial

instrument.
In a presently preferred embodiment, the prescreemng is a simple
check to determine whether any credit remains between the two possible

* counterparties to the potential transaction, and thus may be performed using

a simple yes/no Preauthorization Matrix before ar‘!y bid or offer is transmitted

toa particular client site.

In accordance with a preferred embodlment, such Preauthorization
Matrices are maintained at each of several regional nodes ("distribution
nodes") of a distributed processing communication network, with ea:ch such
distribution node being connected by corresponding individual permanent

- links of the network to those client sites ("access nodes”) for which it is

responsible for distributing m_arket information including customized
"Dealéblg" bid and offer prices ih addition to global "Best™ pri;:es. .
More particularly, in the preferred embodiment, the sensitive credit
limit data indicating how much credit a particular client site is willing to
extend to each pbésible countérparty is maintained only at an access node
associated only with.' that particular client, and only a simple yes/no
indication of whether fhe entity {for example, a trader, a trading floor, or a

_bank) associated with that particular access node is willing to transact

business with a particular counterparty is transmitted to the other nodes of
the communication network. _

To further limit the data received and processed by each of the
relevant regional node computers, (ie, the distribution nodes closest to the

partic'ular site and/or closest to the particular counterparty), only changes in
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the credit state between a particular access node and a particular
" counterparty (ie, credit is no longer available or credit is now available) are

transmitted to the distribution nodes, and any credit state information only
relevant to transactions between two client sites both associated with other
distribution nodes, may be altogether ignored.

In a preferred embodiment of the system as currently contemplated,
if either of the two applicable limits has not alreadv been exceeded between
a partlcular pair of counterparties, the system dlsplays the entire bid or offer
as a "Dealable” transaction, but permits each client site to block any
above-limit portion of any resultant buy or sell transaction during a
‘subsequent deal executionlverifiq'ation process. Alternatively, possibly at

* the option of-the party by or for whom the low limit has been set, the entire
. transaction could be executed, or the entire trar}_saction could be blocked.
" As a second alternative, fhe Preautrlorization Matrix could indicate whether

‘sufficient credit remained to execute a predetermined “standard” deal

amount-in additidn to, or instead of, a mere indication as to whether any
credit from a particular potential counterparty had already been used up. In

+ " such an alternéte embodiment it might also be possible to display to each

trader two “"Dealable" prices: one at which at least the predeterr_nined
"standard" amount is available, and a second price at which only a "Small™
amount rﬁay be available. ) -
As currently conter_nplated_, each of the regional nodes transmits both
a Best 'current price (for which a predetermined minimum quantity is
available independent of any credit constraints) and a best Dealable price

(for which at least limited credit is presumably available on a bilateral basis

" with at least one of the counterparties making the bid or offer), as well as

a "Small" indicator that may indicate a thin potential market in which that i

predetermined minimum .quantity is not available at any price from any
counterparfy with whom the trader is eligible to deal, but nevertheless a
smaller qugntity is available from one or more of such eligible counterparties.
In determirﬁng whether such a predetermined minimum quantity is available,

the system may consider composite deals from more than one Maker or at
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17 Fig 3 shows how the displ ay is transfornmed when the trader is
nof confent to assunme a passive role in which he nerely reacts to deals
solicited by other traders, but rather w shes to assune for hinself the
role of a Market Maker. In that case, a Maker's "Quote" panel 40 appears

bel ow t he 5 _ THIS SHEET HAS BEEN
REPLAGED

more than one price, in which case the displayed price is preferably the least
advantageous price included in the best such composite deal. In an
alternative embodiment, the system does not take into account such
composite deals when displaying a pricé. but still identifies the oldest quote
at the best price asa potential match, thereby givigg the traders the benefit
of any price advantages for smaller sizes.

_ In accordance with another aspect of the -preferred embediment, at
least the first Maker having an open quote that is displayable- as the '?Bes-t.
Dealable® or "Regular Dealable” at any of the other trading floors is
automatically alerted that his bid (offer) quotation is ttie Best price available

‘to at least one potential counterpérty with whom mutual credit exists, and
" thus could be hit (taken) at any time. Similarly, at least if the quoter’s bid
. (offer) quote is not currently the first Best quote ?t at least one trading floor
“and is thus suf)ject to immediately being hit (taken) by a trader at that
“trading floor, he is preferably also alerted if his qﬁote is “joined" (ie, equal

toin pnce, but later in time) to such a "Best Dealable” or "Regular Dealable”
price from another trading floor.

Preferably, in accordance with another aspect of the invention, the

‘system also determines whether a Quote has been "bettered"!; that is to say,

no longer qualifies as a Dealable quote (or joined to such a quote) at at least
one potenfial counterparty. In that case, at the trader's option,’the systém
wiil autométically cancel such a bettered quote.

in accbrdance with -yet another aspect of the invention, the displayed

Dealable price (unless accompanied by the "Small" indicator) is valid for at

least a pfedetermined minimum quantity (which, as noted previously, may

‘be a composite of small sizes from more than one source, or which always

reflects a regular size from only one source, depending on system design
tradeoffs and/or the trader preferences) and only prices and not quantities
are displayed. However, assuming that the Best Dealable price for a regular
quantity is greater than the best Small price, each trader may optionally
select whicsﬁ of the two such Dealable prices is displayed.

When a "buy" or “"sell" is made for a quantity in excess of the

m‘\\“ REPLACEMENT SHEET
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Taker's "Buy/ Sell" panel 10 of Fig 2, so that the trader may act both as a
Maker afid as a Taker, using a pointing device or a designated key of an

al phanuneri c keyboard to nove between the two panels. The Figures 42, 44
and Pips 46, 48 have the sane function as in.the Taker's panel, and take
their respective initial values fromthe cur 5 in Fig 2,
the bid information is on the left, wéle th}jg gft%%ngﬁﬁwon I's on the
right. Inmrediately bel ow the price informati RLAGER: i s pr esent ed
with the relevant bid and offer quantities 48,50, conventionally expressed
in mllions of US dollars. When the Maker's panel first appears, these

quantities a EMUEuQSIa&}Hc‘abtfa%'éhﬁr ichitashOaiaB Lith!thé Bohebigaliag nbyiAg e S

personal tra e t o -chdnge any "Pi ps" or
"quantity" annemtqugm/\mmi toher beRes than tgctispaverogrice gpd thyg ‘r’l cal

keyboard, usih@piebstl #RAKICtbRYs Fot dm}fﬁuléﬁ\erau%hﬁiyobrﬁalef trehcuesi%d Bynately, -
changes in the numerlcal data caul d ﬁ‘ r}??r d b% sel Qthg ﬁ field with
a mouse or othfeftragss: nthentragen, preferabjy; fheq 'S\e gan. oF "Werklag 8 an upward
i ncrement of palRcd™ (in WHicHthEOsyStémc@utarkatically generates a bid/offer for the

difference).

In. accordance with yet another aspect of the mventlon, changes in
the Dealable price information and specifics of any subsequent transactions
" initiated by the trader are optionally vocalized electronically _by the trader’s
terminal and provided to the trader in audible form, together with succinct -
"details of any subsequent transactions. For example: Whenever there is a
change in the Dealable "Buy" price, the least significant digits of that price
. are electronically converted to text which in t‘yrn is converted to digital
speech using conventional speech synthes:s circuitry.
- The above description refers to the processing and distribution of data
: as thougl:\ they were instantdneous processes; it will be appreciated by
those skilled in the art that some délay is inherent in the type of system
descnbed and that as a consequence, the information available at a
partlcular processing node does not always reflect the most current
information available anywhere in t_he system. However, at least in a
preferred e'mbodiment, any such delays in the display of Dealable price
information may be kept within acceptable limits by transmitting only
- changes over the communication network, by using several processing
nodes operating in parallel to compute the Dealable price information for'
different Trading Floors and/or different currencies, and by providing
‘dedicated communication links between each processing node and its

associated Trading Floors.

BRIEF DESCRIPTION OF THE DRAWINGS
Other objects and features of the present invention wnII be apparent
from the followmg description of a presently preferred embodiment taken in

connection with the accompanying drawings, in which:

REPLACEMENT SHEET
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i ndicating a downward increnent of one Pi p. Once the trader has changed the
dlsplayed nunerical information to his satisfaction, he may then send a
doubl e sided bid/offer quote:nmessage (QuoteSubmit, Fig 5) either by
activating Send button 52 wi th”a nouse or a conventional tab key and enter
key, or by using a dedicated Send key on the trader's keyboard (not shown).
Optionally, the trader.ny also send a silngle-side bid or offer, using the
Bid button 54 or Offer button 56 instead of the Send button 52. Once the
guot e has been transmtted, an optional timer (not shown) nay provide a

vi si bl e and/or audibl e i ndi cation that a predeternined exposure time has

el apsed. In addjt on t he trader in his Trad Profil e panel
(Fig 4) an optth LE GHﬁW'%”quoi@i%'fm%{m" P 85k T haug?réoqs :

wi t hdrawn once a prwdsestions acd rmacemmgewpesuaseclatedﬁhmgvﬂbeen -reached. At
any tinme, the Hgaéieéepnagtﬁg%a&gre QL{'ISQHHEBBVBO to withdraw his current
Fig 3 depicts the trader’'s Quote display:
Fig 4 depicts the Trader Profile Display: .
Fig 5 shows the flow-of messages in the communication network which are
used to generate and distribute Dealable; pnce information to each .
individual trader; '
FIG 6 depicts a Preauthorization Matrix; and _ .
: Fig 7 is a functional flowchart showing how -the Dealable 'price_ is - -
o “computed.. '

DETAILED DESCRIPTION OF THE PREFERRED E:MBODIMENT
| In the described embodiment, the trading system is ‘an electronic
brokerage system having a communication network for facilitating the
buying and selling of large blocks of foreign currency by'i traders each
associated w&h his own Workstation ("WS") located at a Trading Floor of
_ a subscriber bahk ("ciient site*). As shown in Fig 1, each client site has its
dedicated client site computer ("Market Access Node", or “MAN") under the
" control of a Floor Administrator, which maintains transact'ion records, credit.
limits, aﬁd other confidential information originating with it's associated
Trading Floor. The WS’s and the MAN associated with each Trading Floor
are- connected via a conventional self-repairing DEC VAX nefwork to a
nearby distribution node ("Market Distributor" or "MD"} eomputer, which
typically analyzes and-distributes current market data. by means of dedicated
| permanent communication links to one or more associated MAN’s in a
" particular city (or other local region), and which may also ‘ provide
administrative functions for the cor_nmunication network. Although not
considered critical to the present invention, a group of MD'’s is preferably
supp|emegted by é common trading region processing node ("Arbitrator
Node" or"'ARB"), with the_ ARB performing those functions (such as

identifying potential matches between Buyers and Sellers, and other aspects

REPLACEMENT SpER?T
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18 quot e, wher eupon he may conpose and send a new quot e.

Préf erahil y,

as will be discussed in additional detail with respect to
7, at the sane tinme the systemuses the quote and any associated credit

8.

of the "Deal Matching" process that require coordination with more than one
client site) which make the most efficient use of the communication network

" if done centrally or regionally, while the MD’s perform those functions (such

as generation of separate Dealable price information for each individual client
site) which are readily implemented in parallel in- a distributed processing
network and which make most efficient use of the communication if done

locally or in close proximity to the individual client sites.

In that redard, itis preferable to have more than one ARB, with each
ARB having primary responsibility for trades initiated by Market Makers in

" - the ARB's own trading region, and being connected to all the MAN’s and
' MD's of that Trading Region as well as to the other ARB's in other trading

regions by permanent dedicated links of the communication network. In the
majority of deals, it is anticipated that both the l\?_laker'and the Taker will be

within the same Trading Region and thus will be directly linked to the same

ARB which can therefore identify a potential match and coordinate its final
execution without any communication with the other ARB’s; at the same
time, the other ARB’s can simultaneously be processing deals related to

_other traders in other regions. Conneqting the various ARB’s with one

another by dedicated permanent communication links not only facilitates
deals with a Taker in a remote trading region who does not ndrmally have
any direc‘f link "to the Maker’'s ARB, but also provides z;n efﬁciént
communication network fdr broadcasting price quotes to all the traders in
other trading regions. Preferably, the various MD’s, MAN‘s and ARB’s are
each provided with a local backup aiready connected to the communication

network in accordance with.the teachings of the commonly assigned US

-patent application entitled “ACTIVATION OF A DORMANT SIBLING

COMPUTER IN A COMMUNICATION NETWORK" and filed 9 Nov 1990
under serial number 07/612,0451; however, it is also possible, albeit
wasteful of communication resources, to establish temporary communication
links betwa_gn the MAN's and MD’s of one trading area and an ARB in a
remote trading'area, so that the remote ARB can function as an emergency

backup for the local ARB. In any event, the system is preferably provided

|REPLACEMENT SHEET
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prescreenlng i nformation to determ ne the deal able prices to be di spl ayed
at ‘each? potential counterparty the systemalso determ nes whether the
current quote is equal to the Deal able price (either Best Deal able or
Regul ar Deal able) available to any potential counterparty with whom
bilateral credit currently exists, and if so, alerts the quoter that the
di spl ayed price has priority In time ®ver any other avail abl e quote for
that deal size (regular or small) from other trading floors and is subject
to i mediately being hit/taken (a "Red Deal able" quote, preferably

i ndi cated by red background) or is equal to such a Red Deal able (regul ar

or small) quot ﬁ,.tf,rgrfgéw geéﬂi& @P uﬂﬁa:%bfw céﬁabnl&?'tﬁedetegﬂ%é%reﬁéhﬁfe‘%r abl y
indicated by a " = sig hown in Fig 4,

each trader cabetgep ‘Uhﬁ 'aca'ﬂaéaé?%ﬁ B'ﬁ"}t ‘EEY gach obghe &@HMB% 8Afls current
tradi ng currengigiohdl (ARB] prbSedsing rddes int sd1repenerath rhigsingios qpestiopape def aul t
val ues for norpml _and max 4, J6.and price tine [imt 78,
and his pref er@@é@"f’é’&ﬂ?ﬁ??{@ '?ﬂ)&?tﬂﬁg?w%ﬁf%tﬁﬁ? 'é?]‘Pe‘tsr ading protocols 78,
such as canceling alvqembedh@ruwmuﬁi%tlohammmpm tnodes$ \arel @etrhanent
(maintained indeflmtely between two network components) or temporary
{established dynamically for a short penod of - time) they are preferab_ly o
' "logical flinks" which have the property that messages sent in a-certain order
over the same logical link are guaranteed to reach -their destination in the
same order. Moreover, the cdmmunication network is preferably provided -
with sufficient error detection, error correction, and network self-repair
| capability to guarantee that messages sent via these logical links are error
- free. '
o In summary, each MAN is connected to other MAN's by a robust
’ communication network which connects the various Trading Floors and
which supplements the MAN’s with a number of processing nodes
{preferably in the form of MD's and ARB's) to facilitate the distribution of
price quotations and other market data and to execuie transactions by
matching eligibie Market Makers with eligible Buyers and Sellers and by
monitoering the transactions until they have been completéd or aborted, with
the MAN.-",s being responsible for Trading Floor specific tasks suciw as logging
the completed transacfion and updating the credit limit that was previously
available to the counterparty Trading Floor.
The structure and function of the trader WS’s, MAN‘s, MD’s, and
ARB’s will now be described in detail, with particular emphasis on how fhéy
' dooperate to distribute price quotes (bids and offers) from a Market Maker
--to potential Takers throughout the system. In the prior art, sucﬁ- quotes
'.were made available to the individual traders merely in the form of one or
more public"best prices for each curréncy pair (or other financial instrument
type) then being offered by any Market Maker, without regard for any
confidenti;l credit restrictions imposed by the Maker or by the potential

Taker that may prevent any deal being consummated. However, in

|REPLACEMENT SHEET
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(only a portion of the available size was matched with a qualified
counhterparty) or bettered (is not equal to the Best Deal able price for that
size that is currently available to any potential counterparty wth whom
bilateral «credit still exists). As noted previously, the Trader may al so
el ect to display . the Regular 80 or Best 82 Deal able price, and the system
al so provides the trader with variousl®bptions 82 for automatically
"wor ki ng the bal ance"” in-the event the trader attenpts to buy or sell a
particular quantity at the displayed Dealable price but msses the deal in
whol e ("conplete”) or in part ("partial"). Depending upon the particular
option selected, the system autonatically generates and transmts a bid at
the | ast Deal 8Bfasd@jidecivith, thes present fhaventioh cfach kaderesgives @oPHYAret he f ul |

quantity desi DeslableQsricB, WHidH tHeYsysestH Mas prestrlaendti for eneabsenbelofeAy t he
O ol 3PS HRE b S B e B g W o Dodifid 1t 0n: @
price is displayed from dealing with an anonymous Market Maker from
whom the displayed price originates. .

As shown in FIGS 2 thi'ough 4, each WS supports a single trader
trading in a single currency pair, and its display thus provides one or two
'panels ,containing oniy i_nformation which a typical trader would consider
essential to0 trading. i’n that currency pair by means of an anonymous
brokerage s'ystem. However, the blank portion of the WS display could -

."obviously be used for other data related to another currency pair and/or
anothér type of transaction. Furthermore, the displayed panel could be a
‘ window within a targer display that also displays data from other information
distribution and transaction protessing systems.' '

Fig 2 shows the trader’s Buy/Sell display panel 10 which provides the
primary interface between the electronic brokerage system and the individual
traders. At tﬁé_top of the display:appears the currency pai? 12 {as shown,

the Base Currency is United St'_ates. dollars, Local Curre;ncy is German
marks), and at the top right, the "Value Date" 14 (the date on which any
resultant.t__rade is scheduled for payment). The next line comprises (from left
to right) ' the “"Figure" (the most significant three or four digits;) 16 of the
“Sell" ("bid") price, conventionally expressed in units of Local Currency (eg,
DM 1.72) per single unit of Base Ctjrrencv (eg, US$1.00); two additional
digits 18,20 (commonly referred to as “Pips") which respectively refiect-the
r_emaining two or three'least significant digits of the displayed "Best" bid and

" offer prices (ie, the best price at which at least one anonymous Market
‘Maker is willing to buy the Local Currency, and the best price at which at
least one anonymous Market Maker is willing to seli the Local Currency); and
the "Figure"” 22 of the "Best" offer price.

' A M%rket Maker will always want to purchase a commodity at a lower
price than fhe price at which he is willing to sell the same commodity and

his bid price will thus be less than his offer price. Moreover, the trading

-
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19 | reasons a bank enpl oyee free of any trading responsibilities) has

his owmn WS with a Fl oor

Profile screen (not shown) which includes an option

to

11

system is preferably able to "automatch” a bid price from one Maker with
an equal or lower offer price from another Maker, assuming that the two
Makers have sufficient credit with each other. Accordingly, the displayed
"Best price” 18,20 will normally reflect a price spread in which the offer
price is equal to or higher than the bid price; however at times it may reflect
an “A}bitrade Opportunity” in which a third party having credit with the two

Makers is able to Buy at a lower offer price from one Maker and sell at a

hlgher bid prlce to the other Maker. )
Furthermore, there is no requirement that a Market Maker must.
always quote both a bid price and an offer price for the same quantity of the -

. Local Currency, or that if a bid (or offer) price is accepted by a Seller (or

Buyer), any corresponding offer (_or bid) price from that Maker will be

"-T_'__ {preferably at the trader’s option} automatically ‘withdrawn. Thus it is also

possible that an offer price but no bid 'price {or vice versa) will be displayed
as the Best price 18,20 at the top of the display.
As presgntly contempléted, the displayed Best bid and offer 6rices

_ 18,20 are each valid for at least a predetermined quantity of currency (for
" example five million US dollars) from a single source. Since such a quantity

may be available at the displayed price in a composite transaction involving
more than one Maker and more than one price, it is possible that at least a
portion 6‘% the transaction could be executed at & better pri;:e than the
displayéd Best price 18,20.

In accordance with the invention, a “"Dealable” bid and/or offer price
is derived only from those bids or offers from other Trading Floors which

~ have-been prescreened for at least some nominal level of remaining credit

from the potential Maker to the potential Taker and vice versa, and. at least

"the "Pips" 24,26 portion of the Dealable price is prominently displayed or

otherwise communicated to the potential Taker.

In the illustrated example, the associated Taker (and any other
USD/DEM%t,raders on his Trading Floor) is thus eligible to Sell German marks
("DEM") at the bid rate of 1.7210 marks per dollar ("USD"), or to éuy at the
offer i'ate of 1.7217 marks per dollar, and the system has already verified
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prevent his own traders fromtrading with each other,
Business ‘Day Credit Linmt for each eligible counterpart

and a maxi num
whi ch represents

t he maxi num cunul ative val ue of trades that may be executed by all traders
of the Trading Floor with the designated counterparty. Alternately, the

system coul'd conbi ne transactions fromrelated Tradi ng Fl oors,

case the Floor Profile could nmerely identify a common credit faci

having a single credit
Fl oors.

in which

lity

limt for each Tradi ng Fl oor or groups of Trading
The Fl oor Admi nistrator also selects a warning percentage which the

system uses to broadcast a_warning nessage to the Admnistrator and all the

traders on a [ ar.ti gyl
speci fied perg{eax::at Qagl 'sg’?gyefj %eaﬂlagﬂﬁogﬁ?eeﬁ%rzgds QQHQ&W\A#}% y BMS;@? ﬂe t
wi sh to al t er monepRomyraelisMakers avithywsomaing t@ter iscurepty stilbeigivle te at or my

choose to rai gga! Qﬁdaﬁﬁk'ﬁ\%?é E‘euﬁfbi‘éj'MakHs”hﬁe willing (eiffied dali

oJrl zed a
raders may

iope -fl ow of

el ectronic nessages relating to the distribution of custom zed Deal abl e
price infor natrqdmrpqqyyegg;pp Qﬁj?‘hgh‘FFféﬂ?" preferences and/or design tradeoffs

mentioned previopusly) to sell {(or buy) at least the same predetermmed
minimum quantity of the particuler Local Currency involved as was used to
determine the displayed Best price 18,20. Thus, a "regular" displayed
'Dealable price 24,26 will never be better than the displayed Best .price

18,20; if worse than the Best price 18,20, this is an'indication that the,

trader is barred by credit hmrtations from obtaming the best price that is - -

“then theoretically'available. Indeed, because credit is established btlat_erallv.
: it is possible that the Maker (or Makers) behind the Best price have extended
* credit only to Trading Floors who currently have -not extended any credit to
those particular Makers, and thus that none of the traders at any of the

client sites will see a Dealable price equal to the displayed Best price.
The foregoing implicitly assumes that the Best price 18, 20 and the
Dealable price 24,26 are sufficiently close that the Figures 16, 22 are

-, dnaffected if that is not the case, it is preferable that the displayed Figures

correspond to the corresponding most significant dlglts of the dlsplaved
Dealable pnces, if the "Pips" .of the Best price are worse than the
correspondmg least significant digits of a displayed Dealable pnce, it will be
apparent that the corresponding Figure of the Dealable price should be
incremerrted or decremented by at least one digit to obtain the Best price.

Moreover, as with the Best price, it is possible that -at Ieest a small

quantity is available from one or more Makers at a better price than that

- which is currently displayed as a regular Dealable price (er even that a better
price becomes available after the price is displayed but before the Taker’s

Buy or Sell request is processed), in which case the trader may receive or
pay an effective average price that ie somewhat better than the currently
displayed Dealable price. This will be the case whether the system has
executed a single transaction only with a second Maker with whom the

better price originated, or a composite transaction with that second-Maker
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The trader at W5 Alal of Trading Floor Ala uses his Price Quotation (Market
Maker) Panel (Fig 3) to generate a QuoteSubmt nessage to the Trading
Floor's MAN (MAN Ala) in the formof a bid to buy at 1.7215 and an offer to
sell at 1.7216. The MAN in turn | ogs the QuoteSubmit as two open quotations
(one, if a single-sided quotel and forwards the QuoteSubmt nessage to the
Maker's Arbitrator Node (ARB A) whoseI?ssigned geogr aphi cal Tradi ng Regi on
i ncludes the Maker's Trading Floor Alal. In turn, ARB A updates an ordered
list of available bids and an ordered |ist of available offers for the

rel evant currency pair, each ranked by price and tine of receipt
(preferably at the Maker's ARB), and containing data fields for indicating
the Quantity (andethermbikes o infowe the disiayed ploe odgiogtedni t s) of the Local

the Arbi trator pendiAEPesharedilar Oanayepras s spalpric maitdthagatedt U VG Y
from a pot ent i prefenstly identified as sgch yfor-Bxananieibyrthe dettes 1§ hé8 agdwhienf i r red by
the Maker and fakfrroithOFdgenl DRdiabik i ifh¥PodiRBrfativERP SAsiFqdshtby en
is collectively available at any price from those Makers with whom the trader
currently is eligible to deal. For example, if deal _s'ize is expressed in units of .
~one million dollars, the Best price and the reguléi' Dealable price may each
represent available deals having a potential aggregate value (n'ét necessarily
all from the same trader) of at least 5 million dollars, while a Small 'price_
represents available deals having-a maximum potential value of between 1
. and 4 million doliars. ,

Amorig the options available to each trader through his Trader Profile
panel {see Fig 4) is the ability to display either th‘:e regular .Dealable price as
described above, which is good for at least the p;'evibusly mentioned
predetermined minimum quaqtity (eg, at least 5 million qollars), or a best
Dealable. price which is the best price available to that trader for even a
nominal minimum quantity (eg, only 1 million dollars).

Preferably, the trader has also previously specified a default
transaction quantity. using his Trader Profile Screen and the displayed
Dealable .price functions as the default value for the trader’'s requésted
transaction price. Thus, the trader may quickly and accuratel\; respond to
a new Dealable bid or offer price by merely activating a Buy button 34 or a
Sell button 36, respectively on the screen, assuming that the display is
touch sensitive or is provided with a “mouse" or other pointing device;

_ alternatively the Trader may use a small custom keypad having dedicated
function keys for the various functions and dedicated size keys for various
‘predetermined deal sizes as well as conventional numerical, tab and cursor
keys. |If the desired quantity 30, 32 is not available at the displayed
Dealable price, as will be discussed in more detail with respect to FIGS 3
and 4, any;missed quantity may be the subject of a subsequent "working
the balance” bid or offer.

In any event, the system gives the trader accepting a Dealable price
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20 transmtted fromthe Maker's ARB Ato the MD's in its Tradi ng Region
MD A1, MD A2, and to the other ARB's for eventual distribution to the

14

the benefit of any undisplayed Small price from an eligible counterparty that
is "behind" (ie, equal to or better than) the Dealable price. In that case, the

buy or sell reduest would be executed as two trades, one at the undisplayed
Small pﬁce, and the other at the displayed Dealable price.

As noted previously, the trading is performed electronically, and when

a bid price is equal to or greater than an offer prig:e, the two will normallybe =
_automatically matched, with the system autonjéi'fically.allocating any price
difference between the two trader’s in accordance yvith' previously agreed
trading ruleés. Thus it is not likely that a displayed bid price 18,24 will be
greater than a displayed offer price 20,26. However, if two traders are .
barred from deali'ng with each other because of credit limit restrictions but.
are both free to deal with a third trader, it is still possible that the third

. trader will be presented with an arbitrage opportunity.

'. When the Dealable price 24,26 originates .with the trader himself (or
another trader on the same Floor), the trader is preferably alerted to that fact
by displaying his price as thé Dealable price, but in a visually distinctive
manner and with the corresponding Buy or Sell function 34, 36 qptionally:

. inhibited. Thus, his Trading Floor may be prevented from in effect dealing._
with or against itself..

In.accordance with another aspect of the invention, the dispiayed
price data:may optionally be "vocalized": whenever there is a cﬁange in the
displayed prices, the numerical data is electronically converted to text which
in turn is converted to digital speech using conventional speech synthesis
circuitry. In that event, it is preferable that only the "Pips" of the "Dealable”

_ price quotes are announced (unless, due to a large spread, this would result
in an ambigudus price}, so that the trader will not be assaulted with
‘nonessential information. Thus, the vocalized information will nérmally
include only the least significant digits (Pips) of the displayed Dealable bid
and offer prices, as well as status changes for any recent quotes or hits
initiated by,the trader. An exemplary tra'ding scenario and the resultant
vocalized communications is presented in Table 1. |
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MD's_and MAN s of other Tradi ng Regions. Each MAN (for exanple, MAN
Al bﬁ also transmits a CreditUpdate nessage to Its associ ated ARB (ARB A)
whenever the credit status for any of its potential counterparties (for
exanpl e, Ala or A2a) changes from CreditAvailable to CreditNotAvail able or
vice versa, which the ARB then retransmts to its affected MD's and to the
other affected ARB' s. The MD "s tgen use the information in the
recei ved CreditUpdate nessages to maintain a Preauthorization Matrix PM
such as that shown in Fig 6. The rowsand colums of the matrix PM are
associated with the various Trading Floors Ala, Alb, A2a, etc (including
any Floors in other Trading Regions) and for each ordered pair of Trading
Fl oors {TF[err]TF[err] contains an indication as to whether TF[err], has
extended any credit to TF[err]. In the depicted exanple, credit exists on a
bi | ateral basis between TFAl and TFA2, no credit exists between TFAl and
TFB1, and credit has been extended unilaterally from T TFA2 to TFB1, but not
vi ce versa (as indicated
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by the "1 " at the intersection of row TFB1 with colum. TFA2 and the "O' at
t he correspondi ng i ntersection of colum TFB1 with row TFA2). Fromthe main
di agonal of the matrix it can be seen that only TFA2 permits its own
traders to trade between thenselves, as indicated by the "1" at the

i ntersection of row TFA2 with colum TFA2." Preferably, each MD only

mai ntains a partial Préauthorization Mrix containing data only regarding
credit extended fromor to its associated MAN s to the ot her potenti al
counterparties (MAN s) in the system Thus, as indicated in Fig 6 by cross
hat chi ng, sone of the matrix entries may be bl ank. The MD s use the
Quot'eAvai | abl e nessages to update their own ordered |ists of avail able bids
and offers; these ordered lists and the above-descri bed Preauthorization
Matrix are then used by the MD to cal cul ate separate Deal able prices for
each Trading Fl oor which are transmtted as MarketVi ew nessages to t-he

affected MAN's, as will be described in nore detail hereinafter with
reference to Fig 7. In addition, the . E :
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quot e

MD s and/or ARB' s use a simlar procedure to I dentify which quotes
fromwhich trading floors are "Red Deal abl e" or "Joined" or "Bettered":

17

Fig 3 shows how the display is transfo?med when the trader is not
content to assume a passive role in which he merely teacts to deals solicited
by other traders, but rather wishes to assume for himself the role of a
Market Maker. In that case, a Maker’s "Quote” panel 40 appears below the
Taker's "Buy/Sell” panel 10 of Fig 2, so that the t!ader may act both as a
Maker and as a Taker; using a pointing device or a designated key of an

.alphanumeric keyboard to move between the two panels. The Figures 42,

44 and Pips 46, 48 have the same function as in the Taker’s panel, and.tak'e
their respective initial values from the current Best price. As in Fig 2, the
bid information is on the left, while the offer information is on the right.
Immediately below the price information, the trader is presénted ‘with the

" relevant bid and offer q'u'antities 48,50, conventionally expressed in millions '
. of US dollars. When the Maker’s panel first‘appears, thesé quantities
" assume default values (10,10) establish'éd by the trader’s personal trading

profile. The trader is able to change any "Pips" or "quantity" amount shown
on the Maker s panel by means of a numerical keyboard, using the enter key
to move from field to field. Alternately, changes in the numerical data could

+ be entiered by selecting the field with a mouse or other pointing device, with

a single click indicating an upward increment of one Pip and a double click
indicating a downward increment of one Pip. Once the trader has changed
the displa&'ed numerical information to his satisfaction, he may ihen send a
double sided bid/offer quote message (QuoteSubmit, Fig 5) either by
activating Send button 52 with a mouse or a conventional tab key and enter
key, or by using a dedicated Send key on the trader’s keyboard (not shown).

Optionally, the trader.my also send a single-side bid or offer, using the Bid
" button 54 or Offer button 56 instead of the Send button 52. Once the

-quote has been transmitted, an optional timer (not shown) may provide a

visible and/or audible indication that a predetermined exposure.time has
elapsed. In addition, the trader may specify in his Trader Profile panel
(Fig 4} an optional automatic quote interrupt, whereby the quote is
w1thdrawn once a predetermined maximum exposure time has been reached.

At any time, the trader may use the Off button 60 to withdraw h'$ current
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is "Red Deal able" only if it is the basis (best in price and time of the
bids or offers originating fromtrading floors with which bilateral credit
is still available) for a "Deal abl e" price displayed at one or nore trading
floors; once the "Red Deal abl e" quotes have been identified, the other
guotes may be readily categorized as either "Joined" (if not first in
time) or "Bettered" (if not best in prige). The actual deal is
execut ed using a known two-stage comm tnent | ogging process (not shown) In
whi ch Deal Verify and Deal Veri fyCk nmessages are€ | ogged by and transmtted
fromthe Maker's MAN to the Taker's MAN and vice versa, after each MAN has _

verified that b, %ﬁ'@éum{ﬁy mepdgeahd Q@fa DREK qezﬁeended suf ficient

credit by the Man's associated Tradin % {0 clo% r. full deal
quantity (ot herw sBrefefablyeas wil b&oﬁ‘?‘f‘ f ?déj'tlﬂ'}? %F@k HIRATE 1) . As an
addi ti onal pr ®iRu} atQRe siMe tiviaie' systéAiiseb she qubtecdasl any@ssddimted|o@idét has not

boen i nter rUpted a0d Nalo kBN E: LE QMR e hobBbieBHBLE st bl U1

on-1ine,
each potential counterparty, the system also determmes whether the current

quote is equal to the Dealable price (either Best Dealable or Reguilar Dealable)
available to any potenfial counterparty with whqm bilateral credit currently
'exisfs, and if so, alerts the qdoter that the displayed price has priority in
time over any other available quote for that deal size (regular or small) from
other trading floors and is subjebt to immediately being hit/taken (a *Red . :
"Dealable™ quote, preferably indicated by red background) or is equal to such
* a Red Dealable (regular or small} quote from another trading floor (a "‘Joi.ned"
.+ quote, preferably indicated by a = sign and-a Vgllow backgrouhd).
As shown in Fig 4, each trader can call up a "Trader Profile" screen
. 70to éelect his current trading currency 72, and also to establish or modify
. his personal default values for normal and maximum trading size 74, 76 and
price time limit 78, and his preferences regarding optional automated trading
" protocols 78, such as c.anceling a quoted price that has beén partially dealt
| {only a portion of the available size was matched with a qualified
counterparty) or bettered (is not equal to the Best Dealable price for that size
that is currently available to any potential counterparty with whom bilateral
credit still exists). As noted previously, the Trader may also elect to display
the Regular 80 or Best 82 Dealable price, and the system also provides the
trader with various options 82 for automatically "working the balance" in the
event the trader attempts to buy or sell a particular quantity at the displayed
"Dealable price but misses the deal in whole ("complete") or in part
("partial"). Depending upon the particular option selected, the éystem
"automatically generates and transmits a bid at the last Dealable offer price
if the trader was not able to buy the full quantity desired, for a quantity
equal to the difference between the desired quantity and the quantity
actually traded.

In addition, a Floor Administrator (preferably for internal security
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or Deal VerifyOk nessage is transmtted to the other Tradi ng Fl oor

(equi val ently, each W5 involved could performits own | oggi ng and

comuni cate directly with the other W5, however, this would conplicate any
subsequent automated deal recovery or rollback). A suitable |ogging,
verification, and recovery/roll back process is disclosed in further detail

I n the commonly assigned US patent a'pplﬂ cation filed on 2 Novenber 1990
under serial nunber 07/608, 643 and entitled "Financi al EXCHANGE SYSTEM

HAVI NG AUTOVATED RECOVERY/ ROLLBACK OF UNACKNOALEDGED CRDERS'. I n any event,
it shoul d be understood that each ARB al so nmaintains a | og of potenti al

mat ches whi ch have not yet been verified or canceled by the affected MAN s,
and that if tHE88¥NS5 bk amplexee ifwes %fraé“/ﬁfﬁdif\ge@m%@'“&%f’l‘hﬂﬁ his pmadet er mi ned

P10 s e G e v, s 1
s log on the is o e [ogs maintain e affecte s-(for
exanpl e, gt he rﬂi%‘ﬂ’%ﬁﬂﬁ an é@ﬁBﬁa&PE‘af’??“%é(ﬂ@‘e?%%‘ o1eS | A P RAIMPM o ¢ her

MAN does not lBusineas Day Credit Limit for each eligible counterparty which represents the
maximum cumulative value of trades that may be ‘executed by all traders of
the Trading Floor with the designated counterparty. Alternately, the system
could combine transactions from related Tradin{;’Floors, in whii:h case the

Floor Profile could mérely identify a common credit facllity hairing a single
_ credit limit for each Trading Floor or groups of Trading Floors. The Floor

' Administrator also selects a warning percentage Which the system usesto
broadcast a warr(iné message to the Administrator and all the traders on a
given Floor that a particulaf counterparty has utiliied éspeciﬂed percentage

of its available credit, in which case the tradégé may wish to alter their

trading strategies and/qr the Floor Administrator may choose to raise ﬂ;e

applicable credit limit.

! Fig 5 shows the flov(/. of elerlztronic messages relating to the
distribution of -customized Dealable pi'ice information to each Trading Floor.
* _The trader at WS Alal of Trading Floor Ala uses his Price Quotation

{Market Maker) Panel (Fig 3) to generate a QuoteSubmit, message ta the
Trading Flpbr's MAN (MAN A1a) in the form of a bid to buy at 1.7215 and
an offer to sell at 1.7216. The MAN in turn logs the QuoteSut;mit as two
open quatations (one, if a single-sided quote} and forwards the QuoteSubmit
 message to the Maker’s Arbitrator Node (ARB A) whose assigned
geographical Trading Region includes the Maker’s Trading Floor Alal. In
turn, ARB A updates an orderéd list of available bids and an ordered list of
.a'vailable offers for the relevant currency pair, each ranked by price and time
of receipt (preferably at the Maker’s ARB}, and containing data fields for
indicating the Quantity (preferably expressed in Base Currency units) of the
Local Currency still available for purchase or sale, and the Quantity reserved
by the Arbi;*rator pending completion or failure of a pending deal resulting
from a poteﬁtia] match initiated by the arbitrator and not yet confirmed by
the Maker and Taker. A corresponding QuoteAvailable message is then
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corresponding entry in its respective |og).

20

transmitted from the Maker’s ARB A to the MD’s in its Trading Region
MD A1, MD A2, and to the other ARB’s for eventual distribution to the
MD’s and MAN'’s of other Trading Regions.

Each MAN (for example, MAN A1b) also transmits a CreditUpdate
message to its associated ARB {(ARB A} whenever the credit status for any
of its potentlal counterpartles {for example, Ala or A2a) changes from
CredltAyallable to CreditNotAvailable or vice versa, which the ARB then
retransmits to its affected MD’s and to the othe'lr“affected ARB’s,

The MD ‘s then use the information in the received CreditUedate
messages te maintain a Preauthorization Matrix PM such as that sl:nown in
Fig 6. The rows and columns of ‘the matrix PM are associated with the

" various Trading Floors Ala, Alb, A2a, etc (including any Floors in other

. Trading Regions) and for each ordered pair of Trading Floors {TF, Tl }

~ contains an indication as to whether TF;, has, extended any credit to TF;. In

r
the depicted example, credit exists on a bllate_ral basis between TFA1 and

TFA2, no credit exists between TF-_A1 and TFB1, ahd credit has been
extended unilaterally from TFA2 to TFB1, but not vice versa (as indicated
by the “1" at the intersection of row TFB1 with column TFA2 and the "O"

" at the correspo'nding intersection of column TFB1 with row TFA2). -From

the main diagonal of the matrix it can be seen that only TFA2 permits its
own treders to trade between themselves, as indicated by the *1" at the
intersection of row TFA2 with column TFA2. Preferably, each MD only
maintains a partia'l Preauthorization Matrix containing data only regarding
credit extended from or to its associated MAN’s to the other potential

counterparties (MAN’s) in the system. Thus, as indieated in Fig 6 by cross

- hatching, some of the matrix entries may be blank.

The MD’s use the QuoteAvanIable messages to update their own
ordered lists of available bids and offers; these ordered lists and the
above-described Preauthorization Matrix are then used by the MD to
calculate seperate Dealable prices for each Trading Floor which are
transmittedr as MarketView messages to the affected MAN’s, as will be

described in more detail hereinafter with reference to Fig 7_. “In addition, the
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Fig 7 sets forth a possible inplenentation of how the MD conputes a
Deal'abl e*bid for a particular currency currently available to a particul ar
Tradi ng Floor, which nay then be transmtted in the formof a MarketView
nmessage to that Trading Floor. Preferably, in order to avoid the
transm ssi on of redundant information and consequent excessive | oading of
t he communi cati on network, these Marke3lVi ew nessages are transmtted to a
particular MAN only in response to a change in the Deal able price for the
associ ated Trading Floor. Myreover, it may be nore efficient to transmt
information only for those active currency pairs which the Trading Floor's

MAN has previ b b Adnit Qﬂﬁdhetﬁliatéﬁifbnimssage
As i ndi cated ?gﬁbyo l:‘(g’g{]f\hg seg_'qftgsgrhﬁr'}‘%deﬂur@'io .y@ srel ects the

o NG, LS
particul ar Tradhish tﬁdmy%ﬂa@gﬂ%?'ﬂﬁ or £ 'i‘?'"%l‘?fh Bef '%ea*&ﬂ?@ bi d and
offer price i sust"ae@@emﬁmtoe\d/ ué Elugtﬂe GdsviBest il priceendoimpof titeiblds of t he

Dol a0l € D1 Pt ool B fE i D, ABA AL by sl
sel ect ed) . Theavillable)for a "l?ealable pnce displayed at one or more trading fioors; once
" the "Red Dealable” quotes have been-identified, the other quotes may be
readily categorized as either “Jolned" {if-not first in time) or "Bétter_ed" (it
"not best in pricel. ' ' .
The actual deal is executed using a known two-stage commltment '
logging process (not shown) in which DeaIVenfy and DealVenfyOk .
messages are logged by and transmitted from the Maker's MAN to the
-~ Taker’'s MAN and vice versa, after each MAN has verified that the other
. party to the deal has been extended sufficient credit ‘bv the Man'’s
associated Trading Floor to cover the full deal ql:tantity (otherwise the deal
is aborted or is cut baék in quantity). As an additional precaution, the
Maker’'s MAN also chécks that the quote has not been interrupted and that
the WS £rom which the quote originated is still on-line, before any DealVerify
- or DealVerifyOk message is transmitted to the other Trading Floor
‘ {equivalently, each WS involved could perform rits own logging and
communicate directly with the other WS; however, this :Nould complicate
any subééquent- automated deal recovery or rollback). A suitable logging,
verification, and recovery/rollback process is disclosed in further detail in the
commonly assigned US patent application filed on 2 November 1990 under
serial number 07/608,643 and entitled “Financial EXCHANGE SYSTEM
HAVING AUTOMATED RECOVERY/ROLLBACK OF UNACKNOWLEDGED
" ORDERS". In any event, it should be understood that each ARB also
.-maintains a log of potential matches which have not yet been venfled or
' canceled by the affected MAN's, and that if these potential matches are not
resolved within a predetermined ‘time period, a _similar automated
rollback/recovery process can update the ARB’s log on the basis of the logs
maintained’i by the affected MAN's (for example, the mafch may be

automatically canceled (rolled back) if  either MAN does not have a
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then, resefs (block 102) the counters, registers and flags (i, P, Q S) it
Wwill use in the conputation of the Deal able price P. What follows is
a loop controlled by counter i, which points to the entries in the
particul ar ordered Quote List associated with the Currency Pair and
transaction type (bid or offer) then bejng processed, and which is

I ncrenmented at the beginning of the Ioo’g;(bl ock 104). If the end of the
Quot e List. has al ready been reached (Yes branch from decision block 106),
the current values of the price P andthe associated Snall flag S are
transmtted tq the Trading Floor TF, together with an indication of the
current Currency Pair CP (as previously noted, no such transm ssion is
required if theopesnmdmg(hr&vaihlitsf&ealedtm ldsd)at Currency Pair to that Trading

Fl oor are unchangedy; f‘&}é@\!ﬂhal f sbi g@ BT&)E? QHS’J\/%E'{\E c&%s ?ot al r eady

been reached (No bra rom decr St on e next quot ®8 then
read (bl ock-118)Dealable hid qulaepalmcuantqurreecw eurcently availablentr & partiadarVat ri x

for the curr enﬁrraﬁr.ﬁginasr, RS nfaltheABE thdiEmMMRL @ 11 folDr GURARBIVIGNOT € (M)

are message to that Trading Floor. Preferably, in orderto avoid the transmission
of redundant information and consequent gxcessive loading of the =
-éommunicaﬂon network, these MarketView me_éé"ages are transmitted to'a
particular MAN only in response to a change in the Dealable price for the
assaciated ;I'rading Floor. Moreover, it may be more efficient to transmit
\ - information only for those active currency pairs which the Trading Floor’s |
+- MAN has previously identified to its MD in an ActiveCurrencyPair message.
' As indicated symbolically in Fig 7 at block 100, the MD first selects
the particular Trading Floor and Currency Pair for whtch the Dealable bid and
offer price is to be computed (Fig 7 shows onlv the computation of the
Dealable bid price; a similar computation is then performed for the Dealable
offer price before a new Trading Flooi' and/or Currency is selected). The MD
then resets (block 102) the counters, registers and flags (i, P, Q, S) it will
* use in the compufation of the Dealable prjce P. '
What follows is a loop controlled by counter i, which points to the
entrieé in"the particular ordered Quote List associated with the Currency Pair
and transaction type (bid or offer) then being processed, and which is
incremented at the beginning of the loop (block 104). If the end of the
Quote List has already been reached (Yes branch from decision block 1086),
the current values of the price P and the associated Small flag S are
- transmitted to the Tfading Floor TF, together with an indication of the
_current Currency Pair CP (as previously noted, no such transmission is
required if the price and Small flag for that Currency Pair to that -Trading
Floor are unchanged). However, if the end of the Quote List has not already
been reached (No branch from decision block 106) the next quote is then
read (block 110) and the relevant entries in the Preauthorization Matrix for
the current Trading Floor (TF) and the Maker of the current quote (Mi) are

then checked to determine if any previously extended credit has aiready
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t hen checked to determne if any previously extended credit has al ready
23 ‘

23

been exhausted (decision blocks 112, 114). If either entry is "0" (indicating
no credit available) control passes to the beginning of the loop (block 104),
for processing of any remaining quotes in the applicable list.

However, if both relevant entries of the Preauthorization Matrix are
"1" {indicating at least some credit is available on.a bilateral basis between
the current Trading Floor TF and the Maker M; from which the current quote
Q; originated), the price Pi associated with quote:Q; is loaded into the price
'register P, and the associated Available Quantity Q, is added to the contents
of the Quantity register Q (block 116), which is then tested (decision block
118) to determine if at least a predetermmed minimum quantity (eg, 5} is -

~ available to the current Trading Floor TF otherwise control passes to the
beginnlng of the loop {lock 102) and the process is repeated.

Assuming that the predetermmed minimurn quantity is available (Yes
branch from block 118), the Small flag is reset t.o 0, and control pasées to
block 108, whereby the Dealable price is transmitted and the process is
repeated. |

' lt: will be understodd that the above assumes that a regular dealable
_ price may be based on a potential composlte deal which is based only on
quotes for a small size of the currency in question and that a small deaiable
price is to be displayed only if such a regular dealable price is not available
from any qual:fled counterparty or combination of dualified counterpartles,
if as mentioned previously it is desired to display only regular dealable prices
from a single source and/or to give each trader the option of displaying
either the Best Dealable price or the Begular Dealable price,~then it may be
necessary to scan the available quotes twice {once for the best available
" regular sized quote, once for the'best available quote regardless of size)
-and/or to maintain separate registers for Best and Regular sized. prices.

By using more than one MD each in the form of a dedicated
computer, the computation of Dealable prices is distributed among several
computerss_a_‘and is free from interruption by other unrelated tasks. Moreover,
only a minimum amount of essential information is transmitted to the MD

from its ARB, and from the MD to its MAN‘s. Thus even in a fast moving
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been_exhausted (decision blocks 1 12, 114). If either entry is "0"
(indicating no credit avail able) control passes to the begi nning of the
| oop (bl ock 104), for processing of any renaining quotes in the applicable
list. However, if both relevant entries of the Preauthorization
Matrix are "1" (indicating at |east sone credit is available on a bilateral
basi s between the current Tradi ng Fl oor24TF and the Maker Merr] from which
the current quote Jerr] originated), the price Pii associated with quote
Qerr] is loaded into the price register P and the associated Avail abl e
Quantity Qerr] is added to the contents of the Quantity register Q (bl ock
116), which is then tested (decision block 118) to determne If at |east-a
predet er mi ned MATKShfh Heais be possibfe tg pravidespgentBealable prise infasmation Tr adi ng
Fl.oor TF; ot hetgvieaéh qeading FIdoRs Heswbver! R@nhegiio Responsiblet fop dis?ﬁl_ﬂ:t“goc_k 102)
and the proces;elg {Sjoeat ed. As'rsﬁun‘}{gg t hat,. t he reﬁlét rmned m ni num
quantity is avXePEBleRrees o moss thantvgdraging flogright may ke repierable foqse; s 1 eset
to 0, and cont aclonpestesl pseldarsikdcii) Gensrliter ebyeledtethBardxa Tradinyy Feor, S
transmtted a”ﬂqu'k%PJn?gC gr?y? bias inherent in the sequence in which the Dealable price
Co information is comput_ed and distributed.
' As mentioned previously, the MD could, at the same time it reviews '
the ordered list of available quotes, also identify any quote which qualifies
as " Red Dealable” or "Joined" and transmit a corresponding HitAlert
message to the Maker’'s MAN {possibly via the Taker’s ARB and the Maker’s
.. ARB). Alternafivély, each ARB could repeat the process of Fig 7 for each
trading floor in the entire trading system, which ‘would require more
*. computational resources but fewer communicatii?n resources. In particular,
such an aiternate embodiment, as shown in Fig 5, would require at most
only one HitAlert message for each bid or offer (to the Maker’s MAN from
f

the Maker’s own ARB).
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repeat ed. It wll be understood that the above assunes that a regul ar

deal abl e pl’l ce_may he hased on-a.potential conposite deal

whi ch i s based

only on quotes for a small S|ze of the currency in question and that a

s

smal | dealabléh Sh
price is not av
qualified count

i splayed only if such a regul ar deal abl e

rﬁﬁ:\y qualified counterparty or combination of
as nenti ori previously it is deS|red to

di splay only regul ar deal abl e prices froma singl ;ﬁp%éﬁ é gl ve
each trader the option of displaying either t he B§ E%Ei; E 'Cel or the
Regul ar Deal able price,-then it may be necessary bl e

quotes twi ce (WRELAIM: the best avail able regular sized quote, once for the
best avail able quote regardl ess of size) and/or to maintain separate

regi sters for Best and Regul ar sized prices. By

usi ng nore than one

MD each in thd-forftesding mm&@retaacumtﬂr@ncww@rwmbwesn t@gteSeal abl e
prices is di Sttfa'dht#t E,gpé]%gpy,gaﬁ,lg fdord YbRsys@Aficartpdgige frominterruption
as

by ot her unrel at reov

a communication network (Fig 1) for transmitting electromc messages,

a plurality of trader tem_ﬂ_nals {(WS) each associated wnth a respective one of

said trading floors and connected to the communication network, for

generating electronic price qudtatipn mességes {QuoteSubmit, Fig 3)
-including bid and/or offer prices (Fig 3, 46,48}, and
communicating selected bid and offer price information (Fig 2,

24.,26)) based on price guotation rhessages (MarketView, Fig

2) originating from other said trading floors and received over

the communication network,

“credit limit administration means (MAN, ARB) connected to. the

communication -network, for determining whether a predetermined

level of credit is currently available (CreditUpdate) from each trading

- floor to each of the other trading floors, and

" dealable price distribution means (MD) connected to said communication

o . ; ;
network and responsive to said price quotation messages

(CreditUpdate) as well as to said credit limit administration means

(MAN, ARB) for transmitting dealable price messages (MarketView)
to the terminals (WS A1b1, WS A1b2} of at least one particular
trading floor (MAN A1b), said dealable price messages (MarketView)

being derived only from price quotation messages (QuoteSubmit) from

those trading floors (MAN A1a) for which said credit administration
means (ARB A, MAN A1a, MAN A1b) indicates said predetermined

level of credit is currently available on a bilateral basis both from and

to said particular trading floor.

2. The tradmg system of claim 1, wherein said selected price information

(QuoteSubmlt) communicated by the terminal at said particular trading fioor

comprises said dealable price information (MarketView).

L
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onIy a mni rrumarmunt of essential information is transmtted to the MD

fromits ARB-

romthe MDto its MAN' s. Thus even in a fast noving
bh et Has Been Re‘las sed

BT

3. The trading system of claim 2, wherein said dealable price information
(24,26) comprises the best price for a predetermined quantity ($5m)

| THIS SHEET HAS BEEN
2% . REPLACED

available from any of said trading floors (MAN) with which bilateral credit
currently exists.

4. The trading system of claim 3, wherein said dealable price information
(24,26) is the best price for said predetermmed quantity ($5m) available - -

" from a smgle one of said trading floors (MAN)} with which bilateral credit

currently exists.

" 6.. The trading system of claim 3, wherein said dealable price inforimation

(24,2'6) is determined from the best prices for said predeterrhined quantity
($5m) available on a composite basis from morg than one of said trading

~ floors {MAN) with which bilateral credit currently exists.

6. - The trading system of claim 3, wherein said dealable price information
further comprises the best price (24,26) for any quantity (28) :available from
at least one of said trading floors with which bilateral credit Cl'xrrently exists.

7. .The trading system 6f claim 6, wherein

trades are possible for a small quantity (28} less than said preaeterminéd
quantity, and

said dealable price display means (Flg 2} displays a price (24,26) applicable
only to a small, but otherwise dealable, quantity when said

predetermined guantity is not available to the associated trading floor.

8. The trading systém of claim 1, wherein said dealable price information

‘is communicated in the form of a visible display (Fig 2).

9. The tradmg system of claim 1, wherein said dealable price information
is communlcated to at least one of the traders in the form of vocalized text
{Table 1).
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mar ket, it should be possible to provide current Deal able price information
to each Tradi ng Fl oor. However, if an MD is responsible for distributing
Deal abl e—priTces To m)re re than two Tradi ng Floors, it may be preferable to

use a corﬁéggﬁge abeflandom generator to sel 3 Mg Fl oor,
t hus avoi nherent I n the sequence fhi c e price
i nf or mat i o and di stribut egh nent ReFYABEDr evi ousl y, the

MD coul d, Ime it reviews the ordered I'ist of available quotes,
also identify any quote which qualifies as " Red Deal able" or "Joi ned" and
transmt a correspondi ng HtA ert nessage to the Maker's MAN (possibly via

t he Taker' an PE J\@;%tgm%ﬁ@a‘mﬁ LG coMfprikingeach ARB coul d repeat

t he process of oor I-n the entire trading system
whi ch woul d r e%]mlvf@"WmOé 0P tNAGEd N AN’e%’EﬂeGE%d B9t thee GRIPMUBIGARLIN cat | on

resources. |n part ingiérk, indithgPd fidsk G638 bEdEIMANiATRESociRted SHRWRLA N- Fi g S,
woul d require at nost
’ a first trading floor and a second access node (MAN B) associated
only with a second trading floor, for maintai_n_ing a record of all trades
executed on behalf of an associated trading floor, and
one or more distribution nodes (MD) connected to the communication o
' network,
wherein

said access nodes (MAN) collectively; comprise said credit'authorization-
" means, '
said distribution nodes (MD) collectively comprise said dealable price
distribution means, :

" said access nodes transmit over the communication network to said
qistributor nodes credit update messages (CreditUpdate) which
-ingicate whether said predetermined level of credit is currently

" availabie from one trading floor to another ‘trading floor without
indicating the extent of any credit currently remaining above said
predetermined level, !

said dealable price distribution means maintains at each ef said distribution
nedes an-ordered Iist_ﬁ 10) of at least those of said price quotation
messages {(QuoteSubmit} which are not yet withdrawn or reserved
and a preauthorization matrix (PM, Fig 6) whose individual entries
collectively indicate whether or not said predetermined level of credit
is available on-a reciprocal basis between each of its respective
trading floors and each of said piurality of trading floors,

sald dealable price information (108) is transmitted from each sald
distribution node to one or more of said access nodes for eventual
transmission to associated ones of said terminals (WS),

each said access node (MAN) is located on the premises of a respective
trad?ng floor (TF) and contains only credit information originating with

said respective trading floor,
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only,one HtA ert nessage for each bid or offer (to the Maker's MAN from

t he Maker™

CLAI M 1.

strunents

s O\APA,AR_@_/~—— 25
“ corrput erized tradi ng system f orptueading of financi al
HasBeadkep! ir THIS SHEET HAS BEEN

\NWNMMN“ Roisce>

said credit limit administration means transmits an electronic credit update
message (CreditUpdate) to said distribution nodes (MD) whenever a
predetermined minimum level of credit becomes available or is no

28

longer available to a particular said trading floor, and
said credit update message doe;’ not s_pecifv the al;nouht of credit available.

11. The trading system of claim 10, wherein those quotes which are for
a price equal to a particular said dealable price and which originate from a
trading floor which has bilateral <_:red'it available with the trading floor
associated with said particular dealable price are identified as "dealable

quotes”.

12. The trading system of claim 11, where}n the record of executed
trades maintained by each access node is used to automatically recover or
rollback pending transactions which have been identified by another node
- as potential trades but which have not yet been fully executed or canceled.

13. The trading system of claim 12, wherein each quote that is identified
as a dealable quote but that is not the first dealable quote at at least one

trading floor is identified as a "joined" quote.

14.  The trading system of claim 10, wherein
said price quotation message {QuoteSubmit) includes designation of the
trading floor (TF) from which the quotation originates,
said trading. floor deSignation (TF) is used by said each distribution node
(MD) in deriving said dealable price messages {MarketView), and
:~said dealable price message does not include any designation of thé trader
or trading floor from which the quotation originates, when received

by é.ﬁy said market access node (MAN]} or trader terminal (WS).

16. The trading system of claim 10, wherein said current credit limit is

derived from a predetermined maximum trade volume and the actual
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trading at a plurality of trading floors, said system conpri sing: a
communi cation network for transmtting el ectronic nessages, a
plurality of trader term nals each associated with a respective one of said
trading floors and connected to the conmunication network, for

generating el ectronic price quotation nessages including bid and/or offer
prices, and : communi cating sgpected bid and offer price

i nformati on based on prlce

cumulative trade volume between said associated trading floor and one other
trading floor dealing in a plurality of types of financial instruments.

16. The trading system of claim 15, wherein said current credit limit is a
combined limit applicable to a plurality of related trading floors.

’ . .

| ||!||IIJ - | Tﬁs
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guot ati on nessages originating fromother said trading floors and received
over the comunication network, credit limt admnistration
processi ng nmeans connected to the conmunication network, for automatically
determ ni ng whether a predeterm ned | evel of credit is currently
respectively available fromeach trading floor to each of the other trading
floors, and deal abl e price distrilygti on processing neans connected to
said conmunication network and responsive to said price quotation nessages
as well as to said credit limt

CREDIT MANAGEMENT l-;OR ELECTRONIC BROKERAGE SYSTEM
ABSTRACT OF THE DISCLOSURE

An anonymous trading system (Fig 1) identjfies the best bids and
oﬁers (QuoteSubmit, Fig 3]} from those counterparties (WS Alal ) with
which each party (WS ATb1, WS A1b2, ... WSA2a2) is currently eligible to

. deal, while maintaining the anonymity of the potential counterparty and the
confi&entia!ity of any specific credit limitations imposed by the anonymous
" potential counterparty. To that end, each bid or offer (QuoteSubmit, Fig 3)
- fora part:cular type of financial instrument is prescreened by the system for
4 compatlbmty with fimited credit information (for example, a one bit flag
mdlcatmg whether a predetermined limit has already been exceeded) and an
" " anonymous "Dealable” price (24,26) is calculated for each of the traders
(WS A1b, ... WS A2a) dealing with that particular financial instrument.

(Fig 8}
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adm ni stration processing neans for automatically transmtting deal able
price nmessages to the termnals of at |east one particular trading floor,
sai d deal abl e price nmessages being derived only from price quotation
nmessages fromthose trading floors for which said credit limt

adm ni stration processi ng neans has determ ned that said predeterm ned

| evel of credit is currently avail able on/é bil ateral basis both from and
to said particular trading floor. 2. The trading system of claim 1,
wherein said selected price infornation '
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communi cated by the termnal at said particular trading floor conprises
deal‘abl esprice information derived fromsaid deal able price nessages.
26
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3. .The trading systemof claim2, wherein said dealable price i nformation
conprises  the best price for a predetern1ned quantity ($5m=
any of said trading floors with which bilateral credit curr
4. The trading systemof claim3, wherein said dealable p YO RO
is the best price for said predeterm ned quantity ($5nm) available as a ““?
single quote froma single one of said ading floors with iéﬁfbfb&@&faﬁ
credit currently exists. 5. The trading system of claim}3, wherein _éi&
sai d deal able price information is ' _:i;gi

|
[15)
l & ol el
L) o MM N
a z NN
AEs e HE
~ a o
1w 3% HEE
L & BRE
g REE
| ® NNS~
op=d
B - | £ <R
.a . . @ \\\
SR ¢ga el
‘-'5 w + ;gNN;'
At ) © 0 o
M N DN M M
ECTIE ) HER
THEESSE ST
eHEEESRRRRNNRE;
ﬁ'l i% /
= o
¥y )
=]} g
.= o
p.;( — - -
) Q
o 2
o )
[77]
-bd p
E: »
) Q
&, o .
B @ &
g8 o 8% 5
eMeod U8 8
o=t N L [72]
AP eB o8 RS K
g o ESmoo3an
P oagdS mMAOQ
e g O o Q
ME_.tdE‘Q)mQ)U)U)UJQ
o, S MM o
q,bnﬁ‘ﬁ.g'ggglﬂlﬂ!ﬂ &
B REEEE T
S 9 g Ep _ 0@ adadO
S ot MO ===
oo & NS H g BBy
0o 08 LOoOg.RR um
ALUZSAMAEDAMNAR




determined fromthe best prices for said predeterm ned quantity ($5m
availabl e on a conposite price based on a plurality of quotes from one or
nore of said trading floors wth which bilateral credit currently exists.
6. The trading systemof claim3, wherein said deal able price information
further conprises the best price for any quantity available fromat | east
one of said trading floors wth which bhhpteral credit currently exists.
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7. The trading systemof claim®6, wherein trades are possible for a
small quantity | ess than said predeterm ned quantity, and sai d

term nal displays a price applicable only to a small, but otherw se

deal abl e, quantity when said predeterm ned quantity is not available to

t he associated trading floor. 8. The trading system of claim 1,
wherein said deal able price infornmation } comuni cated in the formof a
vi si bl e di spl ay. 9. The tradi ng syst of claim 1, wherein said

deal abl e price information is '
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comupi cated to at |east one of the traders in the formof vocalized text.
10. The trading systemof claim1, further conprising

- 6/6
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a plurality of access nodes connected to the conmunication network,
including a first access node associated only wwth a first trading fl oor-
and a second access node associated only with a sec d traﬁlgi fl oor, For

mai ntaining a record of all trades execut edgr&ﬂa SOCi
trading floor, and one or nore di #ri teﬂ't

communi cati on network, = wherein sai d access nodes coIIectlver

conpri se Sé&lﬁp&t_‘éﬁ%&h laL Tﬁre&%ﬂ‘:ﬁrile%t Irlu%llae? "beRe6es? glds %nd offers, and commumcafe
credit and other transaction oriented information to the host computer for execution.

However, in an attempt to preserve the anonymity of the parties, the client sites do not

. have access to any credit limits set by their possible counterparties, or even to the
identification of any other party to a particular transaction until after a transaction has

'~ been completed.
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nmeans, said distribution nodes collectively conprise said deal abl e
price distribution processing neans, sai d access nodes transmt over
t he conmuni cation network to said distribution nodes credit update
messages whi ch indicate whether said predeterm ned |evel of credit is
currently available fromone trading floo? to another trading floor without
indicating the extent of any credit currently remaining above said

Pnragﬁgt ?nrainL?Z?nls'l%a ,l ienac e W@ﬁﬁoﬂﬁ%‘@&&ﬁ, %ﬂfiﬁ%n&ilséo{lh{éfﬁa}&ncrgﬁi?(fﬁﬁ? 'd&g is
maintained in real time and utilized as part of the trade matching process by a central -
host computer. As a consequence, each client site has no way to determine, prior to
committing to buy or sell at a displayed price from one or more anonymous
counterparties, whether it is in fact eligibie to respond to any of the bids or offers
currently being displayed. The client site is connected to the central host computer by
telecommunication lines; the host computer is not under the direct control of the party
providing the confidential credit limit data and thus provides potential opportunities for

unauthorized access to the credit information, even though the host computer does not

utilize the credit information until a match has been found between a Buyer and a Seller.
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di stribution nodes an ordered list of at |east those of said price

quot ati on nessages which are not yet withdrawn or reserved and a
preaut hori zation matri x whose individual entries collectively indicate
whet her or not said predeterm ned |level of credit is available on a

bi | ateral basis between each of its respettive trading floors and each of
‘said plurality of trading floors, sai d deal abl e price i nformation is

nodes for evenCURErpud, fudh Ae Bl Ot 19HG 3 wlO APl Best Bliod Quftefify o
displayed on his screen, a trader using the prior art anonymous matching system has no -
way of knowing whether he has credit with, and is willing to extend credit to, the
anonymous counterparty offering (bidding) the best price currently diSplayed on his
screen and thus whether any attempt to buy or sell at the displayed price will be

subsequently invalidated by the system for lack of such credit.
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term nal s, each said access node is |ocat QEPWEWHTFJ?"@HS PS of a
respective trading floor and contains only ciedit informatioh priginating

with said respective trading fl oor, 82_1J_AN1993id cfedit limt
adm ni strati on processi ng neans transm’tssan ¢l gctroni c credi

—

SUMMARY OF THE INVENTION

It is an object of the present invention to ameliorate one or more-disadvantages of
the prior art.

According to one aspect of the present invention there is provided a computerized
trading system for trading of financial instruments between traders trading at a plurality
of trading floors, said system comprising: a communication network for transmitting
electronic messages, a plurality of trader terminals each associated with a respective one
of said trading floors and connected to the communication network, for generating
electronic price quotation messages including;id and/or offer prices, and communicating
selected bid and offer price information based on price quotation messages originating
frori1 other said trading floors and received over the communication network, credit limit
adniinistration processing means connected to the communication network, for
autoinatically determining whether a predetermined level of credit is currently
respi:ctively available from each trading floor to each of the other trading floors, and
dealable price distribution processing means connected to said communication network

“and responsive to said price quotation messages as well as to said credit limit
administration processing means for automatically transmitting dealable price méssages
to the terminals of at least one particular trading floor, said dealable price messages
being derived only from price quotation messages from those trading floors for which
said credit limit administration processing means has determined that said predetermined
level of credit is currently available on a bilateral basis both from and to said particulai

trading floor.



updat e nessage to said distribution nodes whenever a predeterm ned m ni num
| evel of credit becones available or is no | onger available to a
particular said trading floor, and said credit update nessage does
not specify the anmbunt of credit avail ablf. 11. The trading system of
claim 10, wherein those quotes which are Tor a price not worse than a
particul ar said deal able price and which originate froma trading fl oor
which has bilateral credBRIEFDESCRIPFION OFTHEDRAWINGS' associ ated Wi th
said particular dealable price are identified as "deal abl e quotes”.

Other objects and features of the present invention will be apparent from the

following description of a presently preferred embodiment taken in connection with the

accompanying drawings, in which:
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12. The trading systemof claim1l, wherein the record of executed trades
mai ntai ned by each access node is used to automatically recover or

rol | back pending transactions which have been—-dentified by another node
as potenti al trades but whi ch have not y?é b erﬁ‘PUAGBIVWSHE or _
cancel | ed. temof c 0, wheret+r aid price

quot ati on mesﬁml mﬂmﬂ]m desi gnat i oncilntwhse t rjady QQJAN%f ofn whi ch

1. A computerized trading system for trading of financial instruments between traders
trading at a plurality of trading floors, said system comprising:

a communication network for transmitting electronic messages,

a plurality of trader terminals each associated with a respective one of said trading
floors and connected to the communication network, for

generating electronic price quotation messages including bid and/or offer
prices, and
communicating selected bid and offer price information based on price

quotation messages originating ffom other said trading floors and received over the
communication network,

credit limit administration processing means connected to the communication
network, for automatically determining whether a predetermined level of credit is
currently respectively available from each trading floor to each of the other trading
floors, and

dealable price distribution processing means connected to said communication
network and responsive to said price quotation messages as well as to said.credit limit
administration processing means for automatically transmitting dealable price messages
to the terminals of at least one particular trading floor, said dealable price messages
being derived only from price quotation messages from those trading ﬂooré for which
said credit limit administration processing means has determined that said predetermined
level of credit is currently available on a bilateral basis both from and to said particular

trading floor.

2.  The trading system of claim 1, wherein said selected price information
communicated by the terminal at said particular trading floor comprises dealable price

information derived from said dealable price messages.



t he quotation originates, said trading flq(

AT A L X

_ ! OREM_%'EM'ENISHEEWS [Used by
sai d each W deriving said déalabte—priee 1:: shges, Snd
sai d deal a message does not include any de t he trader

na ?sq mm pi yed by any
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cusrrent credit limt is derived froma

3.  The trading system of claim 2, wherein said dealable price information comprises
the best price for a predetermined quantity ($5m) available from any of said trading

floors with which bilateral credit currently exists.

4.  The trading system of claim 3, wherein said dealable priée information is the best
price for said predetermined quantity ($5m) available as a single quote from a single one
of said trading floors with which bilateral credit currently exists.

5. The trading system of claim 3, wherein said dealable price information is
determined from the best prices for said predetermined quantity ($5m) available on a
composite price based on a plurality of quotes from one or more of said trading floors

with which bilateral credit currently exists.

6. The trading system of claim 3, wherein said dealable price information further
comprises the best price for aﬁy quantity available from at least one of said trading floors

with which bilateral credit currently exists.

7. The trading system of claim 6, wherein
trades are possible for a small quantity less than said predetermined quantity, and
said terminal displays a price applicable only to a small, but otherwise dealable,

quantity when said predetermined quantity is not available to the associated trading floor.

8. The trading system of claim 1, wherein said dealable price information is

communicated in the form of a visible display.

9. The trading system of claim 1, wherein said dealable price information is

communicated to at least one of the traders in the form of vocalized text.
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10. The trading system of claim 1, further comprising

a plurality of access nodes connected to the conﬁnunication network, including a
first access node associated only with a first trading floor and a second access node
associated only with a second trading floor, for mairitaining a record of all trades
executed on behalf of an associated trading floor, and

one or more distribution nodes connected to the communication network,
wherein

said access nodes collectively comprise ;aid credit limit administration processing
means,

said distribution nodes collectively comprise said dealable price distribution
processing means,

said access nodes transmit over the communication network to said distribution
nodes credit update messages which indicate whether said predetermined level of credit
is currently available from one trading floor to another trading floor without indicating
the extent of any credit currently remaining above said predetermined level,

said dealable price distribution processing means maintains at each of said
distribution nodes an ordered list of at least those of said price quotation messages which
are not yet withdrawn or reserved and a preauthorization matrix whose individual entries
collectively indicate whether or not said predetermined level of credit is available on a
bilateral basis between each of its respective trading floors and each of said plurality of
trading floors,

said dealable price information is transmitted from each said distribution node to
one or more of said access nodes for eventual transmission to associated ones of said
terminals,

each said access node is located on the premises of a respective trading floor and

contains only credit information originating with said respective trading floor,
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said credit limit administration processing means transmits an electronic credit
update message to said distribution nodes whenever a predetermined minimum level of
credit becomes available or is no longer available to a particular said trading floor, and

said credit update message does not specify the amount of credit available.

11. The trading system of claim 10, wherein those quotes which are for a price not

worse than a particular said dealable price and which originate from a trading floor
which has bilateral credit available with the trading floor associated with said particular

dealable price are identified as "dealable quote; "

12. The trading system of claim 11, wherein the record of executed trades maintained
by each access node is used to automatically recover or rollback pending transactions
which have been identified by another node as potential trades but which have not yet

been fully executed or cancelled.

13. The trading system of claim 10, wherein

said price quotation message includes designation of the trading floor from which
the quotation originates,

said ﬁading floor designation is used by said each dis_tribution node in deriving said
dealable price messages, and

said dealable price message does not include any designation of the trader or
trading floor from which the quotation originates, when received by ‘any said market

access node or trader terminal.

14. The trading system of claim 10, wherein said current credit limit is derived from a
predetermined maximum trade volume and the actual cumulative trade volume between
said associated trading floor and one other trading floor dealing in a plurality of types of

financial instruments.

a
16.
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15. The trading system of claim 14, wherein said current credit limit is a combined

limit applicable to a plurality of related trading floors.

16. The trading system of claim 1, wherein said dealable price distribution processing
means is responsive to unilateral credit update messages received over the

communications network from the individual trading floors.

[T
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