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Field of the Invention

The present invention relates to data processing systems for assisting in
financial transactions. More particularly, the present invention relates to a data
processing apparatus and method for the managed trading of select classes of
securities or other commodities in accordance with specific protocols in an
auction format with controlled sequence of auction events. The inventive
system is presented in the context of selected fixed income auction protocols for

fairly and quickly transacting offer-bid trading.

Background of the Invention

Economic activity has at its centerpiece the buyer-seller transaction for all
goods and services produced and consumed in a market economy. It is the
fundamental mechanism to which resources are allocated to producers and
output to consumers. The operation of the buyer-seller mechanism can and
often is a critical determination of economic efficiency and when operated
properly, will substantially enhance market performance.

Through history, there have been many different approaches adopted to
fairly bring buyers and sellers together, each with the key objective of
permitting transactions at or as close as possible to the “market” price of the
goods. By definition, the market price is the price (in given currency terms)
that a fully educated market, given full access will transact select goods. This
can only be accomplished by permitting full access to the transaction by
essentially all potential buyers and sellers. However, the buyer-seller

transaction must be structured to operate at very low costs - or it will distort the

market price of goods with the artificially high transactions costs. Thus, as can

be seen, the two keys to effective buyer/seller transactions - full access and
knowledge coupled with low costs - can be and are often conflicting,

necessitating trade-offs between trading efficiency and market knowledge.
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10 Economi c activity has at its centerpiece the buyer-seller

transact¢ion for all goods and services produced and consunmed in a
mar ket econony. It is the fundanment al nechani smto which
resources are allocated to producers and out put to consuners. The

operation of the buyer-seller nechanismcan and often is a

critical determnation of economc efficiency and when operated properly,
wll 15 wobsdesst i al | y enhance mar ket perfornance. PCTAUS97/22423
Through history, there have been many di Eferent approaches adopted to
fairly bring buyers and sellers together,; each with the key objective of

per mtt ' ng Ond WalkaGiH Si¥SpanticuRfly 3Sccedsfut Gadifig PRtedi Blk@own as he
mar ket price of“the goods. By . definitjon,  the ket price is
the price (in ghe/oper gpteryravgtionsy s ipyplyes 3 profeps whagen buyef%gfi‘;ssﬁ%ra mar ket ,

given fill accesfeiitd bnd oA Gh pitkes tr R0 ED0dsIdM, SrediecaBlibe Bioup
acconplished by permtting full access to the transaction by e‘ié’?nt Lally

al | potential through a brokesy viassirapiel vacsl pierings. HEbis @eproachihas Beppaised B | or
transacgion w%{rxtn%? aﬁtqul(ﬂggyggﬁs,t&t js partic larly QREEIAV KerEhedéBrd/ nd OW COSES -- OF
it will”distort e market pPrice of goods Wth the artificially

hi gh transacti established gadifithlosations ovmerkkte forcthe selacted iteps. Heigdha 0 ef fective 25

Cuver) <0, T e g v oS RES RF RO SRR B UL
bet ween tr adi ng\lthbhglc suenessfubimcbringing interestedhpdcties th tn drangagtion, the overall
process can be very expensive, adding significantly to the market-distorting
10 transaction costs.
Open ontery auction techniques, modified over time, have also found
successful application in many commodity trading activities, including the
buying and selling of farm produce and livestock, oil and commodities contracts,
future contracts on a variety of items and - particularly germane to the present
15 invention - fixed income securities. These trading activities focus on the buying
and selling of essentially fungible items, that is, items that are without
meaningful differentiation from like items on the market. For example, a bushel
of wheat for February delivery is considered for sale and delivery at a price
independent from its source. Similarly, a 30-year treasury bond paying a
20 coupon rate of 6.75 percent and having an August 1996 issue date is
indistinguishable from other 30-year treasuries having the same properties.
Accordingly, the price buyers are willing to pay and sellers willing to accept
defines the market price of all 30-year treasury bonds of that same vintage,
allowing a source transparent application of open outcry auction trading.
25 The fixed income securities issued by the United States Government are
known as U.S. treasuries. These instruments typically span maturity terms at
issue of 13 to 52 weeks (T-bills), one to ten years {(notes), and up to 30 years
(bonds). The T-bills are pure discount securities having no coupons, Almost all
other treasuries having longer terms are coupon notes or bonds, with a defined
30 payment cycle of semi-annual payments to the holder. e
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2 One wel | -known and particularly successful trading
systemf¥s known as the —‘open—eutery—auction”. This involves a
process wherein buyers and 5e|h!is%h' hl ect in one | ocation and
prices for select goods are presnnits . dgro"t]p t hrough a

broker, via sinple vocal offer|/{Ms i} ”' roach has been used for al npst

al | kinds 5 of goods, b i arly useful where there are no

est abl'i shed t rvolysagsss ocat i ons 7 or markets for pchesapiected itens.

It is thé dominant trading forumfor exqQtic itens o ~such as rare
pieces of art and the like. Al though successful in bringing interested
parties.to the t ramjﬁeaafriegﬁavetdﬂ&a&&%ﬁab}op%%ﬁﬁnﬁé%é}&e BULPERRLS V€,
addi ng significantly to the market-distorting tr. ACH

10 for theypurposg e thy present inyentioa andiitbpuefore, ano aisedi exdlusively it i ne, have

al so found iU : ' | ' HQIW ' radi ng
activities, i ntg? fgoélimr’% t hé% u;:’}nlwéﬁ?m fuﬁ@&:ﬂeﬂ.f%}i%eg? se flﬁg ogﬂetzsi)r‘nr?& p})%oduce and
| i vest ock, oi |apahed tecthep dipes efixedrinqometssurities without departing fronctmwt racts on a

variety of it < t} . present jnvention -
fixed igncorre ?gﬁ“ﬁ‘f’?‘?f"é‘é' . hggginﬁcgé?tﬁggl%ﬁ%%&égg’f%gifscc’p 1 %%tgﬁuyl ng and
sel ling of 15 present invantion,iisthe ynifigal)arsl wnifotne default tisk, theSissubdicersf U.fat are

wi thout neani %L&hmgﬁtfga%r%&b\%g 'a Yefault risk as a defining criteria in the relative

pricing of treasuries in the market place when they are backed by the full faith

and credit of the U.S. government.

10 New treasury securities are auctioned by the U.S. government at pre-
established auction dates. The auction prices for the treasuries having a face
value with a set coupon rate will define the issuance yields of the security.
After the auction, the treasuries enter the secondary market and are traded
typically “over the counter”, i.e., without a defined exchange. As inflation

15 expectations and supply and demand conditions change, the prices of the
recently auctioned treasuries fluctuate on the secondary market. These new
prices are reflected by competing bid and ask prices communicated among
institutions, banks, brokers, and dealers in the secondary market. For example,
the yield of a treasury note increases as its price drops in the market, typically

20 reflecting an overall increase in the interest rates for that term of security.

The newly auctioned securities are traded with and in conjunction with
the securities issued in earlier auctions. In this context, some securities are
traded more often than others and are called the “actives™; the actives usually
correspond to the recently issued securities as opposed to the older securities in

25 the market, Indeed, some older securities are infrequently traded, creating an
illiquid market that may or may not reflect the current market-determined
interest rate for that maturity length security.

As can be realized by the foregoing description, the very size and
diversity of the treasury market implicates an unprecedented level of

30 sophistication by market participants in the bidding, offering, buying, and selling
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fromlike items on the market. For exanple, a bushel of wheat for February
delivery is considered for sale and delivery at a price independent from
its source. Simlarly, ﬁs%etmsagmm aSHry fpond paying a coupon
rate. of 6.75 percent and havi ng i gfgust 1996 issue date is
i ndi stingui shabl e from ot her 30- yﬂ ' ﬁum ml havi ng 20 t he sane
properties. Accordingly, the pric M lling to pay-and sellers
willing to accgpbséssi nes the market price of all 30-yeapcrussamémy bonds of
t hat sane - vintage, allow ng a source transparent application of
open outcry-auction trading. The fixed income securities
i ssued by the | ALlGohsThilien %!@Mm{b& &hE very complexity ¥Rl With/tha.
treasuries. These instrunents typically span maturity terns at issue 25
?L 13 to 52 wdslesactiqnszngd|tky scabrpé trading é‘hd%%ﬁﬂsby(‘??él‘%?P extn@ralfs #1930 years
onds) . hAGpattidiidnts RitRlred S
institytjo i %e@ésﬁtaﬂ% gi’dl & y dch k@ fadigy/i N no

coupons. mosT & T e% J% u?l es having | onger f’gérms are
coupon not es or bohdihe pastt ¢pen odisfy mﬁolpbsyﬁmkeﬂng has served it epgomgrs
sem -apnual pa (% ?xl’ . have
characteri sti c‘x;r)ﬂ? f)%% Egéﬁlg@ﬁra}z m‘? : exec téor%sgts?)eeaé %1 °§/m3rsk£{ﬁi % b for the
pﬁr pose of t heopan esieryt aucnmeanphed]tcabmhﬂ ttatlipg exfag iraplemended e el beoket usi vely in
the working with a collection of customers to create and manage a market.

Typicalcustomer representatives - both buyers and sellers - at a common

Jocation (e.g., a single room) where the representatives of the customers would
10 communicate with each other to develop pricing and confirm transactions. This

process employed the expression by the representatives of various bid and offer

prices for the fixed income security at select volumes (i.e., how many million

dollars of bonds at a given maturity). This expression would involve the loud

oral “cry” of a customer-proposed bid or offer and the coordination with the
15 fellow representatives regarding the extraction of complimentary positions - until

a transaction match is made and a deal is done. This "trade capture” process

relies on after-the-fact reporting of what just transpired through the oral outery

trade.

Recently, the trade capture process was performed by having designated

20 clerks input data into electronic input devices. An input clerk would attempt to

interpret the open outcry of many individual brokers simultaneously who

sequentially are making verbally known their trading instructions of their

customers. The quality of the data capture was a function of the interpretative

skill of the input clerk, and the volume and the volatility of customer orders. A
25 significant drawback to this type of auction data capture process is the difficulty

in discerning the distinct trading instructions verbalized in rapid succession

during 2 quickly moving market, so that an accurate sequence of data can be

captured by brokers and a set of inputters.

The many permutations of this process will be discussed in some detail

30 below. At this juncture, suffice to say that at the volumes of business
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3 foll owi ng discussions with the fundanental tenant that the
princi ptes may be applied to other types of fixed incone
securities without departing fromthe inventive concepts. One
i mportant attribute of treasuries, in the context of the present
invention, is the mnimal and uniformdefault risk; the issuance of U S

gover nnment 5 paper renoves the default risk as a defining criteria
in the rel ati weopwismsng of treasuries in the PERUST24ace when
they are backed by the full faith and crgdit of the U. S

gover nnent .- New treasury securities are auctioned by the

U. S. gaver nnentragsactions existing at the ime sf Abdsvelopnieamidi therladlabL suitalilae aucti on
prices for the treasuri having a face 10 . val ue.w t.h et coupon

Pt wi | | def | Aeroeh JGT i Hopme RefbS dpmitees twding, acyenist fo e

auction, the tHRIRWE sQEceSSTICthis ApProsclC RaRdt Yerfdrt K Rided) th Rtént yeased typically
"over the counter™",.i.e., wthout a_defjne exch&nt?%. As

i nflation expe¥Bt PHHE PEFRIFRLIBA gpeR qptory auction forury hawe hger BMBFISANs change,
the priges of uevaklf fidtchdedatvel bPRREhg KRPSIIeHARN fid HelH%8E Gcome field. ~ ON the
secondary market. These new prices are ref|ected by conpeting bid and ask

15 pri cedVitorhetampling & bnearpreheative diffigties waalkaccurbhther s, and
deal ers in thejpjection of trade? PeRbikliliYs R € bpenfdiior %AMBA Brockdic ot €l d of a
treasury note increases as_its price drops in the market,

typically refl esamnle adqud highly vocahreprssentativmmey én fagt domingte frading - o
that term of Sgehatddk flow - even though he/she may Bily Piptekn M ihdIRNGH RGCUr I i es are

traded with an n conjunction w
10 critical collection of customers. Although such aggressive actions at open

outcry auction may be beneficial to those particular customers in the short run,
overall, such dominance of the trading can and will distort pricing away from
the actual market conditions.
Other problems exist in open outcry auction that deplete efficient trading.
15 The speed at which trading flows and the oral nature of the auction process
injects a potential for human error that often translates into many millions of
dollars committed to trades unrelated to customer objectives. As such, the
broker is left at the end of each trading day with a reconciliation process that
may, under certain market conditions, wipe out all associated profit from that
20 day’s trading. Also, customers may quickly change direction regarding trading,
based on new information available to the market. Shifting position or backing
out of previously committed transactions on very short notice is often very
difficult in the traditional open outery auction process.
There have been many past efforts to incorporate computers into trading
25 support for select applications and securities. Indeed, almost all trading today
involves some computer support, from simple information delivery to
sophisticated trading systems that automate transactions at select criteria.
However, these systems have not significantly impacted the issues presented

above as they relate to open outcry auction trading in the fixed income field. It
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20 securities issued in earlier auctions. In this context, sone

securitres are traded nore often than others and are called the
"actives"; the actives usually correspond to the recently issued
securities as opposed to the ol der securities in the market. Indeed,

sonme ol der securities are infrequently traded, creating an illiquid market
that may or may not .reflect the current market-determ ned
interest rate fwooskésed maturity | ength 25 security. pcrusowzaszs

As can be realized by the foregoing description, the very size and
diversity - of the treasury mar k&t I npl i cates an unprecedented

l'evel of. SOPNi SidsGath B3 vRterSBAdIRY of the problems with chrtAih Bﬁﬂf‘%g}eo@esrs&ethgi ddi ng,

of fering, buying, and selling transactions involvingt _
securities. Thdormsdyheimpstus,forthe presestingensigni t h t he transacti ons and the

scal e of . _ _ _ 4
tradi ng undertaken by banks, brokers, dealers and institutional

participants Summary of the Inventio
5 It is, in view of the foregoing, an object of the present invention to

provide a data processing system to implement a trading system capable of high
volume trading activity.

Another object of the present invention is to provide a data processing
method supporting a transaction enabling process for trading securities at

10 accelerated levels with minimal errors and costs.

It is yet another object of the present invention to provide a data
processing system to support a formalized trading protocol governing the control
of trading on a bid/offer market.

It is also an object of the present invention to provide a system for

15 collecting, displaying and distributing in real time information on current market
activity in fixed income securities and processing this information to quantify
the extent of order and trading activity of customers in real time.

It is another object of the present invention to provide an apparatus for
the select processing of several types of data wherein data is qualified prior to

20 use and translating the qualified data into order and trading states for fixed
income securities.

It is still another object of the present invention to provide a data
processing system that provides controlled access to trading commands pursuant
to pre-established trading criteria.

25 It is yet another object of the present invention to provide a computer
system that includes multiple workstations linked by a high speed
communication loop to permit rapid distribution and exchange of market data to

participating customers and brokers.
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necessitates a rigidly structuLeQ_QQQLQQEﬂ_lQ_llﬁding- _

In the past, open outcry auction bond brokering has served its customers
wel |, providing highly effici éiaghe £85:A RipHicaat Q?ar perfect market pricing.
The open 5 outcry auctih!; 54 bon

T tradi ng was inpl emented by
a broker working with a E IR ?m)n of custoners to create and
manage a nmarket. Typical custorne representatives. - both buyers

and sellers - wbsmesssnmon | ocation (e.g., a single PCT/USS7R29N) wher e
the représentati ves of the custoners vvogl d communi cate with each

other to develop pricing and confirmtransactions. This process enpl oyed
the 10. expr ersé el Bbtieh 8bje&Rr BRSrbRht iAo 106 'eélﬁsPdu?n aff of fer
prices for the fixed i nconme security at select volunes (i.e.,
how many ni | | iT§Wards Pesiemers thaberpale lignidiy whilaginsuring customer ordese eei ty) . Thi s
expr essi on_wmsaﬁlsﬂea\mvsrdenﬁamtgmgn@kasm‘a&.y _of a customer- |
proposed bid or offer and the coordination with the fellow representatives
regar di ng It is y¢tanether ebiqot eﬁthapreeghmwmgamwvw_o?a 4&@5@ - unti ![ a
transagtion Frenas:lsl : | feiribdiade capture
pr ocesg reli g‘sas& %ﬁmaf&# er - tetﬁgg'?c gg’t‘ 1’%§%sg?rtff’n§°ﬁ3?dn%ha?g&g’ and distr ] ugt
transpired t hrsolgefrmarket datagin neart real\tinger adﬁ. . . . Recent | yl, t Ee
trade capture proc 2R (0} v esi gpat e cl erks
i nput data into el feigfgr onl égﬁﬁ%ut{fq%gvl %'étsig"é ﬁgﬁ’ %p%f’%g? PRI Y8t erpt to
i nterpret the vifemdedicatadyinpit spsieny forncivarksiation, ﬁaﬁggﬁsorﬁizemfot&:eeousl yfv\{wﬁ 20
sequentially . i ver bal nown their trading instructions o eir
cust oners. q;a%’n%iﬁd%e’b{ﬁ%ﬁat é’m taqp Ang may t%?a“b‘ftﬂwgeg\é%a’ﬁ adigt i on of the
i nt er gPet at i vepatérns bndodustolmers fopaigiven broker at that hveflstatigd t he vol une anﬁ_ t he
volatility of custgmer order.s. signif.icant drapbac to this
type of auction da?gt %“Sg‘t’hﬁ?bée%?ﬁﬁ‘éss‘g"? R Het°(!i’f‘?vf¥‘\"/€tﬁ‘!‘°§3§/°fdﬁf ehegkast ni ng the
di stinct _ Stilt abittreg objeattdf it invation & PArbvEES cstdriiddi tehdfigCCeSSi on
during a qui Clﬁlo&}is %X'cﬂ% torr%rglfw?egl’customer, such as stop limit orders, contingent orders,

flags (warnings) to the broker that a particular customer has reached a trading

15 limit (e.g., margin limit), and the like.

A further object of this invention is to utilize the present system for the
trading of other financial products, such as futures, indices, commodities,
securities, other options, and the like; in. general, any tangible or intangible
property that would be amenable to purchase/sale by open outcry auction.

20 The above and other objects of the present invention are realized in a
specifically delineated computer-based, data processing system having a
governing program controlled logic for orchestrated management of sefect
trading functionality. The data i:rocessing employs a plurality of trading
workstations linked with a server for coordinated data flow and processing.

25 Communication is provided by per se available network, via Ethernet, token
ring, token bus, or other hierarchical LAN and/or WAN configuration. The
system preferably includes a dedicated keypad for input from each workstation
that facilitates providing individually programmed keystroke commands; other
keyboards or keypads can be used and are often software configurable so as to

30 be compliant with the present system. A central processing logic dictates the
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25 so that an accurate sequence of data can be captured by brokers and
a set of | nputters. The many pernutati ons of
this process will be discussed in sone detail bel ow. At this
juncture, suffice to say that at the volunmes of business transactions
existing at the tine of its developnment, and the |ack of suitable

alternatives, left this 30 - process as the dom nant tradtng nechani sm
for decades. Hovowesmssssuccessful, this PCT/US97/22423

5 ) " approach was not perfect., | ndeed, in recent years, sone of

the problenms in a open outcry auction forum have been anplified
by the vastly dyafssteaasding ptfns @hd Edi@dldmlays for each work&t@ienungler t aken in the

fixed incone field. Wthout attenp t|n % conpr ehensi

difficulties ViAPSEtigRTHE °B‘37"°Eih1é“i°ﬁf é’@ ct lapatign of g’rﬁla?ffefl es into the

Open outCry ol andad'!ﬁE 'n%a&hﬁﬁ? SKs trEdBE aRRBplefed, fhelsPutéin updgdalay vocal
representative may iIn
linked database thh the newly entered transactional data.
5 In accordance with the varying aspects of the present invention, the
controlling logic provides for a particular sequence of trading states for each

participant. The five states are:

TABLE]
() Workup State
10 (i) Bid-Offer State
(iii) Second Look State
(iv) When State
(v) Workdown State
15 As the various transactions are entered, the trading stations and their

interrelationships exist in one of these five states. The workstation “state” will
determine the options available to that trader - and thus enables controlling the
flow of trades in a cost-efficient and error-free manner. As all participants
implement trading on similarly configured workstations, the protocols are

20 universal for all traders, thereby precluding aggressive control of transactions in
the absence of true capital commitment.

The foregoing features of the present invention may be more fully

appreciated by review of specific illustrative examples thereof, presented

hereinbelow in conjunction with a descriptive set of figures.

25
Brief Description of the Figures
Fig. 1 is a system block diagram depicting the salient hardware
components of the present invention;
Fig. 2 provides a flow diagram depicting the transmission of trading
30 related information; —

1is Sheet Has Beenkeplace.d Tt
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dom nate trading - and transaction flow - even though he/she may only
represent a smal l er and | ess criti col l ection of custoners.
Al t hough such aggressive acti Gshestk cen Replace@t @PEN outcry auction may be

beneficial to those particul arffjii T t he short run,
overall, such dom nance of t héesEi¥h I ﬁl’nand will distort pricing away
from 10 t he actual narke . ~ O her

probl ens exi st wioRsgpan outcry auction that deplete efficremmsstzedi ng.

The speed at which trading flows and the,oral nature of the auction process
injects a - potential for human®error that often translates into
many ml.lions of dghi &y @epicts the salient fe&&%ﬁbfﬂl@@e&i@aﬁdl&?@ﬁ;uma ated to

cust oner obj ectives. As such, the broker is left at t he end of each
trading day with a Higdolaebleck diagsam phHthe yariqus system gtates arbpatays aj n

mar ket condi ti gRsaeMiieRe Out all associated profit fromthat day's trading.

Al so, cust_orre’rs may qui ckly change direction regarding trading,
based on new Fig. 5 isflogiprdiagem fov tradingflata input he market. Shifting

posi ti or backi ngg; - .Qf ' he Bid/Offer StaftQNMi tted transactions on
very s(r?;rt notice %ggt)gflts%rlloglé%ahgl; %(f:tfll%ldi nef ﬁe&fradi tional 20 open

outcry auction prodigd is alogic diagram for the Wheph¥ate; have been many past efforts

to incorporate co Inf. rg‘g'{ support for sel ect
applications and gﬁ%%%iaelgélgld% eed@géqerrvlggrtku%ﬁfatefradi ng today

i nvol ves sonme conpiigrd swdpgic idjagfanofor gherfebandi Infob rStese;i on del i very to

sophi sti cat ed . tradi.ng. syst F o aut te . dransactions at
select criteria. Hc}:vl\%vlgrl,s 3 %%gla?ém igpﬁ’ew%’.‘deon‘% %g%b&r?ot significantly

i npact ®1l t he i ssueFigridsieattading dapieswmendrhaple el ate to open outcry
auction trading in the fixed inconme field. It was with this

under st andi ng of the problens with certain trading processes that forned

t he | bdi Defcpibtibdef SPecifie Wi bodivents iof the Invention

In brief overview, the present invention is directed to a data processing

system for implementing complex trading rules in support of select transactions.

15 The first aspect of the invention relates to a particular hardware arrangement
that provides a specifically tailored platform for processor enhanced and
supported frading. This hardware arrangement encompasses a plurality of
custom designed workstations linked together for communication. Each
workstation is linked to a central server that orchestrates the trading processes in

20 accordance with program controlled logic. The workstation includes a display
for presentation of the particulars of trading activity. A customized keypad
permits enhanced data/position entry by the broker.

The second aspect of the invention is the governing logic for controlling

system dynamics. This logic is stored in system memory and provides the

25 sequence of protocols and rules that allocate trading priority, and the system
responses to operative commands entered by the brokers at the workstations.
The system logic is critical on two levels. First, it is important as the guiding
principles underlying the system and thus performance is tied directly thereto.
On a second level, system logic must be known to all customers and traders as

30 the rules dictating market access and response - to eliminate any confusion and
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Substitute sheet - 7 Septenber 2001
Summary of the Invention It is,

6

of the foregoing,

¥

an object of the present invention to provide a

in view

dat a. processi ng systemto inplenment a tradi ng system capabl e of high vol une
trading activity. 5

Is to provide a data processing
enabl i-ng procewpsbmmest r adi ng securities at

with m nirnmal

of the present

Anot her object of the present

i nvention

nmet hod supporting a transaction

acREESIEREY | evel s
errors and costs. 10 It is yet another object
I nvention to provide a data processing systemto

support _a f or mabipkee partieigamgopaoéloeab ageyuat fuotigg adpossiblet rblis of tradi ng on

10

a bidf Oi{nfmfa;nexq%[ léreé\gépt of the present system to provide fair and complete access to

10

15

20

25

the trading process to all registered participants.

To better appreciate the details of this invention, a review of the

nomenclature employed herein is recommended. For purposes of illustration,

the examples given in this application focus on fixed income instruments and

trading of these instruments in large volumes - with the volume of a given

transaction delineated in doliars (e.g., $25 million of 10-year treasuries).

The following terms, and their associated definition, are used herein:

Bid

Offer

Spread

Issue

Hit

Lift

Size

Makers
Uncleared Entry

Traders

Trade

Aggressor

Active Side

Passive Side

TABLE 2

Dollar amount offered to buy a security - issue.

Dollar amount offered to sell a security - issue.

Difference between best bid(s) and offer(s) on market.

A common class of fixed rate treasuries.

Accepting a pending bid.

Accepting a pending offer.

The volume in dollars of a particular Bid/Offer.

Customers with pending offers and bids - making a market.

Current bids/offers that lack a counterparty, i.e., have not
been lifted or hit.

After a trade is initiated, all customers involved in
transactions (as buyer or seller).

A string of transactions at one price initiated by a hit or lift
and continuing until timed out or done.

A customer who initiates a trade.

Group of Traders on same side of market as the Aggressor.

Group of customers on opposite side of market from the

Aggressor.

1is Sheet Has Been Replaced Tt
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It is also an object of the present invention to provide a systemfor
collecting, displaying and distributing in real tinme information on current

mar ket activity in fixed income securities and processing this
information to quantify the extent of order and trading activity
of custoners in real time. 15 It is another object of the
present invention to provide an apparatus for the -sel ect
processi ng of wovsdssss t ypes of data wherein data is qual pEtreg@mpeisor to use
and . - translating the qualified data into order and tradi ng states
for fixed i.ncome securities. 11 It is stil

anot her. obj ect of 1heghieh? ftet Y MU0 ShekioR 1WA o uidLOCESST N9 20

system that provides Contr d access to trading commarnds pursuant to
pr e- est abl i sheapetatianipfispveral fuartians, and, in its preferred embodinent, jimplementanot her

obj ect, of ¢ he. L& ENiphd MARE) Mol LS 13y BRTLELY, o process SY51 oM ¢ hat

I ncl udes nul tiple workstati spee nrcation
| oop to per i tbegagivchen icastomdys tortart thecbrakershmd pdace bidvand effemdforaa t 0

parti cipating C oners a rokers, .. . It
Dot her ob] oordefined plass Y HoBIREs 5 Heol YRS Basiions pre disnlmved om 99,
rewar ds cust onmngputeh tdrminabint spedifi€jwayhl tb refldot préority) ety | Agustoraérogw@r  or ders are
satisfied establish tlra%inagnpr%rrigye{)}! glagggd a %Hiuclxrto%gl' gt zI ge?eryt 8rri]ée and volume;

bids at the same price are displayed on the screen in time order in which they

is still

enter the system (as are offers). As such a “queue” of bids and offers develops,
10 with place in line set by time at the same price. This queue is displayed on
screen at the broker's workstation. Typically, there is a small difference
between the bid price and offer price - the “spread”. If no difference exists, this
is known as a “locked” market.
Importantly, a bid and offer are commitments - once placed, a bid can be
15 “hit” and an offer can be “lifted” by a customer willing to trade the instrument
at the set price.
To control trading between many participating customers, some level of
hierarchy is set. A customer who hits on a bid or lifts an offer is promoted to a
new level known as the “aggressor”. By acting on a bid or offer, the aggressor

20 defines (and thus establishes) the active side of the trade. For example, if the

customer hits a bid, selling becomes the active side of the trade and buying
turns passive. However, if the customer lifts an offer, buying is active. This is
an important practical consideration, as by convention the active side pays
commissions on the ensuing transactions. This allocation of commissions is
25 premised on the notion that the active customers are taking advantage of

liquidity - while the passive side is supplying liguidity to the market.

For controlled implementation, the above-noted delineation between
active and passive sides is important and carries more significance in processing

transactions than the different sides of the transaction, i.e., the bid and offer.

iis Sheot Has Been Replaced Tt

AR
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Substitute sheet - 7 Septenber 200t ——u-——

7 - It is M..e o&per obj ect of the present invention
to provi de a database system H' ° F d b the auction processor

for eollecting, filtering, andj sel ect mar ket data
In near real tine. anot her object of the present
I nvention to provide a conputer system with a dedi-cated i nput
system for a waO98R&€] on, that is custom zed for the tradiCnyser242s
undertakén by that wor kstation and may bgzcustorri zed to the trading
patterns and custoners for a given broker at that workstation.
Yet anot her obj ect BbcHSimg@nthwontthmmeeclamrepfbt)medgstémrnﬁgxg(ad‘lnddaa” isheckout .

Still another o Ilonlsto v cu radi ng
tools 10 polﬁgg%mcul E) ue’tlce °§\{g| e sveif ﬁ%d%gﬁ'g ﬁ?ft“?%ﬁ%ﬁ#t orders,
cont i ngent or dedefines thagggressor, and contimfeadomdlingsh tragsaétivas bitilkke trideat a

articul ar cust, h Leache tradin rgin
Ioi nmt), and the °F°Ea{<s "Bufidg ' e, fhe aggress"'gﬁéﬂ‘{?F’la?‘?étactg‘ﬁja@éla“é’imfaﬁ"i‘@s| nvention
is to ubilize tthlee paessnle pricetserby the idifhd hit or lift - regardlwsadlmxxa{bepmer
financial prod ndi.ces, commodities, securities, 15

. h f
ot her opti ons, uféh%lw’f’gl gr%f“?agé‘fns;] hJ‘J’d’é‘?@FI&I"a"kaﬁV‘s?“é‘ﬁ@ PRIV 0B trade SeReTAlSt o
property that a (virtual and/or'¥eal) Single tra8EHKR], vith Gn oA SfreRtaSly0¥reaten outcry
auct i on.

displayed, reference number, and can additionally generate several trade tickets
each one reflecting the total size of the transaction per customer per side.

10 In view of the foregoing, attention is first directed to Fig. 1, a block
diagram depicting various hardware components found in an operative
embodiment of the present invention. In this context, a plurality of workstations
10 are provided, each individually linked to a central server by network lines 15,
Server 20 cab be controlled by software for managing the interaction of the

15 individual workstations 10 in accordance with system constraints.

Continuing in Fig. 1, the system may be linked to brokers and customers
at remote locations. Access to trading activity is accomplished to
Communication Server 30 and Remote Server 40 to a remote distributor hub 50
and remote workstation 60. Supplemental communication lines are utilized via

20 conventional phone link 90. The above platform further includes a 32-bit
operating system to manage the multi-tasking environment within the network.
The present invention has been successfully implemented using the 0S/2®
operating system; however, other operating systems may be substituted. The
workstation design can be selected from Pentium® processor based PCs, SPARC

25 Station® (using UNIX®) or other microprocessor based systems.

Now turning to Fig. 2, the overall information paths of the present
invention are presented in block diagram form. This market information is
detived from the auction process and is a highly valuable source of data to
related markets (futures and options, or cash, as the case may be). Beginning

30 with block 100, market data is collected from the plurality of on-line terminals
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The above and ot her obj ectsof—the—present—nvention are realized in a
specifieally delineated coppL , [data processing system having a
gover ni ng pr ogin: l I ogﬁgc for orchestrated nanagenent
of select trading 20 The data processing enpl oys a
plurality of tradi ng wor kigkkBilil ' linked with a server for
coordi nated data fl ow and processi ng. Conmunication is . provi ded
by per “se avai Ivabéseexet work, via Ethernet, token ring, tacemsdamzs or ot her
hi erarchi cal LAN and/ or WAN confi gurati on. The system preferably includes a
dedi cat ed keypad for input from each wor K&t ation that facilitates provi di ng
25 i ndi vi dgpérhted By BeslerTRithik 8% $416vak Ebona FERAA Soctd?! DEEonkiBYAROAr dS OF
keypads can be used and are often software configurable so as to

be conpliant wi e¥cherge of iplogpation. flows between; the beakers dapistadriniblqsk d@Bwming | ogi ¢
dictates the avgid 9255&1% Propetdl Ob16uR! 1101, 38 Bidi CofR and trades are traﬁiéathJl g%ls for

each workstation. As transactions are entered, various protoco fect
the al |l ocation &l Bme. disdpfogattionds callseted brthe sysierageapeirtor amkenteredies ar e
conpletegl, 30 jnto tﬁet}gﬁégﬁg&u%g_s a linked database with the newy
entered transactional data.

Dat e: On-line market data is then transferred to the data filter and enhancer

module, block 115, which acts to clarify and articulate the continuous incoming
market data for use, ¢.g.,, by data accumulators, block 120. One aspect of the
data enhancer operation will be the conversion of on-line trading information
10 into digital form for transmission to the classification processor, block 130. The
operation of the classification processor is directed to creating a data set in
proper format for further manipulation. This includes the generation of a
coordinated array of data in matrix format.
Once properly formatted, the on-line market data is then transmitted to
15 the qualification processor, block 140, for determination for a real time
command selection. The information is then loaded into the security database,
block 150, and then passed to the distribution processor, block 160.
The foregoing operation will result in the real time distribution among
brokering stations for decision execution and for select distribution within the
20 fixed income investment community. In the context of the present invention,
three segments of this community are provided with the data. At block 180 and
block 170, system proprietors involved in automated options and futures
processing are provided the securities data for quantifying and evaluating
specific options and futures positions pursuant to the trading of option and
25 futures contracts on individual securities. In a similar manner, thé securities
data is provided to system proprietors regarding options and futures contracts to
permit proper transactions in the trading of options and futures contracts based
on the individual securities data.
The third channel of distribution for the Securities data is to the data

30 accumulators and vendors at block 190. This is followed by the continual
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8 In accordance with the varying aspects of the

present.invention, the centrolling logic provides for a
particul ar sequence of trading state each partici pant. The
five states are: S?‘ *%”B“"“Re Jaced  Th TABLE |
5 (i) Verkup Stati"”muu (i) Bid-Ofer
State (ii1) . Secotk (|v)
When State WO 98/26363 (v) WJrkdovvn State 10 rcrmssmuza
the various transactions are entered, q trading stations and their
interrelatioenships exist in one of these ffive states. The workstation
state” Will  gistribution Gth6 ké¥ifiestda 10 Wali@$ EnddikdrabitBinitRe fbadtmdtader - and
t hus enables controlling the flow of trades |naco§,tfae1]f|0|ent
n

and error-free femmuity, hlocl 200, ;slmuveqrbaﬂﬂ@mqﬁﬂm block 210, an
declaring and reporting functions associated with such trading, block 220, to

include clearance operators among others.

5 The trading activity is highly fluid and fast paced. Accordingly, efficient
input systems are importiant to effectuate the multiple options and the use of a
highly specialized keypad that permits these levels of efficiency in the present
context. Accordingly, a separate aspect of the present invention is the unique
keypad depicted in Fig. 3.

10 During processing, various “states” are reached, depending on the type of
inputs received by the system. The core state of "Bid-and-Offer” reflects the
open status of the market. In this state, customers are referenced as “makers™
and “contra-makers”; during all other states, customers are considered “traders”
and “contra-traders”. Under this notation, traders and makers are those

15 customers that issue a trading command, while contra - makers and contra -
traders are those who receive a trading command. Some participants in the
Workup State, e.g., the first buyer and/or fist seller, are known as “current
workers” and are vested with the authority under system control to hold up a
trade for a predetermined duration of time. Important character distinctions

20 between customers at various stages of trade processing are displayed to the
broker on screen by reverse highlight or similar attribute.

The interrelationship of these five system “states™ is depicted in Fig. 4.
Initial trading is always predicated on the Bid/Offer State, 400, with the
sequence process, 420, assessing system inputs for a change of current state. As

25 inputs are entered, a state change is triggered and processing shifts to the
paradigms associated with (i) When, (i) Workup, (iii) Workdown, and (iv)
Second Look. As each state is entered, the protocols are shifted and new rules
to trading apply.

Information about trade progress and participants are provided at each

30 workstation in the form of a specifically oriented screen display. In particular,
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trading on simlarly configured workstations, the protocols are universal

for all-15 traders, thereby precludlng aggressive control of
transactions in the absem&enﬁﬂastﬂ'e laced capital commtnment.

The foregoing features of ! |nvent|on may be nore fully

appreci ated by review of [HEE strative exanples thereof, presented
her ei nbel ow i n conjunctio o- ri pt Ive set of figures:- 20

Bri ef ‘Descri pt womsssest he Fi gures Fi g. ZPCTEssy2:3st em bl ock
di agram depi cting the salient hardware cggrponent S of the present

I nvention; - Fig. 2 provides a flow diagram depicting the

transm ssi on ofthé s;&tﬁmgrolviileafcedcreen display in the\fopmnoftal teading Afuadrant or
Fig. 3dep|ct51h " e of theddlcatedk
F o 4 e bi oaRady Shrsiksy TRUEE TRIoPlOTarS gRBYe 1 FER L AR vy s

t her ebet ween; depicted below:
5 UAD 1}

2 100.03 15
Bot Cust Offer Sold
0 2007 5 0

0 2006 10 0

10 0 15 0

In the above QUAD, the current bid is depicted adjacent and above the
CUST designation - reflecting a bid price of “100.01"; continuing on the same
15 line, the current offer price is set at “100.03" - indicating a spread of .02. When
a trade is in progress - as initiated by a hit or lift from the Bid/Offer State, the
broker’s attention is mainly directed to the conditional prompt showing the total
size that is being bid or offered and that can be acted upon by the participating
customers. This number is displayed at the intersection of the totals line and the
20 Bid/Offer column. This total is further refined in the quad into individual
prequantities, indicating the customer sizes in their respective rows.

Above the BOT and SOLD captions in QUAD 1, a second tfotals counter
provides the Makers total to the broker. In the Bid/Offer State this total is the
same as the conditional prompt as there are no executions. This changes after

25 the first transaction when a “traders list” is created - and the conditional prompt
tracks the traders total, while the Maker’s total keeps track of the quantity left in
the Maker’s list,

Turning now to Fig. 5, the data selected for display on the QUAD is
processed in accordance with depicted logic. The system enters a new

30 CUST(ID), block 520, e.g., “2001" and stores this in active memory with
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Substitute sheet - 7 Septenber 2001

9 Fig. 5is aTlogi¢c diagranrfor trading data input;
Fig. 6 is a logic diagramfor t@&ﬁlﬂéﬁeﬁﬁgh&t‘lateﬂ Fig.
7 is alogic diagramfor the AP Fig. 8is a

| ogi ¢ di agram for the Workup é\gﬁ ﬂ#'l”l Fig. 9is alogic

di agram for the Second Look St at"® Fig. 10 is a logic

di agram f or t hewvoAsoeown St ate; and FiegTu®122428 a tradi ng
| ogi ¢ surmary” tabl e. Detailig Description of

Speci fic Enbodi nents of the Invention In brief overview,

the present invaesdied irsdetiatafon@thnd TROIY, Hodkr 3306 The H@ding command is System

for inplenmenting conp|lex trading rules, in support of s sactions.
The first aspectondfmeda 3 systems Jayal F%i ’éleé%"gtséagmﬁéff’fsl‘%giﬁmhﬁr

arrangement thagnce confirmed, thefle@VdatPcomatd TRD(IDY 34 Hivtribated & @€ s&Eé&t f orm for
processor enhanced and supported
buffers for the associated work status for display, block 560. This is repeated
5 for each new entry, block 570.

The following discussion now focuses on the Bid/Offer State, wherein
market makers are inpuiting various bids and offers into the system while
waiting for an execution as the market matures. These pending commitments
may be taken via hit or lift by makers currently showing or by a third party

10 without showing its position prior to the hit (or lift). As new bids and offers are
made, the price attendant therewith determines the placement in the queue, with
equally priced offers (or bids) ordered in time entry. Accordingly, as the market
tightens with better bids and offers (reducing the spread), these new positions
are moved to the top of the queue as displayed.

15 In addition to price, bids and offers include a size component, that is used
to express the dollar volume of the pending bid (or offer). For a customer to
increase the size of the bid or offer, a new entry is made, and placed into the
queue separately as the system will not increment the size component - unless
adjacent to an existing Bid/Offer already in the queue. In this way, as bids and

20 offers are entered during this state, they are displayed to the brokers in relation
to their respective size, with the total Bid/Offer count (aggregate size) displayed
at the above noted conditional prompt. As such, the conditional prompt serves
as the main impetus for a transaction due to its measure of apparent market
capacity at a given price.

25 A Bid/Offer is typically entered as “uncleared” during the Bid/Offer
State, indicating that the bid or offer is only available to the current market
participants, i.e., those on the list with current commitments (bids/offers).
Accordingly, uncleared presentations are seen on the screens of only these
participants for a system set time interval - and only those customers with

30 current participation can lift or hit these uncleared entries. After the preset time
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trading. This hardware arrangenent encenpasses a plurality of custom

desi gned 15 wor kst ati ons | jnke t qget her for comruni cation. Each
workstation is |inked tisgks Ias Been Rpaciont’'a| server that orchestrates the

trading processes in ack “ i H“Lpr ogram control | ed | ogic.
AR r presentation of the

The wor kstation include

particulars of trading activity. A custom zed keypad perm ts- enhanced

dat a/ posi ti on WO 9826363 entry by the broker. 20 PCT/US97224Phe second

aspect of the invention is the governing+ ogic for controlling '

system dynamics. This logic is stored in system menmory and provides the

seguence intervalotias puro (taackedd byasystem intersaltdivk) theluncledred bidadifhgitlpri ority,
tive.co ds .entered by the

and the system responses to. oper R

brokers at the S¥6TKs eﬁf”f‘%ﬁ?ﬂaﬁlﬁé’e%?gtﬂéenﬁouf% jRgrticipants. - Lhere;1ga PpIReStal on two
|l evel s. First, putpoksfor ioatramgémasn. B allgwing icigoriérs mﬁ&@b@& ma@ﬁrm ryiheg 55

the system and us performance is.tied. directly thereto. . a secon

| evel , system fire we“P"{tth8&\”0“’?‘?‘35?"%&“’?{'%%5%‘B‘sémlerscgﬂfsfh(?ﬁ@%th&nd_ traders as
the rul £s di ct atdrkg ofiBlidiedide. Thus the initidlGCHaSera R K@D 6Romet O €l i M nate any
confusion and to e to an equal

footing as pos é’fﬁg%s%%et g}i&%ﬁ)‘f%ﬁ%@ﬁ&é&%& PRSP thepe gihggbfi%é?ﬂmke
their decision by preventing new buyers and sellers from entering into the
market for this discrete interval. |
The system logic associated with the Bid/Offer State is depicted in logic
10 flowchart form in Fig. 6. Logic conceptually begins at block 600, with the
data/command entry at block 620. The State Selector qualifies the State as
Bid/Offer, block 620. At block 630, the CUST_X profile is taken from the new
entry and all associated data passed into a parameter string, block 640, which is
entered.
15 Continuing with this logic path, test 650 compares any Bid/Offer pricing
associated with TRD(ID) to then pending bids and offers to discern whether the
new entry improves on current pricing; if not better, logic branches to block 690
and the new entry is placed at the end of the queue, Q-end. However, if the
new pricing, PRL(ID) is better than the old (then current) pricing PRC(OLD),
20 logic brings the new CUST_X to the top of the queue, block 660; also, the
market is locked allowing only the current makers (displayed) to react to the
- new pricing for a pre-set time, block 670.
At test 700, system checks for a new hit/lift; if none, logic continues to
the next entry, block 710. A position response to Test 700 shifts processing to
25 the next state, block 720.
The screen display will change according to the various entries into the
bidding process. In QUAD 2 depicted below, customers 3001 - 3003 on the bid
side reflect a market of 27 million; see conditional prompt: 27. This includes a
first bid by customer (“CUST™) 3001 of 5.0 million, followed a little later by a
30 second bid of 20 million. In this example, CUST 3007 (could be a bank or
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10 systemto provide fair and conplete access to the trading

process.to all registered partici pants. To
better appreciate the details of this invention, a review of the

nonmencl ature enpl oyed herein is recommended. For purposes of illustration,
t he 5 exanpl es given in this application focus on fixed incone
instruments and trading of - these instruments in |lar vol unes -
with the vol urftO %2633 gi ven transaction del i neB¢EH? 1”r%ao| | ars
(e.g., $25 million of 10-year treasuriesjs The foll ow ng

terms, and their associated definition, are used herein:
TABLE 2- 10 other instifgtignal participation) has entered the pictyre withan nslesred 8ff%far ed t o

buy a securi tys | ar
anount of fer ed ébzfgﬁf’“ (mgrekgdrb}( ta§/ter_1sk S;‘ ala{tmg offer is uncleared), foh#%gcﬁhm

Di f f erence bet webionlepictediod (thd ccmddlooilfpem(l}zt)lme o0 ¥ ¢difar side. As such,
controlling logic gives the original makers the first review of the new offer by

5 3007. After the interval, the market is again opened.
UAD 2

>7.625 225 TZ
108.04 27  +108.04
ffer
3001 3007

10 3002

0
0
3003 0
3001 0

TOTL

The When State is triggered by a trading command against an uncleared
15 Bid/Offer by an Aggressor who is not one of the original makers. However, the
system controls will not allow this trading command by the new Aggressor to be
instantaneously executed. In accordance with system logic, the trading
processor creates a time interval or delay, and thereby provides the original
Maker(s) time to assess the new situation created by the Aggressor by
20 permitting response to the uncleared entry on the passive side.

In particular, as noted above, the uncleared status exists for a defined
interval - controlled by computer driven timer. It is only during this interval
that a When State can be instituted, which can then only last until resolved by
either the action of the original Makers on the passive side, or by the expiration

25 of the interval timer within system logic.

During When State processing, the system displays the original Makers -
existing with Bid/Offers outstanding prior to the entry of the new Aggressor -
and the new Trader(s) entering via hit or lift commands on the pending
uncleared Bid/Offer; these Makers and Traders are clearly separated on the

30 screen. (See QUAD 3B below). Importantly, these original Makers are given
[

is Sheet Has Been Rep laced Tb

ML
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| ssue A commpn class of fixed rate treasuri es.

Hit . Accepting a pending bid. 15 Lift

Accepting a pending offer. Si ze The vol une
in dollars of a particular Bid/Ofer. Maker s

Custoners with pending offers and bids - making a narket. _

Uncl eared Entry A bid er offer that cannot be traded for a given
time by . _ WO 98726363 certai n parROTESYEMRE .

Traders After a tradejgs initiated, all custoners

i nvol ved in transactions (as buyer or

seller)-. 20 the opfferhwbésy to trade at the new price point establisheribpghoAggeamsact i ons at
223 E(r) In'f |e N :J |n h;hﬁfﬁﬁﬂl tB%(ke?s Pb l}@e[ gna% H%t will each have acceﬁgtg It%cgsﬂber new
A cust oner V\:hopmm ihitld exdercoftthéifigriority in the queue, Fhé bys&nSwdEmcrement
G qup o T a3y g8 28Tk I8 2L TR KSL S, LIE 4R C0S00iy brcomegiy 7 °
5 Aggressor If this ocours, the logic departs the When State and can either enter
the Workup State or Workdown State depending on whether the new Aggressor
takes the entire volume indicated at the conditional prompt.

Once When State processing has been initiated, no trader entries from the
passive side are permitted and customers are blocked from entering on the active

10 side, if they represent the only customer input from the passive side previously.
Entries on the uncleared (active) side will come from new traders, extant
traders, or the original makers which drive the system back to the Bid/Offer
State preceding a trade. If, for example, a trade has 10 offered and 5 are "up”,
during the When State the trader preferably can cancell the amount which is not

15 yet committed,

However, if the second interval timer expires without any intercession by
the original Makers, the When entries (one or several) will automatically trade -
and the original Makers will not part take in this trade. During the interval,
WTAK flashes on screen to the Makers showing a take on the uncleared offer;

20 WHIT will flash for a hit on an uncleared bid. During tbis interval, the size
entries for pending Makers are all initialized to zero, and no longer presented at
the conditional prompt. '

When State processing is depicted in Fig. 7 and is triggered by a trading
command CMD(I), block 810, Test 820 confirms that the new trading command

25 (hit or 1ift) is from a new Aggressor; if not, logic continues to block 880 and to
either Workup or Workdown State.

However, a positive response to Test 820 branches logic to block 830,
wherein the market is locked for a pre-set time interval. At block 840, all then-

current makers are reset to zero. At test 850, the system determines if these

30 makers intercept the Aggressor _before the time interval expires. If yes, the

/
is Sheet Has Beent Replaced

JlR
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Aggr essor.

Date: .

Substitute sheet - 7 Septenber 2084§ShectHas Been Replaced The genera
context of system operation is ba | | Ni¢MlEt i tive operation

of several functions, and, in its H podi ment, inplenments these
functions t hrough-a speci al |y designed keypad. Generally, the
process begi ns Wh#3636ust omer s contact the br SKEPE7P pl ace
bids and offers for a defined class of isgtrunents. 5 '

Al ternatively, bids and offers may be entered by a custoner usingla renot e
. intercepting maker becomes the Aggressor, block 860, with full control over the

succeeding trade sequence. If not, the new Aggressor is set, block 870, and
logic continues to the next State, block 880.
The following sequence reflects the foregoing system logic. In
5 QUAD 3A below, the Bid/Offer State has two customers, 3002 and 3003 each

showing bids at 10 million; customer 3007 has just placed an uncleared offer for
1 million. Customer 3001 wishes to lift the new offer by customer 3007 - but
he can’t automatically. In QUAD 3B below, customer 3001 attempts to lift the
offer by customer 3007 forcing the system into the When State, and creates an

10 uncleared list for the active side (bid here). However, the prequantity of the
first two bidders is reduced to zero - as the system logic requires that these bids
cannot be enforced at the new price point. In this example, the second interval
timer provides both original Makers priority over customer 3001; with customer

3002 retaining overall priority via its placement in the queue.

15 QUAD 3A

>7.625 225 TZ
108.04 20 +108.04+
Lust Bigd Bot Cust Offer SOLD
3002 10 0 3007 1
3003 10 0

20 TOTL 20 0

QUAD 3B
25
>7.625 225 TZ
108.04 20 108.04+ WTAK 1
_Cust i BOT __ Cust  Offer SOLD
3002 0 3007 1 0
3003 0
3001 0
TOTL 0
30
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wor kst ati on. These various positions are displayed on the conputer term nal

I n specific ways to reflect priority, etc. A custoner can
establ i sh tradi ng priority by placing a bid or offer at a sel ect
price and volune; bids at the sane price are di spl ayed on the

screen in time order in which they enter the system (as are offers). 10
As such a "queue" of bids and offers develops, with place in line set by

time at the same price. This queue is displ ayed on screen at the
br oker' s wor kSW@9§263¢3 Typically, there is a SPENYSTHHY o ence
bet ween the bid price and offer price - aghe "spread". If no

difference &xists, this is known as a "l ocked" narket. )

| nportantly, a bi d Teansactibfiscforming admdetdkeplece in acgprdancg|veitheilie peesesitd can be
15 "hit" and an of.fer a}qb ' S lling to trade
t he i nstrument é{?ntl[oﬂéiurmg one’ o Qrad;tng sEa?eg kn%%n%s% W&HEE a\% To control
tradi ng bet weewodaown|S4tes. Cripawakgp Giatetumms purssantrip hitva|lifistby an

hi erarchy is set st oger wha ' £ S
promoted to a Ws”%‘mg{{’ge tér\?é?veﬁ pvozi‘m%%gm ag(lg:rfrtfe1£ as@f}e?@% %xg%l ng on a
Id or sorrer, i 8 $0¢r tate xclusive 1fi otthelra 1 S e

bi d ff édndlistad) the Workaie St @ve@@ | fightitot th srdxstbahﬂnshb) th
active side of the trade. For exa Lf the cu '

bi d, selling b& ?hPﬁ'ép SYsiem e n@%s gy the FRrren &’8@‘35 ntf‘ffﬁ?'hﬁu?ﬁ‘t;ns paSSI ve.

However, if t hemﬁcuﬁts@a%hmghisdﬁnarueﬂﬁédelhandaum%@z foSotiRe iphitieipankhli S i s an
[ rrportant practi cal t(ilOI’lSI deratio nventj on he active

side pays comf{umens N@fl‘éﬁ‘r" gqagrol the trade and cap spbmit af‘gé‘ﬁ? Efasaghion v

al l'ocati on of oGk é&itﬁ&&d&r‘é #RisABRESkoRBioh 08 oSIE Qulbtdnis. esmnt the
active custoners are taking advantage of |iquidity.- while sswe si de

is 10 swptketsi agthe p@fmed}d&pf ths trade will inclyde the Aggressor, ancI poss1 yFor
control | ed inplLeuEpiRls How HEASRENE Wil Rehsttiohd Bl BV B8 MBS MtAKE] Ve

and passive si 9‘%5 I's 1 portant and carries nore sjgnificance i l[l'l processi ng
orkup” State by filling residual volume that needs * orkdown For t
passive side, an Aggressor that takes the entire size limits current worker status
to himself and his counterparty.

15 The status of current worker dissipates upon entry of “done” by the
broker, or the lapsing of the trading inactivity interval. Again, this interval is a
pre-set system parameter triggered via system logic. Absent such termination,
current workers can trade almost indefinitely, as long as they continue to
respond to their corresponding size offerings.

20 The Workup State logic is depicted in Figure 8 and is principally tied to
size and new order data. The Aggressor size is entered as is the passive side
prior to trade entry, blocks 910 and 920, respectively. At test 930, the system
determines if the Aggressor has taken the entire market offering at time of trade;
if “no” to test 930, logic continues to block 990 and ultimately the Workdown

25 State (Figure 9).

A positive response to Test 930 passes logic to blocks 940 and 950
wherein the current workers are assigned and new trades entered. The system
tests for new trades, Test 960, and processes these accordingly, block 970. This

continues until the current workers are done or timed out, Test 980.

T
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transactions than the different sides of the transaction, i.e., the bid and
of fer. . 12
Focusing further on the nonenclature for the systemlogic, a "trade" is
consi dered a sequence of trading events, triggered by the initial hit or
lift that defines the aggressor, and continues for all such
transactions until the trade "clears". During a-trade, the
aggressor si de,gbg bas active and all transactions take plagemdls 5

the price set- by e initial hit or lift - regardless of the nunber of
followi ng . transactions. To Pfoperly track transaction activity,
a trade generates qulUllkyalio is better understoof b8 LoMBR 0} o PoitBhify LT a0E Ui Cket,
Wi th an -associ at ed, preter fy Sereen<ar Sp ayea, ref erence
nunber, and coagxamgl tAOstewnyin QEIASD dAchetosw artgpicd opehing BidiQffes dsplah 1one
reflecting the total size of the transaction per custonmer per side. 10

In view of thePPEPEHo ng, attention is first directed to Fig. 1, a block

di agram QUAD 4A

3 >7.625 225 TZ

108.04 16  108.05+
t Bi T t fi
3001 3007 25

3003
3001

3005 10

5 0

3002 5 0 3006 10
1 0
5 0

10 TOTL 16 0 45

Assume the bid is hit by CUST 3005 selling the entire size ($16 million)
to the passive side. This results in CUST 3005 as the Aggressor and the contra-
traders (CUST 3001, 3002 and 3003) as the current workers. It is now the

15 Workup State as the Aggressor has taken all initial size from the passive side.
See QUAD 4B.
QUAD 4B
>7.625 225 TZ Refno 68119
20 108.04 HIT 16 108.05+
Cust Buy
3001 0
3002 0
3003 0
TOTL 0
25
As a current worker, CUST 3002, wishing to continue, adds an additional
5 million size (adding to CUST 3002's original 5 million), which is displayed as
5 under Buy and 5 under BOT. See QUAD 4C. A new customer, CUST 3004,
now offers 50 million.
I —
30
This Sheet Has Been Replaced
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depicting various hardware conponents found in an operative enbodi nent of
t he . present invention. In this context, a plurality of
wor kst ations 10 are provided, eaC'lfhlsSheetHasBeenRebﬂéihVI dually linked to a

centvyal server by network Ilnes 15. r: g0 be controlled
by software for naenaging the inter3 lpi i -;.f ndi vi dual workstations 15
10 in accordance wth system const n Continuing in

Fig. 1, the sy be linked to brokers and custoner§ﬁﬁ,}, 97122423
renote | ocati one PAcCess to tradi ng activity is acconplished to
Communi cat i gn Server 30 and Rénote Server 40 to a renote

di stributor hub 50 and renote ‘ kstation 60. Suppl enent al
comuni cation lines are utilized via %g%i onal 20 phone | i nk 90.
The above platform »

manage the nulti-taj
I nvention eggﬁnt edgyghng the OS/ 2
operating system hq 4 Ng Systgns fay be
substityted. The woRkst at hgyd desi gn can_sge 3004 50 sel ecg edf f rom

Pent i un%lerr] procesqor based PCs, oSPARC 1St ati on (using UNI X) Ppr 25

ot her m croprocessof based systens. Now turngng to Fig. 2,
the overall infornmafion pé{'PFi% of Bhe pr¥sent inveftion 16 are

;I;he Dr esent

presented in bl ock & erived from
t he auction process and |s a hlghly valuable source of data to
rel ated markets (futures opti ons, cash, as the case may

be). Beginning w t NgY ST “?Pﬁfr‘?@% “‘H’é{ﬁ}f q“§¢’(90"’°"kefs argfopetind from t he
plural hpy of ORelidafl dnfil Br Bitled cEHRBIIGE GSteRVintBival e ORMh bis, s CUST

3004 clear the additional 5 million by CUST 3002, while leaving 45 million
uncleared (see QUAD 4D).

QUAD 4D

15
>7.625 225 TZ Refno 68119

108.04 HIT 21  108.05+
ust Bu: BOT ust 11
*3001 1] 10 *3005 0

3003 0 1 3004 45
3002 0 10

TOTL 0 21 45

20

As can be appreciated, various customer moves in the market are often
fast paced - and on occasion position changes may occur almost simultaneously.
An example of this may be a first customer hitting a second customer’s bid of a

25 certain size, via the buy/sell all key - an instant after that a second customer

has significantly increased the bid size - say from $5 to $20 million. In this
situation, the Aggressor, within the system, has now taken much more than he
planned. This situation can be very disturbing in a rapidly shifting market.

System logic addresses this problem by creating a supplemental state

30 known as the “Second Look™ State. If during processing, the passive side size
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13 rel evant bond market sector. A continual exchange of

|nforrrat|onflovvs bet ween Q¥ s, depicted in block 100
L iS * ag ! p . ]

and the system proprietor, blocky =tIi B%n%ﬁéégdr bi ds, offers and

trades are transacted in real t. sl HIEHIﬁrn&tion I's collected by

the system proprietor and ent er B#X ta processor dat.abase. 5

On-1ine marketwdagagss t hen transferred to the data fil t pérr@dhaghancer

nodul e, block-1 15, which acts to clarle and articulate the continuous

I ncom ng - mar ket data for use?2e.g., by data accumul ators, bl ock

120. One aspe SR r Alciinads! t he

conver si on of q(g)rllr%ha%lég%%lgg’gﬂrtoahfgrlr}%tc?on%?%gsg%gﬁtg%ch the péaryf orm for

transni ssi on trecepheffaltad fomi thacdrber eptriss,cdaan Tagel tokr, 1804 sfilhen oper ati on of

10 the ¢ r | t data set in

oroper f or mat mr IhaFt?échc%eppe&feﬁng all EISg 8&&9@&@ iR Shnd 1O

gener ati on of Izookdtatelwhetever ahit/lift (vif bdpsall ﬂﬂcey) occurs wh:lenaBrd/Qﬁ'éros mat .

m

Once properly f rrmattgwb t he on I|ne mar ket data is then transmtted to the
qual i f Pcati on "5‘3808?5 ?ff”(’)W for determination for a real tine
conmmand The Second Look, however, is limited. The Aggressor must complete the

transaction excluding the new, i.e., “unaged” Bid/Offer. The new size is left
uncleared and others may add more offers/bids on this, the passive side - but
these stay below the line. Even though the Aggressor did not fill the entire size
10 displayed, the Aggressor assumes current worker status and has the right to:
1 Take the new size, creating the Workup State with
the contra-traders;
2. Refuse the new size; the Aggressor refusal (via
“done” command) sets the trade into the Workdown
15 State; and
3. Take/hit a "partial” amount and then lose priority,
The Second Look State is governed by the logic structure depicted in
Fig. 9. In this arrangement, the trading command is entered - time stamped at
block 1020, The extant passive maker entries are also entered, block 1030, and
20 Test 1040 determines if the Passive side entries, PASS({ID) are “aged”, i.e., not
just entered. If yes, logic branches to Test 1090, to determine if the PASS(ID)
is the last entry, PASS_END. If not, the next one is incremented with logic
returning to the sequence start.
A negative response to Test 1040 shifts logic to block 1050 wherein the
25 new entry is parsed; the Aggressor is then given the opportunity to take the new
size within the trade at Test 1060. If accepted, logic branches to Block 1080
and to the Workup State. If negative, logic is shifted to the Workdown State,
Block 1070.
These principles are delineated in the following sequence of screen
30 displays in QUAD 5A below, wherein CUST 3001, 3002 and 3003 are showing
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15 selection. The information is then |oaded into the security

dat abase, bl ock 150, and then passed to the distribution
processor, block 160. The foregoing operation will result
in the real tinme distribution anong work stations for decision

execution and for select distribution within the fixed incone

I nvestnent community. In the context of the present invention, three
segnents of 20wpesneiéshi s conmunity are provided with therduvse?2243 bl ock 180
and bl ock 170, system proprleggrs i nvol ved in aut omated options
and futures-processing are provided the securities data for

quantifying angnmy fhimedndNGnrk Peglebtively0 st Prisr foNlle belf sH1ESHYPOSST BOOTS
pursuant’ to the tradl ngUof option and futures caontracts on |nd|t¥| dual

securities. hrienigss Withmbpm sfage Adbsizg fransests, @5gegt 1% provi ded
to system propnaieext@aﬁn LEAHHRBO S sufcieRll | el by i iGRAI aCt S L0

permt proper transactions in the tradin opti ons and futures
contracts baseimern Thivameunt yeneping uniraded an "@ssYéFa'PeF“‘e’S the Second Look The
third ghannel tedi Stribution for the Securities data is to the data

accunulators and vendors at block 190. This is followed by the continual
di stribution of the securltles data tMai&rs and brokers Wi thin the
i nvest nent 30 apt ed trading,

bl ock 210, and fing | y >7.625225 TZ Refno 68115
Dat e: 108.04 HIT 7
0
_Cust Buy BOT Cust Sell SOLD
10 3001 0 5 3007 0
3002 0 1
3003 0 1
3004 1 0
TOTL 1 7
15 If CUST 3007 decides to fill this outstanding 1.0 mm size, the state
moves out of “Second Look™” and into the Workup State with CUST 3007 and
CUST 3001 as Current Workers.
QUAD 5B
20
>7.625 225 TZ Refno 68115
108.04 HIT 3
_Cust Buy BOT Cust _Sell SOLD
3001 0 5 3007 2 8
3002 ¢ 1
3003 0 1
3004 0 1
25
TOTL 0 8
If, however, CUST 3007 passes, the trade goes to the Workdown State.
New CUST 3005 is positioned below the line and can only trade after
[ —
30 CUST 3001 is done and CUST 3004 trades.

Sheet Has Been Replaced
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declaring and reporting functions associated with such
tradi ng, block 220, to i ncl ude cl earance operators anong ot hers.
The trading activity is highly fluid and fast paced. Accordingly,
I nput systens are inportant to effectuate the nultiple options and the use
hi ghly specialized keypad that permts these levels of

t W6 ofiesEs eNnt context. Accordi ngly,pcansepesat e aspect

14

of a 5
efficiency in

of the present

i nvention is the unique keypad depicted i

Buring processing, various "states"” arez?eached dependi ng on the
I nputs received by the system The cqygaptsel e of "Bid-and-Ofer" r
! pr ke [Nt hi (

efficient

n Fig. 3.
type of
efl ects

t he open 10 sta oners are
referenced as "nak c&nt og,g al | ot her
states, custoners age conﬁjs(ﬁereq; tradefs" an ra-traders".

Under this not

atio tradegp andswBkeser ar@st hegie cusgmpers tghat

i ssue a trading congand, sdoil e contra 5 nmwkers and contra -trjaders are

t hose \/5ho

10

15

20

25

3002
3003
3004
3005

TOTL

The final state for trading logic is known as the Workdown Sate and it
occurs when the original Aggressor takes less than all of the size showing or the
passive side. The remaining size must be worked down to complete the trade.
This is to reward those customers that show bids/offers, their intent to buy/sell,
and thus provide liquidity in the market. If the original Aggressor returns for
the remaining size on the passive size, the Workup State is initiated. Another
trader from the active side may “Workdown™ the remaining passive side
quantity and the trade will go to the Workup State - with this new trader as the
current worker - if all the remaining size from the original Bid/Offer State is
taken.

The Workdown State allows new Aggressors to complete the uncleared
bids on the passive side with logic conforming to the flowchart of Fig. 10. In
this process, the Trading command, CMD(]), is entered at block 1210. At Test
1220, the system confirms that the trade is for less than the total passive side,
TOTL. If not, logic branches to block 1280 and is directed to the Workup
State.

A positive response to Test 1220 passes logic to block 1230 wherein the
system opens trading to new Aggressors, to complete the pending passive side
volume. However, no new passive side entries are permitted, block 1240, for

the trade duration. Test 1250 confirms the last trade via timer Test 1260; if

This Sheet Has Been Replaced
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receive a trading conmmand. Sone participants in the Wrkup State, e.g., the

first 15 buyer and/or fist seller, are known as "current workers" and
are vested with the authority under systemcontrol to hold up a
trade for a predeterm ned duration of time. Inportant character

di stinctions between custoners at various stages of trade

processing are displayed to the broker on screen by reverse highlight or
siml ar WO 93436x | bute. 20 The i nt er r ecpUSIomsLs p of
these five syStem "states"” is depicted jnh Fig. 4. Initial trading
I s al ways predicated on the Bid/Ofer State, 400, with the sequence
process,. 420, @heCesilidn 8y VeSTWoikitha if RimAxed anDee @locessiremtis totiRt €. As

i nputs are tered, a state change is triggered and processing
shifts to the M%r‘étﬂé - associated with (i) When, (ii) Verkup,
(iii) Workdown, an@ngdriaht d,s%mﬁd&@%senﬁﬁg 3P the passweeﬁd‘ehn&mtaﬁ unfil Ant er ed,

the protocols are shlfte and new rules to trading
| nf or mati on ab@ﬁf“"?ar‘%!%"’iwaﬁrs@éés wered down tP’H&fﬁf‘%P‘éﬁ‘t@“ﬂF bl belewat each

wor kst gtion i “thE hige.f PhiTIOdepftsdNG Phef fofieihiny sQbdngnt €d screen display. In

particul ar, the system provi des for screen display in the form of
a trading quadrant or "quad" wherein key trading indicators are
di spl ayed. A sanple QUAD for the bi d/fff5%a30 state is depicted
bel ow
>7.625 225 TZ
108.04 15 +108.04+ 25
Lust Bid ___BOT Cust an___~§QJ1
10 3001 5 0 3007 25
3002 10 0
TOTL 15 0 25
In
QUAD 6A, the Bid/Offer State is depicted with CUST 3001 showing a bid of
15 $5 million. As the Aggressor, CUST 3001 lifts an offer from CUST 3007, but

for only 5mm of CUST 3007 showing of 25 mm; leaving $20 million on the
passive side. See QUAD 6B.

QUAD 6B
>7.625 225 TZ Refno 68118
20 108.04 11 108.04+ TAK 5

Cust BOT Cust __ Sell SOLD
*3001 5 3007 20 5

TOTL 20

25 At this juncture, if CUST 3006 enters with $10 million offer, it must wait
until the original passive side clears; CUST 3006 is thus kept below line as the
remaining size is worked down. See QUAD 6C.

This Sheet Has Been Replaced
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15 \ QUAD 1

100. 01 2 100. 03 15 5

CUST Bi d Bot Cust Ofer Sold

2001 1 0 2007 5 0

2002 1 0 2006 10 0 -
TOTL - 2 WO 9812636 15 0 10 PCTUS97/22423

In the above QUAD, the current bid is depicted adj acent and above the
CUST designation - reflecting a bid price of "1100.01"; continuing on the
sane |ine, t he current of fawAprecce is set at "100. 03"

i ndi cating a spread_of :

>7.625 225 Refno 68118
108.04 11 108.04+ TAK
Cust Buy BOT Cust  Sell
*3001 0 5 3007 29
3006 10

TOTL 20

A trade is cleared when that price point engenders no further buyers or
sellers. A “clear” button will resurrect a new Bid/Offer State, retaining original

10 makers size from the active side - unless superceded, and remaining untraded
size from the passive side.

The logic associated with the five states discussed herein is summarized
in tabular form in Fig. 11. The foregoing system design has resulted in a
dramatic increase in efficiency and reduction in order errors on the trading floor.

15 The often frenetic environment of trading, and the entry of commands on
the preferred dedicated keypad shown in Fig. 3, and the human factor of
customers changing their minds all contribute to the possibility that a trade has
been made in error. More particularly, errors can arise due to incorrect entries
into the system, a miscommunication between a broker and trader, and the like.

20 These errors can often force a "principal” broker into an unintended position
during a trade.

This invention preferably provides ways for the broker to effectively
"undo” a trade, either by cancelling a pending order, or rolling-back executions
during a trade state. As shown in Fig. 3, the keypad provides CANCEL,

25 DONE, and UNDO keys to facilitate this process. The function of these keys
when the system is in a particular state is described below, it being understood
that the names given to these keys are arbitrary and any input means can be
used to affect the desired action(s).

In the Bid-Offer State, CANCEL functions to remove a maker's existing

30 markets from one or more instruments in this one command stroke.
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15 IS in progress - as initiated by a hit or lift fromthe Bid/Ofer
State, .the broker's attention is mainly directed to the
condi tional pronpt showing the total size that is bei ng bid or
of fered and that can be acted upon by the participating custoners.
This nunber is displayed at the intersection of the totals |line and one of

the bid/offer columns. This total is further refined in the quad
into individualygpgaedantities, 20 i ndi cating the cusicomsreazzes in

their respective rows. Above the BOT and SOLD captions in
QUAD 1, a second totals counter 29 provi des the Makers total to the

broker. In the Bi diOhf.8fmed & é&ﬁéEL%&%ioﬂs%'i' va@ WRaker's markets onfS the

condi t-i onal pronpt "as there are no executions. This changes after the first
transacti on whéthere dremadending active BUY or $Blileorders apaingt life AlshdNBnal pronpt

tracks the 25 %‘f’ Ytiolnﬁtt { %gneo'%g ﬁé’ %e?g‘éi al ag\g,iegsgr, W?lw&iaaﬁﬁp%ts,k@ﬁ?s track of

the quantity | Tur ni ng
now to Fig. b5, tridimg likad befare| oadereate tratchell. spl ay on the QUAD i s

processed in accordance w epi d.LQ@Hes. o T St enters a new
CUST( | %)_, _ Uging e ‘@’gﬂ‘g"‘g‘.‘ 8&?"’ Cﬁs%gffi félﬁ'g%g?%’rrgs g%?‘llg}é' in active
memgry Wi t h asganingephsiivanake?® markets. (ONE performs theldaie fDjctiobkotie 530. The
tradi ng commang, | onfirnmed. a . systens. level . iwe...rejectin
systemerrors eﬁg%ﬁi’agﬁ?tm&ta“%g%‘? %&%senec‘@ﬁ?‘ferﬁﬁ ,pg‘%ﬁ‘é’a“t in the W%rkﬁ%‘\“/vgj )
dat a/ command T&Xel tPrerhovedthéhdelviasifrod tiading lhists therelpneffusfively senfovingtthr

associ at ed k st i i i
for each new emn?ryitte pi%eskl;seggte%xse s]cy(s)tgmcixlas,s gal,da 4 éhattl)clseotglgx?c% 'th;rnrx].l inpo’ epeat ed

10 functions to *unroll* the trade and reduce the size shown to customers if
executed during a predefined time period after the initial trade. Additionally,
the UNDO function proportionally reduces the amount traded by all passive
makers. The restriction of a predefined time period discourages one player from
taking unfair advantage of this correction facility. Analogously, if more than

15 one trader participated in the trade, then the UNDO function causes the trader to
join the contra side for the size desired to be undone. The UNDO function can
be invoked at any time by any participant, on the active side or the passive side;
the system uses appropriate logic to maintain the fairness of the trading protocol.

During the Workup State, a trader can use the DONE function to remove

20 him/herself from being a participant from the active side or the passive side, or
both sides simultaneously, regardless of the size traded or solicited. Thus, the
DONE function logically removes the trader from the trade. The UNDO
function can also roll back the trade provided that the first active trader has
executed this function with a predefined time period following the trade. If the

25 UNDO function is not invoked during this predefined time period, or the trader
is not the first active trader, then the trader is entered in the queue to buy or sell
on the contra side immediately. Preferably, the trader is placed at the top of the
list so that the UNDO function can be effectively invoked immediately, provided
there is a contra trader. Most preferably, the rights of the first active and

30 passive traders will be maintained to assure fairness, -

i
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16 The follow ng discussion now focuses on the
Bi d/ O‘fer State, wherein mar ket makers are inputting various
bids and offers into the systemwhile waiting for an execution

as the market matures. These pending commtnents nay be acted

upon via hit or lift commands .entered by nmakers currently showing or by a
third - 5 wdpashésgs Wi t hout showing its position prior Pcovsse4as t (or
lift). As new bids and offers are made, the price attendant
therewi th determ nes the placenent in tf2 queue, wth equal |y

priced offers (or Bl 08t eontal bR EAND nAGIIE) BB umost N I o

;
tightens with better ers (reduci ng spread), these new
positions are illustration, it is tmegdemoqdﬁbattsmb W‘&‘hé“lq‘i&i Bfe*hﬁts}’“m%?)%ed 10

In addition to [ hat is
used to thgtr%ﬁg?(m}rgegg b?ﬁﬁd?(ﬁgﬁgfbfvtgﬁ%ﬁsgﬁlg uﬂh%%gﬁf:ﬁan n%or of fer).
For a cust onerfroro thenipnm@ scope of the inventipreexseptas dff mah lmtedo‘w efer, a new
entry i s made, 13910' pl aced into the queue separately as the
systemw | | not “™crement the size conponent - unless the entry

was made adj acent intime to an existing Bid/Ofer already in the queue. In
this 15 way, as bids and offers are entered during this state, they
are displayed to the

This Sheet Has Been Replaced
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brokers in relation to their respective size with the total Bid/ Ofer

count (.aggregate si ze) displayed at the above noted conditional
pronpt. As such, the conditi onal ‘“ﬂ uu ME serves as the main

i npetus for a transaction due to appar ent mar ket
capacity at a given price. 20 A Bid Ofer is typically
entered as "uncleared" during the Bid/Ofer State, i ndi cating
that the bid orwo$shesssi s only available to the current nmeRdaaISYa428i ci pants
on ' the contra-side, i.e., thosg on the list with current

comm tnments -(bids/offers). Accordi ngly, uncleared presentations
are seen on thayegliesemmedSs:avai l able to only t hese participants
for a syStemset tine interval - and only thpse custoners w th 25

current!participatibn cahcombipation ‘ﬁPtda*latPé%"&ssHﬁ@P'E‘%‘ Gmeting &f t or t he

preset 3imMe  gmotured tlaling'eMtonhRft fouaa(saétﬁg leepuddhate SdSdaRBfisBle@r Nal cl ock)
the uncleared bids/offers - if still extant - becone ayvail able

beyond 3 he cur riems hgging .amr?ﬁamrsmedrprép‘éch%acssrm.wg%n said data proceg§ifg@nose for
this ar%angemagﬁvst Vs Bher¥d P2 GHSNRITBE Srokdrd RepREINE ohd S5hefel BEtemele

first ance f e new entr% thi's rewards these custoners for show ng
the market 30 of saiddtems and said brpkers prejbringing tpgether a3id ispsirests indd ferors are

i nvit edGt ob eC%ggciﬁggcfn%ﬁ%&ﬁion platform to permit exchanging positions regarding offers

7 and bids relating to said items, comprising:

8 a plurality of workstations comprising a display means for presenting to a
9 . broker or trader information about pending market conditions as they relate to
10 said items being traded and the select positions taken by participating customers

11 in regard to said items;
12 a central server, linked to said workstations by a communication means
13 and programmed to support a predetermined trading control logic wherein said
14 trading control logic comprises a protocol of trade sequences directed to
15 implement trading commands from said customers in a predefined way
16 corresponding to the development of a plurality of trade specific states defining
17 the ability of various traders to participate in said trading activity; and
18 a communication means for distributing market information to said
19 plurality of workstations in accordance with said trading control logic.
1 2. The trading system of claim 1 wherein said protocol is defined by
2 a stored program comprising a logic structure that defines conditions where a
3 customer becomes a trader and conditions where other customers may
4 participate in a trade.
1 3. The trading system of claim 1 wherein said trading commands
2 comprise bids, offers, hits and lifts,

This Sheet Has Been Replaced
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17 and the system preset interval provi des these
bi dders/offerors tine to nake their aeC| sion by preventing new

buyers and sellers fromentering mmﬁm'"l“l" mj hitting
or l.ifting) for this discrete int I " m” The system | ogic
associated with the Bid/ Offer Stat'e is Heplfct®ed*in | ogic 5

flowhart formin Fig. 6. Logic conceptually begins at bl ock 600, with the
dat a/ command ernwoysasieabl ock 620. The State Sel ector qual i PCTESI¥IMI3 St at e as
Bid/ O fer, block 620. At bl ock 630, the GQUST X profile is taken fromthe
new - entry and all associated data passed into a paraneter
string,1 bl ock ﬁ40h 4M1: Cithé fading system of claftiewiRglein sdid trading stgt/esc;sf

Contlnumg with this 0.co ares any Bi er pricing
associ @& ed w tﬁ°’?ﬂﬁ°ﬂ9§)g d@%%hsﬁﬁrﬂhﬁgéﬁ'ﬂ‘% d offers to di scern whet her
t he new entry |rrproves on current pricing; if not better, logic
branches to bl ock 690 the new entry is_placed_at the end of

the qudue, Qend. HowevEhe trading Wéteﬁe‘?ﬁcla‘ml‘”he"em 51511 tradipg statesfurthey) s better
than the ol d (LORpSY WBEL st | Cing PRC(ALD), logic 15 brings the
new CUST_X to the top of the queue, block 660; also, the market is

bl ocked al | owi ng only the current makers (displayed) to react to the new
pricing for acﬁxﬁésjﬁeﬁ%f At test
700, sglstem checks f'or a new hi t/1T1ft c‘%’@qn%ol%ggn F%%nglg%ﬁtﬁe%ﬁuggeﬁo t he

next e®ry, bl cokpriseea Secqnddiock State.esponse to Test 700 shifts processing to
t he next

7. The trading system of claim 1 wherein said trading state further

2 comprise a Workdown State.

1 8. The trading system of claim 1 wherein said display provides a
2 presentation of a bid side and an offer side of a market.

1 9. The trading system of claim 8 wherein said display further

2 provides information as to the size of uncleared bids and/or offers.

10.  The trading system of claim 8 wherein said display further
2 provides a queue of customers organized in groups corresponding to their

respective participation on the bid or offer side of the market.

11.  The trading system of claim 10 wherein said customer queue is

2 ordered by time of entry.

12.  The trading system of claim 11 wherein said queue order is further

2 based on quality of entry in terms of price.

13.  The trading system of claim 12 wherein said display provides
2 information regarding the entry of a hit or lift by a trader. :

LR
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20 state, block 720. sc een display wll change
accordi-ng to the various entries i nt i!lmlﬁuuulll l]l u b| ddi ng process. In
QUAD 2 depicted bel ow, custoners 30 S bi d si de
refl.ect a market of 27 mllion; see con |t|onal pronpt: 27. This includes a

first bid by custoner ("CUST") 3001 of 5.0 mllion, followed a
little later by a second 25 - bid of 20 mllion. In this exanple, CUST
3007 (coul d be wohsmaides or ot her i nstitutional pacrius§7paed on) has
entered the picture with an uncl eared ofager of 10 mllion (marked
by asterisk -~ indicating offer is uncleared); this is the 10 mllion

depi ct gd- on the condi t i ARBMmpReOH3Ming syRtem Tox sb By HMuflile fradées wiidreifUCH,
controlling | ogi ¢ gives the or| ginal makers the fjrst chance for

the new of fer PAFhAad% opsFates @ quptamigsigned keYR?f’éc?’v‘Ef‘a ety A EGREES | s agai n
opened qand t hey Mb& Kbouf m"aﬂcgp%o%dmons from a display comprising:

Substitute sheet - 7 Septenber
18 4 a data processor with associated data storage for providing a trading
5 protocol that establishes trading hierarchy among participants;
6 a trade command input means including said custom designed keypad
7 wherein said keypad includes a plurality of trade execute keys, individually
8 assigned to a particular security available for trading, said keypad further
9 comprises a plurality of customer entry keys assigning trade commands to a
10 particular customer;
11 a display means for presenting a trading information profile wherein said
12 trading profile includes pending offers and bids at select price points and size.

15.  The trading system of claim 14 wherein said input means provides

2 single keystroke entry for trade cancel command.
16.  The trading system of claim 14 wherein said data processor
2 provides for a Bid/Offer State wherein customers’ price and size are displayed

on said display means.

17.  The trading system of claim 16 wherein said Bid/Offer State is

2 terminated by a customer entry of a hit or lift command.
1 18.  The trading system of claim 16 wherein said Bid/Offer State is

2 moved to a “When” State by a new customer entry of a hit or lift.

19. The trading system of claim 14 wherein said display means
2 presents information on trade transactions and customer access contingent on

system trading state.
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QUAD 2 >7.625 225 TZ

108. 04 - 27 *108.04+ 10

Cust Bi d Bot Cust O fer SOLD. 5

T N T

3002 1 0 1 e by 3003 1
0 3081 28 o 10 -

TOTL -~ WQ9B/26363 0 10 0  rer/USYII2423

The Wien Staté is triggered by a tradi ng4commnd agai nst an uncl eared -
Bid/ O fer by an Aggressor who is not oné of the original makers on the

contra-iside. 15 20,  AlGNGNRY of findfkid ISkraMeRQRAIMG idpliehted 8h adl | OW thi's
tradi ng coman ressaor to be instantaneously
d

by th . A , ¢
I'n a&‘é ptsd g@ﬁ%’vﬁ“ﬂn SOrRRWShH Wﬁg‘gd"hﬁfﬂé said system provides irfg pr ocessor

execut .
oy 13" i o g a0 B it
per mi t 4 ng 2. cupYAee aijdOffer Syrtene Statedwherein pustomenh pattisipeteve si de.
20 5 by LfteyPRES, iom}s%ﬁce%d Refued i@l@ﬂx‘(ﬁinn;t he uncl eared status exists
for a dGEf ' ned b. distributing said information to said plural workstations in
7 essentially real time;
8 c. receiving hits and/or lifts from said customers responding to
9 pending bids/offers as displayed on said workstations;
10 d. entering a Trading State wherein transactions are completed at a
11 single price;
12 e. returning to the Bid/Offer State after a pre-established termination
13 event in said Trading State;
14 f. tracking and outputting consummated trades from said Trading
15 State.

21. The method of claim 20 wherein said Trading State is further
2 delineated into 2 Workdown and a Workup State.

22.  The method of claim 21 wherein said Workup State is created by a
2 single customer hitting or lifting all pending size.

23. The method of claim 22 wherein said Workdown State is created

2 by a customer hitting or lifting less than all of said pending size.
1 24.  The method of claim 20 wherein said trading protocol is encoded
2 in programming logic controlling said computer system.
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interval - controlled by conputer driven tinmer. It is only during this

interval that a When State can be instituted, which can then only
| ast until resolved by either the action of the original Mkers
on t.he active side, or by the expiration of the interval timer

Wi thin systemlogic. 25 During Wien State processing, the
system di spl ays the original Mkers - existing wth-Bid/ Ofers

out st andi ng pr war9see3ex he entry of the new Aggressor - and@®CT/Us9722423 t he new
Trader(s) entering via hit or lift condids on the pending uncleared
Bid/ Ofer; these Makers and Traders are clearly separated on the screen.

(See . QUAD 3B below). Inportantly, these original Mkers are given
t he opportunity to 30 trade at the new price point established by the
Aggr essor; nultiple nakers fromthe original list will each have

ice in the order of their priority in the

creqﬁﬁf Through dach Maker; if one issues a

access to take the
queue. The syste
19

WIS WIS WIS

mf 10/ 1oj

SERVER ‘/'20

COM /30

40 50
DISTRIBUTION
REMOTE HUB

a0

Z::? ~ &WS | | Vﬁéﬂ 'vwé'
gy r— S S
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buy/ sel
the logic

order at their size,

t hey becone the Aggressor.

If this occurs,

departs the When State and can either enter the

Workup State or Wrkdown State
Aggr-essor takes the entire volune indicated at the
Once Wen State processing has been initiated,
passi ve side are perm-tted and

pronpt . 5

no trader entries fromthe

dependi ng on whet her the new

custoners are bwvogseedsfrom entering on /e active

represent the only custoner input fromthe passive side previously.
Entries on the uncleared (active) side wll

traders,- or

10 offered and
preferably can
However ,
t he

t he original
the Bid/ Ofer State preceding a 10

automatically trade - and the

in this trade.
Makers show ng

a hit on an uncl eared bid.

pendi ng Makers

presented at the conditional
processing is depictedy T

command CMD(1), block 8103
20 (hit or lift) is f
bl ock 880 and to

However ,

cone fromnew traders,

condi ti onal

PCT/US9IRYeke, i f they

ext ant

makers which drive the systemback to

trade

R

for exanpl e,

a trade has

ar

Sy

ro

5 are "up", during the Wen State t he trader
cancel the anmount which is not yet commtted.
if the second interval tinebdgﬁeir W t hout any intercession by
original Mkers, the en éntries (one or several) wll
original Makers will not part take

Dur i ng b interval, YWAK fl asfies— 15 @ screen to the
a take on Ytthe Hk¥flear ¢d of fer ;| WHVERDOAS | | ffash for

During this intervial._the side entries for

istrig

ei ther Workup or Workd
a positive response to Test 820 branches

ggr essor|;

initialized to z&ro,

if _not,

and no | onger
When State

hafFILTER® n¢g

bt
tradi ng conmmand
ogi c continues to

o] St at e.
ogi c

to bl ock 830,

l
BN somy ———e orsramaonon
1 l l
N VENDORS N OPTIONS/CASH FUTURES FCASH -
l
MO 1 eicese [ CEADG
2\00 2\10 2\20
This Sheet Has Been Replaced
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wherein the market is blocked for a pre-set time—nterval. At block 840,
all then- current active-side nmakers are reset to zero. At test
850, the systemdetermines if 25 q. o 8BeenMBiRES | Ntercept the Aggressor
befere the time interval expires. HIEREN e i ntercepting naker
beconmes the Aggressor, bl ock 860, lmmm\/“m bl ol over the

succeedi ng trade sequence. |f -not, gressor is set, -block 870, and

logic -~ W&&ﬂ&wues to the next ?} te, bl ock 880.

L . . 7
The foll ow ng sequence reflects the fo oi ng system | ogll’cc.wU %%AD 3A 30

Bﬂjgwétt‘he Bid/ O fer SMK'NSKEVL?UﬁBTTESN@d 3003 each ZBO\M ng

10 million; customer 3007 has just placed an uncleared offer for 1 mllion.
Customer 3001 wishes to lift thg doRddcEéoldiinscust oner 3007 - but he can't

automatically. In QUAD 3§ bel owang imisWB com oA attenptg te lift the offer
s = g a

by g @ functions. 5 &
2| 2 — g
3 BUY|| SELL >
Bond Basls [ ==\l" a—" Bond Basls
Triple Old Bond Triple Old Bongd

Old Bond’

- . Bond

~
Thg commmmplacys |
whacabmaersanis  Keysis this cohwan saaculs uncinsred ofiet (regulsr
Concels bits se sllen l:;% “'.l"ur-n-wmub\a > comensnle fof four ..nm-:;-nf-
e (ullawed by bis/oliev allorend lsund | vobbond ot ppplicaniy. of w800 9
i toespropitaones) [
- i
— Y
Wy columa place
P )
o1 00 e l J % 2] ot
. o= BUY i i 2 IsEl D —
Py - ), T
. N ¥ 7 iﬁ ".-: L. Toie column endess
T pobema concals Bits : 2l [ser ) B s e § OO R
BUY T~ R 2 —  espeph ¥ [
et  NEE P E e Ty .
. = — ——
» 3| % - ,—-——-——-———\
»=4]euy m ! SELL e Trig cotpmnis ured s
F e ] ! =k gage 9 DONE" N
Azivites yeiiw chatacier L ) it © el e r—— muu:mr
T S Tauy = D=
. = - = - heys topo bom:
l Usa areow
ot 3 - 3 1) IRl Se SN ad 1p Quad Ha «MOD»
pmmmm————
et [T T Tom e oo Teum I
Press oace i chte a4 L} &
aawmend by, bud le = y, ACIIES 1ol RSO
cloay Messngt nitdéw. % ~ o sthet heys 0o
L % i ‘ porpOprrmpva
J ’ T ——
Enchel e teven beys 0
Sonca m smvcnd votwon fordosiagriant dufiiom “"‘:":""""w‘ Drwes
PACH 0n8.000 & commimd Yo achemit Wrcey £12 ool covnand
Lad pross 00> fest " ;: .
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custoner 3007 forcing the system e, and creates an
uncl eared |i st 5 for the active side (bid here). However, the
prequantity of the first two bi ddeTT%ST

t Has Been Replaced oyced to zero - as the
system |l ogic requires that these bi tﬂ nforced at t he

new price point. In this exanple, t ﬁmul rval tinmer provides both
origi nal Makers (3002 and 3003) priority over custonmer 3001; with custoner

3002  WRREI ng overal | pri orjiy via its pl acemeETYR7RH72 queue.
10 QUAD 3A >7.625 225
TZ ) 1
Cust Bi d 3002
10 0 10
0 1 0
20 >7.625
225
520
| enver: custan) —
530 ‘L
\ STORE: TRD(ID)
540
CONFIRM TRD(ID) ALARM
560 .?50

DISTRIBUTE: TRO(ID)

§70 \ N;LXT

580
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108. 04 20 108. 04+ WAK 25 Cust Bi d

Bot Cust Of f er SOL [Fhis Sheet Has Been Replaced3 0 0 3007
1 - 0 300H|"| I" 3001

1 0 30 1

0 Transactions formng a trade take place in accordance
with the present I nvention during one of two trading states, known
as the Workup _al@®PRdown Stbdtdes. The Wor kup stﬁ‘r"@%

pursuant to hItS or lifts by an aggressor taking the

21

620
SEL_ST: BID_OFFER V

630
CUST_X: TR(ID) S

640

ENT: PARAM (ID) f

850

PRC(ID) »
PRC{OLD)
7

QUE: Q_END
/ 660
690 QUE: Q_TOP
l [ 670
LOCK_MAR: INT

SEL_ST:NEXT 710

730

.F1G.6
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entire inventory of volume shown on the passive side; once established, the

Wor kup State gives exclusive rights to the trade to the initia
traders - who the system recogni zes as the current workers. On
screen, current workers are highlighted in a defi ned manner
known to other participants. Current workers control the trade and 5
can submt additional transacti-on volume to their contra-traders; this to
t he ’ R8N of out side cusgl,%’rers Current WworBCEUEO78M42% he
active side of the trade will ncl ude the Aggressor, and

possi bly other traders, bel ow the Aggres W th transactions
that nmove the trade into the 8% State _by™~illing residual vol une

[)
t hat needs "Wrkdown". For the pas ve S'88T an Aggr essor that takes the
entire 10 size limts current Workgt—status to hinself and his
counterparty. The stat ys of current wor ker di ssi pates
upon entry of "done", or the | appT
interval. Again, this interval i pAr amet er
triggered via system|ogi-c. Abse current workers can
trade al nost indefinitely, as Iong as t hey continue to respond

to their contra-party's siz o15 The
Wrkup State logic is depic prlnﬁlpally tied to size
and new order data. The Aggress¥® d _>e e paSS|ve si de

prior to trade entry,
930, the systemdetermnes if
mar ket offering at time of trade; if 930, logic
continues to block 990 and ulti . '@éo(Flgure 9).

A positive response to Test 930 pasBeeKlmnﬁRVAULnblo s 940 &nd 950 wherein
the current workers are assi gned . : he current

wor kers, to

# Aggr essor has
to test 20

860 INTERCEPT
<
\ INT_VAL
SET: AGG(T)

870

SET: AGG_NEW 1[

GO TO: SEL_ST
8BS0
F ' G 7 This Sheet Has Bean Re placed

[0

i
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t he exclusion of other custoners. The systemtests for new trades, Test

960, and processes these accordingly, block 970. This continues
until«'the current workers 25 are done or timed out, Test 980. The
systemthen tests for (block 965) and executes (block 975) any
new transactions entered (via hit or lift commands) by new
custoners. The above logic is better understood in the
context of a pWeYEEIAr exanpl e. As shown in QREISIBELow, a

typi cal opening Bid/Ofer display is 7 rmesent ed. 30

Substitute sheet - 7 Septenbgg, 2001
22 " START QUAD 4A

910
ENTER: CMD_SIZ(1) f

o f 820
PARS: PASS_SIZE

930
CMD_SIZ(I) = NO
PASS_SIZ
?
YES 940

SET_ CURW: AGG(I)

. 950
SET_ CURW: PASS_SID f

960
970 YES NEW

\ 1 TRADES
?
EXECUTE

TIMER NO
OR

oo%
?
980

YES €

GO TO: SEL_ST

990/
- 4000 . @ FIG.8
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>7.625 225 TZ 108. 04 1620

108. 054+ 45 5 Cust Bi d Bot Cust

Ofer,: SOLD 3001 5 0 3007 25

o . 3002 5 0 3006 10 0

3003 1 0 3005 10 0 3001

5 0 10 TOFL 16 0 - 45

0 o _ WO 98726363 Assurme the bid is hit by CUSTPGUUS7248B|ing t he
entire size (16 15 mllion) to tﬁ@opassive side. This results in CUST

3005 as the Aggressor and th entra-trader (CUST 3001) as the

current workers (as indicat egmt?y i /G Ii.‘ng D reverse video).
It is nowthe Wrkup State as the Aggres ha

taken all initial
size fromthe passive side. See QUAD ZPB: 0

QUAD 4B >7. 625@;21
ENTER: CMD(ID)

1030 -
\ ENTER: PASS(ID)

1040
PASS(ID) | 1100
AGED ¢
? NEXT
PASS

1050
\ PARSE: PASS(ID)

PASS(ID)
1060 >

NO ACCEPT

PASS(ID)

GO TO: WORKDOWN

1070
GO TO: WORKUP
1080
FIG.9
[
This Sheet Has Been Replaced
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108. 04 HT 16 108. 05+ 36 Cust

Buy .BOT  Cust Sel | SCLD 25 3001 0
10 3005 0 16 3002 0 5
3003 0 1 TOTL 0 16

0 16 30 CUST 3002, wi shing to continue, adds an
additional 5 mllion size (addi-ng to CUST 3002's original 5

mllion), whichWo98@6h| ayed as 5 under Buy and 5 under PCT/USIT2ZEIT See
QUAD 4C. A new customer, CUST 3004, now%MWters a sell order (hit) '
for 50 mlliodn.

Substitut-e sheet - 7 SeptenbdR0®
23

501

1210

ENTER CMD(1)

1220
1 230

OPEN: NEW_ AGG(J)

1240
[ srock NEW_PASS

GO TO: WORKUP

\

1280

GO TO: BID/IOFFER

\

1270

_// ]
en Rep laced l: l (3. 1()

i
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B pagiicet | sks

[

B

i

“
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( vPEIIUS9?22423
Only after this,

i

Auction .—Lcm.mn Table

Sequencing Processor

v

+

s

L

e

19nterva|).
ST 3002.

%

5 mllion to CUST 3002,

20

AR} 4D)

(‘'see

B 0o T o

the current workers are done

CUST 3001 and CUST 3005 i ndi

t he addi ti onal

Second Look Workdywn Whep State
. When u bitisllar Whes the Aggrensar's Whes the Aggreasar's Whan s Custonter
B cgins peocodenihe Bral treding | srder b equel to or wrdre lo lona than the respauds te oo unclesred
command by up 6 3 grontor thon the lnkiod isitial promspd ou the bid/efer bt cnanet 1rede
secands and (his entry Is | prompt on the prasive poeaive side bocsme wacleared eutry
lef outside of the s bor moans tme
A *y irumsactios. wacieared to blm
Whan the Aggrasser Woeu the iokial bajuace [ -Unclewred entry ima
elther Bils for the fot an the posive side b ]
Ends socond eniry or geta done worked dows .er...._..s.. Makors get
Tynde I cloared
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Automated Auction Protocol Processor

Field of the Invention

The present invention relates fo data processing systems for assisting in
financial transactions. More particularly, the present invention relates to a data
processing apparatus and method for the managed trading of select classes of

5 securities or other commodities in accordance with specific protocols in an auction
format with controlled sequence of auction events. The inventive system is
presented in the context of selected fixed income auction protocols for fairly and

‘quickly transacting offer-bid trading.

Background of the Invention

10 Eéonomic activity has at its centerpiece the buyer-seller transaction for all
goods and services produced aﬁd consumed in a market economy. It is the |
fundamental mechanism to which resources are allocated to producers and output
to consumers. The operation of the buyer-seller mechanism can and oftenis a
critical determination of economic efficiency and when operated properly, will

15 substantially enhance market performance.

Through history, there have been many different approaches adopted to
fairly bring buyers and sellers together, each with the key objective of permitting
transactions at or as close as possible to the "market" price of the goods. By
definition, the market price is the price (in given currency terms) that a fully

20 * educated market, given full access will transact select goods. This can only be
accomplished by permitting full access to the transaction by essentially all potential
buyers and sellers. However, the buyer-seller transaction must be structured to
operate at very low costs -- or it will distort the market price of goods with the
artificially high transactions costs. Thus, as can be seen, the two keys to effective

25 buyer/seller transactions -- full access and knowledge coupled with low costs - can
be and are often conflieting, necessitating trade—oﬁ‘s between trading efficiency and

market knowledge. This is the replacement sheat
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Date:



As shown in QUAD 4D, above, because there is no |onger a current worker,
nosone can control the trade to the exclusion of others.

As can be appreciated, various custoner noves in the market are often fast
paced - and on occasion position changes neybiRGtE sBééST SdptuhibenQOs] V.

Ans 5 exanple of this may be a first custonmer hitting a second
custoner's bid of a certain size, via the buy/sell all key - an
instant after a second custoner has signifixgantly i ncreased the

bid size - say from5 to 20 mllion. In this situation, the Aggressor,
within the system has now taken nuch nore than he planned. This situation

can be ver, turbln I n.a | dl |ft-|n

System | ogi ¢ addr ess etWﬁ?lsk“ﬁW gvu]éﬁgé?qcﬁﬁﬁgtrgﬂlggl %%%’rt‘n?ei{ W}%ts 8% nown
as the "Second kgokoy r?raﬁctlolnf‘ ‘i*h'irs 'irWélvFéE 9??0%%ks'\9herélh%u§@§Eﬁd’félléﬂs@@ll&t g€ IS
I ncreased just prior toa hit o ft command, the system

di scri m nat es t bae loeatjonr andepmicesfof selédsigdods are presented toothe grospahrougke entri es,

é‘eﬁ??g?yagf ol 1 DSk vianBie el BRI GRARpPiPach BeYPel U et dmosialiiisdier
t t
T 15 ol B Sakleuth) oSBREEHER, 0 SobiBhal Clif 1ok digeder

e.g., tw
limited. The Agef paskers for'te seleted Réms.t 19 the dominant tradigfoawh femexesc lterds ng
the new, i.e., "unaged" Bid/Ofer. The new size is left unt r aded

and others may st aspare piscéeofarbindshelike m&houghéumgﬁl%ébrmw integrstedt hese
st'ay bel ow the |ine. enthou h t he Aggressor d not. fi ntire size
di spl ayed, 20 partlestq%t Afgriey ﬂ}fs%l?f‘ﬁgQ r%‘fﬁs?%aﬁ’t %ﬁpeg{x s ﬁgﬁiﬁd has the
right to: ignificantly to the mharket-distBKfgthfsd28¥h 86st¢. Creating the Workup
State V\nththec ntra er; 2. Ref use the new size;

t he Aggr@ésor ref usaOpéwoatctydmiotidn teolnigued) modified over time, have also found  set s

the trade into the Wrkdown_ State; and
successful application in many commodity trading activities, including the buying

and selling of farm produce and livestock, oil and commodities contracts, future
contracts on a variety of items and - particularly germane to the present invention -
fixed income securities. These trading activities focus on the buying and selling of
15 essentially fungible items, that is, items that are without meaningful differentiation
from like items on the market. For example, a bushel of wheat for February
delivery is considered for sale and delivery at a price independent from its source.
Similarly, a 30-year treasury bond paying a coupon rate of 6.75 percent and having
an August 1996 issue date is indistinguishable from other 30-year treasuries having
20 the same properties. Accordingly, the price buyers are willing to pay and sellers
willing to accept defines the market price of all 30-year treasury bonds of that same
vintage, allowing a source transﬁarent application of open outcry auction trading.
The fixed income securities issued by the United States Government are
known as U.S. treasuries. These instruments typically span maturity terms at issue
25 of 13 to 52 weeks (T-bills), one to ten years (notes), and up to 30 years (bonds).
The T-bills are pure discount securities having no coupons. Almost all other
treasuries having longer terms are 'coupon notes or bonds, with a defined payment
cycle of semi-annual payments to the holder.
Treasuries have characteristic properties that make them especially useful

30 for the purpose of the present invention and, therefore, are used exclusively in the
This is the roplacement sheet
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3. . Take/hit a "partial" amount and then |ose priority, with the system
25« then entering wor kdown. The
Second Look State is governed by the logic structure depicted in Fig. 9.

In this arrangenent, the trading conmand i §,88(RkEInheet L TESS @MRG AO0P! OCk

1020. The extant passive nmaker emtrres—are arsoentered, bBlrock
1030, and Test 1040 determnes if the Passive side entries,

PASS(I D) are "aged", i.e., not just entered. If 30 yes, |l ogic branches
to Test 1090, to determine if the PASS(ID) is the last entry,

25 PASSEND. If not, the next one is increnmented with | ogic

L9, L g e SIS
gngf y i's parsedg i 18 e ER&T inkémd fROrifkdswathduhepanigrfromilieintentivake the
concepts. One important attribute of treasuries, in the context of the present
invention, is the minimal and uniform default risk; the issuance of U.S. government
5 paper removes the default risk as a defining criteria in the relative pricing of
trpasuries in the market place when they are backed by the full faith and credit of
the U.S. government.
New treasury securities are auctioned by the U.S. government at
pre-established auction dates. The auction prices for the treasuries ﬁaving a face
10 value with a set coupon rate will define the issuance yields of the security. After the
auction, the treasuries enter the secondary market and are traded typically "over the
counter”, i.e., without a defined exchange. As inflation expectations and supply and
demand conditions change, the prices of the recently auctioned treasuries fluctuate
on the secondary market. These new prices are reflected by competing bid and ask
15 prices communicated among institutions, banks, brokers, and dealers in the '
secondary market. For example, the yield of a treasury note increases as its price
drops in the market, typically reflecting an overall increase in the interest rates for
that term of security. '
The newly auctioned securities are traded with and in conjunction with the
20 securities issued in earlier auctions. In this context, some securities are traded more
often than others and are called the "actives"; the actives usually correspond to the
recently issued securities as oppoéed to the older securities in the market. Indeed,
some older securities are infrequently traded, creating an illiquid market that may or
may not reflect the current market-determined interest rate for that maturity length
25 security.
As can be realized by the foregoing description, the very size and diversity
of the treasury market implicates an unprecedented level of sophistication by market
participants in the bidding, offering, buying, and selling transactions involving these

securities. The very complexity associated with the transactions and the scale of

T}V_?‘.’: g jb~ enmignpment ghee?
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5 size within the trade at Test 1060. If accepted, |ogic branches to
Bl sck 1080 and to the Workup State. |If negative, logic is shifted
éolthe Wor kdown State, Bl ock 1070. These principles are
elineated in the foll ow ng sequence of sc i . | ADS
SASBC bel ow wher el b CUST 90015005 and: SBEESEUBRHBYE 7 Septembor 06Y

1mm and 1nm respectively, as having been bought. Just prior to the sell

order by 10 CUST 3007 (H T ALL), CUSY 3004 enters with a 1nm size.
Al size transacts, except this late 1.0 nmas it had not "aged"
sufficiently - as measured by system Interval tinmer. This anount

remai ns untraded d L .
QUAD Ba 15 - tradtig undefiaiendycbasy bioicrs, déert SR asivatiqua! parpchRRe ) 7 ©
108. 04 HI T pecessitdtes £Hgidly st%uéztdl{ed apprédéhi to Bradiﬁg'.y c BOT  Cust

Sel | SOLD 3007 0
7 30@3he past, open ofitery auction bond brokering has served B0QBtomers 0
1 3004 . . 0 25 ToTl
7 well, providipg highly efficient executions at near perfect market pricing. The open
5 outcry auction applied to bond trading was implemented by a broker working with a

collection of customers to create and manage a market. Typical customer
representatives - both buyers and sellers - at a common location (e.g., a single
room) where the representatives of the customers would communicate with each
other to develop pricing and confirm transactions. This process employed the

10 expression by the representatives of various bid and offer prices for the fixed
income security at select volumes (i.e., how many million dollars of bonds at a given
maturity). This expression would involve the loud oral "cry" of a customer-
proposed bid or offer and the coordination with the fellow representatives regarding
the extraction of complimentary positions - until a transaction match is made and a

15 deal is done. This "trade capture" process relies on after-the-fact reporting of what
just transpired through the oral outcry trade.

Recently, the trade capture process was performed by having designated
clerks input data into electronic input devices. An input clerk would attempt to
interpret the open outcry of many individual brokers simultaneously who

20 sequentially are making verbally known their trading instructions of their customers.
The quality of the data capture was a function of the interpretative skill of the input
clerk, and the volume and the volatility of customer orders. A significant drawback
to this type of auction data capture process is the difficulty in discerning the distinct
trading instructions verbalized in rapid succession during a quickly moving market,

25 so that an accurate sequence of data can be captured by brokers and a set of
mputters.

The many permutations of this process will be discussed in some detail
below. At this juncture, suffice to say that at the volumes of business transactions
existing at the time of its development, and the lack of suitable alternatives, left this

30 process as the dominant trading mechanism for decades. However successfil, this

This is the replacement sheet
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| f CUST 3007 decides to fill this outstanding 1.0 nm size, the state noves
30 - out of "Second Look" and into the Workup State with CUST 3007 and

CUST 3001 as Current Workers, as shown in QUAD 5B. As il lustrated,
CUST 3007 has al so entered a sell %

| ShEfy3ngd o SBBod o1,
225 TZ Refno 68115

5

approach was not perfect. Indeed, in recent years, some of the problems in a open
outcry auction forum have been amplified by the vastly increased level of trading
now undertaken in the fixed income field. Without attempting to be comprehensive,
difficulties would occur by the injection of trader personalities into the open outcry
5 auction process. For example, a loud, highly vocal representative may in fact
dominate trading - and transaction flow - even though he/she may only represent a
smaller and less critical collection of customers. Although such aggressive actions
at open outcry auction may be beneficial to those particular customers in the short
run, overall, such dominance of the trading can and will distort pricing away from
10 the actual market conditions.

Other problems exist in open outcry auction that deplete efficient trading.
The speed at which trading flows and the oral nature of the auction process injects a
potential for human error that often translates into many millions of dollars
committed to trades unrelated to customer objectives. As such, the broker is left at

15 the end of each trading day with a reconciliation pfbceés that hxay, under certain
market conditions, wipe out all associated profit from that day's trading. Also,
customers may quickly change direction regarding trading, based on new
information available to the market. Shifting position or backing out of previously
committed transactions on very short notice is often very difficult in the traditional

20 open outcry auction process. '

There have been many past efforts to incorporate computers into trading
support for select applications and securities. Indeed, almost all trading today
involves some computer support, from simple information delivery to sophisticated
trading systems that automate transactions at select criteria. However, these

25 systems have not significantly impacted the issues presented above as they relate to
open outcry auction trading in the fixed income field. It was with this
understanding of the problems with certain trading processes that formed the

impetus for the present invention.

This is the replacemsni shest
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3007 passes, the trade goes to the Wrkdown State as shown i n QUAD
5C. New CUST 3005 now enters and is positigned bel ow the |ine and
can only trade after CUST 3001 is done and CUST 3004 trades. :
QUAD 5C 20 >7.625 225 TZ Refho 68117

108. 04 HT Cust Buy BOT  Cust Sel |

sSO.D Summary 7of the Invention
It is, in view of the foregoing, an object of the present invention to provide a
data processing system to implement a trading system capable of high volume
trading activity.
5 Another object of the present invention is to provide a data processing
method supporting a transaction enabling process for trading securities at

accelerated levels with minimal errors and costs.
It is yet another object of the present invention to provide a data processing
system to support a formalized trading protocol governing the control of trading on

10 a bid/offer market. |

It is also an object of the present invention to provide a system for
collecting, displaying and distributing in real time information on current market
activity in fixed income securities and processing this information to quantify the
extent of order and trading activity of customers in real time. o .

15 It is another object of the present invention to provide an apparatus for the
select processing of several types of data wherein data is qualified prior to use and
translating the qualified data into order and trading states for fixed income
securities.

It is still another object of the present invention to provide a data processing

20 system that provides controlled access to trading commands pursuant to

pre-established trading criteria.
It is yet another object of the present invention to provide a computer

system that includes multiple workstations linked by a high speed communication
loop to permit rapid distribution and exchange of market data to participating
25 customers and brokers.
It is still another object of the present invention to provide a system that
rewards customers that create liquidity while insuring customer orders are satisfied
in an orderly and equitable fashion.

eSa. ¥ . 3 .
Phig ir o, ronigopnend gheg?

oo, B 7 EP 20
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1 . 7 0 7 Substitute sheel€7 5ePamBLRDBOR O
trading logic is known as the Wrkdown State dnutl t £ BuJEu. S WIQI

the original Aggressor takes |less than all of the size show ng on the 35
passive side. The renaining size nust be wgrked down to conplete the trade.
Thi s is to reward those custonmers that show bids/offers, their

intent to buy/sell, and thus
It is yet another object of the present invention to provide a database system

linked to the auction processor for collecting, filtering, and distributing select
market data in near real time.

It is another object of the present invention to provide a computer system

5 with a dedicated input system for a workstation, that is customized for the trading
undertaken by that workstation and may be customized to the trading patterns and
customers for a given broker at that workstation.

Yet another object of this invention is to provide timely order checkout.

Still another object of this invention is to provide customized trading tools

10 particular to a given customer, such as stop limit orders, contingent orders, flags
(warnings) to the broker that a particular customer has reached a trading limit (e.g.,
margin limit), and the like.

A further object of this invention is to utilize the present system for the
trading of other financial products such as futures, indices, commodities, securities,

15 other optxons and the like; in general any tangxble or mtanglble property that
would be amenable to purchase/sale by open outcry auction.

The above and other objects of the present invention are realized in a
specifically delineated computer-based, data processing system having a governing
program controlled logic for orchestrated management of select trading

20 functionality. The data processing employs a plurality of trading workstations
linked with a server for coordinated data flow and processing. Communication is
provided by per se available netwérk, via Ethernet, token ring, token bus, or other
hierarchical LAN and/or WAN configuration. The system preferably includes a
dedicated keypad for input from each workstation that facilitates providing

25 individually programmed keystroke commands; other keyboards or keypads can be
used and are often software configurable so as to be compliant with the present
system. A central processing logic dictates the available trading options and screen
displays for each workstation. As transactions are entered, various protocols effect
the allocation of bid-offer control and trade management. As trades are completed,

30 the system updates a linked database with the newly entered transactional data.
This is the replacement sheet
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27 provide liquidity in the market. If the original Aggressor
ret.urns for the remaining size fromthe passive size, the Wrkup
State is initiated. Another trader fromthe active side nmay

"Wor kdown" the remaining passive side quangipstitane sheet t 7a8epteimbber 2001
go-to the Wirkup State -- with this new trader as the current worker -- if
all the 5 remai ning size fromthe original Bid/Ofer State is

t aken. The Wbrkdown Statg all ows new Aggressors to

conpl ete the remaini ng un- hit bids on the passive side with

| ogic conforming to the flowhart of Fig. 10. In thi s process,

the Tradi ng comand, i %%% tth

1220, the system con@%rhmgt@fhﬁtg&?érglggg%%egﬁ‘sg)?hf ss%nhgke%ﬁgl’%gt al passive
side, 10 cohPblling logi®providegfe alpaaiealae sequendel oftiedihg Statesrfdr eachdi r ect ed
to the Wrkup State. A positive response to Test 1220

passes | ogi c t anticipdat.1 T3 fivg etatdsara: he system opens trading to

new Aggressors, to conplete the pending e side vol une.
However, no new passive side entries arﬁ%@ﬁﬁtted, bl ock 1240, for the

trade duration. Testy125Gyganbigiste the last trade via timer Test 1260; if
either 15 res(gl ts in ai)" Yes", Wirkdown is term nated and the process
returns to the Bid/ @) er Bid-Offer State St at e. | nportantly, new
traders presenting on the passive side nust wait until all t he
remai ning original diide iS§copsth@ek Y8n - and their position is held bel ow

t he l'ine. (iwi SWﬁendﬁQfeCt ed in the foll ow ng QUADS 6A-6C. 20

(v)  Workdown State

10 As the various transactions are entered, the trading stations and their
interrelationships exist in one of these five states. The workstation "state” will
determine the options available to that trader - and thus enables controlling the flow
of trades in a cost-efficient and error-free manner. As all participants implement
trading on éirhilarly cénﬁgufed workstations, the protbcols are universal for all

15 traders, thereby precluding aggressive control of transactions in the absence of true
capital commitment.

The foregoing features of the present invention may be more fully
appreciated by review of specific illustrative examples thereof, presentéd

hereinbelow in conjunction with a descriptive set of figures.

20 Brief Description of the Figures

Fig. 1 is a system block diagram depicting the salient hardware components
of the present invention;
Fig. 2 provides a flow diagram depicting the transmission of trading related
information,
25 Fig. 3 depicts the salient features of the dedicated keypad,

Fig. 4 is a block diagram of the various system states and pathways

therebetween;
This is the replacemeant shest
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H T 15 *108. 04+ 25 25 Cust Buy BOT

Cust O fer SALD 3001 5 0 3007
25 - 0 3002 éogsgbstituteosheet - 7 September 2069TL

15~ 0 25
28

Fig. 5 is a logic diagram for trading data input;
Fig. 6 is a logic diagram for the Bid/Offer State;
Fig. 7 is a logic diagram for the When State;
Fig. 8 is a logic diagram for the Workup State;
5 Fig. 9 is a logic diagram for the Second Look State;
Fig. 10 is a logic diagram for the Workdown State; and

Fig. 11 is a trading logic summary table.

Detailed Description of

Specific Embodiments of the Invention

10 In brief overview, the present invention is directed to a data processing
system for implementing complex trading rules in support of select transactions.
The first aspect of the invention relates to a particular hardware arrangement that
provides a specifically tailored platform for processor enhanced and supported

_ trading. This hardware arrangement encompasses a plurality of custom designed

15 workstations linked together for communication. Each workstation is linked to a
central server that orchestrates the trading processes in accordance with program
controlled logic. The workstation includes a display for presentation of the
particulars of trading activity. A customized keypad permits enhanced data/position
entry by the broker.

20 The second aspect of the invention is the governing logic for controlling
system dynamics. This logic is stored in system Imemory and provides the sequerice
of protocols and rules that allocate trading priority, and the system responses to
operative commands entered by the brokers at the workstations. The system logic
is critical on two levels. First, it is important as the guiding principles underlying

25 the system and thus performance is tied directly thereto. On a second level, system
logic must be known to all customers and traders as the rules dictating market
access and response - to eliminate any confusion and to place participants on as

close to an equal footing as possible. It is a fundamental precept of the present

This '3 v moplacsmant ghest
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In QUAD 6A, the Bid/Ofer State is depicted with CUST 3001 showi ng a
bid-of 5 mllion. As the Aggressor, CUST 3001 lifts an offer from CUST
for only 5nm of CUST 3007 showi ng of 25 mm | eaving 20

3007, but

m'llion on the passive si de. See

QUAD 6B >7.625 225 %Q“ﬁﬁe 5 sheer .7, Septamper 2001

108. 04 11 108.04+ TAK 5 10 Cust
Buy BOT  Cust Sel | SOLD 10 *3001 0

5 3007 20 5 TOTL 0 5

20 5 15 At this juncture, if CUST 3006 enters with

10 mllion offer Nt i the ori de
cl ears; CUST 30{¥éte{n {Bﬁ?ﬁ\’s‘d?\ﬁg’tﬁ“ﬁé‘f’m% q{:gesgéo {}}_fgrardgr}ga;% %&tcpglfrea}ls?erédm ze is
wor ked down. SegurfidilatSC. 20

To better appreciate the details of this invention, a review of the

nomenclature employed herein is recommended. For purposes of illustration, the

examples given in this application focus on fixed income instruments and trading of

L

these instruments in farge volumes - with the volume of a given transaction

delineated in dollars (e.g., $25 million of 10-year treasuries).

The following terms, and their associated definition, are used herein:

TABLE 2
10 Bid Dollar amount offered to buy a security - issue.
Offer Dollar amount offered to sell a security - issue.
Spread Difference between best bid(s) and offer(s) on market.
Issue A common class of fixed rate treasuries.
Hit Accepting a pending bid.
15 Lift Accepting a pending offer.
Size The volume in dolars of a particular Bid/Offer.
Makers Customers with pending offers and bids - making a market.
Uncleared Entry A bid or offer that cannot be traded for a given time by
certain participants.
Traders After a trade is initiated, all customers involved in
transactions (as buyer or seller).
20 Trade A string of transactions at one price initiated by a hit or lift
and continuing until timed out or done.
Aggressor A customer who initiates a trade.
Active Side Group of Traders on same side of market as the Aggressor.
Passive Side Group of customers on opposite side of market from the

Aggressor.

This is the replacement sheet
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20 5 30 A trade is cleared when that price point

engenders no further buyers or sel{ers. A "clear" button wll
resurrect a new Bid/Ofer State, retaining original

The general context of system operation is based on the repetitive operation
of several functions, and, in its preferred embodiment, implements these functions
through a specially designed keypad. Generally, the process begins when customers
contact the brokers and place bids and offers for a defined class of instruments.

5 Alternatively, bids and offers may be entered by a customer using a remote
w_orkstation. These various positions are displayed on the computer terminal in
specific ways to reflect priority, etc. A customer can establish trading priority by
placing a bid or offer at a select price and volume; bids at the same price are
displayed on the screen in time order in which they enter the system (as are offers).

10 As such a "queue” of bids and offers develops, with place in line set by time at the
same price. This queue is displayed on screen at the broker's workstation.
Typically, there is a small difference between the bid price and offer price - the
"spread”. If no difference exists, this is known as a "locked" market.

Importantly, a bid and offer are commitments - once placed, a bid can be

15 "hit" and an offer can be "lifted" bya cu-stomer'willing to trade the instrument at the
set price.

To control trading between many participating customers, some level of
hierarchy is set. A customer who hits on a bid or fifts an offer is promoted to 2 new
level known as the "aggressor”. By acting on a bid or offer, the aggressor defines

20 (and thus establishes) the active side of the trade. For example, if the customer hits

a bid, selling becomes the active side of the trade and buying turns passive.

However, if the customer lifts an 6ffer, buying is active. This is an important

practical consideration, as by convention the active side pays commissions on the

ensuing transactions. This allocation of commissions is premised on the notion that
25 the active customers are taking advantage of liquidity - while the passive side is

supplying liquidity to the market.

For controlled implementation, the above-noted delineation between active
and passive sides is important and carries more significance in processing

transactions than the different sides of the transaction, i.e., the bid and offer.

Thig is the replacement shes?
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29 . makers size fromthe active side - unless superceded, and

remai ni ng untraded size fromthe passive side.
The |l ogic associated with the five states discussed herein is sumarized in

tabular formin Fig. 11. The foregoing systs%glsgggg%eg@s_ -;gép{%rﬁge} BoB1
dramatic 5 Increase in efficiency an ' on

the trading floor. The often frenetic environnent of

trading, and the entry of commands on the 5 preferred dedicated

keypad shown in Fig. 3, and the human factor of custoners

changing their mnds all contribute to the possibility that a trade has

been nmade in r.or,. More partic Ia%:I?{H error,s can,arj se due to
e for

er u
i ncorrect entries in??f“?’ﬂ%%@ﬁfhe omggclatl SSTIREE i L8t ween a
br oker “and trathﬂ'nsid@r@@ atsgﬁuelnbé(Sftr WS Sefifs! (Pikgered By elififial hit or lift that fOr ce a

"principal" broker 1nto an unintended position during a trade.
Thi s i nventi on defieésthe hpgresson\ind esntimmysiot all stdhetrdnsations treil el temdel "clehns”.

"undo" a . trade, either by cancelling a pending order, or
rol I'i ng- back eXewing wivkdey the aggressar sidg semains active an‘g"llgftr%‘?s ong ﬁ%ﬁﬁﬂ’?"’f‘-’ﬁ akig. 3,

t he keyp pr ovj . : 1 acilitate
this pr oggss. yfhgslﬁ%e%edl %éts%q%e%%%yffﬁ%%%?% %ffcgslﬁivjr]]

particul ar st atipanktigfs C TolRepd teiok triahsabRdr Mbtivitg Qrtdde Q@ndrimt a(Vietuglames
given to these keys are arbitrary and any input neans can be used

to, affect the dodior catlasingleotsgds)ticket, with an associated, preferably sseepi-dismdiyiedr St at e,
NG et o0kt RN, Sl o8l B sveral e oGEAGLR o O 07 1
reflecting the total size of the transaction per customer per side.

10 In view of the foregoing, attention is first directed to Fig. 1, a block diagram
depicting various hardware components found in an operative embodiment of the
present invention. In this context, a plurality of workstations 10 are provided, each
individually linked to a central server by network lines 15. Server 20 cab be
controlled by software for managing the interaction of the individual workstations

15 10 in accordance with system constraints. | - -

Continuing in Fig. 1, the system may be linked to brokers and customers at
remote locations. Access to trading activity is accomplished to Communication
Server 30 and Remote Server 40 to a remote distributor hub 50 and remote
workstation 60. Supplemental communication lines are utilized via conventional

20 phone link 90. The above platform further includes a 32-bit operating system to
manage the multi-tasking environment within the network. The present invention
has been successfully implemented using the 05/2® operating system; however,
other operating systems may be substituted. The workstation design can be
selected from Pentium® processor based PCs, SPARC Station® (using UNIX®) or

25 other microprocessor based systems.

Now turning to Fig. 2, the overall information paths of the present invention
are presented in block diagram form. This market information is derived from the
auction process and is a highly valuable source of data to related markets (futures
and options, or cash, as the case may be). Beginning with block 100, market data is

30 collected from the plurality of on-line terminals operated by brokers within the
Thiz i3 130 remgcecan! shepd
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20 | In the Wien State, CANCEL functions to renove a naker's

mar-kets only if there are no pending active BUY or SELL orders
against it. Also, DONE functions to renove a potential aggressor,
as.well as trade participants, fromtradi ng bkfitste sheet - 7 Se@ﬁ?& POOEr s
are mat ched. During the ; unctions
to remove any remaining 25 passi ve maker's nmarkets. DONE perforns the
same function as the CANCEL fungsi on and al so all ows the passive
trade participants in the Wirkdown State to remove thensel ves

fromtrading lists, thereby effectively remving their commtted
“Unrol 1" the t FABEPERG BRGCLAPINE &) ZEGH faiEes bapRBmMon A i one 1O
dAga: P?oﬁa?loy, ttlheewgﬁ%%f%egﬁgﬁ igrirmcnqroo%dahé systdniproprietot, dlockriddei.e., as
30 bids, offers and trades are transacted in real time. This information is collected by
the system proprietor and entered into the data processor database.

5 On-line market data is then transferred to the data filter and enhancer
mpdule, block 115, which acts to clarify and articulate the continuous incoming
market data for use, e.g., by data accumulators, block 120. One aspect of the data
enhancer operation will be the conversion of on-line trading information into digital
form for transmission to the classification processor, block 130. The operation of

10 the classification processor is directed to creating a data set in proper format for
further manipulation. This includes the generation of a coordinated array of data in
matrix format.

Once properly formatted, the on-line market data is then transmitted to the
qualification processor, block 140, for determination for a real time command

15 selection. The information is then loaded into the sécuritjl database, block 150, and
then passed to the distribution processor, block 160.

The foregoing operation will result in the real time distribution among work
stations for decision execution and for select distribution within the fixed income
investment community. In the context of the present invention, three segments of

20 this community are provided with the data. At block 180 and block 170, system
proprietors involved in automated options and futures processing are provided the
securities data for quantifying and'evaluating specific options and futures positions
pursuant to the trading of option and futures contracts on individual securities. Ina
similar manner, the securities data is provided to system proprietors regarding

25 options and futures contracts to permit proper transactions in the trading of options
and futures contracts based on the individual securities data.

The third channel of distribution for the Securities data is to the data
accumulators and vendors at block 190. This is followed by the continual
distribution of the securities data to traders and brokers within the investment

30 community, block 200, the support of automated trading, block 210, and finally

This is the replacement sheet
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proportionally reduces the anmount traded by all passive makers, The

restriction of a predefined tine period di scourages one pl ayer
fromtaking unfair advantage of this correction facility.

Anal ogously, if nore than one trader partig ' evt

t hen the UNDO function causes the trader tﬁﬁ&e% Redd o7 SdiftBmbor 2001 e

si ze desired 5 to be undone. The UNDO function can be invoked at
any time by any participant, oR4t he active side or the passive
side; the systemuses appropriate logic to maintain t he fairness
of the trading protocol. During the Wrkup State, a

trader can use the DONE functign to renoyve . . hi e LI from
being a parti cidge#ingandeRorEng dnctiensasspsiated Wit syshdeding. gogé‘&ﬁgrté both 10
si des simultaneg Lze traded or solicited. Thus, the
DONE mcr@ﬁ)(:é{efl%?\lg% %rgt;ﬁﬁé;ﬁor rmv%g' the trader fromthe trade. The

UNDO function can af@trading activity is highly flaCindtfae preaideAquomighe dffidiant t he
first active trader has ex_ecutegthis function . . i th aapredefined
time period foldpowsystpristace impodtant tofeffeptatgnizonsliiple onsions and the use of

i nvoked during,thjs predefined.tine peripd, ,or, t ' the first
active trader, hxggiy Spgmﬁizﬁ‘ékelm‘ié t@gaﬁqz{sitgesgrkqvgllﬁgzgﬁqfeﬁ g?g{ncf&éﬂ%?%% buy or
sell on the co Sid8or iaab®irite aspect of the preBé ifetidbyis thd@niqueader i s
pl aced at the ?%Ig@ng -Pg;ﬁoe ISt asgﬁ\dtlhgtas%ehe UND% function can be

effectively inkefpad depictedireFigl §, provided there is a contra trader. Most

preferably, the rights of the first acgtive, and l,ve traders wll.be
mai nt ai ned to During REOCE§SEING; WFIOYs sHatep re reagﬁe%,sdepenamg oﬂ\ltﬁ%té’aﬁﬁft he

YT e BSOS s o

illustration, } und 0 at suc I's solely for that
pur pose 1@and t hghtus of the markety dn tl§ itarescustomdoeareaeferentest asi ‘makyrst ke skil | ed
in the art wthout deaaarti ng fromthe spirit, and SQope of the

i nventi on excefuentsa-makenstylupiag lall atheestatsy, qusfemersArgrgonsidered "traders and

“centra-traders”. Under this notation, traders and makers are those customers that
issue a trading command, while contra - makers and contra -traders are those who
receive a trading command. Some participants in the Workup State, e.g., the first

15 buyef and/or fist seller, are known as "current workers” and are vested with the

| authority under system control to hold up a trade for a predetermined duration of
time. Important character distinctions between customers at various stages of trade
| processing are displayed to the broker on screen by reverse highlight or similar
attribute.

20 The interrelationship of these five system "states” is depicted in Fig. 4.
Initial trading is always predicated on the Bid/Offer State, 400, with the sequence
process, 420, assessing system inputs for a change of current state. As inputs are
entered, a state change is triggered and processing shifts to the paradigms
associated with (i) When, (i) Workup, (iii) Workdown, and (iv) Second Look. As

25 each state is entered, the protocols are shifted and new rules to trading apply.

Information about trade progress and participants are provided at each
workstation in the form of a specifically oriented screen display. In particular, the
system provides for screen display in the form of a trading quadrant or "quad”
wherein key trading indicators are displayed. A sample QUAD for the bid/offer

30 state is depicted below: This is {he repiacement gheet
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31. What is clainmed is: 1 1. I n conbi nation
In a data processing systemfor inplenenting a 2 structured trading
environnment for transacting the purchase and sale of select itens 3

haw ng a predeterm ned set of characteri st i%fe __ ro%@é@i-;i%@%ﬁg@;éé@i 2?

systemis 4 operated by a plurality of kers- rep

nore custoners of said itens 5 and said brokers are bringing

together said custoners into a specific copgwnication 6 platformto
7

permt exchangi ng positions regarding offers and bids relating to said

I tens, conprising: 8 a plurality of workstations conprising
a display neans for presenting to a 9 broker or trader information
about pendi ng nmarket conditions as they to said 10 items being

traded and the select positions taken by participating customers in regard

100.01 100.03 15
5 CUST Bid Cust Offer Sold
' 2001 1 2007 5
2002 1 2006 10

TOTL 2 IS

10

In the above QUAD, the current bid is depicted adjacent and above the
CUST designation - reflecting a bid price of "100.01"; continuing on the same line,
the current offer price is set at "100.03" - indicating a spread of .02. When a trade

15 is in progress - as initiated by a hit or lift from the Bid/Offer State, the broker's
attention is mainly directed to the conditional prompt showing the total size that is
being bid or offered and that can be acted upon by the participating customers.

This number is displayed at the intersection of the totals line and one of the bid/offer
columns. This total is further refined in the quad into individual prequantities,

20 indicating the customer sizes in their respective rows.

Above the BOT and SOLD captions in QUAD 1, a second totals counter
provides the Makers total to the broker. In the Bid/Offer State this total is the same
as the conditional prompt as there are no executions. This changes after the first
transaction when a “"traders list" is created - and the conditional prompt tracks the

25 traders total, while the Maker's total keeps track of the quantity left in the Maker's
list.

Turning now to Fig. 5, the data selected for display on the QUAD is
processed in accordance with depicted logic. The system enters a new CUST(ID),
block 520, e.g., "2001" and stores this in active memory with associated trade

30 data/command TRD(ID), block 530. The trading command is confirmed at a
systems level, i.e., rejecting system errors via Alarm, at 550. Once confirmed, the
new data/command TRD(ID) is distributed to the screen buffers for the associated

work status for display, block 560. This is repeated for each new entry, block 570.
This s the replacement shas
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11 to said itens; 12 a central server, linked to said

wor.-kst ati ons by a communi cation neans and 13 programmed to support a
Ipredet erm ned trading control |ogic wherein said trading 14 cont rol
ogi c conprises a protocol of trade sequenge I I tg & [
15- commands from said custoners iqn M gt-C}éE’He & 66?dt gg
the 16 devel opnent of a plurality of trade specific states defining
the ability of various 17 traders tq_ participate in said trading
activity; and 18 a conmuni cgéi on nmeans for distributing
market information to said plurality 19 of workstations in accordance
with said trading control | ogic. 1 2. he tradi,ng system

T
of claim1 wherein Jhiedolfovangdistussion dewifpasenyn theBid/Offer State TeiR ogr am
conprising a logic structure that defines cqnditi.ons.wh -

cust omer becondrket iRakaes,are HPUEs ¥ F“E‘?‘b‘ﬁ’égwg ngelﬁ?tlﬂ%rthﬁ 5‘25% K @Vrh gle nayme

participate in trggéam ; ragl tem
of claim1l mhefcélﬁar?eg g?uég rag [ ngarclz{gljn?'r%tﬁfjess' él‘ hese pendxg(g)r?%x;ningtgfég%sdrgfy %%cg?d;

hits and |iftsupon via hit or lift commands entered by makers currently showing or by a third

5 party without showing its position prior to the hit (or lift). As new bids and offers
are made, the price attendant therewith determines the placement in the queue, with
equally priced offers (or bids) ordered in time entry. Accordingly,. as the market
tightens with better bids and offers (reducing the spread), these new positions are.
moved to the top of the queue as displayed.

10 In addition to price, bids and offers include a size component, that is used to
express the dollar volume of the pending bid (or offer). For a customer to increase
the size of the bid or offer, a new entry is made, and placed into the queue -
separately as the system will not increment the size component - unless the entry
was made adjacent in time to an existing Bid/Offer already in the queue. In this

15 wéy, as bids éﬁd-‘oﬁ'er.s are enteré& during this state, they are displayéd to the
brokers in relation to their respective size, with the total Bid/Offer count (aggregate
size) displayed at the above noted conditional prompt. As such, the conditional
prompt serves as the main impetus for a transaction due to its measure of apparent
market capacity at a given price.

20 A Bid/Offer is typically entered as "uncleared" during the Bid/Offer State,
indicating that the bid or offer is only available to the current market participants on
the contra-side, i.e., those on the list with current commitments (bids/offers).
Accordingly, uncleared presentations are seen on the screens as available to only
these participants for a system set time interval - and only those customers with

25 current participation can lift or hit these uncleared entries. After the preset time
interval has run (tracked by a system internal clock) the uncleared bids/offers - if
still extant - become available beyond the current participants. There is a business
purpose for this arrangement. By aflowing customers with active bids/offers the
first chance for the new entry, this rewards these customers for showing the market

30 on their side. Thus the initial bidders/offerors are invited to become Aggressors -
This is the replacement sheet
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32 - 1 4. The tradi ng systemof claim1l wherein said

trading states is conprised 2 of a Bid/Ofer State and a Wrkup

St at e. 1 5. The tradi ng systemof claim1l wherein said
trading states further 2 conpri se a SlisstitBtatkeet - 7 September 2001 6.
The trading systemof claim1l wherein said trading states further 2

conpri ses a Second Look State. 1 7. The tradi ng system of
claim1 wherein said trading state furtherl72 conprise a Wrkdown

St at e.

and the system preset interval provides these bidders/offerors time to make their
decision by preventing new buyers and sellers from entering into the trade (i.e.,
hitting or lifting) for this discrete interval.

The system logic associated with the Bid/Offer State is depicted in logic

5 flowchart form in Fig. 6. Logic conceptually begins at block 600, with the
data/command entry at block 620. The State Selector qualifies the State as
Bid/Offer, block 620. At block 630, the CUST_X profile is taken from the new
entry and all associated data passed into a parameter string, block 640, which is
entered.

10 Continuing with this logic path, test 650 compares any Bid/Offer pricing
associated with TRD(ID) to then pending bids and offers to discern whether the
new entry improves on current pricing; if not better, logic branches to block 690
and the new entry is placed at the end of the queue, Q-end. However, if the new
pricing, PRL(ID) is better than the old (then current) pricing PRC(OLD), logic

15 brings the new CUST_X to the top of the queue, block 660; also, the marketis
blocked allowing only the current makers (displayed) to react to the new pricing for
a pre-set time, block 670.

At test 700, system checks for a new hit/lift; if none, logic continues to the
next entry, block 710. A positive response to Test 700 shifts processing to the next

20 state, block 720.

The screen display will change according to the various entries into the
bidding process. In QUAD 2 depicted below, customers 3001 - 3003 on the bid
side reflect a market of 27 million; see conditional prompt: 27. This includes a first
bid by customer ("CUST") 3001 of 5.0 million, followed a little later by a second

25 bid of 20 million. In this example, CUST 3007 (could be a bank or other
institutional participation) has entered the picture with an uncleared offer of 10
million (marked by asterisk - indicating offer is uncleared); this is the 10 million
depicted on the conditional prompt line on the offer side. As such, controlling
logic gives the original makers the first chance for the new offer by 3007. After the

30 interval, the market is again opened and the asterisk is removed.
This is the replacement shest
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1 8. The trading systemof claim1l wherein said display

provides a 2 presentation of a bid side and an offer side of a

mar ket . 1 9. The tradi ng system of claim8 wherein said
di splay further provides 2 i nf or mat iSubpstitutecshedes -si Septdmberc268ied
bi ds and/or offers. 1 10. The trading systemof claim8
wherein said display further provides a 2 queue of custoners

organi zed in groups corresponding to theirl§espective 3

participation on the bid or offer side of the market. 1 11
The tradi ng systemof claim 10 wherein said custonmer queue is 2

ordered by tinme of entry. 1 QUADI?. The tradi ng system of
claim1l wherein said queue order is further 2 based on quality of

of

entry in terns ——
claim 12 wherei sai>d,_6cgssﬂ5ay provi des
108.04 27 *108.04+
Cust Bid Bot Cust Offer SOLD
5 3001 3007 10 0

3002

3003
3001

10 TOTL

The When State is triggered by a trading command against an uncleared
Bid/Offer by an Aggressor who is not one of the original makers on the contra-side.

15 However, the system controls will not allow this trading command by the new
Aggressor to be instantaneously executed. In accordance with system logic, the
trading processor creates a time interval or delay, and thereby provides the original
Maker(s) time to assess the new situation created by the Aggressor by permitting
response to the uncleared entry on the passive side.

20 In particular, as noted above, the uncleared status exists for a defined
interval - controlled by computer driven timer. It is only during this interval that a
When State can be instituted, which can then only last until resolved by either the
action of the original Makers on the active side, or by the expiration of the interval
timer within system logic. :

25 During When State processing, the system displays the original Makers -
existing with Bid/Offers outstanding prior to the entry of the new Aggressor - and
the new Trader(s) entering via hit or lift commands on the pending uncleared
Bid/Offer; these Makers and Traders are clearly separated on the screen. (See
QUAD 3B below). Importantly, these original Makers are given the opportunity to

30 trade at the new price point established by the Aggressor; multiple makers from the
original list will each have access to take the new price in the order of their priority

in the queue. The system will increment through each Maker; if one issues a
Thig Is the replacament gheat
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2 . i nformation regarding the entry of a hit or lift by a trader.

Substitute sheet - 7 Septenber 2001 1 14. A conput er
trading systemfor use by nmultiple traders wherein each 2 t rader
operates a custom desi gned keypad for data QUbstitushdetCEY Baptémber Paigion
3 about market conditions froma display conprising: 4

a data processor with associated data storage for providing a trading 5
protocol that establishes trading hierarchl® anong participants; 6

a trade commuand i nput neans including said custom desi gned keypad 7
wherein said keypad includes a plurality of trade execute keys,

i ndi vidual |y asisijygiepdrded at their sizbGhéy Bitbinedhd Abgre@oH T IIf thistdtalilsaile Sodi®
tradi ng, said keypad further conprises a pIuraTlty

10

15

20

25

departs the When State and can either enter the Workup State or Workdown State
depending on whether the new Aggressor takes the entire volume indicated at the
conditional prompt.

Once When State processing has been initiated, no trader entries from the
passive side are permitted and customers are blocked from entering on the active
side, if they represent the only customer input from the passive side previously.
Entries on the uncleared (active) side will come from new traders, extant traders, or
the original makers which drive the system back to the Bid/Offer State preceding a
trade. If, for example, a trade has 10 offered and 5 are "up", during the When State
the trader preferably can cancel the amount which is not yet committed.

However, if the second interval timer expires without any intercession by the
original Makers, the When entries (one or several) will automatically trade - and the
original Makers will not part take in this trade. During the interval, WTAK flashes
on screen to the Makers showing a take on the uncleared offer; WHIT will flash for
a hit on an uncleared bid. During this interval, the size entries for pending Makers
are all initialized to zero, and no longer presented at the conditional prompt.

When State processing is depicted in Fig. 7 and is triggered by a trading
command CMD(I), block 810, Test 820 confirms that the new trading command
(hit or lift) is from a new Aggressor; if not, logic continues to block 880 and to

either Workup or Workdown State.
However, a positive response to Test 820 branches logic to block 830,

wherein the market is blocked for a pre-set time interval. At block 840, all then-
current active-side makers are reset to zero. At test 850, the system determines if

these makers intercept the Aggressor before the time interval expires. If yes, the

intercepting maker becomes the Aggressor, block 860, with full control over the
succeeding trade sequence. If not, the new Aggressor is set, block 870, and logic
continues to the next State, block 830.

The following sequence reflects the foregoing system logic. In QUAD 3A

below, the Bid/Offer State has two customers, 3002 and 3003 each showing bids at
This is the replacement shest
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9 . of custoner entry keys assigning trade commands to a particul ar

cu?{oner; 10 f a display neans for presenting a trading
information profile wherein 11 said tradin rofile includes ndi n
of f.ers and bids at select price points and2§PsHtu epsheet -7 Septembenggm Tﬁe
tradi ng systemof claim 14 wherein said input neans provides 2 single
keystroke entry for trade cancel command. 1 16. The
tradi ng systemof claim 14 wherein said dat%a processor provides 2 for
a Bid/Ofer State wherein custoners' price and size are displayed on said
di splay 3 means. 1 17. The trading systemof claim

16 wherei n sai di0Bhillion twestorberc3087ihas Rist placed anendearad offetipr 4 nulliononer entry
of a hit or lift commnd. . .1 . 8. The. tradi ng system of
cl-ai m 16 wher eiGhstamnes 3@98%@&@@5@@"?@%&86‘“‘?”‘“ 3007t'g’“éﬂe " State by

s e Sustorr b, Q8087 b b 300, gt e iy 2
' customer 3007 forcing the system into the When State, and creates an uncleared list
5 for the active side (bid here). However, the prequantity of the first two bidders is
reduced to zero - as the system logic requires that these bids cannot be enforced at
N the new price point. In this example, the second interval timer provides both
( original Makers (3002 and 3003) priority over customer 3001; with customer 3002
| retaining overall priority via its placement in the queue.

10 QUAD 3A

TZ

20 *108.04+ 1
Bot Cust Offer SOLD
15 72 | 3007 1 O

{ ” 20
>7.625 225
108.04 20 108.04+ WTAK 1
25 Cust Bid Bot Cust Offer SOLD
3002 0 0 3007 1 0
3003 0 0
3001 1 0
30 TOTL 0

Transactions forming a trade take place in accordance with the present
invention during one of two trading states, known as the Workup and Workdown

States. The Workup state occurs pursuant to hits or lifts by an aggressor taking the
This is the reptacement shest
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2 . I nformati on on trade transacti ons and custoner access contingent on
systemtrading 3 st at e. '
34 -1 20. A nmet hod of financial instrunent trading

i npd emrented on a 2 di stributed wor lgifhatitgie SHEBUIESepYShBsr 2004gr ei n
said system provides for a 3 predeterm ned tradi ng protocol
delineating trader access conprising the steps of: 4 a.
providing a Bid/ Ofer System State wherei 2lcustoners partici pate by 5
entry bids, offers, price and vol une information; 6 b.
distributing said information to said plural workstations in essentially
7 real tieHBre invéhtory of volume showf on the p£§io¢ ¥il€)bnbé bstabliskibdOthe Whikapf r om
said custoners responding to pendin 9 bi ds/offers as di spl ayed on
sai d wor kst at i dtate gives exclusive rights to the trade to the initial traders - who the system

recognizes as the current workers. On screen, current workers are highlighted in a
defined manner known to other participants. Current workers control the trade and
5 can submit additional transaction volume to their contra-traders; this to the

ex_chision of outside customers. Current workers on the active side of the trade will
include the Aggressor, and possibly other traders, below the Aggressor with
transactions that move the trade into the "Workup" State by filling residual volume
that needs "Workdown". For the passive side, an Aggressor that takes the entire

10 size limits current worker status to himself and his counterparty.

The status of current worker dissipates upon entry of "done”, or the lapsing
of the trading inactivity interval. Again, this interval is a pre-set system parameter
triggered via system logic. Absent such termination, current workers can trade
almost indefinitely, as long as they continue to respond to their contra-party's size

5 offerings. _ - A L | S

The Workup State logic is depicted in Figure 8 and is principally tied to size
and new order data. The Aggressor size is entered as is the passive side prior to
trade entry, blocks 910 and 920, respectively. At test 930, the system determines if
the Aggressor has taken the entire market offering at time of trade; if "no" to test

20 930, logic continues to block 990 and ultimately the Workdown State (Figure 9).

A positive response to Test 930 passes logic to blocks 940 and 950 wherein
the current workers are assigned and new trades entered by the current workers, to
the exclusion of other customers. The system tests for new trades, Test 960, and
processes these accordingly, block 970. This continues until the current workers

25 are done or timed out, Test 980. The system then tests for (block 965) and
executes (block 975) any new transactions entered (via hit or lift commands) by
new customers.

The above logic is better understood in the context of a particular example.
As shown in QUAD 4A below, a typical opening Bid/Offer display is presented.

30
This is tha replgcemeanrt ghae’
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10 . d. entering a Trading State wherein transactions are

conpleted at a 11 single price; 12 e. returning to
the Bid/ Ofer State after a pre-established term nation 13 event in
said Trading State; 14 f @u@@’ﬁhﬂﬁ shedt out BUptdmBer 2001
consunmat ed trades fromsaid Trading State. 27T The

nmet hod of claim 20 wherein said Trading State | s further 2 del i neat ed
into a Wirkdown and a Wor kup St at e. 1 22 22. The net hod of
claim 21 wherein said Wrkup State is created by a 2 si ngl e custoner
hitting or lifting all pending size. 1 23. The met hod of
claim 22 wherein said Wrkdown State i G’Aﬁaﬁ d by a 2 cust oner

hitting or lifting | ess than all
The met hod of
programm ng | o@ 67¢opbp9l | i ng sal d qxznput er syst em

of saiC per 'no si ze. 1 24.
nc@gded in 2

108.04 1620 108.054+
5 Cust Bid Bot Cust Offer SOLD
3001 0 3007 25 0
3002 0 3006 10 0
3003 _ 0 3005 10 . 0
3001 0
10
0 45
Assume the bid is hit by CUST 3005 selling the entire size (16
15 million) to the passive side. This results in CUST 3005 as the Aggressor and the
contra-trader (CUST 3001) as the current workers (as indicated by highlighting or
reverse video). It is now the Workup State as the Agvressor has taken all initial
size from the passive side. See QUAD 4B. ' -
20 UAD 4B
>7.625 225 TZ Refno 68119
108.04 HIT 16  108.05+
Cust Bu BOT  Cust Sell
25 {3001 0 10 I 3005
3002 0 5
3003 0 1
TOTL 0 16
30

CUST 3002, wishing to continue, adds an additional 5 million size (adding
to CUST 3002's original 5 million), which is displayed as S under Buy and 5 under
BOT. See QUAD 4C. A new customer, CUST 3004, now enters a sell order (hit)

for 50 million.
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35, 1 25. (New) A nmet hod i npl emented by a progranmed
conputer system 2 for trading a volune of an item between

partici pants, conprising: 3 provi ding a bid/offer system
state to enable participants to enter into Suistituté sheet - 7 Bebesmbie 20a1d
of fers at select prices and volunes for the i1tem 5

presenting the bids and offers to the participants; 6

receiving a first hit or lift trade comman2B froma first participant,
respondi ng 7 to presented bids and offers, to transact a trade of a
desired volune of the itemat a 8 desired price; 9

i n response to the first trade conmand, transitioning fromthe bid/offer 10
system state to a trading systemstate to transact a trade of the itemat a
defined price 11 correspondi ng to QbADI4Ei red price, and to transact
“in response to g i =v U shiegOf an

addi tional vol gre of the itemat the defined price; and 13 | f
a bid or offer Ji%625r225 fted by the flizrgﬁfn‘t)ﬁﬁﬁ]eg command has g§not aged,

5 108.04 HIT 16 108.05+ 36
Cust Buy  BOT  Cust Sell SOLD
[3001 0 10]__ 3005 0 16
3002 5 5 3004 50 0
3003 0 1
10 TOTL 5 16 16
New CUST 3004 must wait until the current workers are done (via
keyboard entry or timer controlled system interval). Only after this, may CUST
15 3004 sell the additional 5 million to CUST 3002, while leaving 45 million unsold
(see QUAD 4D). '
QUAD 4D shows the display after CUST 3004 has traded with CUST 3002.
The asterisks next to the entries for CUST 3001 and CUST 3005 indicate that these
initial traders are done or timed-out.
20
QUAD 4D
TZ Refno 68119
. HIT 21 . 108.05+ 36
25 Buy  BOT  Cust Sell SOLD
10 *3005 16
1 3004 5
10
30 21
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14,  transitioning to a second | ook systemstate to enable the first
participant to refuse to 15 trade at |east a portion of the vol unme of
the item associated with the unaged bid or 16 of fer.

- (New) The met hod of clai m 25, \/\hereSub$tl’rtatejehee'ed7vS)$mnembg 20071 bid
or offered vol une. 1 27. (New) The met hod of
clla|m25, wherein the first participant is 2 enabled to refuse to
trade the entire volune associated with tR2é4 unaged bid or offer. 1
28. (New) The met hod of claim 25, wherein if the first participant
refuses 2 to trade a portion of the entire volune associated with the

unaged bid or of fer Askhown in QEEPUDNEbAesRRanE theae isim lpagdr atourrent worker,
second hit or |ift trade conmand to trade the 4 portion at the
defined price. no one can control the trade to the exclusion of others.

As can be appreciated, various customer moves in the market are often fast
paced - and on occasion position changes may occur almost simultaneously. An
5 example of this may be a first customer hitting a second customer's bid of a certain
size, via the buy/sell all key - an instant after a second customer has significantly
increased the bid size - say from 5 to 20 million. In this si.tuation, the Aggressor,
within the system, has now taken much more than he planned. This situation can be
very disturbing in a rapidly shifting market.

10 System logic addresses this problem by creating a supplemental state known
as the "Second Look" State. If during processing, the passive side size is increased
just prior to a hit or lift command, the system discriminates the very recent offer/bid
from the earlier entries, via an "age” timer, i.e., a System interval that tracks the
pendency of all bids and offers and creates a Second Look State whenever a hit/lift

15 (via buy/sell all key) occurs while a Bid/Offer is under, e.g., two seconds old.

The Second Look, however, is limited. The Aggressor must complete the
transaction excluding the new, i.e., "unaged" Bid/Offer. The new size is left
untraded and others may add more offers/bids on this, the passive side - but these

stay below the line. Even though the Aggressor did not fill the entire size displayed,

20 the Aggressor assumes current worker status and has the right to:
1. Take the new size, creating the Workup State with the contra-trader;
2. Refuse the new size; the Aggressor refusat (via "done" command)

sets the trade into the Workdown State; and
3. Take/hit a *partial” amount and then lose priority, with the system
25 then entering workdown,
The Second Look State is governed by the logic structure depicted in Fig. 9.
In this arrangement, the trading command is entered - time stamped at block 1020.
The extant passive maker entries are also entered, block 1030, and Test 1040
determines if the Passive side entries, PASS(ID) are "aged”, i.e., not just entered. If

30 yes, logic branches to Test 1090, to determine if the PASS(ID) is the last entry,
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36 1 290 (New The nethod of claim25, wherein a bid or
oftfer is not aged if it 2 had been entered into the systemwthin a

given period of time prior to receipt of tgﬁbgﬁﬁm shget\g %gpt%O[gED}%Qh 1
™TrT X T UTTOT AvA| Iel o T L o I f

30. (New) The net hod of claim 25, where age
it- 2 I ncreased the total volune of the itemthat was hit or lifted
within a given period of 3 tinme pr'Sor to recei pt of the trade
comand. 1 31. (New) 'izne met hod of claim 29, wherein .

the given period of tine is 2 about 2 seconds. 1

32. (New) A et hod i npl emented by a progranped copputer. system 2

for trading a PHSSHENG. n&ﬁ@ﬁbﬁﬂ%’é%@ﬁ“ﬁﬁ‘ﬁ?’ﬁ%ﬁE@@@Bﬁﬁ’lﬂgé?H{f.

provi ding a bi géq(%lfe}‘meerstggstem state to enable participants to enter into the

A negative response to Test 1040 shifts logic to block 1050 wherein the
new entry is parsed; the Aggressor is then given the opportunity to take the new
5 size within the trade at Test 1060. If accepted, logic branches to Block 1080 and to
the Workup State. If negative, logic is shifted to the Workdown State, Block 1070.
These principles are delineated in the following sequence of screen displays
in QUADS 5A-5C below, wherein CUST 3001, 3002 and 3003 are showing Smm,
1mm and 1mm, respectively, as having been bought. Just prior to the sell order by
10 CUST 3007 (HIT ALL), CUST 3004 enters with a Imm size. All size transacts,
except this late 1.0 mm as it had not "aged" sufficiently - as measured by system

interval timer, This amount remains untraded and the system enters the Second

Look State.
QUAD 5A
s o
TZ Refno 68115
HIT 7

20 Buy BOT Cust Sell SOLD

3007 7
25

If CUST 3007 decides to fill this outstanding 1.0 mm size, the state moves
30 out of "Second Look" and into the Workup State with CUST 3007 and CUST
3001 as Current Workers, as shown in QUAD 5B. As illustrated, CUST 3007 has

also entered a sell order for a volume of 2mm.
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4 | system bids and offers at select prices and volunes for the item

5 - presenting the bids and offers to the participants;
receiving a first hit or lift trade comman rama Ilritlzggrg gHEﬁg%
responding 7 to presented bids and—gﬂéﬁgé‘l— te Oz)f a
desired volune of the itemat a 8 desired price;

response to the first trade conmand, transzptlonl ng fromthe bi d/ of fer 10
system state to a trading systemstate to“’ransact a trade of the itemat a
price defined 11 by the desired price, and to transact in response
to an additional trade command a 12 trade of an additional vol une of
the itemat the defined prlce and 13£L__ determ ning that the
first participg “LVAMCYaU M TVT =W =T A -VEV= V= - gy 14

volume that waq hit or lifted by the trade comTand and responsively
entering a 15§>7.625228cond | ook sysﬂ“@rﬁ@%@@ lénabl i ng the Jirst

participant to reflﬁg% to t e at ﬁSt a 16 porti ongof the vol une
. fi r st rtici pat may not have intendejl to 17

trade. 5
Cust Buy  BOT  Cust Sell SOLD
13001 0 5 3007 2 8
3002 0 1 ‘
3003 0 1
10 3004 0 1
TOTL
15 If, however, CUST 3007 passes, the trade goes to the Workdown State as
shown in QUAD 5C. New CUST 3005 now enters and is positioned below the line
and can only trade after CUST 3001 is done and CUST 3004 trades.
20
TZ Refno 68117
BOT _ Cust Sell SOLD
3007 7
25
30
The final state for trading logic is known as the Workdown State and it
occurs when the original Aggressor takes less than all of the size showing on the
35 passive side. The remaining size must be worked down to coniplete the trade. This

is to reward those customers that show bids/offers, their intent to buy/sell, and thus
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37 « 1 33. (New) The met hod of claim 32, wherein the
desired volune is all bid 2 or offered vol une. 1

34. (New) The net hod of claim 32, wherein the first participant is 2
enabled to refuse to trade the entire vol uBgbefituteesheetm Baptarhber POOT

partici pant may 3 not have intended to trade. 1

35. (New) The nmethod of claim 32, wherein if the first participant

ref uses 2 to trade a portion of they volune of the itemthat the
first participant may not have 3 intended to trade, enabling a
second partici pant to trade the refused volune at the 4 defi ned
price. (AW} sai d
det er mi ni ng st ep m?de hqmdlt}(’ﬁ’? g?m nes %fﬁgét‘&ﬁﬁl?‘%gréﬁor%ﬁlh{gfggﬁe \Q@tﬁm;ﬁlﬁrlrllgt have

intended to tr astihe frdie tieypaissiee 3igd, tieWarkup State iiff indiatedd Aovotied tmﬂeﬂﬁ'dm dre |ifted
by the first trade command has not aged.
active side may "Workdown" the remaining passive side quantity and the trade will
go to the Workup State -- with this new trader as the current worker -- if all the
5 remaining size from the original Bid/Offer State is taken.

_ The Workdown State allows new Aggressors to complete the remaining un-
hit bids on the passive side with logic conforming to the flowchart of Fig. 10. In
this process, the Trading command, CMD(J), is entered at block 1210. At Test
1220, the system confirms that the trade is for less than the total passive side,

10 TOTL. If not, logic branches to block 1280 and is directed to the Workup State.

A positive response to Test 1220 passes logic to block 1230 wherein the
system opens trading to new Aggressors, to complete the pending passive side
volume. However, no new passive side entries are permitted, block 1240, for the
trade duration. Test 1250 confirms the last trade via timer Test 1260; if either

15 resultsin a ‘rYés", Workdown is terminated and the i)rocéss returns to the Bid/Offer
State.
Importantly, new traders presenting on the passive side must wait until all

the remaining original size is worked down - and their position is held below the

line. This is depicted in the following QUADS 6A-6C.

20
UAD 6A
TZ
i HIT 15 *108.04+ 25
25 Buy BOT Cust Offer SOLD
3007 25 0
_ 25
30
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1 . 37. (New) The nethod of claim 32, wherein said determning
step 2 determ nes that the first participant may not have intended to
trade the entire volune 3 that was hit or lifted if that volunme had
been increased by a bid or offer within a Substitutegheen - ESepterobet 2661
priror to receipt of the hit or lift. 1 38. (New) A net hod
I npl emented by a programmed conputer for 2 trading a volune of an

i tem bet ween participants using a system @8 networked 3 wor kst ati ons,
conprising: 4 providing a bid/offer system state wherein
passive participants enters bids or 5 offers for the item at

associ at ed sel ect prlh%?%ﬁre%,\mé %e@ge%%ﬁg@/@w@ugmm%p@mga

hits or lifts one or ere S or rs to trade a desired vol une
of the item 7 bidof 5 aillien. d&stHeegpessere CUST 3001 lifts an offer ffomeP WS Hi3AQ7, Wt her

a bid or offer that was hit or |ifted had asged; ) o .
for only 5mm of CUST 3007 showing of 25 mm; leaving 20 million on the passive

side. See QUAD 6B.

5
QUAD 6B
TZ  Refno 68118
. 11  108.04+ TAK 5
10 Buy  BOT __ Cust Sell SOLD
5 3007 20
15
At this juncture, if CUST 3006 enters with 10 million offer, it must wait until
the original passive side clears; CUST 3006 is thus kept below line as the remaining
size is worked down. See QUAD 6C.
20
QUAD 6C
TZ  Refno 68118
. 11 108.04+ TAK 5
25 Buy BOT_ _ Cust Sell SOLD
5 3007 20 5
3006 10 0
20 5
30

A trade is cleared when that price point engenders no further buyers or

sellers. A "clear" button will resurrect a new Bid/Offer State, retaining original

Thig is the replacement shaet
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38. 1 if the bid or offer had aged, executing a trade of the
associ ated volune of the 2 itemat the desired price; and 3

if the bid or offer had not aged, providing, a second Iook system state that
QiityleethRat -of Septembet 200d t he

4 = allows the active participant to dex

vol'unme of the item 5 associated with the unaged bi d or of fer. 1
39. (New) The nmethod of claim 38, wherejn a bid or offer is not aged if
it 2 was received within a given p % od of tinme prior to being hit

or lifted. 1 40. ( New) The net hod of claim 39, wherein
the given period of tine is 2 about 2 seconds. 1

41. (Nevv) Theakmsmd‘rmﬁ thedl actinre $i8e ~ uhlessaiuperaedsiddandrempiing ungraded sizeged i f
it edthe tota vol ume of bids or offers that was hit or '

Ilfted by the m the Pas%"“l participant to be increased within a given

period of time pri OrThISQOéIQESSBEIQtearWi&f th€ five &ates discudd&d Beill i sufimdrid -
tabular form in Fig. 11. The foregoing system design has resulted in a dramatic
5 increase in efficiency and reduction in order errors on the trading floor.

The often frenetic environment of trading, and the entry of commands on the
pr;:ferred dedicated keypad shown in Fig. 3, and the human factor of customers
changing their minds all contribute to the possibility that a trade has been made in
error. More particularly, errors can arise due to incorrect entries into the system, a

10 miscommunication between a broker and trader, and the like. These errors can often
force a "principal” broker into an unintended position during a trade.

This invention preferably provides ways for the broker to effectively "undo” a
trade, either by cancelling a pending order, or roIIing-béck executions during a trade
state. As shown in Fig. 3, the keypad provides CANCEL, DONE, and UNDO keys

15 to facilitate this ﬁrocess. The function of these k'ey's'ivhén the éystem isina
particular state is described below, it being understood that the names given to these
kejts are arbitrary and any input means can be used to affect the desired action(s).

In the Bid-Offer State, CANCEL functions to remove a maker's existing
markets from one or more instruments in this one command stroke.

20 In the When State, CANCEL functions to remove a maker's markets only if
there are no pending active BUY or SELL orders against it. Also, DONE functions
to remove a potential aggressor, as well as trade participants, from trading lists |
before orders are matched. |

During the Workdown State, CANCEL functions to remove any remaining

25 passive maker's markets. DONE performs the same function as the CANCEL
function and also allows the passive trade participants in the Workdown State to
remove themselves from trading lists, thereby effectively removing their committed
sizes before the system has had a chance to execute them. UNDO functions to
"unroll" the trade and reduce the size shown to customers if executed during-a

30 predefined time period after the initial trade. Additionally, the UNDO function
This is tha conlprarant shest
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1 - 42. (New) The met hod of claim 38, wherein the active
second | ook state may refuse to trade all or a

parficipant in the 2

portion of the volune of the item 3 associated with the unaged bid
or offer. 1 43. (New) Bubstituteoshedt cV Saptémber @0D i n
the hit or lift entered by the 2 active participant is a command to
hit or lift all of the volune bid or offered by the 3 passi ve

partici pants. 1 44. (New) 30 A nethod inplenented by a
programed conputer for 2 trading a volume of an item between
partici pants usi ng workstations coupled over a 3 conput er network,
the nmet hod conphisihRo; Vit d br Q 1p(gfgrom
goﬁ%)ﬁgxg?lﬁ'are?uces the a mount trﬁ(feﬂeq%/ gbgsﬁv £k°etrs e Rktrifid

a first partici I rst vo une o
predefined time period discourages one player from taking unfaxr advantage of this

correction facility. Analogously, if more than one trader participated in the trade,
then the UNDO function causes the trader to join the contra side for the size desired
5 to be undone. The UNDO function can be invoked at any time by any participant,
on the active side or the passive side; the system uses appropriate logic to maintain
the fairness of the tfading protocol.
During the Workup State, a trader can use the DONE function to remove

him/herself from being a participant from the active side or the passive side, or both

10 sides simultaneously, regardless of the size traded or solicited. Thus, the DONE
function logically removes the trader from the trade. The UNDO function can also
roll back the trade provided that the first active trader has executed this function
with a predefined time period following the trade. If the UNDO function is not
invoked during this predefined time period, or the trader is not the first active trader,

15 then the trader is entered in the Quéué to “buy or sell on the contra siaé immédiately.
Preferably, the trader is placed at the top of the list so that the UNDO function can
be effectively invoked immediately, provided there is a contra trader. Most
preferably, the rights of the first active and passive traders will be maintained to
assure fairness. |

20 Although the invention has been described in detail for the purpose of
illustration, it is to be understood that such detail is solely for that purpose and that
variations can be made therein by those skilled in the art without departing from the

spirit and scope of the invention except as it may be limited by the claims.
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39. 1 distributing to the workstations bid or offer

i nformation corresponding to the 2 first bid or offer; 3
recei ving a seeend—bid or offer for a second volune of the sel ect item 4

receiving a hit W‘h‘m‘l “ﬁgﬂﬂi‘t by a secondubstitutei gheet -tD Septémber BOP 1al |

volune 5 desired price; 6
det er m ni ng tha e MitPrslift was entered within a given tinme period
from 7 entry of the second bid or (8fer, and responsively enabling
the second participant to 8 elect to avoi d selling or buying at
| east a portion of the second volume of the item 1 45.
( New) The metmg[ 1?Elaﬁxll ijgn 44, further conprising executing a trade 2
of the itemin une excluding that portion of the second vol une of the
itemthatl 3 the sdaeomhbimatidn inigxdand prekessing system fai ioiplementing a
46. (New) The met hod of claim 44, wherein_ the second pda E I ¢ pant, el ects
2 t2 avoistfuFheeddmdingenyirenment.for tGansacsing thiopyrelase and sale of select items
3 having a predetermined set of characteristics wherein said data processing system is
4 operated by a plurality of brokers representing one or more customers of said items
5 and said brokers are bringing together said customers into a specific communication
6 platform to permit exchanging positions regarding offers and bids relating to said
7 items, comprising:
8 a plurality of workstations comprising a display means for presenting to a
9 broker or trader information about pending market conditions as they relate to said
10 items being traded and the select positions taken by participating customers in regard
11 to said items; '
12 a central server, linked to said workstations by a communication means and
13 programmed to support a predetermmed tradmg control logic wherein said trading
14 control logic comprises a protocol of trade sequences directed to unplement tradmg
15 commands from said customers in a predefined way corresponding to the
16 development of a plurality of trade specific states defining the ability of various
17 traders to participate in said trading activity; and
18 a communication means for distributing market information to said plurality
19 of workstations in accordance with said trading control logic.
1 2. The trading systerxi of claim 1 wherein said protocol is defined by a
2 stored program comprising a logic structure that defines conditions where a
3 customer becomes a trader and conditions where other customers may participate in
4 a trade.
1 3. The trading system of claim 1 wherein said trading commands
2 comprise bids, offers, hits and lifts.
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1 . 47. (New) The met hod of cl aim44, wherein the second
partici pant el ects to avoid none of the second volune of the item
1 (Nevm The et hod of cl aim44, wherein the second
) avoi d at | eggbshtutershieen - O Sepiensipero?00 1
Egrrising: 3 enabl i ng ot her

partici pant ele )
volume, said ne mﬂl [“mﬁmlgi
participants to * portion of the second volune of 4

the itemthat the second partlci pant elect3d to avoid, at a price defined

by said 5 desired price. 1 49. (New) A et hod
i npl emented by a programed corrputer for 2 trading a volume of an
i tem bet ween parti cigant %Hégf VQétléx‘ﬁto?Tclaﬁﬂ?f vAHREPh Sd Beifg 8tates is comprised
conput er network, the net r|5|ng distributing to

the workst ati onﬁ‘aBﬂMOﬁeoStamé am.‘fa kau;iﬁ:tatet emat a selected price 5
and volune entered by a first participant;

1 5. The trading system of claim 1 wherein said trading states further
2 comprise 2 When State.
1 6. The trading system of claim 1 wherein said trading states further
2 comprises a Second Look State.
1 7. The trading system of claim 1 wherein said trading state further
2 comprise a Workdown State.
1 8. The trading system of claim 1 wherein said display provides a
2 presentation of a bid side and an offer side of a market.
9. The trading system of claim 8 wherein said display further provides
2 information as to the size of uncleared bids and/or offers.
1 10.  The trading system of claim 8 wherein said display further provides a
2 queue of customers organized in groups corresponding to their respective
3 participation on the bid or offer side of the market.

11.  The trading system of claim 10 wherein said customer queue is

2 ordered by time of entry.

1 12.  The trading system of claim 11 wherein said queue order is further
2 based on quality of entry in terms of price.

1 13.  The trading system of claim 12 wherein said display provides

2 information regarding the entry of a hit or lift by a trader.

This is the replecament shost
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40, 1 receiving a hit or lift entered by a second

participant in response to the bid or 2 offer to trade a vol une of
the item and 3 det er m ni ng that the second part [ CI pant nmay
not havelntentrdtohltorllft at Substitde sheghr /| Soplomher2Q0
of ‘the itemt hat ! Ill mlyd and respon5| veI y 5 provi di ng t he
second part|C|p to refuse to trade the portion of the 6
vol une of the itemt hat t he second parti C|-’}§ant did not intend to hit or
lift. 1 50. (New) The met hod of claim 49, wherein said
determ ning step 2 conprises detecting that the second participant
hlht Orl | |1fte]g an Un&ﬁed A computef tiaiing sy&emforuswbydnuhpleeradenshrdxepm tacbn of
the volune of itemthat the rtici pant ave nt ended to
hit or 1i%t i ndfaderceperaies wmgm designed keyn r@b@%ﬁﬁt‘&t@tﬂ“ﬁf%@ﬂ#@”ﬁ%‘iﬁged bi d
5 offe The met hod of cl ai m 50,
wher ei n bi d 3&0%@3&%& cgn@HglésetgomTa dts?)iay &%W}'mg _

4 a data processor with associated data storage for providing a trading

5 protocol that establishes trading hierarchy among participants;

6 a trade command input means including said custom designed keypad

7 wherein said keypad includes a plurality of trade execute keys, individually assigned

8 to a particular security available for trading, said keypad further comprises a plurality

9 of customer entry keys assigning trade commands to a particular customer;

10 a display means for presenting a trading information profile wherein

11 said trading profile includes pending offers and bids at select price points and size.

1 15.  The trading system of claim 14 wherein said input means provides

2 single keystroke entry for trade cancel command. '

16.  The trading system of claim 14 wherein said data processor provides

1

2 for a Bid/Offer State wherein customers' price and size are displayed on said display
3 means. |

1 17.  The trading system of claim 16 wherein said Bid/Offer State is

2 terminated by a customer eritry of a hit or lift command.

1 18.  The trading system of claim 16 wherein said Bid/Offer State is moved
2 to a "When" State by a new customer entry of a hit or lift.

1 19.  The trading system of claim 14 wherein said display means presents

2 information on trade transactions and customer access contingent on system trading
3 state.

IGCOMen $ee
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2 - was entered within a given tine period prior to entry of the h|t or
lift. The nmet hod of claim49, wherein the

352 (New)

second part|C|pa . given an opportunity to refuse to sell or

buy- all of the p mgw, m une of thé&ubstitute shaeterd September 206dnd
e M’ or lift. 1 53. (New)

participant did n
A net hod i npl enent ed by a prégramred conputer for 2 trading a vol une

of an item between participants using wor % ati ons coupled over a 3

conput er network, said nethod conprising: 4 distributing to
the workstations information reflecting pending market 5 condi tions,
said infolmation i ncudi ng mtietsl sfifinaddiat irstriment thalind ieplententsed @c4 prices and
6 vol unes; receiving a hit or lift trade comuand

entered at one dﬂmblﬁéd %@F‘f@éﬁt@ﬂll(’@ﬁ@u‘lﬁysﬁt@> wherein g SYSEITHREOVIdeE & dndi ng t o
the markey con r%%e?erﬁuned tradPn% pr8tc:%olacfé:fe neatlrclige ?ra&e?%cé’e% gﬁpr?sflng the steps of he item

at a desited pri

4 a. providing a Bid/Offer System State wherein customers participate by
5 entry bids, offers, price and volume information;
6 b. distributing said information to said plural workstations in essentially
7 real time; | -
8 c. receiving hits and/or lifts from said customers responding to pending
9 bids/offers as diSplayed on said workstations;

10 d. entering a Trading State wherein transactions are completed at a

11 single price;

12 e. returning to the Bid/Offer State after a pre—established termination

13 event in said Trading State;

14 £ tracking and outputting consummated trades from said Trading State.
1 21.  The method of claim 20 wherein said Trading State is further
2 delineated into a Workdown and a Workup State.
1 22.  The method of claim 21 wherein said Workup State is created by a
2 single customer hitting or lifting all pending size. '
1 23.  The method of claim 22 wherein said Workdown State .is created.by.a
2 customer hitting or lifting less than all of said pending size.
1 24.  The method of claim 20 wherein said trading protocol is encoded in
2 programming logic controlling said computer system.
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41 - 1 ' deterrn'ning whether a hit or lifted bid or offer
recéntly changed—p prer—te recei pt of the trade command and, if so,

responsi vely ena n jpant to 3 . refuse the sale or
purghase of at !w lm t he vol unBubstituteesh 2001
with the recent I of fer. 1 54. (New) The

nmet hod of claim 53 wherein the determning step 2 det erm nes t hat
the recently changed bid or offer changed ¥he total volune of the 3
itemas reflected by the pending market conditions. 1 55.

( New) The met hod of claim 53, wherein the determning step 2
conpri ses] det ecti ng 2h@New) bi dA efetldd itiplenntedite aJ;ir&@amdemrpr&d systéchi n a
56.

given tine 3 period prior to the hit or |if
(New)  The rretfnwadjﬂg gvalumess anmal@nﬁeqnh@rtmtswwﬂsm& enabl ed to
3 providing a bid/offer system state to enable participants to enter into the
4 system bids and offers at select prices and volumes for the item;
5 presenting the bids and offers to the participants;
6 receiving a first hit or Lift trade command from a first participant, responding
7 to .presented bids and offers, to transact a trade of a desired volume of the item at a
8 desired price;
9 in response to the first trade command, transitioning from the bid/offer
10 system state to a trading system state to transact a trade of the item at a defined price
11 corresponding to the desired price, and to transact in response to an additional trade
12 " command a trade of an additional volume of the item at the defined price; and
13 if a bid or offer hit or lifted by the first trade command has not aged,
14 transitioning to a second look system state to enable the first participant to refuse to
15 trade at least a pdﬁibn of the volume of the item associated with the unaged bid or
16 offer. |
1 26. (New)  The method of claim 25, wherein the desired volume is all bid
2 or offered volume.
27. (New)  The method of claim 25, wherein the first participant is
2 enabled to refuse to trade the entire volume associated with the unaged bid or offer.
1 28. (New)  The method of claim 25, wherein if the first participant refuses
2 to trade a portion of the entire volume associated with the unaged bid or offer,
3 enabling a second participant to enter a second hit or lift trade command to trade the
4 portion at the defined price.
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2 . refuse to sell or buy all of the volunme of the item associated with
the recently 3 changed bid or offer. 1 57. (New)

The net hod of cIa|m53 jf a hit or lifted bid or offer 2

did not recentl y | J E “ dll r ecei pt ofSubséituteasheat onfi@edtember 2001
automatical ly 3 ' ..

in the vol une associ at ed vmth t he unchanged bid or offer. 1

a trade of the itemat the desired price
58. (New) A et hod i npl enent ed by a progi¥amed conputer for 2
trading a volume of an item between participants using workstations coupl ed

over a 3 conmput er network, said nmethod conprising: 4
distributing to the Mori&iAt | O héth&d FRAAIRITY, WheREl 4 bid Pl BGoIETedef it 5
conditions with respect to the item the information incl udi ng bi d7 of f er
price and26 had bee entered irfto theedystom; within a given period of time prior to recelpt of the

3 trade command.

1 30. (New) The method of claim 25, wherein a bid or offer is not aged if'it

2 increased the total volume of the item that was hit or lifted within a given period of

3 time prior to receipt of the trade command.

1 31.(New)  The method of claim 29, wherein the given period of time is

2 about 2 seconds. '

1 32. New) A method implemented by a programmed computer system
2 for trading a volume of an item between participants, comprising:
3 provxdlng a bid/offer system state to enable partxcxpants to enter into the
4 system bids and offers at select prices and volumes for the i item;
5 presenting the bids and offers to the participants;
6 receiving a first hit or lift trade command from a first participant, responding
7 to presented bids and offers, to transact a trade of a desired volume of the item at a
8 desired price;
9 in response to the first trade command, transitioning from the bid/offer
10 system state to a trading system state to transact a trade of the item at a price defined
11 by the desired price, and to transact in response to an additional trade command a
12 trade of an additional volume of the item at the defined price; and
13 determining that the first participant may not have intended to trade the entire
14 volume that was hit or lifted by the trade command, and responsively entering a
15 second look system state enabling the first participant to refuse to trade at least a
16 portion of the volume of the item that the first participant may not have intended to
17 trade.
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42 . 1 receiving a hit or lift entered at one of the

wor kstations by a partici pant 2 responding to the pendi ng mar ket
conditions willi esired vol ume of the itemat a

Condi t10n for the \[‘l!lﬂ\\l\&l“\l“m Megter ”"E‘%ﬁ‘;ﬁ?‘ﬁ’?ﬁf&“ﬁﬁ?ﬁﬁ?@?&

hit or lift; and |f a pendi ng market condition recently

changed, responsively enabling the 7 37 participant to refuse to sell
or buy at |least a portion of the volune of the item 8 associ at ed
wi th the changed market condition. 1 59. (New) The
met hod of jcl ai m 58, yfierghf t end BEMBY bY 19#&?3‘9 g@ﬁ desiredyolume is all bid
condition is vol une. 'ehE 511 ¢ g neoh%rg {)f cfal m
58, whereZn t heordsffeesdwolimg st ep 2 corrprl ses det ecting that a bid
or offer for the itemwas entered within a given tine 3 peri od
prior to entry of the hit or lift.

1 34 (New)  The method of claim 32, wherein the first participant is

2 enabled to refuse to trade the entire volume of the item that the first participant may

3 not have intended to trade.

35. (New) The method of claim 32, wherein if the first participant refuses
to trade a portion of the volume of the item that the first participant may not have

intended to trade, enabling a second participant to trade the refused volume at the

B VS D S T

defined price.

36. New)  The method of claim 32, wherein said determining step

a—

2 determines that the first participant may not have intended to trade the entire volume

if a bid or offer hit or lifted by the first trade command has not aged.

37. (New)  The method of claim 32, wherein said determining step
determines that the first participant may not have intended to trade the entire volume

that was hit or lifted if that volume had been increased by a bid or offer within a

AW =

given period of time prior to receipt of the hit or lift.

38. (New) A method implemented by a programmed computer for
trading a volume of an item between participants using a system of networked
workstations, comprising:

providing a bid/offer system state wherein passive participants enters bids or
offers for the item at associated select prices and vohimes, and an active participant
hits or lifts one or more entered bids or offers to trade a desired volume of the item

at a desired price;
determining whether a bid or offer that was hit or lifted had aged;

G NN AW
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61. (New) The met hod of claim 58, wherein the participant

1.
may refuse to 2 sell or bUALall of the portion of the vol une
associ ated w t h the changed mar ket condi tion.

62: (New)

system for trad| n H“

parti ci pant,
bi d/ of f er system state wherein the passi vé
by entering bids or offers at select prices and volunes for the item

MH 14 Lon a di sBupslitude Shéﬁksﬂéebwn&%?ﬁ)%@@ﬂ
tHh passive part|C|pants and an aggressor
* ¢the frethod conprisi n% providing a
partl cipants participate 5
6

distributing the bids or offers to the workstations; 7
receivingy a hit or lifhebid @*Bffehﬁacﬁ%ﬂemumﬁradequamassmmated;pdnme of theone

or 8

item at & desi rteth githedssiredprice; and and 10

nmore of the bids or offers to trade a desired volune of the

transitioning to a

tradi ,
'ng s3y stemstaie %t Vgeel) § orn offer had not aged, providing a second look system state that

4
5

) N —

N

(78] [\ —

L LI =8

allows the active participant to decide whether or not to trade the volume of the item

associated with the unaged bid or offer.

39. (New)  The method of claim 38, wherein a bid or offer is not aged if it

was received within a given period of time prior to being hit or lifted.

40. (New) The method of claim 39, wherein the given period of time is

about 2 seconds.

41. (New) The method of claim 38, wherein a bid or offer is not aged if it
caused the total volume of bids or offers that was hit or lifted by the active
part;:;:ipant to b_eihcreaSed within ;éiv'en périod of time prier to the bid or offer

being hit or lifted.

42 (New) The method of claim 38, wherein the active participant in the
second look state may refuse to trade all or a portion of the volume of the item

associated with the unaged bid or offer.

43. (New) " The method of claim 38, wherein the hit or lift entered by the
active participant is a command to hit or lift all of the volume bid or offered by the

passive participants.

44, (New) A method implemented by a programmed computer for
trading a volume of an item between participants using workstations coupled over a
computer network, the method comprising:

receiving a first bid or offer from a first participant for a first volume of the

item;
This is the replacement sheet
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43. 1 (a) a trade transaction is executed, at a

defined price set by the hit or lift, between the aggressor

parti ci pant an__gagh.pass+¥e—ﬁart10|pant whose bid or 3 of fer had
been hit or Ili fted b or parti cicp@Btitute sheet - 7 September 2001

(b) a period of OV|ded dufing Wni ch The aggressor 5
partici pant and S|ve participant may control tradi ng by
transacting 6 addltlonal vol une ofsgthe itemw th each other at the
defined price to the exclusion of 7 ot her participants desiring to
participate in trading; and (c) upon term nation

The. ot herl part exﬁifsir?ba‘f*gg¥%§{%§#fﬁ<5ﬁ9&s A Y

t he ot her® participa execu
price w bhout Br@widberd-he other partici pants a perl od of exclusivity to
11 control trading. 1 ]( W) The, met hod of
claim 623 wherein saéaivirgsa gqqanébﬁdmgﬁbx/@rasecond volumepfithe selachiteris t he

first
Olr r |SI f F 22_& ve part Clce%?r;[ga{l%t o?]vf eetgxte rb?rqa secobnlddpa(r)tgmpa H sl 1%?‘%u¥\’§ﬁvmxﬁle 3

5 of the item at a desired price;

6 determining that the hit or lift was entered within a given time period from

7 en’try of the second bid or offer, and responsively enabling the second participant to

8 elect to avoid selling or buying at least a portion of the second volume of the item.

1 45. (New) The method of claim 44, further comprising executing a trade
2 of the item in a volume excluding that portion of the second volume of the item that

the second participant elects to avoid.

1 46. (New)  The method of claim 44, whereln the second partlcxpant elects
2 to avoid the entire second volume of the item.

1 47.(New)  The method of claim 44, wherein the second participant elects
2 to avoid none of the second volume of the item.

1 48. (New) The method of claim 44, wherein the second participant elects
2 to avoid at least a portion of the second volume, said method further comprising:

3 enabling other participanté to hit or lift that portion of the second volume of
4 the item that the second participant elected to avoid, at a price defined by said

5 desired price.

49. (New) A method implemented by a programmed computer for
trading a volume of an item between participants using workstations coupled over a
computer network, the method comprising:

distributing to the workstations a bid or offer for the item at a selected price

[V RN N S

and volume entered by a first participant;
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1 64. (New) A nmet hod inplenented on a

ding an item
providing a

A first parSubsthané sheeer I Septethiosr 2004

di stri but ed-\/\oc_lr_lis_tgt’i_gl,,_z_,/ conputer systemfor tra
bet ween participants, said, hod conpri si ng: 3
bi d/ of fer syst erﬂl“ﬁ““&‘ﬂﬁ@“iﬁ

offer for the it HmRELN *0ri ce and VOTURE; 5
receiving froma *seéond participant a trade conmand to hi
or 6 of fer; 7 entdfing a trading

wherein a trade transaction is executed 8 bet ween
second participants for a volune of the itemat a defined

t or lift the bid
system state

the first and
price, 9

and whergin (a) the_f.L: e ica@t Rrresd h®Bdiopd to
0 Bl o O e R e ot her

control
addi tional vol yffer 10ftradba vblume of the ittpandt t he defined pri

excl usion of other participants desiring . to participate 1
trade, add (b) upondeemeningithat tis second RAEHGIPANT MY REHIFVE AL

ce to the

fiadanditar MRl 13

aut onat | ﬁal 'y Fe)éseicaupto%?onaéf DGOl PR i £t s hiE SPRARE ahPredpddshRS CZTTBnd

entered

5 providing the second participant an opportunity to refuse to trade the portion of the
6 volume of the item that the second participant did not intend to hit or lift.

1 50.(New)  The method of claim 49, wherein said determining step

2 comprises detecting that the second participant hit or lifted an unaged bid or offer,
3 and wherein the portion of the volume of item that the participant may not have

4 intended to hit or lift includes the volume of the item associated with the unaged bid
5 or offer.

1 51.(New)  The method of claim 50, wherein a bid or offer is unaged if it
2 was entered within a given time period prior to entry of the hit or ift.

1 52. (New) The method of claim 49, wherein the second participant is

[

3 item that the second participant did not intend to hit or lift.

computer network, said method comprising:

distributing to the workstations information reflecting pen

volumes;
receiving a hit or lift trade command entered at one of the

participant responding to the market conditions willing to trade a

O 0 ~) O v b WM ke

the item at a desired price;

given an opportunity to refuse to sell or buy all of the portion of the volume of the

53. (New) A method impIemented by a programmed computer for

trading a volume of an item between participants using workstations coupled over a

ding market

conditions, said information including bids or offers for the item at select prices and

workstations by a

desired volume of
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1. by anot her participant w thout providing the other participant a
period to controt—the 2 trade. 1 65. (New) The
ma}]hod of claim GﬂIummllﬂmmu“Lade command ent ered 2 by the
other participant |}l ' Arllihg the perg@dtitieCdHile 017 BeptdmpePabONO!
3" execut ed urtif the "codcl tision of sard perr od. T N
66. (New) A net hod i nplenented on a distributed-workstation 2
computer systemfor trading an item betweey participants, said method
conprising: 3 providing a bid/offer systemstate wherein a
first participant enters a bid or 4 - offer for the itemat a select
Frade conhmnd To hi etsrmining whbers i el ifor ST sEhelly BRI gBTprib 0PN @
entering 2 trag AR BN GRE iP5 réshaskively @ABEE the Partitipareeut ed 8
bet ween the fi rg g?\% seg[con(tfapartici p’a{n%s’rfsgr a v%l urr%fgtbf Phe lipf.gem at a
defined @ice, refiufe the sale oaparchiserofianlegs )y potiorf ofithe valumie sftherignpassediategant s

are provided a period to _control 10 tradi ng, during which they may
transact 4 th edtrherecenthuelangsdhiarr 08¢tume of the 11 itemat the
defined price to the exclusion of other participants desiring to
participate 12 in the trade, and (b) upon conclusion of the period,
new transactions areg4 (New)  The method of claim 53, wherein the determining step

2 determines that the recently changed bid or offer changed the total volume of the

3 item as reflected by the pending market conditions.

1 55.(New)  The method of claim 53, wherein the determining step

2 comprises detecting that a bid or offer for the item was entered within a given time

period prior to the hit or lift.

1 56. (New)  The method of claim 53, wherein the participant is enabled to
2 refuse to sell or buy all of the volume of the item associated with the rééenﬂy o
3 changed bid or offer.

1 57.(New)  The method of claim 53, wherein if a hit or lifted bid or offer
2 did not recently change prior to receipt of the trade command, automatically

3 executing a trade of the item at the desired price in the volume associated with the
4 unchanged bid or offer.

1 58. (New) A method implemented by a programmed computer for

2 trading a volume of an item between participants using workstations coupled over a
3 computer network, said method comprising:

4 distributing to the workstations information reflecting pending market

5 conditions with respect to the item, the information including bid/offer price and

6 volume information;
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13- automatical ly executed at the defined price in response to a

plurality of trade 14 commands entered by other participants wthout
provi di ng the ot_h_er articipants a 15 period to control ‘the trade.
SR, T R
but not executed until* * concl usi on of said period.
45 1 bhod i npl emented on a distributed
wor kst ati on conput er 2 system for trading an item between
partici pants, said nmethod conpri sing: 3 receiving from at
| east one pas sive parééekv?ﬁ 2k o2k legtae?éd at onie of‘ t%e worI?stauons by a participant

2 responding to the pending market conditions willing to trade a desired volume of the

3 item at a desired price;

4 determining whether a pending market condition for the item recently

5 changed prior to entry of the hit or lift; and

6 if a pending market condition recently changed, regponsively enabling the

7 participant to refuse to sell or buy at least a portion of the volume of the item

8 associated with the changed market condition.

1 59. (New)  The method of claim 58; wherein the recently changed market

2 condition is volume.

1 60. New)  The method of claim 58, wherein the determining step

2 compnses detecting that a bid or offer for the item was entered within a gwen time

3 period prior to entry of the it or lift.

1 61. (New) The method of claim 58, wherein the participant may refuse to

2 sell or buy all of the portion of the volume associated with the changed market

3 condition. |

1 62. (New) A method implemented on a distributed workstation computer

2 system for trading an item between passive participanté and an aggréssor participant,

3 the method comprising:

4 providing a bid/offer system state wherein the passive participants participate

5 by entering bids or offers at select prices and volumes for the item;

6 distributing the bids or offers to the workstations;

7 receiving a hit or lift from the aggressor participant in response to one or

8 more of the bids or offers to trade a desired volume of the item at a desired price;

9 and

10 transitioning to a trading system state wherein:
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4 entered_Er’t,he,_i_Lem—aL—a’sel ect price and vol une; 5

(rje;:el vljng froman aggressor ﬂi&m pant a hit or lift to trade, at a
b?dlsngr offgrs H“m\“mﬂ“ﬂ“ ;e‘Llecatlzg?Eet:g:‘tg@egte glr?g;ggiee?gb;gzggéﬁred

t he aggressor partTC| pant and each - passive participant whose bid
or offer was hit or lifted; 9 enabling the aggressor
partici pant and a desi gnat ed passi ve partigg pant whose 10 bid or

offer was hit or lifted to control trading by allowing themto transact 11
addi tional volunme with each other at the defined price to the exclusion of

ot her 12 tici t L] . '
apon the bccurrence of " a (BrEH TRRRRF B BURE R efed frkE Bty B8Ry |,
transactizons i mpobdtiwaen tﬂéeggtéawr pagicigagt &Ndash @issﬁvb@ax@iefphmeﬁhmlb&ﬁom t hout

enabling the 15 ot her "partici pants to control trading.
69. 3 Differ hast resd hﬁfordzlﬁadhyﬁitaggrﬁéti@lmﬂwadt pr edef i ned event is the
2 timng out of a The net hod

of clai m¥%8, wherein said f’)naeH\‘Frtordef’rf%gP?%‘%’S8F%Vldedéiumg whichythe ASSIESSSY ¢t or
sal d predeti neqaaaih 4% &Es%aéteg PASivEQRRRI¢A: £ B6Rbl BB By Halifting 3

parti ci pants prior ‘to said
addmonal volume of the item with each other at the defined price to the exclusion of

7 other participants desiring to participate in trading; and
8 (c) upon termination of the period of exclusivity, new trade
9 transactions involving the other participants are tested for and executed at the
10 defined price without providing the other participants a period of exclusivity to
11 control trading.
1 63. (New)  The method of claim 62, wherein said designated passive
2 participant is the first pass1ve partlctpant to have entered a bld or offer that was hlt
3 or lifted. '
1 64. (New) A method implemented on a distributed-workstation
2 computer system for trading an item between participants, said method comprising:
3 providing a bid/offer system state wherein a first participant enters a bid or
4 offer for the item at a select price and volume;
5 receiving from a second pérticipant a trade command to hit or lift the bid or
6 offer; '
7 entering a trading system state wherein a trade transaction is executed
8 between the first and second participants for a volume of the item at a defined price,
9 and wherein (a) the first and second participants are provided a period to control
10 trading, during which they may transact with each other additional volume of the
11 item at the defined price to the exclusion of other participants desiring to participate
12 in the trade, and (b) upon conclusion of the period, a new trade transaction is
13 automatically executed at the defined price in response to a trade command entered
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1.

A method inplenmented on a distri buted

parti ci pants,

or -nor e passwe

item 5

to trade, at a
represent ed by
46 1

of the passive participants

rom an aggressor participant a hit or
defined 6 price, a dqflred vol une of the item
the bids or offer;
al | owi ng the aggressor participant and at | east
eriod of exclusivity to cont

tradi ng by enamylangtlmhmmclpantmﬂmtprowﬁdﬁﬂg tgﬁethef pargicipant a pegiq@ ¢ epntrol the
addi tion vol u of the itemat the defined price to the exclusion of

anot her 4

5

participant to
1

2

O 0 I A N WM e

Pk et et el ek
N pr W= O

trade. participant desiring to participate in trading; and
upon occurrence of a predefined event, allowing the oth

65. (New)  The method of claim 64, wherein the trade command entered
by the other participant is entered during the period to control trading but not

executed until the conclusion of said period.

66. (New) A method implemented on a distributed-workstation
computer system for trading an item between participants, said method comprising:

providing a bid/offer system state wherein a first participant enters a bid or
offer for the item at a select price and volume;

receiving from a second participant a trade command to hit or lift the bid or
offer;

entering a trading system state wherein a trade transaction is executed
between the first and second par’mpants for a volume of the item at a defined price,
and wherein (a) the first and second participants are provided a period to control
trading, during which they may transact with each other additional volume of the
item at the defined price to the exclusion of other participants desiring to participate
in the trade, and (b) upon conclusion of the period, new transactions are
automatically executed at the defined price in response to a plurality of trade
commands entered by other participants without pfoviding the other participants a

period to control the trade.

67.(New)  The method of ¢laim 66, wherein the plurality of trade
commands are entered during the period to control trading but not executed until the

conclusion of said period.

ﬁiﬁﬁmm 'eggt one Substiutgshaet  of SaplemBer 208"
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6 - trade at the defined price without allow ng the other participant
to control trading by excl uding others fromtrading. I
TTTe‘—rTFt'W_f‘cla m 71, wherein the desired vol une 2 '

o e o A s St

part I ci pant ¢ &4 1Bwetd t'o control trading is the passive participant
who first enteredabld or offer 3 45 that was hit or lifted by the
aggressor participant. 1 74. A et hod

i npl emented by a programmed conputer system 2 for trading an item

bet ween parti ci panig, t he me %%%tho? @eﬁiﬁggd on g dxstnbuteckworkst%xondc'of‘x% {puting

to the participants i nf or mat i‘dn-re

condi ti gns, sgjzs@lem Q4o ﬁﬂténﬁlsét%exﬂgarﬂmg&m@rsaiqfxﬁahéd Edthprishgy: i tem entered
participants at select prices and vol unes; 6

by passive

recei vidg a hit or réceiing frardat Pastroan gassiveqaobipant atrieastgnekid or oﬁfart i ci pant
7 respondi ng to.the market conditi,on to trade a desired vol une of
the itefh at acnteggd for the itgmrat asglept price: and vgjum det er mi ni ng

whet h hi t | o
etherca hit or l'efclegglrglﬂé?n 9k a%,g%%% Pflﬂcx?%q H?trdrqgi {oﬂgggca;ﬂap‘% ﬁggdvol ume of

the trade conmand, esponsi ecutin
the item price, at least all of the volume represented by entered bxds'or offers;
7 executing a trade transaction between the aggressor participant and each
8 passive participant whose bid or offer was hit or lifted;
9 enabling the aggressor participant and a designated passive participant whose
10 bid or offer was hit or lifted to control trading by allowing them to transact
11 additional volume with each other at the defined price o the exclusion of other
12 participants desiring to participate in trading; and
13 upon the occurrence of a predefined event, automatically executing new
14 transactions mvoivmg the other partlcxpants at the deﬁned pnce w1thout enablmg the
15 other parttc:pants to control tradmo
1 69. . . The method of claim 68, wherein said predefined event is the
2 timing out of a timer. '
1 70. The method of claim 68, wherein said new transactions are
2 executed after said predefined event based on trade commands entered by the other

participants prior to said predefined event.

71 A method implemented on a distributed workstation computer
system for trading an item between participants, said method comprising:

receiving from one or more passive participants at least one bid or offer for

the item;
receiving from an aggressor participant a hit or [ift to trade, at a defined

(<, SN ¥ TN N VS B O D

price, a desired volume of the item represented by the bids or offer;
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11 - associated wth an aged bid or offer, and (ii) enabling the
aggressor participant to 12 refuse to trade at |east a portion of the

volunme of the item associated with an unaged 13 bid or offer; 14

al 'owi ng t he agp¥RASHN AR iGiganNt and at Subsstutersheet - thBepeasbye2001
partici pants 15ﬁmmmm‘“ﬂH!!mmEr offer was hit or Tifted a period of
exclusivity to ctbnt¢olt t madsngs by

47 1 enabling themto transact ¥6th one another additional vol une

of the itemat the 2 defined price to the exclusion of another
participant desiring to participate in trading; 3 and 4

upon ocgurrence of fi.RRd : s SthehaRRE bhGichandts to
5 qpart i ci pat gﬁvﬁﬁgggdrﬂgm%lcﬁ\btgﬁfempgg | neé@%rsflé(;:&ge Wi tﬁgzhst grp?ofmﬁng t he
ot her parti cippériod of excl@sivity to conaol trading b ehabling sheexiol tratisang wathhares from

t radi ng. . i
3 another additional volume of the item at the defined price to the exclusion of another

4 participant desiring to participate in trading; and

5 upon occurrence of a predefined event, allowing the other participant to
6

7

trade at the defined price without allowing the other participant to control trading by

excluding others from trading.

1 . 72. - The method of claim 71, wherein the desired volume

2 comprises the entire volume represented by the pending bids or offers.

1 73. . ~ The method of claim 71, wherein the passive participant

2 allowed to control trading is the passive participant who first entered a bid or offer
3 that was hit or lifted by the aggressor participant.

1 74. - A method implemented by a programmed computer system
2 for trading an item between participants, the method comprising:

distributing to the participants information reflecting pending market

(93]

4 conditions, said information including bids or offers for the item entered by passive

5 ﬁarticipants at select prices and volumes;

6 receiving a hit or lift trade command entered by an aggressor participant

7 responding to the market conditions to trade a desired volume of the item at a

8 defined price;

9 determining whether a hit or lifted bid or offer had aged prior to receipt of
10 the trade command, and responsively (i) executing a trade of the volume of the item
11 associated with an aged bid or offer, and (ii) enabling the aggressor participant to
12 refuse to trade at least a portion of the volume of the item associated with an unaged
13 bid or offer;

14 allowing the aggressor participant and at least one of the passive participants
15 whose bid or offer was hit or lifted a period of exclusivity to control trading by
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1. 75. The nmet hod of claim 74, wherein the

predefined event is the 2 timng out of a tinmer. 1

76. (New) The method 6f claim 74, wherein said determning step 2

det er m nes that tlmlm tl ﬂm had not ggedtiitedticretiN8epterhbbt 2004 been
entered ] l "l"u Ew perlod of trime prror to entry of the hit

or lift commn The net hod of claim 74,
wherein the paSSI ve part i ci pant 2 41 owed a period of exclusivity is
the participant who first entered a hit or lifted bid 3 or offer.

1 78. The nethod of claim 74, wherein the vol une

it of 1Tt ed o il them to transalt 36 oflMhoffet hddiioh %tﬁm%%t’th%%f‘éf'& fiuby Lhe

bi ds or offer emfor

the purohase gpfneddiRe @ tid &xelusioh of kfthet participant @&tm@ea pRaicipatd pamtisg; t he
system conprising: 3 a first workstation that receives froma

first pdrticipaht a bid or offer at a

4 upon occurrence of a predefined event, allowmg the other participant to
5 participate in trading at the defined price without allowing the other participant to
6 control trading by excluding others from trading.

75. The method of claim 74, wherein the predefined event is the
2 timing out of a timer.
1 76. (New) The method of claim 74, wherein said determining step
2 determines that the bid or offer had not aged by detecting that it had been entered

within a given period of time prior to entry of the hit or lift command.

W

770 The method of claim 74, wherein the passive participant
2 allowed a period of exclusivity is the participant who first entered a hit or lifted bid

or offer.

1 78. The method of claim 74, wherein the volume hit or lifted is at

2 least the entire volume represented by the bids or offers.

79. ) A system for'transacting the purchase and sale of a select item

between participants, the system comprising:
a first workstation that receives from a first participant a bid or offerat a

N =

(%]

select price and volume for the item;
a second workstation that receives from a second participant a hit or lift of

the bid or offer; and
a central server that is coupled to the workstations for communication to the
server of the bid or offer and hit or lift, and that transitions between a plurality of
states which define the ability of participants to participate in trading, wherein the
Tels s the rup lacoment shes!
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select price and volune for the item 5 a second

48

4 .
workstation that receives froma second participant a hit or lift of 6
the bid or offer: and 7 o a central server that is coupled to
t he wor kst at i onﬂm ) uﬂmﬁﬂmon t o t hdybstitute shegtr érSaptenther Q0 or
offer and hit oftF il HEflt ransi ti ons between a plurality of 9
states which define the dbi Fi ty of participants to participate in trading,
wherein the 48
1 plurality of states includes a first state enabling the bid or
offer to be received, and a 2  second state entered in response to
the hity or |ifiiralQioRState8 GRINRE aViritiitale anabli@thetbidier offéd to be recejved,iand aof the
bid or offer, said second state enabling the second participant to refuse
4 2 the sedcmdotatpentefedsmrasponse to Hredut er lfobaingreceived wahipg givas téie t he
itemthat was hi ro.. |fted . .
3 pethlo o? the b1d5 or offer, sa&cl second state enabling the second participant to refuse
4 the sale or purchase of at least a portion of the volume of the item that was hit or
5 lifted.
. 1 80. _ The system of claim 79, wherein one of the first and second
2 participants is a broker, and the other of the first and second participants is a
3 customer. |
1 81, _ The system of claim 79,further comprising:
2 a communication server coupled to the central server and to a remote
-3 communications link; and
4 a remote server located remotely from the communication server and coupled
5 to the communication server via the remote communications link; wherein:
6 said first workstation is one of a plurality of first workstations located locally
7 to the central server and coupled to the central server via a local network, each of
8 said first workstations operated by a broker participant; and
9 said second workstation is remotely located from said central server and
10 coupled to said central server via a remote communications link, and operated by a
11 customter participant.
1 82. A system for transacting the purchase and sale of a select item
2 between participants, the system comprising: |
3 a plurality of workstations which present to broker and customer participants
4 information reflecting pending market conditions for the item, and for receiving a hit
5 or lift of one or more bids or offers to sell or purchase the item at a desired price and
6 in a desired volume; and

This is the replacement sheet

Date: 0 7 SEP 246

>



The system of claim79, wherein one of the
participants is a broker, and the ot her of the

a 3 cust oner.
g I]H EI m 79, f ur tBugdrstitotpsheemng7 Se;ﬁember 2001

1.
first and secnnd 9

first and secon '
mmm
a comuni cation
communi cations |link; and
fromthe communi cati on server and coupled49 5
server via the renote comuni cations |ink; wherein: 6
first workstation is one of a plurality of first workstations | ocated
locally 1 7 taoservee, mnpterdab ssidmmkstaﬂi@scﬁhumemivdsahé bee eefbredidssgr ver
via a | ocal netyork, ﬁ d first workstations operated by
a broker? parti ﬁvazmdt gﬁ@ or h@ and that deterrmnes whsthsr a Bit Opbftedbidr #ffeon i s
coupled to said

remot el y; | ocat,ggenﬁ M@égn&e&%ﬁlﬁl §r1§{?g ﬁ?{ ' and operated by a 11

central server Y& & fenote co
custonmer4 partici paita bid ot offer recently changedSihe central server resp%n%Nﬁ%r%H&ﬁIé%rthe
transacting the purchase and sale of a select item 2 et ween
partici pant s, pefisipagtstogrfise tpsallsirbyy at least a portion of the volume of the item

o the central server and to a renote 3
4 a renote server |ocated renotely
to the comruni cati on
sai d

6 associated with the changed bid or offer; and _

7 if a bid or offer did not recently change, the central server executes a trade of

8 the volume of the item associated with the unchanged bid or offer.

1 83. The system of claim 82, wherein said system enables the

2 participant to refuse to sell or buy only if the hit or lift was to sell or buy “all” of the
item.

1 84.- : A system for trading an item between an aggressor parnc;pant

2 and one or more passive participants, comprising: ' '

a workstation which presents bids or offers for the item entered into the

W)

4 system by the passive participants at select prices and volumes, and which receives a
5 trade command entered by the aggressor participant to hit or lift one or more of the
6 bids or offers at a desired price and in a desired volume; and
7 a programmed computer, coupled to the workstation, that (1) receives the
8 bids or offers and trade command, (2) executes a trade of the item at a defined pnce
9 set by the trade command, (3) enables the aggressor participant and a designated one
10 of the passive participants a period to control subsequent trading by executing
11 additional trade transactions between one another of additional desired volumes of
12 the item at the defined price to the exclusion of other participants desiring to
13 participate in the trading, and (4) upon conclusion of the period automatically
14 executes additional trades of additional volumes of the item at the defined price in
15 response to trade commands entered by the other participants without enabling any
16 of the other participants a period to control the trading. |

This is the replacement sheat
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3 - a plurality of workstations which present to broker and
custoner participants 4 Lnformation refl ecting pendi ng mar ket
conditions fo and for receiving a hit 5 or lift of one or

_Imr)]rsg 3;2?&1 31; fm“ﬁmmmrwurchase t BRipstififeadhedt dep iSbpeepbf 20810 6

49 L sérvér, coupled to said workstations, that
recei ves the one or nore bids or 2 offers and the hit or lift,
and that determ nes whether a hit or lifted bid or offer 3
recently changed prlor to being hit or lifted, wherein:
enabl es

i f a bi d1 or offer cent |y C?ﬁ‘l 3%5?%8P§18 gjf e ég&@/ﬁeé{{aaﬁggfq%& ¥f| on of

t he 1 ci pant

t he vol tgrre of t,;nr}% ot timer. 6 associ ated with the changed b| d or
of fer; and If a bid or offer did not recently change,
the central server executes a trade of .
1 86.  The system of claim 84, wherein the trade commands of the
2 other participants may be entered during the period of exclusive trading but are not
3 exe_cuted, if at all, until after the conclusion of the exclusive period.
1 87. The system of claim 84, wherein bids and offers entered by
2 the passive participants are prioritized in a queue by time of entry, and wherein the
3 designated passive participant is the passive participant whose bid or offer was the
4 first entered.
1 88.:0 A system for trading an item between an aggressor participant
2 and one or more passive partlcxpants comprising:
3  a first workstation that receives bids or offers from the passive participants
4 for the item at select prices and volumes; _
5 a second workstation that receives a trade command from the aggressor
6 participant to hit or lift one or more of the bids or offers in order to sell or buy a
7 desired volume of the item at a desired price; and
8 a programmed computer, coupled to the workstations, that (1) provides a
9  system bid/offer state enabling the passive participants to participate by entering bids
10 or offers with respect to the item and that, in response to a hit or lift of one or more
11 of the entered bids or offers, and (2) transitions to a system trading state which (a)
12 executes a trade transaction in accordance with the hit or lift at a defined price set by
13 the hit or lift, (b) provides a period of exclusivity enabling the aggressor participant
14 and a designated passive participant to control subsequent trading by executing
15 transactions between the aggressor and designated passive participant of additional
16 volume of the item at the defined price to the exclusion of other participants desiring
17 to participate in the trading, and (c) upon termination of the period of exclusivity,
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8 - the volune of the item associated with the unchanged bid or offer.
1 e systemof claim82, wherein said system

enabl es the 2 antisinmant to refuse to sell or buy only if the hit
or-lift was to SH!MHMW“‘MQFM t he SuBstitute shee¢m7 Septermber 2001
oy rosr

84. A I ng an item between an aggressor

partici pant 2 and one or nore passive participants, conprising:
3 a workstation which presefits bids or offers for the item
entered into the 4 system by the passive participants at sel ect
prices and vol unes, and which receives a 5 trade conmand entered

by the aggres ' &)&gﬁ_ Ik | of ; Gice
bi ds or 81of fer zegé%xﬂgsrr%ggﬂlrr e %'{rs?%@"%h‘ﬁ&.vﬁdgéh% ggﬁ g%msiglﬁrgsngﬂ;thgggﬁned p7

a programed cdthout providiniheedher patticipamsalperiad obexclushaty t¢ tyntral¢ridings t he

8 bids or offers and trade conmmand, (2) executes a trade of the item
at a defined price 9 set by the trade conmmand, (3) enables the

aggressqQr partici t. d i ) i

S e e L cLrRg, 20 R ARG R g, B pBE R

addi tiopal trager Eé@{ﬁ%&&ﬁ&g%mkwma«aema@@ﬁmrmﬁg agdidriba fexdawityed
e |

vol unes of 12 temat the defined price to the exclusion of other
partici pants dadtheimey traletfinsactions paonlycixpeuted, iffat alcafter #ti aogelusianiofsgid upon

concl usi on of the, period automatically 14 executes additional trades
of . addi #i onal P¥#dines of the itemat the defined price in 15 response
to trade conmands entered by the other participants w thout enabling any

1 90. .  The system of claim 88, wherein said programmed computer

2 determines whether a bid or offer hit or lifted by the trade command is aged and, if

3 the bid or offer is not aged, transitions to a second look state in which the aggressor

4 participant is enabled to refuse the sale or purchase of at least a portion of the

5 volume of the item associated with the unaged bid or offer.

1 | . 91.:*.  Amethod 'impler'hent'e'd by a pi"dgrémmed"cé'ﬁibu“te‘r s'}'rstém' |
2 for creating an auction market for items, the system including a plurality of remotely
3 located terminals in communication with one another, the terminals operated by
| 4 different trading participants including different brokers and/or customers, the
5 method comprising:
6 presenting to a first participant, in substantially real-time, market condition
7 information for an item as established by transaction coﬁmmds entered by one or
8 mbré other participénts engaged in the auctibn; |
9 ~ enabling the first participant to enter a transaction command committing the
10 participant to buy or sell theitemin a transactioh having a total expected value;
11 determining whether market condition information for the item changed
12 within a predetermined period of time prior to entry of the transaction command
13 such that said entered transaction command would commit the first participant to a
14 transaction having other than the total expected value and, if so, enabling the first
15 participant to enter a transaction command to refuse at least a portion of such
16 transaction.
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16 of the other partici pants a period to control the trading.

50- 1 The system of claim 84, V\/nerei n the

predefi ned event—+s—the timng out of a tiner.

86. m I ai m 84, wSebstitutehshaetade S@omb652601t he

2 ot herl ﬂ,ﬂnm lr ﬁ be entered during the period of exclusive
radi ng but are neot L executed, if at all, until after the

concl usi on of the exclusive period. 21 87.
The system of claim 84, wherein bids and offers entered by

92. A method implemented by a programmed computer for

—

conducting an auction for an item among trading participants using terminals
remotely coupled over a computer network, said participants including different
brokers and/or customers, said method comprising:

distributing to the remote terminals for presentation to the participants, in
substantially real-time, information reflecting the pending market condition for the
item as established by the participants, said information including at least a current

price of the item;
receiving a first transaction command with respect to the item entered at one

\ow\]mm.hut\,

et
(o)

of the terminals by one of the participants responding to the presented market

conditions; and
determining whether a market condition for the item recently changed prior

e
[ 3 -

to entry of the first transaction command, and responsively enabling the participant

— =
S W

to enter a second transaction command to refuse the transaction.

93. " A method implemented by a programmed computer system
for creating an auction market, the system including a plurality of remote terminals in
communication with one another by which different customer and/or broker
participants may enter transaction commands to trade with one another, the method
comprising:

presenting to a first partxcxpant via the participant’s remote terminal market

condition information for an item as established by transactlon commands en:ered by

one or more participants engaged in the auction;

-2 - NS B NV T O O S e

enabling the first participant to enter into the system, via the first

participant’s remote terminal, a transaction command with respect to the item; and

[y
<<

determining whether the market condition information for the item had aged

—
P

prior to entry of the transaction command and, if not, enabling the first participant to

Y
[ 8]

enter another transaction command to refuse, modify or proceed with at least a

—
A~ W

portion of the transaction.
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2 * t he passive partici pants are prioritized in a queue by tine of

ent‘ry and \Aberer n_the desi gnat ed passi ve participant is the
passrve parti bid or offer was the first entered.
! mmwﬁmm"m A System { Subbtiaershest -i% Saptmnbeea0al
aggressor par and one or nore passive participants,

a first workstation that receives bids or

conpri si ng:

of fers fromthe passive participants 4 53 for the itemat select
prices and vol unes; 5 a second workstation that receives a
trade conmand fromthe aggressor 6 participant to hit or lift one

or nore (of the bidggor OfferSAmecrea%prehﬁneslbga%oc%m@dco&xputersystétewred
volune of the itemat a desired price; a_ progranmmed
conput er2, coufirentedting iah auotinrk tteastystemsncluding a pliraljyy ofiedwmse termingls in

system hid/offer state enaplin S rti ants to partrcr pate by
entering bi dsCQ@municaiifn yit QF%g‘Wt{‘]ﬂ V{’)‘gb E’E}? dﬁ%rqnﬁgrq% dicFustomer
responsgq to a Dtn%, tered b| ds or
of fers, 4 and (E%ﬁurp géfg on%fr{r%seacgén ?aﬁﬁ?';ldjsﬂtrhﬁ met ate i ch (a) 12
execut es a trade t @ﬁ@ﬂﬁglt@a amcqﬁﬁpﬁdarv:;ﬁmmpdm’tshanmtzerﬁﬁndrlzﬁt at a

E P
defined price set the hit or lift, (b) provides a period of

exclusi§ity @t@bﬂahrh@b’trhd-tagfg maskas copdition @fqrmatwrlﬁx an item ﬁrﬁéfahhﬁthéé b)gnat ed

passi ve,partici pant to cont roI sequent trad cutin
transactions ”5%’%&@@5’ geg Y T KATCHRAY &ggiéé 6’5 8?‘31 'ci pant of
addi tiogal 16 ena¥ fﬂ{ Bﬁrftlct Bt folefBr to tEsystain QﬁQh@%drﬁﬁgﬁxﬂ str@ﬁote

excl usion of other participants desiring 17 fo participate I'n
tradi ngg and temyingips trahsctiomedmmandodith hespene to the itefn, eaid Itnaﬂsa\tttdnycommand
10 committing the participant to consummate a transaction for the item at a transaction
11 value; and
12 in response to receipt of the transaction command, allowing the participant to
13 medify, rescind or proceed with the transaction as a function of the age of the
14 market condition existing at the time of receipt of the transaction command.
1 95. ., A method implemented by a programmed computer system to
2 conduct an auction for trading an item between participants coupled to the system
3 over a computer network, said participants including different customers and/or
4 brokers desirous of trading with one another, comprising:
5 presenting to a participant market condition information for an item, said
6 market condition information established by tranSaction commands entered into the
7 system by other partictpants engaged in the auction; |
8 receiving from the participant a first transaction command with respect to the
9 item, said command committing the first participant to trade the item in a transaction
10 having a value determined by the market condition information;
11 upon receipt of the first transaction command, determining the age of the
12 market condition information; and
13 responsive to the determined age, either (1) automatically executing a trade
14 of the item in accordance with the item’s market condition information extant when

Thig is thg replacerent shes’
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51. 1 executes new trade transactions involving the other
participants at the defined price 2 W t hout pr ovi di ng t he ot her
participants a period-ef—exctusivity to control tradi

89- The e i m 88, V\h‘-é\#féstﬁutméhéﬁhe? $@nnembesaza@g1 may
2 - enter t m “{“ the new trade transactions during the
period of excl u s ¥ and the new trade transactions are only

executed, if at all, after t he concl usi oA%of said 4 peri od. 1
90. The syst em of claim 88, wherein said programed conputer
2 determ nes whether a bid or offer hit or lifted by the trade
commandli s agshd fiasdransdction command was received, or (2) providing the first participant an
2 opportunity not to commit to trade the item.
1 9. A networked computer system for transacting the purchase
2 and/or sale of a select item between trading participants, said participants including
3 different brokers and/or customers, the system comprising:
4 a plurality of remotely located terminals coupled to the network for
5 presenting to said partici;ﬁants information reflecting market conditions for the item
6 as established by transaction commands entered by said participants, the market
7 condition information reflecting the value of an item in terms of a bid or offered price
8 and an associated volume; and
9 a computer, coupled to the network, programmed to: (a) receive a
10 participant-entered transaction command to buy or sell the item, and (b) detect that
11 the market condition information for the item recently changed prior to receipt of the
12 transaction command, and responsively enable the participant to enter another
13 transaction command to refuse to buy or sell at least that portion of the volume of
14 the item associated with the recently changed bid or offer.
1 97. A method implefnented by a programmed computer for
2 trading an item between participant customers and/or brokers using remotely located
3 terminals in substantial real-time communication with one another over a computer
4 network, the method comprising: ' ' '
5 receiving from a plurality of passive participants bids or offers for the item,
6 the bids or offers entered via the passive participating customers’ terminals;
7 receiving from an aggressor participant a hit or lift to trade, at a defined
8 price, a desired volume of the item represented by the bids or offers, the hit or lift
9 entered via the aggressor participant’s terminal;
10 allowing the aggressor participant and at least one of the passive participants
11 a period of exclusivity to control trading by enabling them to transact with one

This is the replacement sheet
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3. the bid or offer is not aged, transitions to a second | ook state in
V\/m ch the aggressor 4 participant is enabled to refuse the sale or

purchase of at——l—east—*a—pﬁrtlon of the 5 vol une of the item
' 1 or of fer.__Substitute sheet - 7-SepterSiier-2001

associated wt

A et hod i npl eﬂ“ﬁ'ﬁu “ anmed conputer system 2 for creating
an auction mar ort | tnerrs the systemincluding a plurality of renotely
3 | ocated termnals in communicati od5with one another, the termnals
operated by 4 different trading participants including different

brokers and/or custoners, the 5 met hod conprising: 6

presenting t Oax?otﬁérraaaxz@ﬁéltx)omm the itBmit it defihédprice toeke exclusivn ofandeher
condition 7 information for an item as established by transaction

comrand? ent eparticipyntalesiriog to Barticipate inryrding:avdr participants engaged in the

? E;;;gg% on comn@%ﬁ%?ggqa?gggﬁtf’ge&%e Vet ﬁgart | C‘b‘:’;ﬁ‘{%ﬁé%ﬁg&ﬁ sell the
iteminga tr Wﬁéﬁtg %yb@ fd@ﬁ@éd (RER thB O MRMWISS the blher Fartzclpant to "

determ n| ng con itron information for the item changed

Wi thin s predgingioliradiflg beekeiading othersefrqm tradingo entry of the transaction
command 13 such that said entered transacti on command woul d comm t

t he flrzt p?rtimpantfto a 14 transaction having other than the total
expected val ue a I.f so, epablin fieipant to enter
a trans]actlon conﬁgagnd to refﬁ% tié?‘gﬂ'ﬁé)égflén%ﬁgr%ﬁwa %da%xﬁﬂf?%-qg

transacf i on. conduct an auction for trading an item between participant customers and/or brokers

3 using remotely located terminals in substantial real-time communication with one
4 another over a computer network, the method comprising:
5 receiving from one or more passive participants at least one bid or oﬁ'ef for
6 the item; '
7 receiving from an aggressor participant a command to commit to trade, at a
8 defined price, a desired volume of the item represented by the bids or offer;
9 allowing the aggressor participating customer and at least one of the passive |
10 participant a period of exclusivity to control trading by enabling them to transact
11 with one another additional volume of the item at the defined price to the exclusion
12 of another participant desiring to participate in trading; and
13 upon occurrence of a predefined event, allowing the other participant to
14 participate in trading at the defined price without allowing the other participant to
15 control trading by excluding others from trading.
1 99. . A method implemented by a programmed computer to
2 conduct an auction for trading an item between participating customers using
3 remotely located terminals that are in substantial real-time communication with one
4 another over a computer network, the method comprising: |
5 receiving from at least a first participant a first transaction command entered
6 via the first participant terminal, said transaction command committing the first
7 participant to buy or sell the item at a defined price established by the first
8 transaction command;
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52- 1 A nmet hod i npl emented by a progranmed
conputer for nnnductlnq an auction for an item anong trading
renotely coupled over a conputer

participants usi n
network, said part M ”ﬁgﬂng di f f Subsititute sheet - 7 Sepreskieers2@d/ or

cuétorrers sai d rre dlstrlbutlngtothe
renote termnals for presentation to the articipants, in 6

substantially real-tinme, information ref P cting the pendi ng market _
condition for the 7 item as established by the participants, said

information including at |east a current 8 price of the item
9 1 r eeetivingdrom sisecondpadicipating oustesoenpanticipant h seeesigect to the

o ke B ek ok 58 AR P W
determ gi ng Wagkh&fonofRtdiR oM thNsd8hd pdHficibaR ™ SEF&RMnE RaRaed prior

4 defined price established by the second transaction command,;
5 allowing the first and second participant a period of exclusivity to control
6 trading by enabling them to negotiate with each other for trading the item to the
7 exclusion of a third participant desiring to participate in the trading; and
8 upon occurrence of a predefined event, allowing the third participant to
9 participate in negotiations for trading the item without allowing the third participant
10 to control trading by excluding others from trading. '
1 100. . In combination in a data processing system for implementing a
2 structured trading environment for transacting the purchase and sale of select items
3 having a predetermined set of characteristics wherein said data processing system is
4 operated by a plurality of trading participants through a specific communication
-5 platform to permit exchanging positions regarding offers and bids and for receiving
6 select participant trade commands relating to said items, comprising:
7 a plurality of workstations, each comprising a display means for presenting to
8 a participant information about pending market conditions as they relate to said items
9 being traded and the select positions taken by other participants in regard to said
10 items; and
11 ~ acentral sérver in communication with said workstations, linked to said
12 workstations and programmed to support a predetermined trading control logic
13 wherein said trading control logic comprises a protocol of trade sequences initiated
14 from a bid/offer state by a participant hit or lift trade command wherein said protocol
15 is directed to implement trade commands from said participants in a predefined way
16 corresponding to the development of a plurality of trade specific states defining the
17 ability of various participants to participate in said trading activity, wherein:
18 at least one of said states enables first and second participants to trade a
19 desired volume of an item with one another at a defined price to the exclusion of
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13> to entry of the first transacti on conmand, and responsively
enabling the partici pant 14 to enter a second transacti on conmand

to refuse the transaction. 1 93. A net hod
i mpl emented by a p y‘ﬁ; syst Qubstifute sheetf-07 Sebeathbbe 2001
It ' 3
s Uy«

auction market, th a plurality of renote termnals I'n
communi cation w t h'"PYe ich different customer and/or broker
4 participants may enter transacti off commands to trade with one

anot her, the nethod 5 conpri si ng: 6 presenting to a
first participant via the participant's renote term nal market 7

condi ti on inf oramel fikiBhntMsitih S0 BariGphe M iRRRGiINRYnkl ARRGITORe sLAMRNdS
enteredoft:y %H&% Bﬁgnlg Ig:r %r% pgar%%li gi pant s englgggdl In the augtion; 9
enabl i n@ t he fpredefinabevehtargianport theentarence bbsaichevesy, snabigs the athehe fir st
participant's renpte terminal, @ {ransaction cgrr,mand wth respect to. the
item ard 11 participant to teadedyiH sichirstprasiipipant ap additipnad vouBAtithoitem A Bidrat i on
for the jtem . ' e tion nd
and, 1t ot SHEBIiAGHRinealep Ustitic biteRttdn o) ghitCirk AR AL T
transactsi on cgefaGrice refuse, nodify or proceed with at least a 14

portion of the transaction.

10

1 101. . . Incombination in a data processing system for implementing a
2 structured trading environment for transacting the purchase and sale of select items
3 having a predetermined set of characteristics wherein said data processing system is
4 operated by a plurality of trading participants through a specific communication
5 platform to permit exchanging positions regarding offers and bids and for receiving
6 * select participant tra&e commands relating to said items, comprising;
7 a plurality of workstations, each comprising a display means for presenting to
8 a participant information about pending market conditions as they relate to said items
9 being traded and the select positions taken by other participants in regard to said
10 items; and
11 a central server in communication with said workstations, linked to said
12 - workstations and programmed to support a predetermined trading control logic
13 wherein said trading control logic comprises a protocol of trade sequences initiated
14 from a bid/offer state by a participant hit or lift trade command wherein said protocol
15 is directed to implement trade commands from said participants in a predefined way
16 corfesponding to the devélopmént of a plurality of trade specific states defining the
17 ability of various participants to participate in said trading activity, wherein:
18 at least one of said states is a workup state in which (a) first and second
19 participants are enabled, until the occurrence of a predefined event, to trade a desired
20 volume of an item with one another at a defined price to the exclusion of a third
21 participant who enters a trade command to trade an additional volume at said price
22 and, (b) upon the occurrence of said event, the entered trade command of the third
23 participant is automatically executed without enabling the third participant to exclude
24 others from participating in trading more volume at said price.
This is the replacement sheet
0 7 SEP 200

Date:



94, A nmet hod i npl enmented by a programmed conputer system 2
for creating an_auction, the systemincluding a plurality of renote
termnals in comuini cation with one another with which different

3
br oker and/ or cuﬁm n ani n py  P2rti ci fabsstute\shent er/ Septesabern 2001
cormands, the et MMH| mﬂ{n’ 5 presenting to a
partici pant via the ‘Ppattiei pants i

S renote termnal, in 6

substantially real-tinme, nmarket conditi oR8information for an item as

est abl i shed by 7 transacti on commands entered by ot her

partici pants engaged in the auction; 8 enabling the
participant to entg2.into then systieationn a difagrocesting systam fos impleperting 2 9
termnal, a transaction command with respect to the item So}isglpt’ r.ansacti on

command2 10 structuredirading engranmenhior tiagsaskng the PuEERQ el Si€86t i on
f the,it t. t t.i 1 .ue: . . i
osponsd t o v A PRRetERInRY soh L crprasier Rt ROE S s S propsssing s D ane. 1o

13 4 modi §peratb£6FE PRirflity BF @8RS patitParitl ehrbi ifierofgmaidatinrct i on of
t he age of thepénh byep rrra}r’ket c%gitign exi st%%aé? the tine of receipt

of the §ransagdatfarm toqenmit @xchanging positions regarding offers and bids and for receiving

6 select participant trade commands relating to said items, comprising:
7 " aplurality of workstations, each comprising a display means for presenting to
8 a participant information about pending rnarkét conditions as they relate to said items
9 being traded and the select positions taken by other participants in regard to said
10 items; and
11 a central server in communication with said workstations, linked to said
12 workstations and programmed to support a predetermined trading control logic
13 wherein said trading control logic comprises a protocol of trade sequences initiated
14 from a bid/offer state by a participant hit or lift trade command wherein said protocol
15 is directed to implement trade commands from said participants in a predefined way
16 corresponding to the dévelopment of a plurality of trade specific states defining the
17 ability of various participants to participate in said trading activity, wherein:
j 18 at least one of said states enables a participant, in response to entry by said
19 participant of a hit or lift trade command within a predetermined period of time
20 following entry by another participant of a bid or offer command with respect to an
21 item, to refuse or proceed with trading the item.
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1- 95. A nmet hod i npl emented by a progranmed conputer

systemto 2 conduct an auction for trading an item between
participants coupled to the system 3 Sulystituse sheput §r Septanibdr, 26@1 d
participants including different custoners and/or 4 BT OKETS desTT ous
of trading wth one another, conprising: 5 presenting to a
participant market condition information féf an item said 6 mar ket
condition information established by transacti on conmands entered into the
7 system by other participants engaged in the auction; 8

receiving fromthe partici pant ABSTRACT QBETHE INVENIgomMand with respect to
the 9 item said command committing the first participant to trade

the itemin a transacti ot da processmgsistenyfos implementing teansactiod managdmentrar ket
condition infor L.on; | - on receipt,of the first

transaction co ﬁﬁ‘%@d’&?@W‘F%P%&ftsﬂﬁ"‘%{’ﬁsd g?m?ﬂ*f afﬁge‘i mcomﬁ'_éﬂs@fne@énahfi on
i nformation; adgta pkScessing system Provide& S IRMRFsMRNIred f}rﬁ&n?éhﬁ&éﬁl 'ﬁﬁ@leﬁx ed €1 t her
(1) automatically executing a trade 14 . of the 1temiIn accordance with

the item s far wbuglomsiquenne ofrifadingeparasiigness t Bhet systmremploys a distributed
54

computer processing network linking together a plurality of commonly programrned
controlled workstations. The protocol and its programmed controlling logic
enhances trading efﬁciency? rewards market makers and fairly distributes market

opportunity to system users.

This 't the rapiecament shes®

st g 7 S‘EP 208



1- the first transacti on command was received, or (2) providing the
first participant an 2 opportunity not to commt to trade the
item 1 96. A net wor ked conputer system for

transacting the purchase 2 0, i a en
tradi ng participants, said participa Sups k eghé%t “W}né b 966

brokers and/or custoners, the systen1conpr|5|ng

plurality of renotely located termnals coupled to the net work for 5
presenting to said participants information reflecting market conditions
for the item 6 as established by transacti on conmands entered by
said participants, the market 7 condition information reflecting
the value of an itemin terns of a bid or offered price -8 and an
[ ) 9 a conmputer, coupled to the
(a) recei'vg a 10 partici pant-entered

the item and (b) detect that 11

receipt of t sacti on , - {vely enabl e the
partici pant to enter 13 Eb a actlon C to refuse to buy
or sell at | of the he item
associated With the chang hid offer. 97.

A et hod inpleneq%e by & progr d cofput er 4§

SERVER / 20

com | 39
40 . 50
DISTRIBUTION
wis | wis wis
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2 . trading an item between partici pant custoners and/or brokers using

renotely | ocated 3 term nal s I n substantial real-tinme conmunication
wi th one anot her over a conputer networ k, the nethod conprising:
5 receiving froma pluz{ Q assi v t ds or
offers for the item 6 t he blé %%M 'téoehlve
participating custoners' term nals; receiving from an
aggressor participant a hit or i ft to trade, at a defined 8 . price,
a desired volune of the itemrepresented by the bids or offers, the hit or
lift 9 entered via the aggressor participant's termnal; 10

all owi ng the aggressor participant and at | east one of the passive
participants 11 a period of exclusivity to control trading by
enabling themto transact with one

55 1 anot her additi offg vqpune of the itemat the defined price

to the excl usion of anot her
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2 participant desiring to participate in trading; and 3
upon occurrence of a predefined event, allowi ng the other participant to
4 participate in trading at the defined price without allow ng the

othér participant to 5 control 3/‘1@809&&&@&5&&»@ 7% tQﬁ;'b%rfzrdéﬁ‘
t radi ng. 1 « 98. “A et I npl ement e

programmed conputer to 2 conduct an auctlon for tradi ng an |tem
bet ween partici pant custoners and/or brokers 3 usi ng renotely
| ocated terminals in substantial real-tinme conmunication vvith one 4 -

th t
?gge'i Sirng\{ﬂo; gggpgreLMsKE)? Fuwgmﬂgst one bid or offer

for 6 the item receiving froman aggressor
participant a command to comﬂt Aspvisicostect ddlumins 8 defined price, a
desired vol ume of the %tem repr easmiods whycddifodi-ds Lor qffes; 9

all owi.ng the aggr essorg paﬁt | ci pati ngAsufidnemer and gt | st Sone of the

passive 10 parti cspa _of exclusivitgto onﬁ ol trading by
enabling themto tran one er g d| tgon vol ume of the
item at the defined p | S_E_E_L a ot r participant
desiring to p il 1 SR OBpedBasience of
a predefineq " paffki-gllpant ¥ participate
i'n trading a A YRA IS IS iy Band t o
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1 99. A nmet hod i npl emented by a progranmed
corfiputer to 2 conduct an auction for trading an item between
participating custonmers using 3 renotely Iocated termnals that are
i n° substantial real-time comunication with one gﬂoth r o a
coriput er network, the method conpri sHi§ Sybstitute sheet - 7 m@}om at
|-east a first participant a first transacti on conmand entered 6 Vi a
the first participant termnal, said transaction command comritting the

first 7 participant to buy or se€ e itemat a defined price
establ i shed by the [ conmand.

56 1 secennd b staie I Vi pm a segond participating custoner
partici pant asseconX_ - ' ron command entered via the second

3 transacti on conmand
or buy the itemat a

participant's tefm ha
commtting the s¢

520 ‘
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530
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4 defined price established by the second transacti on comrand; 5
allowing the first and second participant a period of exclusivity to
control 6 trading by enabling themto negotiate with each ot her
for . trading the itemto the 7 exclusion of a third participant
desiring to participate in the tradi me10aHbstitutgsheet - 7 Septembay,
occurrence of a predefined event, allowng the third participant to 9
participate in negotiations for trading the itemw thout allowng the third
parti ci pant 10 to control trading by excluding others fromtrading.
1 100.600 I n conmb~pation in a data processing system
for inplementing a 2 stST@&RTur ed J§Tadimg—enmviTomenty f or transacti ng
t he purchase and sal e of seleei_l determ ned set
of characteristics wherein said

data processing systemis

operated by a plurality-g adi My pa pant 820t hr ough a specific
conmuni cati on 5 plsELf sTIBIDOOPEERI t EXchangi ng posit}) ons regarding
offers and bids and fot [\ 8 nt trade

commands relating to said itens,
of ‘workstations, each conprising

conpri si ng: 7
di spl ay neagﬁ)for presenting to 8

a participant infornat kgt “conditions as they relate to
saiditems 9 bi ng EHRISE UHIP)t he 4&l ect positions ft aken by ot her
participants in regard (o TTens; and 11 a
central server in communication pith said woy ®40ations, linked to said 12
wor-kst ati ons and progr] eterm ned tradi ng control
|l ogic 13 wher ei } sai &NT: 88 #nt r ol | ogi ¢ conpriseg a protocol of
trade sequences initiated—tz" fronmra Did/offer state By a partici pant
hit or lift trade conmand whereiy said pro&gfol
N? PRC(ID) »
PRC(OLD)
?
QUE: Q_END
. 660
650 = QUE:Q_T?P
\L, ‘/,670
- LOCK_MAR: INT '
t
CMO() = NO
HIT/LIFT J{
700 NEXT: 1
SEL_ST: NEXT 710
720/
" F1G.6
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15. Is directed to inplenent trade conmands from said participants in
a predefined way 16 corresponding to the devel opnent of a plurality
of trade specific states defining the 17 ability of various

participants to participate in saidt g{ activit erein: 18

at 'l east one of said states enables féﬁ ggﬁ%“ ¥ t 299% 1 ade
a:1 9 desired volune of an itemw th one another at a defined price
to the excl usion of :

57 1 anot her participant desiring to participate in the trading
until the occurrence. gL edefi ned event and, upon the
occurrence of said event, “g¢fiabl esTARTE Ot Ner 3 participant to
trade with said first partickgant an gdeffti onal volune of the itemat said
4 price w thout being ableTj0 exclude others fromalso participating
in trading at the 5 defiined price.

810
ENT: CMD(D) f

820

J 830

LOCK: INTERVAL (J)

: 840 .
" RESET: MAK_CUR f/f

. 850

860 INTERCEPT
<
\\; INT_VAL
SET: AGG(l)
‘{,870
SET: AGG_NEW
GO TO: SEL_ST
: :iaaﬂ 880
890
FIG.7
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1. 101. In conbination in a data processing system
for inplenmenting a 2 structured trading environnent for
trqpsactlng t he purchase and sale of select itens havi ng a

predeterm ned set of characteristics ?f@%g&&m&em is
4 - operated by a plurality of tr ific
conmuni cati on 5 platformto permt exchangi ng positions regarding
offers and bids and for receiving 6 sel ect participant trade
commands relating to ? idite ising: . 7 : ' a
plurality of workstat S, [ a display neans for presenting
to 8 a participant | out pending market conditions as
they relate to said itens Ing traded and the sel ect positions
taken by other participants in reggrd to said i& itens; and 11

a central server in co ' Ri¥ations, linked to said

12 wor kst ati ons an t a predeterm ned trading
control logic 13 control logic conprises a
protocol of trade sequences initiafed 14 g2from a bid/offer state by

a participant hit or |if—trate cotrrard—wiTeT #{ﬁ sai d protocol 15 IS
directed to inplenent tr participants in a predefined
way . 16 COrresponeH ent of a plurality of trade

specific states defining the 17
participate in said t®

one of said states is a

ability of various participants to
erein: 18 at | east
~ch (aNGQirst and second .19

pCMDasK(l) =

partici pants are enabl ed; ti| PASS SIZcur ce of a prgqdefined event, to
trade a desired 20 vol u Em wi t h one anotfher at a defined
price to the exclusion of a thir S partici pant] who enters a trade
command to trade an additional_vol al .sai d prdage 22 and, (b) upon
the occurrence of said ejentgett RurBRiRESE tr fde command of the third
_ 950
SET_ CURW: PASS_SID :
N
EXECUTE
|
' |
GOITXSEL}H‘
990‘1' By
CONTINUE FIG.8

1000
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23: participant is automatically executed w thout enabling the third
participant to exclude 24 others fromparticipating in trading nore
volune at said price.

58 1 Loz 8/ NSGONR A2 5hE8: | 9 SethibeP 2000 ST N0
system for inplenmenting a 2 stru or

transacting the purchase and sale of select itens 3 havi ng a
predeterm ned set of characteristics wherein said data processing systemis
4 operated by agphurali (hg participants through a specific
conmuni cat i on 5 forgyA@r pery t exchangi ng positions regarding
offers and bids and for receNy ng 6 sel ect participant trade
comuands relating to said itens, rising: 7 a plurality
of workstations, egglg.conprising a/SArsptay means 101 _presenting to 8

a participant informatk apout_pengrng. nar kgt conditiong as they relate to
said itens 9 bel ng t M %%he s¥| ect positi¢pns taken by other

participants in regard to-sard
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10, o itens; and 11 a central server in comrunication
w #h said workstations, linked to said 12 wor kst ati ons and
prégrammed to support a predeterm ned trading control |ogic

13 '
wherein said trading control logic co ! | At nces
ini"tiated 14 froma bid/offer ng%?ﬁ sl Shag! 79%8eite ; t
trade conmand wherein said protocol 15 is directed to inplenent

trade conmands fromsaid participants in a predefined way 16
corresponding to the devel opment of a plurality of trade specific states

defining the 17 12 it vari participants to participate in
said trading activity, whe n: SIART at | east one of said
states enabl es a participant,~No_res to entry by said 19

participant of _a hit or lift tradeJconmand within a predeterm ned period of
tine 20 followng entry by arother partigipal of a bid or offer
cannand w t|h respect to 4n 21 ENTERﬁdNERb to rFfLse or proceed with trading
the item

1220
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1230
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grammed controlled workstations. ‘The protocol and
its programmed controlling logic enhances trading
eft!i)ciency, rl:,wa:ds market makers and fairfy dis-
tributes market opportunity to system users,
PP ty gﬂgk MQO I [ —
h 2 2

Printed from Mimosa

AR

04/14/1999 14:42:24 page -1i-




