10 JULY 2006 WO 01/50378 PCT[USOO/34384 TITLE: AUTOMATED TRADINGBXCRADEGE
SYSTEM HAVING INTEGRATED QUOTE RISK MONITORING AND INTEGRATED QUOTE
MODIFICAMGN13ERYICES 5 A. Field of the Invention The present invention pelptesobgiisancial
trading systems. More specifically, it is directed to a method and device for market-maker risk
management through automatic quote risk monitoring and quote modification in an automated trading
system. 10 B. Description of the Related Art 1. Option Trading Option contracts are traded publicly on
many excl3dddB:throughSkQMABED TRARINECER(CH ANEHSME FENERAVANGoptions,” convey
certain rights to buy or SENHRGRAGED QERTE BIFIMOANITIQRINGAYINTLGRABEE: for a
specific period of time - QHOTENMOBEBIGATAONHRERYRIHMe option or at expiration for a
European-style option. All option contracts that trade on U.S. securities exchanges are issued,
guaranteed-and dfieleefghethventitihs Clearing Corporation (OCC). OCC is a registered clearing
corporation with Hge S HhecaateN fablesdodhmAdy taalan SRR CaRAENDQIARIATNGN (he

initial premium 20 paid for the contract, regardless of the performance of the underlying s This
allows an digesdtacaeetrorrrddavisatior rukletsnpketrickhmisaagsment,thioughetationiatie aplon, in
return for @&%%H]M%@%&dﬁ?@f&%&?ﬁcgﬂé{ﬁrin?eﬁf‘é{mﬁﬁatﬂéﬂ Hﬁﬁiﬂé@%@xﬁss'gned _the obligation to
buy or sell the underlying security if the contract is exercised. Therefore, writing options can lead to
largel PoteBial exBeseription of theeRpladed dtind information may be obtained from the book
"OPTIONS, Spegjal gﬁ%mﬂgTrading Strategies," The Options Institute, The Educational

Division of the Ch'ica_lgo Board Options Exchange, Second Edition, McGraw Hill (1995), the contents of
which are incorpdPatedserdracty aisféiasiedpublicyem mmer\erehaiggsdhtpnehon dhedvexichahbess 30

Many trading, systersebiiagVdaabisIknava G%,30-0B5R & Y MeiDRd & TadR%iNa1GaB8pRycry
system, marktt-makers are required td maké a two-sided market by providing
stock, commodity, or other security at a fixed price for a specific period of time - until

15  expiration for an American-style option or at expiration for a European-style option. All
option contracts that trade on U.S. securities exchanges are issued, guaranteed and cleared by
the Options Clearing Corporation (OCC). OCC is a registered clearing corporation with the
SEC.

The potential loss to the buyer of an option can be no greater than the initial premium

20  paid for the contract, regardless of the performance of the underlying stock. This allows an
investor to control the amount of risk assumed. On the contrary, the seller of the option, in
return for the premium received from the buyer, assumes the risk of being assigned the
obligation to buy or sell the underlying security if the contract is exercised. Therefore, writing
options can lead to large potential exposﬁre.

25 Further background information may be obtained from the book “OPTIONS, Special
Concepts and Trading Strategies,” The Options Institute, The Educational Division of the
Chicago Board Options Exchange, Second Edition, McGraw Hill (1995), the contents of
which are incorporated herein by reference.

2. Open Outery Trading and Automated Exchanges

30 Many trading systems utilize what is known as an open outcry method of trading. In
the open outcry system, market-makers are required to make a two-sided market by providing
a bid and offer quote in all option series. The market-makers typically communicate verbally

or visually with contra traders indicating their willingness to buy and sell various quantities of



a bid and offer quote in all option series. The market-makers typically communicatg ygtbabhogs
visually with contra traders indicating their willingness to buy and sell various quantities of 10 JULY
2006 WO WBO8?BBCTIUSOO/34384 securities. Because the market-maket§ WaY&FdAEhnal control
over the types and number of contracts traded, they can adjust their trading strategies as their
positions change. In this way, the market-makers can manage their exposure, or risk, associated with
their holdirsgsuritiesd] Becmpsbaeheomatiet imifeny hradgsetbaialouldridne o tiedgaviny wovwdeiest

exposure. 5 pl antagrtoc{ggtﬁg tradina%en%/j[ onme%t, a ?ntain am%%nt of cqcntrol iE lost \ngﬁe%ia
market-ma&%r‘ﬁagssisgue Gt Atk S RIFRDEE SHBISR 88 Her PRELARS S02RES + B “Aeorded
in the autothetethdedt nakeps teasbasee gér ahlehg cysisure, andrishicisocimpedutoithaticatholdih gy dgrs that

enter the system electronically., With the proliferation. of co ter trading systems and increased
communicgf?uﬁ%&%eﬁ S e rec'}l/tteoél[J ViR it %%%%@%‘i(%%?%ﬁ%@vgﬁ? %Xéad}gﬂf%\}fgas%em far
surpass the rate dhtradestthastedctradingnenpnmnkaty sysienin HneowpesfisarestUishitiatwhen apidity

of trades ma ceed the market-maker's ability to adapt his or. her position. Specifically, one
disadvantaragﬂg?)%éu acgnql%l o %umgq%?/s Se%%sailfsa%i%%tn grﬁu%ggro%foélu §H1egti§ﬁb§0‘£‘5°(§?§a§r éXB]rC\%H%in a
very short teverdedtirethe! tirtanatsbacd ptabpetisbakal nepdisp spsdby aadnaskeish afentbhaticlthe
trades may occur so rapidly that.the market- 15 maker is unablje to withdraw or modify his quotes in a
timely mar)l(xrﬁletil. %dze% %%gg I51%) V%I%eress&sjtgrg t?glg‘f NG glyz@n@o ﬁaié]&f‘?]r?]ﬂ)&’{%? %e{:lgg B real
time. Marksgstiatss isndrimdcbasetb divaraoftivatiornsialydss tteotstaatiwiset] tdsattiaychthexéakeddsogited
with ck and optian paortfolips. In addition, the tpols may provide recommendations for trades and
quotggj and ﬁﬁ%n%%%escygtﬁ mfiogsrsf‘ouﬁpgf ?htctll)lget?sgooe?s%gﬁfgsqﬁlgfe%?% FotleORFeVERTH SRIEKet-MSker
utilizes sucpeedoanpstehithpleheantedipuidmatedmasitiarednbdysisckeschiakavissbilitganedagtibies, the
software togls may be unable ta act ill time given the speed at which an automated frading exchange
system is chipl?laeﬁl%xg tle°>?écu |ﬁ%1%|lﬁ%€o{ i%%;%%&m{ﬁ%fgﬁﬁ%d%gﬁg%ﬁﬁ t@gﬂ%‘@}i
systems isahatitoamsac tiadssansae oecve dv ik proees ergadetie keceptabldl fis
market-maker responds, immediately 25 using,an.au ated software tool, the gx nge may have a
R A T s SRl S i S e el

message queue contaming a Ftishar orde
receiVs anthkepieesasdhie withdret:roakerkiyhideustacaiationelgqnasied he result is that a

market-maker whg,is willing to take o edetermined level of risk must limjt the number of quotes
or the depth (quaﬁtllnt?/r)eo ésgc O%\Gfo g {c})glesg {gl&?ec%ﬂaatnraa%% s\{ock an&S option portﬁ)flos mn close to rggl
time. Market data is provided to the software analysis tools and used to evaluate the risk

associated with stock and option portfolios. In addition, the tools may provide

recommendations for trades and quotes and automated submission of those trades and quotes.

20  However, even if a market-maker utilizes such a computer-implemented automated position

analysis tool to revise or cancel quotes, the software tools may be unable to act in time given

the speed at which an automated trading exchange system is capable of executing incoming

orders. In particular, one aspect of existing exchange systems is that transactions are received

and processed in the order received. Thus, even if a market-maker responds immediately

25 using an automated software tool, the exchange may have a message queue containing

additional orders that will be processed before the exchange system receives and processes the
market-maker’s quote cancellation request.

The result is that a market-maker who is willing to take on a predetermined level of

risk must limit the number of quotes or the depth (quantity) of each quote to ensure that rapid

30 trades do not result in an unacceptable aggregate risk, rather than issuing quotes having

greater depth and breadth (where the filling of a single quote might reach the market-maker’s



30 trades do not result in an unacceptable aggregate risk, rather than issuing quoteg paniypoEster
depth and breadth (where the filling of a single quote might reach the market-makor's 2 10 JULY 2006
WO 01/503%20Rf35800/34384 risk limit). Thus, a market-maker's limited copgrplQueE458Y
management may have the undesirable effect of hindering the liquidity of the market. It would
therefore be desirable to have a trading exchange system and method for automatically canceling,
regeneratifigk dinpHodifies qeorakaidealkestsalintitedi mgwooldivicm stigk SuamgaRM OB AHHER R VEN TION
A method . | h aving integrated quote risk monitoring
and quote]%nﬂofé |fica?t§ce)ér?f ggtr%{lic?e%l% %ﬁfﬁé&%qgfc%r gr?lggq g\ﬁ?h a first aspect of the invention, an
apparatus is impkrietiddthetetprst hsadesrableoim huer, shfraitiggrexciongea spstere ssok mettial for
communicayj i figured to.receive orders and 10 quotes, wherein specified
ones of tf@é%%f%%%%%%%%ﬂ%ﬁ%%ﬁ%gt ’g?%%%é?déﬁpﬁ%a ué)tga%g%c%t%eﬁ ?rﬂalcﬁ ﬁ%?%%rca(\)r%% (leorrslg'such as a
risk threshold. Note that not all receive SHMMARY QF(IHRINVENITAQNNg parameters as described
herein. Preferably, the quote group contains all the quotes belonging to an individual market-maker for

a given class of e%tmﬁb%ﬁnéc&ﬁpéb?%@ by esoquedsitiding exciuigerharieg- intdgatethqtibtove
dentified lginrenieiag niRlsRARGHAGAIRMBRLIDE RISIARAS S Hekormanlona anddugie.,
modification. The computer typically generates a trade by matching the received orders and quotes to
previouslyok dee ipEEndieib rataaRPyabie &s anﬁl@nﬂ@mds_}@mr%d@athmf(th@]mt.%i_\)m}’i@ﬁlm@mmmtes if
a trade isHOLOSHE AR, ERMARMRURIN N deiflMiBESEEIRGl ARG W&t?&éﬂﬁé Y0segrip has
been filled as a result of the generated trade, and if so, determines aTisk level and an 20 aggregate
risk el ma_twmmin mifwde_orm othpLaseivreareopeptaissthin sy greajateroltk levd| have the
market makessdisk hiaslolnand e dyesholdissarsdedveriamalealy s alieesione of

the remaining quotes in thé quote group. The computer may also automatical ate quotes,

that is, auteavatrebif/ase dradinedquaseaecioors tagriaddvesdec ireierablintieptucio gsoypotestaps BRIEF
DESCRIPZNG (ot beloRanle e T RRiEciaeaUtaRAR advoaiades drsBiRseRtigygntion

will be more readily appreciated upon reference to the following disclosure when considere
conjunctio®f \iessialy the quotes of two or more market-makers that have identified themselves as

15 belonging to a group for the purposes of risk monitoring and quote modification. The
computer typically generates a trade by matching the received orders and quotes to previously
received orders and quotes, and otherwise stores each of the received orders and quotes if a
trade is not generated. The computer then determines whether a quote within the quote group
has been filled as a result of the generated trade, and if so, determines a risk level and an

20  aggregate risk level associated with said trade. The computer then compares the aggregate
risk level with the market-maker’s risk threshold, and if the threshold is exceeded,
automatically modifies at least one of the remaining quotes in the quote group. The computer
may also automatically regenerate quotes, that is, automatically issue new quotes when trades

have occurred against previous quotes.

25
BRIEF DESCRIPTION OF THE DRAWINGS
The objects, features and advantages of the present invention will be more readily
appreciated upon reference to the following disclosure when considered in conjunction with the
accompanying drawings, in which:
30 Figure 1 depicts a preferred embodiment of the quote modification trading system;

Figures 2A, 2B, 2C, and 2D show the interconnection of various sofiware modules

associated with the quote risk monitoring and modification trading system;

3



accompanying drawings, in which: 30 Figure 1 depicts a preferred embodiment of tHi® guity¥ 2006
modification trading system; Figures 2A, 213, 2C, and 2D show the interconnection of various
software mo¥QI8E5&¥8ociated with the quote risk monitoring and modification Ra#H§8P4E8H; 3 10
JULY 2006 WO 01/50378 PCTIUSOO/34384 Figure 3 shows a sequence diagram of a preferred
embodiment of the quote modification system; and Figure 4 shows a flowchart depicting the method
of modifying quoté&sguBETshiviED B SR Ablktah OF aTrifehrsdREB ikt BREdduafe middification
EMBODIMEI;I% S)a\rll\cllith reference to FIG. 1, a preferred embodiment of the system 100 utilized for
trading ands3(,1uo € modification is described. The system 100 (also referred to herein as a

screen-based tradingysy$tshowe n SBWdastdepidtinkittesrrethind atftyn odifpimp gtetss.which may be one or
more workstations, servers, mainfr Lter hardware platforms that 10 provide
suffici%nt resources to meet t@ﬁmﬁﬁﬁ%ﬁﬂﬁg% %I;r%éﬁi%gn processing rate. In
the preferred embodiment showmT it FIG. 1, the SySternt e computer clusters such
as cluster 102 (altWatighebergnoacoski€pidied ipréfistred) embedineamt hof lhstey di0zh hEOM les]ivadiforfor a
number of tsrggynritiesdsqlc 25,998;0r more ciias%ePs &)f tions.t In tASOD@erre% em&)?di ent, each
cluster 10218 made. upqo? WO servers%zﬁ GETPRE 15 S.AVETS L RrEhveE b %eﬁﬂiﬁf’o%essor
SUN 4500 seeepibaavaditedolmnfroyst&h ot SBICrosystenischides ophitaliGatifaoigyuBii) vt piisebe
servers or §t%rfirer'nsot%rv%rsrgsr a Sregglrget%lse 1f;}{t(?,{rl(rijlrative. Trr1eoﬁl%rver§n 1Ot4 aﬂd é06 in ﬁ:#gter 1()[5[?
communicate with a p‘?ure‘ﬂl y c?ft Aientgervers f ,aﬂef’tﬁat arertfﬁlcgﬁyerocgﬁ O AF rRHOE 16¢ 6ns,
such H¥ at provioke sfbdienissssoutaemyo 2 aris thbedexirdéd drimithg vabentaaiifdy dessifed chantarsidn?.
Network 108 faciltates,co nication between the clusters. 1 e client seryers 110, 112. The
network 108 S HETa B AR ARt R G R TR en e Dhs,
provided seffficisptiteckinstarcsestaadcinstesd§2 &dthmigharelpmddedefictedsitcRIGieh); sérarersatho,
112 are Shc‘?l‘{%?e‘“lﬁ’%% 1d156a%paglli]en server ] ]é(r)’o 1gcm%}/e§)e Erl?\éisdgd with a reldeterml'meg.25
message throug’hpu rAte o 1etwor ﬁ)g, WRere the 1t’f?roug“;l’%p‘fj ratenr%%/%g & Friaxmanm patens:
determinedibyheapreferdr ambtelsént | ety dhsteolLdBeio made rsps efitttyy tharalientBErv66. The

15  servers 104, 106 are preférably multiprocessor SUN 4500 servers available from SUN

Microsystemé of Palo Alto, California. SUN Enterprise™ servers or Starfire™ servers are a
preferable alternative.

The servers 104 and 106 in cluster 102 communicate with a plurality of client servers

110, 112 that are typically located at remote locations, such as at a brokerage house, but may

20 also be located in the same facility as the clusters 102. Network 108 facilitates

communication between the clusters 102 and the client servers 110, 112. The network 108 is

preferably a private LAN/WAN configuration, but a public network may be utilized, provided

sufficient redundancies and message security are provided. Two such client servers 110, 112

are shown in FIG. 1. Each client server 110, 112 may be provided with a predetermined

25  message throughput rate into network 108, where the throughput rate may be a maximum rate

determined by various parameters, including the volume of orders sent by the client server

110, 112, the volume of quotes sent by the client server 110, 112, the number of option series

for which quotes are provided, communication/connection fees paid by the brokerage house or

other entity utilizing the client server 110, 112, the overall capacity of the trading system 100,

30 etc. The client servers 110, 112 preferably communicate with other elements of the

automated exchange system using a client application server module 210, as further described

below, running on client servers 110, 112.



110, 112, the volume of quotes sent by the client server 110, 112, the number of gption ser@mss for
which quotes are provided, communication/connection fees paid by the brokerage house or other
entity utiliziRgghg,/shert server 110, 112, the overall capacity of the trading systemds$¥d;z3ssetc. The
client servers 110, 112 preferably communicate with other elements of the automated exchange
system using a client application server module 210, as further described below, running on client
servers 110, 112Eachochgntyseocs W 01408 repritl7 | oS S0iBg38 nEmbhrchifrdisaty,e sHaOn 142 is
capable ofsaiMiBg 3 HITPET OfCliERIS1 $H0MA 35 4t5(BieAIS 14d, i A2 PO dad 1 FIG-
1. The client telzrminals"114-124 may be d#nlab terming'g s'taﬁe;ﬁ)%g}gg?nr%%%ﬁ;12%1%9\%@3111@6)360r
workstatiorf8ymbr’ desmipalsastandyplsee commiting devieas!i @ s e arerkiations),neayecompontaiciate with
the client (G101l Scrlilid 248 0 PLORARIAND D0k BRI BARN SRR A RHPIG oA
protocols. The client servers 110, 112 may include a web Server or connect to a separate Web server
for pfoceddifid 2prignatepprepriciayapmbere otiloac afomay isterslond paibdic iiem by priotwienis AAhe 4
over the INSGHELARACIRY 17915 FAARTPING GBI ANAN e i ale, ey

access. For embodiments that include a webserver, the web server prefera tilizes common
gateway iitegessensciopiin(dyipbimleitaee anitiibth blsliand applistaisrs esritecliznOtemiditibht td 24

scripts, of @ AhBHEHGAY S A B MR SERKAIGIRES gﬁgtéﬁwm%w TG Azed

to provide communication between the web ser the a ation se client servers

110, 112 S¥ehinatkicaassaith tos gadedihesimithals inciude2a wichsasyof, sbeurechnissmvet qunfarabiization
protqgols aﬁﬁxeeré\s%ﬁlbﬁ'gé%&y%t\é&&églg%ﬁmEangp'(eéqﬁﬁf%@évﬁ@ﬁ@aﬁﬂ?ﬁ it Advdr 124

may run dedicated proprietary software t ate with the client server , Or may
interface WitA-cliantddifiaargo1dg) Se1iptiaon asaamaliematiy brisnegir. other wish Iseovesenterizcoperste
using builtsin,jgva, Srtiiss A% AR RCINY: SRES AlirRLRIO fﬂ@%&ﬁ "SR! the
client terminals. 20 The autoar?;atec exchange system 100 Is (égﬁr%]%rlsed 0 31{%1 oﬁ%v%?ﬁ‘égﬁ\% ogl%:al

software rApRliteiopsssesndiOn ThesdisviGeayiical Ve srmavaicate Iy EBohE-1cere Af tonmmiiatation
Services [(e' lisdi . i j :
External Iﬁ?{%gﬁ&%\gices lg%‘??é?/é?%%); and, Ié%la% ctggﬁgﬁﬂéag%%éﬁé@%r %%N

15 communication links. Thus the client terminals 114-124 may run dedicated proprietary

software to communicate with the client server 110, 112, or may interface with client servers
110, 112 via a standard web browser. The web browser may operate using built-in java
scripts, or may also include specialized browser modules that are provided to the client
terminals.

20 The automated exchange system 100 is comprised of the following five logical
software modules: Presentation Services Graphical User Interface (GUI) 130 (FIG. 2A);
Application Services 210 (Client Application Server, Gateway) (FIG. 2A); Business Services
132 (FIG. 2B); External Integration Services 133 (FIG. 2C); and, Infrastructure Services 134
(FIG. 2D).

25 With reference to FIG. 2A, the Presentation Services GUI module 130 is constituted
by applications that interact with the exchange system 100 via the Member Interface (MI) API
135. There are two types of client applications, those that provide a GUI to allow user
interaction with the system directly and applications that automate trading functions.

An SBT (screen-based trading) GUI module 131 is responsible for displaying the

30  contents of a particular model to the screen and updating the display if the model’s contents

change. This module 131 contains several GUI applications, one for each of the major classes

of human actors that use the system 100: traders, market-makers, clearing firm brokers, and



25 With reference to FIG. 2A, the Presentation Services GUI module 130 is constjigted; By¥o006
applications that interact with the exchange system 100 via the Member Interface (MI) APl 135. There
are two typas @b ghesisapplications, those that provide a GUI to allow user intei@gigomiibsihe system
directly and applications that automate trading functions. An SBT (screen-based trading) GUI module
13l is responsible for displaying the 30 contents of a particular model to the screen and updating the

display if tRESieBcRE derrerttae diadryTHhis wedibleresaladrmdens Jevensistsof sgysieb@BASs fore for

each of eI iREs Gl BB acifiEniipl sed I RN AR DR kR8s TUatKelidiRlial yyclearing
firm brokers, and 5710 JULY 2006 WO 01/50378 PCTIUSOO/34384 system operators. The Trader
GUI is usé@%yrasgulati andis usebbsimarkstsaekes. At musigs efisprayhGHis Emdisntppprsdand
market datgy, Mﬁ&@}&ﬁ@@[ S hinAaRiansae @fcéﬁﬁg-r TR BRRDE st R M8 BYsion

. f
market-makers. [t consists of séveral GLTI's for displaying and entering orders, quotes, ané) market

data. The rarmdsrHl Brdkesed by rlsasing fian ket sltisensiste of Surra (lllsconipuagits firm
brokers. itgoRgiste PhnererhRer. £§J@5J9&&iﬁg NGal0e0RH of A RMBE RN SRIUNARS

maximum order quantity for the quotes and orders of the clearing firm's market-makers. The system

operation efitheclpssmg finpsararkplomakes. aReeaiicareraspiratond] Frswsl bygusiens9pRators1 runs
on the MagRIPRKEIR WRtaRiAlioeAstiREd R SR MCLIBIAATRIRLE OuRIRS B dRrIOuS

option series. 10 The Application Services module 210 contains subordinate modules that forward
requests idiFhis Y396 R ﬁgﬁﬁw]ﬁ}tﬁrﬁ]ﬁ%@mﬂkﬂb@@@mw PREpIRBEiate Business

Serviges moduletg)d 3g,fiRass 2R rloRs P I mwﬁﬁ&&u%;%%&%ﬁgﬁat%maents 132,

notify clients of business events, and maintain user-specific views of information in the Business

Services T3auqsssRHiredcby byrape on mremated atarthEr hetexrstiedn thepnonriateBusingsdes a

single entrgem@stﬁlmﬁ%)tq@%ﬂeﬁfagﬁneaaeﬂﬁ%aﬁﬂﬁ&gaﬁ@&é@ﬁ#ﬁaﬂe& SEVES S MANG 1O (1€,
Trader, Market-MakerE. In"addition, the Application Services Module 210 maintains instantaneously

updated vitids BREfysiisats o PusipgnsRy erbtean saaintain tves-arsifainviohiaBuspivsis doices
module 133, fhed Kiatappisaton pdule 41@@&ﬁéﬁﬁé@@%&é&&%@ﬁé@@bﬂiﬂffﬁmm 20

cancel, update, and cancel/replace orders; submit requests for quotes; present current status of

the tiaderBTeMdees aaskneHmaPRIdAdEE st cppesms: thrrrplipdonsiashmppiitetionor selected
products; geihedReeksdee s 2Rl MERIaReERIAET ST BRAK SCBIBA [Yiication Services

Module 210 maintains instantaneously updated views that reflect the prevailing state of each

actor’s information in the Business Services module 132.
The Trader Application module 136 has the following specific responsibilities: submit,
20  cancel, update, and cancel/replace orders; submit requests for quotes; present the current
status of the trader’s orders; present fill and cancel reports; present Market Best Bids and
Offers for selected products; set the trader’s defaults and preferences; present Book Depths for
selected products; and, present underlying quotes/last sales and news alerts.
The Market-Maker module 137 inherits the Trader App module’s 136 responsibilities
25  and adds the following: submit and modify market-maker quotes; present requests for quotes;
set the market-maker’s defaults and parameters; set autoquote parameters; submit autoquotes.
The Clearing Firm Broker module 138 inherits the Trader App module’s 136
responsibilities and adds the following: assume control of a trader’s privileges. A Clearing
Firm Broker can force the logout of a market-maker; set a maximum order quantity for quotes
30  and orders of the clearing firm's market-makers.
The BackOffice application 139 is responsible for reporting order status information.

This can include fill reports, cancel reports and new order notifications. The Operations



selected products; and, present underlying quotes/last sales and news alerts. The J}ajkg

module 13 7 inherits the Trader App module's 13 6 responsibilities 25 and adds the following: submit
and modify warkpsgaker quotes; present requests for quotes; set the markepmgkehidgdaults and
parameters; set autoquote parameters; submit autoquotes. The Clearing Firm Broker module 138
inherits the Trader App module's 136 responsibilities and adds the following: assume control of a

trader's prigisaestich LOHRINE BN RIEFSPOIRHEE IRPM PLRIBSKEIRNKAT sy &ERH RBHMUM

order quantity for quotes 30 and orders of the clearing firm's market-makers. The BackOffice

applicatiorP18§tRPrEadBEms R FERdegtorhABes (e statg ol apredaath matkie! (pre iPRIDdEDRIY El9SH:S,

cancel reppits and)iesaE B AelGRtoN 3vals, FREMAIPRBP-LHeditl 2R R AROR ABhtain
PCTIUSOQ/34384 application 140 has the following responsibilities: start and shutdown the SBT

system; st TarReetap Rradisd vferpabions mahkpigdrading nasanestarp (Hok widihrainisramapen, open,
close, s haliygloi- RIS RHRIAB N SR QYGRS &ﬂ%@wﬁéﬁaﬁw@%ﬁ&%&ﬂmqﬁ@& FRgintain

SBT-specific product information; maintain trading parameters (quote width, minimum 5 market-maker
order defalIfSIIBIASERAFD HBe R 8P REQWREs to a request for quote (RFQ), maximum response

time to an RFQ, efgl fiedunalionaiyicof 196 SVkARe Malke ! MRKeledrds FIRRTSIE ToBroker
138, and Back Office 139 modules is exposed nga facade, the Member Interface (MI) Application

Programmi§ BrekSiea b3 modutesis rxpsed PiyarfasadestheMrnber drterfase SWH) dpndication
functionality, deRanding RRdESAPH LIRSS R RYAIEM s5Rg LR HRRReRIRh shatirg 2

common APl among the different trader classes is to allow workstations to service all of them.

Separdte Amicnafiaidenendios wetheeserdhihoasrdrante i wislsse sThmiatontion behind shedngp| 135
supports bQ%%&B&%@ﬁﬁﬁ@Hﬁ%ﬂ@ﬁﬁﬁ%ﬁ&%ﬁ&%la@&%‘ﬁ%ﬁ%@%gs&%i%ﬁbb&&%ié\é%@ Bers use the

Member Interface API to link their 15 existing computer systems to the exchange system 100, to

submit ord&¥&b|Sendate My aigraatielxheinigd feche<tilisrantasrnsalassssuse the A-PI to submit
autoquotes emplm@%@@ﬁepm&@%wmxatmm%mﬁq%@ﬂl&ﬁglﬁe&maeﬁm;&@}m 161

provided by SBT. The following system functions are preferably accessible through the AP1: session

logon and feg&fatieaa@EesdbYaempaRdehgs netithalibmbadntestios 4Bl Indkuthgiand 20
change noEfiGaiebRFR-R B erRNGHAURBN A SRIATEIDE o SRR s ARGRIIRLSHy aRd to

automate trading. Likewise, market-makers use the API to submit autoquotes employing their
proprietary systems, instead of the default autoquote application 161 provided by SBT.
The following system functions are preferably accessible through the API: session
logon and logoff; market state inquiry and change notification; connection status inquiry and
20  change notification; order entry, cancellation, and replacement; quote entry, cancellation, and
replacement; RFQ notification; order status inquiry and fill notification; subscription to
product markets; best market quotes notification; book “depth” inquire and change
notification.
Referring now to FIG. 2B, the Business Services module 132 contains the core
25  functionality of the automated exchange system 100. It includes components that correspond
to the key business object model entities of the automated trading system such as members,
orders, books, products, quotes, et cetera. In addition, it includes components to administer
and operate the system 100.
The Order Handling Service module 220 maintains the current state of all orders
30  persistently. Specific operations may be exposed directly by Order objects 141, bypassing the
Order Handling Service 220. Logically, Orders are components of this module. Specifically,

the Order Handing Service 220 and Order components are responsible for: receiving and



replacement; RFQ notification; order status inquiry and fill notification; subscriptioTQt%lﬂ;?d?{%6
markets; best market quotes notification; book "depth" inquire and change notification. Referring now
to FIG. 2B, i{{e Busigass Services module 132 contains the core 25 functionaligy-pijidiR,susgymated
exchange system 100. It includes components that correspond to the key business object model
entities of the automated trading system such as members, orders, books, products, quotes, et

cetera. In ggifiginiRAMISAGOTRASIT QiBHIBNSIER PISIARERIS) g Ssiam: 1A%, Ting Order

Handling Service module 220 maintains the current state of all orders 30 persisténtly. Specific

operationsFisE e Beddrekeranedule Bororeentin)etacciving oyferstie chango mpdifications § Sanlice 220.
Logically, RreRes A1 GRIBPBBBRIR OGNS m&%@dﬁ%%%@e&wde&@%v%ﬂtﬁ{sm%&iﬁ {rie 220 and

Order components are responsible for: receiving and 7 10 JULY 2006 WO 01/50378
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the Broker and Order Book modules and updating stored orders with this information (the

functionalit§Geipies b aeificatiens o H Braksnang PrdwBrek mnddrsicesiving Wdaiponents to
directly upga{eciiaisrdeltcsse ARG AARAI iU ARABRA RS HRPBJACH NG (Antiications

from the Broker and Order Book modules; receiving order cancellation requests and forwarding them

to the BroksniraatirIiBosRsabaipasopbing thipmainating tadsnebrisrsulicfifiegearestridating
trader of the,gaanl Alierauas! §Nde WwaainshiheSIRGE state 9&1&@19&93/9&@9&5@&@11&@%{9“

cancellation/reéplacement requests 10 and forwarding them to the Broker and Order Book modules

(upohGonfnf deoveedingethenn te theiBrrkss aed Al ReekmedesdHparennfiraaionetitberesult of the
request a%neeﬂaim&wa%@ﬁ%ﬁt%mﬁ@&%{fﬁ(ﬁm BHAkE b BRR4EENBAHIE 2afdst trponsible for

executing the following types of orders: limit, market, all or none, fill or kill, immediate or cancel, stop,
stop limit, 4Rdetngeths stosed sttepd deccsdetiion, the Broker Service 230 is responsible for notifying

the Trade Servicerqpegdyielda-Aatibt. 98 triMmelsbaduR mrLies bl RARWMDE padsy It is also
responsible for notifying the Order Handllir%%1 Service (i.e. Orders) 220 and Market-Maker Quote

Service (i. 8Tt @)t AEERein alkis none, fill or kill, immediate or cancel, stop, stop limit, and spread.

15 Upon trade execution, the Broker Service 230 is responsible for notifying the Trade Service
module 143 of all the orders matched (all parties to the trade) in the trade. It is also
responsible for notifying the Order Handling Service (i.e. Orders) 220 and Market-Maker
Quote Service (i.e. Quotes) 240 of the fills.

The responsibilities of the Order Book Service module 142 are: cooperate with the

20  Broker Service 230 in calculating the opening price during a product’s pre-opening period,;
acknowledge that an order was accepted by publishing an event consumed by the Trader
application 136 which originated the order; cancel and cancel/replace resting orders; upon
changes to the top of the book, publish the new Book Best Bid Offer (BBBO) and last sale.

The responsibilities of the Trade Service module 143 are: receive trade notifications

25  from the Broker Service 230; format trade reports; store trade reports; and forward trade
reports to trade match (via TPF 156).

The Market-Maker (MM) Quote Service module 240 is responsible for: receiving
requests for quotes (RFQs) from traders; submitting RFQs to market-makers assigned to the
product for which the quote was requested (by publishing in the RFQ event channel);

30  receiving and logging market-maker responses to RFQs (market-maker quotes); upon
receiving a market-maker quote, saving it persistently and submitting them to the Broker

Service module 230 for execution; sending fill reports to originating market-makers upon



The responsibilities of the Order Book Service module 142 are: cooperate with they g Rroksgeervice
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The Trading Session Service module 145 maintains all business day and trading
session-related information and manages the different states of a trading session, e.g. open,
closed, and halted. Products that are processed/traded in each trading session are also kept at
this service. In order to perform these responsibilities, the Product Service module 144

20 downloads trading session and product information from TPF 156, as well as monitor events
that affect products traded within a session.

The Product State Service 146 is responsible for coordinating product state changes
for all products, e.g. pre-opening, opening, trading, halting, closing, and post-closing. It works
closely with the Broker Service 230 to insure that state changes occur in a timely fashion. The

25  service 146 monitors events that affect products traded, such as monitoring the underlying
market to detect when the primary exchange opens, closes or halts trading a product. The
Product Configuration Service 147 is responsible for providing the location of where a
product is processed/traded. This information is primarily used to route product-specific
requests (e.g. orders) for processing. The Order Status Service 148 provides subscription and

30  notification services related to orders (i.e., fill reports, cancel reports, order accepted by book,

etc.).



session-related information and manages the different states of a trading session; §.4i.)ppespgglosed,
and halted. Products that are processed/traded in each trading session are also kept at thds service.
1n order to payfprEyihgse responsibilities, the Product Service module 144 20gewiReagdssiading
session and product information from TPF 156, as well as monitor events that affect products traded
within a session. The Product State Service 146 is responsible for coordinating product state changes

for all products, erge IygoBPSHIAG, SR IARNA0 HH G CLaBHREipADE ARPHSIARIAG0A JMRHESs Closely
with the Broker Service 230 to_insure that state changes occur in a timely fashion. The 25 service 146
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is responsible for providing the location of where a product is processed/traded. This information is
primarily L%@Hstg?%‘d‘?@' prote kst ifata Sericts! 00 Jabrinins Arenmseat seashe i anerRt detain
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Status SelQi@ESRRYSIREASPREIGRIL&ubscription and notification services related to quotes (i.e. il

reports, deletion TeRMts: €itotd A sty s 14 pieisipllforeRiRaRTiHE ehe $8ok S REE Gpanisals for quote
status reportingot providing a more secure mechanism for status delivery. The Market Data Service

150 maint3SIHHEs QERTE 8P Sl B aRm Ak dhcbest mres)fansash RyqstnstidnhsehdivedhemmionRY data.
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module 151 is respgnsible for calculating the market bestpﬁgfqgregate_ quantities of buy and sell orders
at thElbest{SHRIB)HH Wa kP Gt ol s SeFRART hiteior cp la%mmrm%?ﬁsammm to the

Options PBest Rep Oia(NBBO)tY ki ok dutli sy is S iRRinatHth g Bt DitteaRmsdls for
calculating and disseminating the National Best Bid Offer (NBBO). In order to provide this information,

the Best U RGN LEsY cat phempsl aotsmicd I8 hereihanhe Bast AbtheRssh ehiapelie gaindhthe Rest
channel teahéatrblie gGufeariesnpaiBlmehaniepeting B¥aanaR mina £t QuptRiadulg 151

then determines the source of the NBBO, whether it is from the present exchange or a competitor,

and 15 pulbfstEanal s NERQAnwlsEapic I8 (o dht BRI HARRRA theorpetifahd 152 is a
15  publishes the results to the Best Quote event channel, of which the TPF Adapter 152 is a

subscriber.

Referring now to Figure 2C, the External Integration Services module 133 includes
adapters 152, 153, 154, and 155, that map the interaction paradigms of external systems to the
ones in the system 100 architecture. The adapter modules “adapt” (or “wrap”) the native

20  legacy interfaces to interfaces appropriate in the SBT environment. The TPF (Transaction
Processing Facility) module 152 contains the adapter to allow SBT and TPF 156 to interact.
TPF data is received, remoduled, and broadcast/delivered to the appropriate components
within SBT. Conversely, SBT data is received, either through direct invocation or event
consumption, remoduled, and sent to TPF 156 using its native interface.

25 The Membership Adapter 154 translates requests for member information received
from SBT components into requests to the Membership System 159 and returns the results
after re-formatting.

The TIPS Adapter 155 subscribes to TIPS 157 to receive the external market data
needed in the SBT environment, including underlying market data and the Best of the Rest of

30  options listed in SBT. The Events Service (FIG. 2D) notifies the TIPS Adapter 155 of
consumer subscriptions so that it can propagate these subscriptions back to TIPS 157. Once

subscribed, the TIPS Adapter 155 reformats the market data received from TIPS 157 and

10



subscriber. Referring now to Figure 2C, the External Integration Services module l_L%SJiﬂEIyd@(s
adapters 152, 153, 154, and 155, that map the interaction paradigms of external systems to the ones
in the systeRyd. Q9 aeRitecture. The adapter modules "adapt” (or "wrap") the npgyau260/e e8¢y
interfaces to interfaces appropriate in the SBT environment. The TPF (Transaction Processing
Facility) module 152 contains the adapter to allow SBT and TPF 156 to interact. TPF data is received,
remoduledp@slekRso adeashaelingieshBy B RRBIAPSIAE:E MRBARS MERpVtINBBIF fRAeHE&) 53B T data

is received, either through direct invacation or event consumption, remoduled, and sent to TPF 156

using its n&titRAHRNTh 4RdsE iR MRdRpHElR S ek ek iemd makeis heage thein gatBb fiformation

received figstaRd iwkeipRpeIPentaifasvastsdo the Membership System 159 and returns the results
after re-formatting. The TIPS Adapter 155 subscribes to TIPS 157 to receive the external market data

needed in the SBT¥ntiRds A EhAaRiFGLaA desrieg st idatyand foravamdsaicls TMHS Rehed Mo
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subscriptions so that it can ropgﬁzite these subscriptions back to TIPS 157. Once subscribed, the
TIPS Adapﬁ@ﬁ%@%f% & TAARK- data received from TIPS 157 and 10 10 JULY 2006 WO

01/50378 PCTIUSQR/RA3HbvoHPIEEesTH, ok tanasmptien SoraEt sRMBensatsoARpiher responsibility
of this adapter 155 _is to publish underlging product state events when external markets change their

states, for SPOERSERAlHREthey sl ged extendeddntrasiariute serdsgtdhapoddeives SBT data

and fo rwaréiﬁé}ﬁﬁgé%ﬂe’é&u‘ﬁﬁieﬁ 4 mm&&ammgmf@mmmm@mmamn
(SBT to TM) - SBT reports all, the parties to a trade to TM 158. Referring now to FIG. 21), the

Infradifuct SR GRImRRRIIE I teet BiHinRISh Aibsris Ry amhing apd rorgmpage e xtended
infrastructyrepseidara thad ProYisles e ipe pateta CTHNBABWMEATP BeoRtass SxiesPataysigtsoPne

mechanism by which the SBT 10 system components interact with each other is by supplying and

consuming R /EYREt HRTprinptification seryigsdrmestseing sepdnethshpRa Bl g st provides a brief
description.ofRh@w&tﬁ@%&%&a@m@%@m&@%@&%@%ﬁ@%&ﬂ@&%e* RFQ -the

Market-maker (MM) Quote Service supplies RFQ events consumed by the
Market-Maker Application.

15 e BBBO —the Order Book supplies Book Best Bid Offer (BBBO) events consumed by the

Best Quote Service.

e NBBO - the Best Quote Service supplies National Best Bid Offer (NBBO) events
consumed by the Trader Application, and Market Data Service.

e Current Market — the Best Quote Service supplies Current Market Best events, containing
20 aproduct’s best quote, consumed by the Market Data Service and Trader Application. The
best quote indicates if the exchange has the best quote.
e Best of the Rest — the TIPS Adapter component supplies best-of-the-rest events consumed
by the Best Quote Service.
e Last Sale —- the Trade Service supplies last sale events consumed by the Market Data
25  Service 150 and TPF Adapter 152.
e Last Sale Summary — the Market Data Service 150 component supplies last sale summary
events consumed by the Trader application.
e Logging — the Logging Service Proxy component supplies Log Service events consumed
by the Log Service component.
30 e System Management — the Foundation Framework supplies System Management events

consumed by the System Management component.

11



Market-Maker Application. 15 * BBBO -the Order Book supplies Book Best Bid Offgy {BBBOpegents
consumed by the Best Quote Service. NBBO - the Best Quote Service supplies National Best Bid
Offer (NBB@)@yg8437$9nsumed by the Trader Application, and Market Data Segvigesdesyssat Market-
the Best Quote Service supplies Current Market Bost events, containing 20 a product's best quote,
consumed by the Market Data Service and Trader Application. The best quote indicates if the

exchange Mas REBRSHHRIRR — the ledrmeiation SeeV e mpapeat sHpliemiastynspiation events
best-of-theaRuBURIEY SRR HBSH sicth M BRAEGRIAIL SRPISE Thatheo RSy T Idadsmpndre supplies

last sale events consumed by the Market Data 25 Service 150 and TPF Adapter 152. * Last Sale

Summary- the Wndgebting i ¥vidbel§5’§o?ﬁﬁb?¢éﬁtlﬁﬂﬁﬁ@§¢ﬁﬂb’%éi§h¢ﬁm@tl}tsémémsa quateaned by
the Trader gRPlGaL ALy A9 S HEHQOBN RS BIYIEE KIpHLCRNRAN AN BHRRISS LG Service events

consumed by the Log Service’component.”30 * System Management - the Foundation Framework
suppli®s SystemieaiyiegRenapeviind IBSnAdentad sppitisSyadentyingsagonaey eventpdnighend o
JULY 200 994%4161% hi [ lan. - r jon Service
componen%%%lﬁ?ﬁ%ﬁr%rﬁ%gn events corﬁﬁ%ngemot &tﬁ%edgéts#e%?ﬁ%@gement component
and the Log SdmideRepnponthet TiddelSeipiing Tupkties thmdd Repadaptentsuppliesnddrigetiyii@Ficker
events (priiﬁ%s21 o}es, last sales, news alerts) consumed by the Trader Application and the Product
Service. 5 np erlying Recap - the TIPS Adapter supplies Underlying summary events (high and low
prices, volumeProdustifiahhy the Mviatiet S2aticS 4viaadPeb dueidtia iy Heteido 6 sikgde Regadt -the

e P GO S IS DR R el 8 i 0 Sl s (state, price

the Product Service I_JLZS{
Adjustmenb,mﬂ]iddﬂpﬂam)lewﬂamiﬁngssﬂnéchmmenﬂrﬁﬂﬁr&mdwaﬂi_an, Orde_r Handling S(_arvice 22_0,
and TPF Adapier 152 < TIA0IRg, SesSIpD it <115 1 Rng. T3 00, SErviFe. 5 Supplie gding
events consumed by the Operations Application140 and Help Desk application 160.
e End of Session Summary — the Trading Session Service supplies End of Trading Session
15  Status events.
e Opening Price — The Broker Service module 230 supplies Opening Price events consumed
by the Trader Application 136.
e Control - the Operations 140 and Help Desk 160 applications supply Control events,
possibly through the System Management component, consumed by Business Services 132
20  and External Integration Services 133 components.
e Order Status — the Order Handling Service 220 (Order) supplies Fill Report, Cancel
Report, Updated Order, New Order, and Order Accepted by Book events consumed by the
Order Status Service 148, and TPF Adapter 152.
¢ Quote Status — the MM Quote Service 240 (Quote) supply Fill Report, and Delete Report
25  events consumed by the Quote Status Service 149.
In accordance with a preferred embodiment, there are four major tiers of the
application software. The business services 132 handle all the SBT order matching, execution
and reporting functionality. It provides the repository for all SBT information data. The
application services 210 handle the application presentation and act as the application front
30  end to the business services. Different views of the business services 132 and collaboration of
business objects are grouped together and are presented to the user based on logon

authentication and authorization level. The two tiers communicate to each other by two

12



events consumed by the Operations Application140 and Help Desk application 1@, jigrd sh§ession
Summary - the Trading Session Service supplies End of Trading Session 15 Status events. 0

Opening Prige)-diBgoker Service module 230 supplies Opening Price eventp€ppsyinagsdy the
Trader Application 136. " Control - the Operations 140 and Help Desk 160 applications supply Control

events, possibly through the System Management component, consumed by Business Services 132

20 and Extamhaidadasation:Sendans 438 SEMRAnetand QigshBiatisaihe Sletagding Service
220 (Order) supplies Fill Report, Cancel Report, Updated Order, New Order, and Order Accepted by

Book everlffigshugimeseryisrs Blovidaasesnlsss integratinn brivecthaearplization sswiseatus -the
MM Quoter$enrignrdRevaiabas by fillReRerhiand RalsieBeRe 135 ¥RRICasHEad Ry dhe

Quote Status Service 149. In accordance with a preferred embodiment, there are four major tiers of
the applicBHSHabRGE®: The business services 132 handle all the SBT order matching, execution

and reporting funelighaétyrdh R QYERS. the, RRAsHA iRk ah SBT Mgrfﬁp@fgﬂ%@a%oﬁhﬁemiﬁ?éion
catl

services 210 handle the application presentation and act as the application front 30 end to the

business SatoRBLCHnehanes wrismr AR isshaveas Thevirasm 90y vdrassiian srilipationess objects

are groupgdrRgeTE AN RICHRIRTRRIGR ANRIERE BRSO vrRiadRR sk ihealikasian égﬂo@@thoﬂzaﬂon
level. The two tiers communicate to each other by two 12 10 JULY 2006 WO 01/50378
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210 and business services 132. The external integration services 133 provide the access to the
exterifhl sydisterssl 09itATeRpEn o rr ditgcaniesisd rosnaigranT hosafvarp masiltes aimbodiment of

the autompige-eXSNARAREKSIRIBH; QSRR HaraYsiM-H3040c Mtes & P aPRIIRATISR Berver 2

10, an order handling service module 220, a broker service module 230, a quote service module 240,

a user serflugterRshemEpbtsra A 0% Rrefanhivthesofiware stilizesdetvidelanmareshedoy2 30, 240, 260
and objectsdaindnm R IRmYiEaBhoRANNAIEMARAIRE TANBHASOMHEHIMNIERS 17 sfeone or more

interconnected computers. The software modules are )
software language may be used to implement the system, as will be understood by one of

15  ordinary skill in the art. The modules also interact with a database program used for storing
- data and other system and user information. In the preferred embodiment an Oracle database
system is used.
The client application server 210, as discussed above, runs on client servers 110, 112,
and provides an interface to one or more clients. The client server 110, 112 may include one

20  or more application modules, depending upon the intended users of the servers 110, 112. For
example,‘ the client servers 110, 112 preferably include at least one of a market-maker
application, a trader application, a back-office application, or a member interface. The client
servers 110, 112 also preferably utilize a user authentication and role-based security model to
control access to the various application modules.

25 The client server 110, 112 may also include modules such as a help desk application,
an operations application, and a Clearing Firm Broker (CFB) module. The CFB module may
be configured to allow a Clearing Firm to set maximum volume limits on a per-class basis.
The Help Desk module is preferably enabled for use on client servers that provide
connectivity to exchange management personnel. The Help Desk provides a utility to force a

30  wuser to logout of the system.

The order handling service 220 forwards orders to the appropriate broker service

module 230 that handles the class of options to which the individual orders relate. If the
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preferably written in an object-oriented programming language and are compiled to;s15, 9P\ 06
clustered computers 102. Preferably, the software utilizes the C++ language, the Java programming

language, oweiheseRiect-oriented language. Alternatively, any suitable softwaterargyaggsnay be
used to implement the system, as will be understood by one of 15 ordinary skill in the art. The modules

also interact with a database program used for storing data and other system and user information. In

the preferrasokshegintenheduradlecdaiobaseuty e drifetERthedREcb)EntARBY GO SERISF BIsk as
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the current siaiarpealtnend Y 6f darthanttdbeinsetEd eopatcRan o g1688¢COINRHEE 228 HREREYES
order information from various sources, including brokers, traders, market-makers, etc. The orders

may enter TSRS FALRnts S Fofesdon 2 sihseb 96 Wﬁﬂéﬁﬁ%ﬁ‘él@fﬁ%\@‘ﬁ%ce%h as

TFP adaptexdmgleyifiefei ssapre@erabBliarbtbréradavis A a¥isi 0 FertachadRE st option duravgtem
such as TP, ]}b%rygteg 156, to access the present system. The broker service module 230 is

responsible tﬁ?ﬁv\]/%ﬁi Be?égftgpaqutches incoming orders to other orders or to quotes
15  supplied by market-makers to complete a trade, indicated by line 282 in Figure 3.

The broker service module 230 also receives quotes from the quote service 240,
discussed below. The broker service module 230 attempts to execute a trade 282 by matching
incoming quotes to orders or to other quotes stored by the order book service module 142 in
the order book. Note that for purposes of trade execution 282, quotes are treated by the

20 . exchange system 100 as if they were orders. Thus, when the broker service module 230
receives a quote that it cannot match to an existing order or quote, it sends the quote to the
order book for storage with other unfilled quotes and orders. Preferably, quotes differ from
regular orders in that a quote may be two sided, having a bid and an offer price, and that each
market-maker may only have one quote per product in the system.

25 To facilitate the order matching process of trade execution 282, the broker service
module 230 has direct access to orders stored in the order book by the order book service
module 142. Preferably, when the incoming order is matched to an existing quote supplied by
the quote service module 240, the broker service module 230 provides the quote service
module 240 with details of the trade.

30 The quote service module 240 manages the quotes supplied by market-makers via
client application service module 210. The quote service module 240 submits the quotes to

the broker service module 230 for execution. The quote service module 240 ensures that each
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including limit, market, all or none, fill or kill, immediate or cancel, stop, stop limit, eirbd\]#z;%r
orders. Preferably, there are numerous broker service modules 230 running on theé exchange server
104, or on tRegRiesesgnected computers in the cluster 102, where each brokepcsegessmnggule 230
handles trades for a subset of products offered by the exchange. For example, there is preferably a
broker service module 230 for each class of option contracts. The broker service module 230 thus

matches incaomu rders to other orders.or to quotes 15 supplied by, market-makers to.complete a
A R s R WO P RAE SIS 05 SRR Y SRR the

trade, indicated igure rse mo
quote servidth@a(y nisdietsuakioelenteihe mokeqeetrvion moghodu2Bdatteinpts te exeeidy hisada 282

by matching_.i in tes to orders or to ot uotes.stored by.the order bopk service module
142 in the%urté{er go(ﬁ(%%%%éqﬁ%ﬂg%psﬁ%g;s?erg%&?% {aefg%@a’tfﬁi ,eqsuvg g@ﬁéﬁ%ﬁ%éﬁvg&ea%
exchange systting kPO tasiif theysysteaofoie thafl masketimeaktneahdo ki rsoe ivifemsothel bR IR reasives a
qguote that jt o an existing order or.quote, it sends the quote to the order boak f
storagge Wiéﬁl %%Heer %%?ﬁﬁe%[ ;%8@%66% 6 qo%‘&e?g? Eré?gf)atk?@,caﬂ%?egédiffltﬂrlef‘rglr%) ?e%eﬁyé?eomgéﬁ% %Egt a
quote maysubrvits siokeddvaviugta ticl dimel hrokéierspridges anddhlet 36h onigrkeftemakdianayaeivghave
process of trade execution

one quote pegr. product in the system..25.To facilitate t r atching pre
282, the bl’%ﬁ%}%%%%\lﬂ %mFr% u‘%énziﬁg 5951{8%8%?5%%&%%%&@&0&&%% ’él%?%%%rq% ‘i(}b%ﬂ & Brder
book serviceneetiddile 142. Preferably, when the incoming order is matched to an existing quote

supplied by the te service madule 240, Jbroker.service module.230 provides the guote seyvice
module 240 Withogle&%ﬁi%%?{hsgli%c(femgg%%U%?ulg 5 esse{;l\ﬂcrgpr%%%mengﬁ rﬁgr%{bseos ﬁﬁrenﬁﬁo Léesssﬁ% lied
by matket-nitiketslyidhe ltenting shidaiesn thet vioe tradd e tRecTine] qUCoB anificaiodudd 240 1sPR4nits
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broker service module 230 that the pre-existing quote has been cancelled. The broker service
module 230 then removes the quote from the order book and confirms to the quote service
240 that the quote has been cancelled. The quote service 240 then submits the new quote (if
one exists) to the broker service module 230.
20 With respect to FIG. 3, a preferred sequence of events and messages will be described.
Market-Makers log into a client application server module 210 and access the user service
module 260. The market-maker communicates with the user service module 260 through a
terminal, such as a workstation or wireless handheld unit. As shown by line 270, trading
parameters, or quote parameters, are sent to the user service module 260. Upon initialization
25  of the quote service, or upon login of a new market-maker, various trading parameters are
provided to the quote service module 240 as shown by line 271. The trading parameters may
include a risk threshold, a quote regeneration indicator, a quote regeneration increment, a
quote modification indicator, and a quote modification increment. The parameters may
include numerous sets of thresholds, indicators, and increments, preferably one such set for
30  each class for which the market-maker is providing quotes.
The quote service module 240 receives quotes from market-makers as shown by line

272, and provides these quotes to the quote objects 250, 252, as shown by update lines 273,
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acknowledgement from the broker service module 230 that the pre-existing quote {{3§ g9 gggcelled.
The broker service module 230 issues fill reports to notify various other modules, and 10 ultimately
the trading epgtigssodrgt the trade was executed. Upon notification of a fill 284 pigamyéh@aseker service
module 230 (or the order book module), the quote service module 240 informs the quote object 250.
In turn, the market-maker is notified of the fill via the exchange's reporting system. The quote service
module 240 also cancels or updates a market- maker quote upon receiving a request from the

originating friArkEdnta B BYrkehettics tadider 230 s showm Brokkas éfvictonmntipred ahevee e
module perdasmRssifsdenisanisfonming] hukersaryicsdaed lqlé‘o%%qatb%ﬁb%da%%&igao%@tﬁo h&s

been cancelled. The broker service module 230 then removes the quote from the order book and

confirms toXIE RSt ISe RS 26 Yhefone frsbrancslingeld g4asiied. The quote service 240 then
submits the new qugleréifeasio-pBstaldR it iRIRAEBRVICR BIQdulere 3020 Wit (RareRitaIFS - 3. a

preferred sequence_of events and messages will be described. Market-Makers log into a client

applicationSEHRS TR0 35 ho ¥ BXding.2d8s tHes qederds thie fonwardrd e dtherprpranrate braker

communicaasthIDasURIMGERY I E Y. T REBENGUah R JBisaNRI2 Y e @RAMO Keialigrwvireless
handheld unit., As shown by line 270, tradi;g parameters, or quote parameters, are sent to the user

service moBtfer SEAUOIsIRSHvRdiPEtbtho Best prder (eraurir)iin ths-haokrsstierer byring RS2« rsRker,

various tragingRAkAEReEATSmEES NSRS IRINGI L B §e5YEcRMBEWB RO A ShAnsWhYYiPgm /1. The
trading parameters may include a risk threshold, a quote regeneration indicator, a quote regeneration

increment, Z4ubhs ARRREHS Metetr48iben aralvesh thafradeamd detssmainestwecherdieters may
include® NUMRIREEHAIEE HR SHAdD1HNRIS HES cRESHIRAI ARG S B ¢ iR o NEns YRk 8R31ERfes30 €ach

class for which the market-maker is prov_idingﬁc’gSI otes. The E){géJ_ote service module 240 receives quotes

from markeVith Reetesgdbsdan fusthandetst below foliilispmbissendabesmatepRitst a5 etshopmoso,
as shown byyupgatedinashé Gotd 2H;8cd I8 tREADE YRS QA ARBR 1BRE DIMRO 33881ATd 1RBG£q the

broker service module 230Q as shown by line 276. As mentioned above, the quote service module 240
will not fordH4F RIS IR R ddedpRb ERRMBInew quotes) to the broker service module 230 before

first canceling old gugiesida destepRoRyed Py INaKdiqbRARICRERCRINEH AR IRV Ydiidsttthe order
handlirslg response to the trade in accordance with the market-maker’s trading parameters, as discussed
below. The quote service module then reports the new quotes to the broker service module
230 as shown by line 290. The broker service 230 acknowledges the quote updates as shown
by line 292. If the broker service 230 has already processed additional trades against the
original quote, then the broker service module 230 would respond with a “too late to cancel”
20  message. Once the update acknowledge has been received, the quote service module 240
updates the quote objects 250, 252, as shown by lines 294, 296. The quote objects then
inform the market-maker that its quotes have been updated.
Risk Measurements and Risk Thresholds
In a preferred embodiment of the automated trading system 100 having integrated
25  order modification and quote risk monitoring, the aggregate risk of a market-maker’s recent
trades is calculated after each trade. The measurement preferably includes either calculating
an equivalent stock position, i.e., a net delta (by, for example, summing delta values for all
contracts traded by the market-maker associated with the option series in the class), or
calculating a net gamma, theta, or vega.
30 In particular, the aggregate risk measurement is preferably the net delta of all the
trades for a specific market-maker or a designated group of market-makers in a given class in

a given period of time. The quotes in a given class submitted by a market-maker (or a group
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5 service 220 as shown by line 278. The order is then forwarded to the approprizit@vaﬂlge@oﬁ%vice 230
as shown by line 280. The broker service module 230 attempts to execute every order or quote
received wily§w Besigorder (or quote) in the book as shown by line 282. Whepcg/irgsligisgxecuted, a
fill report is issued to the quote service module 240 as shown by line 284. The quote service module
240 then analyzes the trade and determines whether the 10 market-maker's risk threshold has been

exceeded, aSmdetrninkbng 286ThadeabRE sk WikberdascritrdinciUithaeigiaiReiavndafll
report is sentﬁ%t{t:aié%uote object 250 as shown by line 288: The quote object 250 then informs

market-maf® fifhrough the use of a trade report service module (not shown). In addition, at

steps 286 @i §dcHas/Aluet] repvigRyaPdule may modify quotes in 15 response to the trade in
accordance with the maket-m fhading parameters, as discussed below. The quote service

moduls then reports thrdewnieiestibe WIRRY BERYIRR Megule 230 as shown by line 290. The
broker service 230 acknowledges the quote updates as shown by line 292. If the broker service 230

has already processegiadditiaarbiagdaaagainst the original quote, then the broker service module

230 would respond wilaketaRdRER 165N E R 1 PHePessagénce the update acknowledge has been
received, the quote service module 240 updates the quote objects 250, 252, as shown by lines 294,

296. The qppie rRIRS a0 19tmAhe) market-maker that its quotes have been updated. Risk
Measurements and %ﬁ&rﬁﬁﬁ@ﬁ%m preferred embodiment of the automated trading system 100

having integrated 25NardesORIECANAR GNHAUR DSk MRNRYNg, the aggregate risk of a

market-maker's recent trades is calculated after each trade. The measurement preferably includes
either calculating an gg@uiélgRk: pesition, i.e., a net delta (by, for example, summing delta values

for allh Lontracts tradeg Ry e MerRisinak srRRONIG Withshe option series in the class), or
calculating a net gamma, theta, or vega. 30 In particular, the aggregate risk measurement is preferably

the net delta of alhthe . adeséassk sRealit Rarkgtnaker or a designated group of market-makers in a
given class in a given period of time. The quotes in a given class submitted by a market-maker (or a

group 16 10 JULY 2006 WO 0146378 2STNSTO/E4384 of market-makers) a® referred to herein
as a quote group. The rules for delta caléulations are as listed below:

which is the summation for i trades of the product of S, the sign of the trade, where S is

20  positive when a market-maker buys and negative when a market-maker sells, A (delta), which
is rate of change of the price of the individual ‘series with respect to the stock, and ranges from
—1.0 to O for puts and O to 1.0 for calls, U, which is the unit of trade, i.e. the number of shares,
and K, the number of contracts traded by the market-maker.

The aggregate risk measurement is preferably based on the net delta A, for the entire

25  class of options, which is the sum of all the deltas for a given market-maker’s trades in all
series of a class. The delta contribution for each trade is calculated every time a trade occurs
for any series in the class. The aggregate risk is then calculated by summing delta
contributions from only the most recent trades. The values for the theoretical deltas A, are
preferably obtained by an autoquote system (not shown) associated with the exchange system

30 100, and more particularly with the business services package 132.

Autoquote systems provide pricing information, and specifically theoretical delta
values A, using well-known algorithms that utilize standard parameters, as is understood to
those of skill in the art. Most of the parameters associated with calculating an individual
series delta value are objective data, such as the date, strike price, the price of the underlying

35  security, etc. Other autoquote parameters have acceptable default values that may be used,

such as using the broker loan rate for the interest rate, etc. One parameter that may be more
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Calls (delta value A is positive) Market-maker selling 5 Market-maker position will pg NegetpgoBelta
Market-maker buying Market-maker position will be Positive Delta 10 Puts (delta value A is negative)
Market-makgiosgilsagshlarket-maker position will be Positive Delta Market-maleriaskings3s
Market-maker position will be Negative Delta The aggregate risk net delta is defined as: A NET Si - Aj
- Ui - Ki (1) which is the summation for i trades of the product of S, the sign of the trade, where S'is 20
positive whehjaatiesletong individsabnhrkegatilew ethe vokitkéty pakeicets Thug ettakystaiehi 09 rate

of change qf the price of the indiviqual series with re t to the stock,.and ranges from .-1.0 o Q for

puts and o8 P araded el R SRR § RS R TR Ao o
of contractsotraelatsdl Hye thrarstemakerddtbargiare dadeinidk e stiantithis quefevatly basedian the
net delta ANET faqr thieﬁgtire 25 class of options, which is the sum of all the deltas for a given

market-maRéeSesaedeirairlte fe gy dham be cplruiatadcitbrts rshobibe dbreshald ek At thatebicevery
time adradgQraiaiPhiesesindbermlass: %%&H@é%%{ﬂgié&lﬁ&@&eﬁa'euiaée&%mw’gg delta

contributions from onlg/ the most recent trades. The values for the theoretical deltas _A, are pre ably
obtained b¥h&r¥itesy [Bersgsiden Hromerkdinmakss ovitderthenconirekerenthe qysterislsm00ioring
more parti gy, with the business services package 132. Autoquote systems provide pricing

information., and specifically theoretical delta values A, using well-known algorithms that utilize
standard parametBgsauseithgsachsngsrnetepedifeaionisetmisais. ivtoadest edshiesnineerasad stakiated

with calculgbasafin Wi PHaeRI es ielioal e AR SIRE a8 Ay Ho B R RIG: YRR (e

price of the underlying 35 security, etc. Other autoquote parameters have accep t values

that My b&gsedmakenhes bathaneensvrdraitydarmensaiby inenyraecand medifichis quatesarieter et
may be m%@g&éa’c@rﬂéﬁ%e@&ﬁ@m@f@&éf%@a%éﬁ%ﬁ SRS ﬁ%s, where N is a trading parameter

specified by the market-maker, or may be based on trades occurring within a specific time
frame. The duration of the time frame may be specified by the market-maker by providing a
time window parameter t,, which is included as a trading parameter. Alternatively, a default

15 value for t, may be used.

Alternatively, the risk threshold and risk measurement may include an aggregate
gamma measurement. Gamma is known to those of skill in the art to be the rate of change of
the delta parameter with respect to the rate of change of the underlying security, such as the
stock. An aggregate gamma measurement provides an indication of the rate at which an

20  aggregate delta measurement will change. Net gamma values are negative when a market-
maker is a net seller of contracts, and positive when a market-maker is a net buyer of
contracts. As a further alternative, either theta, which is the rate at which option prices change
over time, or vega, which is the change in an option contract that results from a change in its
volatility, may be included.

25 The market-maker may provide a single threshold Ayzpyax such that if the absolute
value of the aggregate risk exceeds the threshold, then the quotes are modified according to
the rules set forth below. The market-maker may also provide positive and negative
thresholds A'ypmuax and A ygrvax to accommodate a market-maker’s pre-existing risk bias.

In an alternative preferred embodiment, the market-maker’s risk is determined by

30  calculating the net contract volume traded within a specified time. The net contract volume
Kygr may be calculated by using equation (1) above, with the exception that the delta value is

replaced by the sign of A, or + 1, where calls are positive 1, and puts are negative 1:
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subjective among individual market-makers is the volatility parameter. Thus, the systani $0shdaay be
designed such that each quote submitted by a market-maker includes a volatility field to be used by
the system W@ gig#siging the individual theoretical delta value A,. The theorepiggl@aiizialie A, may
then be calculated either as part of the threshold test, or may be 5 periodically updated at a rate
sufficient to provide a fairly accurate delta value A.. In this way, the system 100 provides the
market-maker with further contrgl over quote risk monitoring system. Because g;e exchange quote
modification service is intende (é%td’dgI S iﬁ@é@d@s’%f a oecalgﬁetﬁgéﬁtﬁ'a rapio(‘ guence of
trades, older trades need not be included because the 10 market-maker has had an opportunity to
manually intervend asterudicisythig theovebume ef, cimh drpgeifateeaisl avea posdiiverimmagadtiy basbe,on
the last N trades syae : Mg tiading Rarameler sregii %)y ket-mak r based on
trades occu‘?#l)ﬁg_ wit%irgﬁé spelf?fiq time [?rame. The duraégjr%1 f%é%gti%f@migtge%ggc%%ﬁ ‘)f/ethe
market-makentipptisvsiagdabuies vallioeng scliingtonitkhaviei posive ketdbatientadihg pamaoicter.
Alternagiveli adalotltal cRP IS RN R R LuplrANA el e e AR O AR Ualfs piue

measurement may include an aggreg gamma measurement. Gamma is known to those o

the art to béon@mﬂ%a@ﬁdwaggaﬂﬁ s sledh patsaribiesy inermedistonabatserayespéafiaadhretivid in -
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the rate at which an 20 aggregate delta measurement Will tHa et gamma values are negative
when a mafatnnakendsk nelsele rofaomedets camdisokitrakens arcaenstingt mskieasy adestatakr of
contracts. Aa%@v%'_r Eﬂérs?é?eflfiﬁ}ﬁf BUNEsHRE R VRIS ‘éhﬁo@t%%t 0 ARHOAPHCER S 'i‘@“%e' e
time, or vega, which is the chande in an option contract that results from a change in‘its volatility, may
be indlddedvaBlawepaiare@eniakbainsayoplieyivdistsimedestishestid (Heaincladeh inathé triskagalohlation.

value of therﬁggr%g@etﬂi%&{‘&i@tg%hﬁ&p m%%%ﬁhgﬁegﬁ?eﬂU\%ﬂﬁr{g&ﬁe’f@)‘%gyéggsatc%Qégﬁﬁgziﬁh@erates

set forth below. ’I’he'mar et-maker may also provide positive an gative threshold m,~x and
A-mmAX toltiklerhio ceeation ark Sl iermiativ sl éhe sigstrmn mskythiesomiigureidmsniifi ey etmber

embodime g - 'S {iSK | [ . 30 calculating the net contract volume traded
%ﬁ%@ﬁéﬁ?&%@?@f&ﬁ&% % HRIGIR NG Pyt oi0

within a speci ime. The net contract volume KNETmay be calculated by using equation (1) above,
with the exceptionlthatithduidien onibedisnenisiathedaggresatsigisloficasuramenttenay dits sirepbifisidivey 1,

and pyss ar@aﬁ%%ikf the total number of put or call contracts (or deltas) that have been sold or bought

within a given time frame or within that last N trades. Thus, for example, when a market-
maker has just sold a put, the quote service module 240 may calculate the total number of puts
sold (or the delta due to all the puts sold) within the given trading window and compare it to a
threshold. If the next trade is a call purchase, then the system would calculate the contracts or
20  deltas for the calls purchased. Thus, if any of the four aggregate volume quantities (buying
calls, selling calls, buying puts, selling puts) exceeds a threshold (within a certain time period,
or certain number of trades), the quote modification module 340 modifies the quotes
appropriately. Alternatively, the quote service module 240 may calculate the total calls
bought plus puts sold, and the total calls sold plus puts bought, and notify the quote
25  modification module 340 if either of these aggregate values exceeds the threshold. As a
further alternative, the quote service module may use a weighting scheme to calculate
aggregate values described above. Specifically, in-the-money options (options with intrinsic
value) may be weighted more heavily than at-the-money or out-of-the-money options. In one
preferred method, the in-the-money options are weighted with a factor of two, at-the-money
30 options are weighted with a factor of one, and out-of-the-money options are weighted by a
factor of one half. These simplified risk measurement and threshold tests perform adequately

due to the nature of trading activities that typically result in large risk exposure.
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18 10 JULY 2006 WO 01/50378 PCTIUSOO/34384 KNET =ES;.sig-n(A&Uj -K,, fgr gach tagg. i. (2) i
The result is that the volume of each trade is treated as a positive or negative value, depending upon
the nature t(I[; t - selling calls and buying puts have negative contributigns, g ing calls
and selling%% s%ﬁ@%%ositive contributions. The sum of the 5 trades is then cglgﬁfgéb / g%‘r{;vide a net
difference between the number of short calls plus long puts and long calls plus short puts. Thus, the

market-makers may ify, a threshold.in . terms maximum net contract yolume qffset, KmETmAX
(or positive and Z@gﬁ%ﬁ%@%ﬁgla@%@%ﬁy 3?’1{(3% r.srr,fl%}{(?’ %gggﬁﬁ)&&o\éoﬁ%% SHEBTRYSREr's
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market-makers to specify a time 10.window.parameter tK that specifies which.trades shou

included in"thé sk caﬁ%%%gf%ar%{.eﬁ us%% 2 1(%?:’6%%]?3{:5[3320 t\qg? hi\%%ge}\g%@%ﬁ%a%?ﬁwggﬁévious
t seconds widlibaingchideh ithenuatidet2nAlttesh athdely sHoaldyisteinc adgdbia ¢m5'r%ureai¢alﬂﬁ>@¢h ifyIh, the
number of previous trades to include in the risk calculation. till.further embodiments, the aggregate
risk mgeasJ}%%g}]%%ry tgréagii{r?"ltbﬁﬁg(gr%ya gl%a}lc}uféot{lr?aﬁhgnfol%ﬁﬁﬁm efof eorozf%%%%{?gc@%%r
deltas) thatdwdmbtecthaiolghotetmodificativihin a given time frame or within that last N trades. Thus, for
example, when a market- ; has.just sold a put, the quote service module 240 may calculate the
total numb‘é:ug) 'f)ﬁ < é%’%ﬁk% lﬁé’? é{'ﬁue to all the puts sold) within the given trading window and
compare it to a thirbehgimt¢f Seeviextrradidds 240albpHuhehasehihga theteystd@Owincludsicalajadiee
contracts ar 2Q deltas for the calls pyrchased.. Thus, if any of.the four aggregate yvolu uantities
(buying cﬁg%feilﬁ#]lg%aﬁ srV ffﬁyllﬁla(%ltifs?gglling-fﬂ)eutgsl%gc]e}geoé{é%%ﬂ?gsﬁ%?glf\?vifﬁf)n&ﬁ%egr@% e%ﬁeriod,
or cettain mnmpib‘l hmentddaa:hq&)rttbﬁtheéqt;mmm{m [ tinaclilullemsﬂ@,haﬂﬁmydﬁhl 'Tﬁﬂm@h ml apprdmléc?mlyd
Alternatively, t e service module 240 may calculate the total calls hought plus puts sold,

the total Al e ST BBLGE SR M e B Ok S AT AR A DA A0 P LRASPS Pinese
aggregate gqadte slgectse d$ ibeytiote shotti fidetian fliethive attedudd 34 Otperfaraie gaovicacdificdsondyyuse a
weighting scheme.to calculate regate values described abgve. Specifically, in-the-maney options
(options wREC RIARDIC HaYSaly B R AP RN Re SoHP A JHE o S e siteey
options. Insemace module 340 resides on the exchange system computer 104, 106, or computer cluster

15 102. The quotes are modified by the exchange system in an automatic manner that does not
require further input from the market-maker in the form of quote cancellation requests and
submission of new quotes by the market-maker or his computer. In this way, the exchange
system performs quote modification immediately and without the transmission delays
inherent in communication systems and without delays associated with processing queued

20  cancellation requests received from a remote location.

If the quote service module 240 determines that the threshold(s) have been exceeded,
the quote service module 240 determines revised quotes and forwards them to the broker
service module 230 and the quote objects 250, 252. The revised quotes can take numerous
forms. In a first embodiment, the quote service module 240 revises quotes by canceling all

25  outstanding quotes in the class, thereby preventing any further trades from executing and
giving the market-maker time to provide revised quotes. In this embodiment, the quote
service module 240 sends quote update messages 290 in the form of cancellation messages to
the broker service module 230. The broker service 230 then removes those quotes from the
electronic book. Because the threshold test is performed by the exchange system 100 after

30  each trade, the cancellation messages are therefore preferably processed before any further
trades can be executed. This is possible because the cancellation requests are not sent from a

remote node on a wide area network, such as a market-maker’s computing platform, but are
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preferred method, the in-the-money options are weighted with a factor of two, a 5:3%%:%{ %O options
are weighted with a factor of one, and out-of-the-money options are weighted b P ne half.
These simpi§igd igispeasurement and threshold tests perform adequately dpe-iaidiR/saigye of
trading activities that typically result in large risk exposure. 19 10 JULY 2006 WO 01/N)378
PCT/tJS00/34384 It should also be noted that the market-makers may be grouped together for

purposes gefiskidpbsutkeasalysitsd RettientMO0talMisk prayiBescaleuliiambasesroninmiagesaof
one or more malﬁ)ket-makers. The market-makers provide a group identification parameter(s)

indicating VWARSTTHEP FRETRAEF TS 8% B6H554 IROER SaTrBcAarclationatrgnests Siprm a
manner, magkRirmnaiR{stastby immvﬁegkpatb@paﬁtﬁﬁﬂlém{a @r@ﬁﬂiﬁgtgw}t maﬁagzéi@ﬁﬁin ati their
guote modification, Automatjc Quote Modification The quote service module 240 of the exchange
system 100 inclug@saasa%é emBBﬁsﬂW&nﬂ%%ﬂ%? AFSYSRemot e REY s Bentes Ry ﬁegé‘ﬁl/%%?odule
340 may belu&ﬂtifypdemeiart]ed &&tﬁ%ﬁ@%ﬁﬂﬁiﬁg%&&@ﬁi@&ﬁé@kﬂ@dﬁﬁw feaNcae A I8E RAKsREesrice
module. It may also take the form of a separate quote factory module for generating new instantiations
of quote o&%%fg?aﬁf&rﬁl%tgarﬁ%gdmﬂﬁ%ﬁgvﬁs ] fg@kﬁrpse?fﬁ’r?ﬁgr&?%t@%%a’ﬁ alibh Byrket-
preferably awikenabisnlpdeifsing abasistsThevidapRaIai g6 BYeay IdTal iitemadifaRiDMSaRce
module 340 r siges on the exchange system ogguter 104, 106, or comg%uter cluster 15.102. The

quotes are ERBY #hE aReie STNISsnaduls 214 seosaroisaraatan 200 Jus st serding At

input from melaiilﬁ@hfﬁr;]ﬁs%gestttetfwfﬂit@fléil&wiﬁiﬁﬁ@dﬁﬁ%@%&%ﬁ@%k?@%@@%ﬁ@fs@g&?@mes
by the market-maker. or his computer, In this way, the exchange system performs quote modification
immetfatel Sﬁa‘fa&ﬁﬂ&hlpfﬁ%t&%ﬁ?ﬁ%%%ﬁea@&wqﬂwgr%%‘% HPCOHRTHHAT Ot BAOK R R 2 ARG

delays assggiafia@shisli pescaspirpaHed oy (B0 eancalatinnreatuestafaceiBdHaNthd enmetdiipeation.
If the quote service modHIe 240 determi%es that the threshold(s) have been exceeded, the quote

service molIS3ERS AtihThnioLs Arier oy Eecessad heiane 2y i ietrzadrs ican dersrseHrstud®30

and the quats, o) eiksid PosAbR JdiauayiiedAleelRsi6a RtpleRth e eieiUR ot Aradbist fyabediment,
the quote service module 240 revises quot%by canceling all 25 outstanding quotes in the class,

thereby preVeIRiAT ARy Htke PR A ArBATKS PRI APRIRE R AR SR & RriSY Prothae
revisdd quaieshadngthis@eapedonent, the quote

In a third embodiment, the quote service module 240 revises quotes by decreasing the
bid and offer values of some quotes and increasing others in an attempt to cancel some of the
risk already assumed by the market-maker. The quote service 240 does this by automatically
adjusting quotes to favor trades that will tend to provide offsetting risk. Specifically, if the

20  threshold (Kypmax O Axemuax) has been exceeded by a high positive-valued net delta (or K),
then the net delta (or K) may be offset by trades having a negative delta (or K). As set forth
above, those trades would include selling calls and buying puts. Similarly, if the threshold
has been exceeded by a high negative-valued net delta (or K), then the aggregate risk may be
offset by trades having a positive delta (or K), or by selling puts and buying calls. Of course,

25 1o produce the desired trades, the lowering of offer values of quotes will tend to result in more
selling activity by the market-maker, and the raising of bid values will result in more buying ‘
activity by the market-maker. In this embodiment, the modification increment is specified by
an increment value. As in the previous embodimenf, the quote service module 240 sends
quote updates 290 by sending quote cancellation messages to the broker service module 230,

30  and after acknowledgment, sending the revised quotes to the broker service module 230 for
execution or booking. Again the automated risk monitoring system and quote modification

service of system 100 provides advantages in that the market-maker need not cancel previous
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service module 240 sends quote update messages 290 in the form of cancellatiq mgpsagggdo the
broker service module 230. The broker service 230 then removes those quotes from the electronic
book. Becaygg thgdhrgeshold test is performed by the exchange system 100 afiefrd&aasizgyade, the
cancellation messages are therefore preferably processed before any firther trades can be executed,
This is possible because the cancellation requests are not sent from a remote node on a wide area
network, s - r mputi arm, but are, 20.10 JULY .2006 \WOQ.01/50378
PCT|usog%%z%%%ﬁ%@%ﬁ‘tﬁ%&%%%gﬁ%ﬁ f&osf%ls?o pt%?/igoe%s%wlel d(\)/%n aélgro%ages
eliminatinghraingexssiiggibn message queue, as would be used when sending cancellation requests
from a remote n improvj ote update.times and providing.risk,man nt. In a
second em bodimogir% tt}?ig l%tllgl] sé,)g;\i/ttcae%r%gﬁ%g gﬂ%&tegng%% %]Sl.rl.% es ?/n% ifs ktgh e g'ﬁqﬂuea%nﬂtlfqe'
associatedivishriiay dxiqigrfprnedesvienthit e ssatketehgkatudsly thesholdums obt fatemtixctodedr
trades.an ' t-maker's expesure to more risk. The market- maker may specijfy the
amousratt o?ttl}%d\%tjg%gg\ég%ggea y V\%yégféag)ﬁ/i r%roetﬁ"é%e\?g &%el.o Th RAIE &R bo tr%gnlfﬂt]glat?lo aetlfgglelrvice
module 24gesEnddl ubst apdsters@ 30 the firstrsesmsting opodide 2otcelEhio parmsetge spectfie wiokker
service m 0,.an nowledgment, sending 10 the revised guotes to the broker service
module 2 ?c!ﬁl égegﬁiﬁlgggé?géﬁéo gglgﬁ? eé%té%%e e rg)étweo d ?egtﬂéc%gﬁeor ugget)yatﬁe{c’e%hange
system 10€caérmraiadh (Fhdepthrketamalattatioy inestagepenidithenefopeognetcrsiiyoguotdmsis hefore
any fintheryliades a0 e AIReYEd (0 B30I IreP sl RiEaURT IS sdseIAtRN eaesls are
not sent from a remote node on a wide ar&a ne wor2t<, Such ad'8 Market-ma ers'compuﬁng pliratt orm,
but al@ getrehststhing the ragepswationguis\stepara0@idn dtknakubeckikentahelsuspecirvidethrrdule

240 reviseg QuQIeR PUAPGIRAN AL MenRIY AASTEHIRUIEE RRIUIIRAGIER AILIEIERSNGPIRCES In an
attempt to cancel some of the risk alrea Yy assumedl yt e ma&et-maﬁer. e quote service %
does this heprentatdadde.adusthagamette sstefaved todukrsithat thillregaoeratimovidecoféndttHatisk.

Specifically, if Q. %( T r AWE| Ax}nh s heen exceeded by a high positive-valued
net delta ((%L?JK%,r][gt]hge%rlﬁtHg%i&e% ’etta tgrlﬁ%%ﬁ%%f et u)?%trsgtij&eg %\%gyaor?e%%t%/ag %eztt)a%(%r “As set
forth abowerithotie tregimsmaied|duntituteyshiiecpdaibemoffen yaky e uieSirabibrthe folldevidireshsodschas
been,gxce igh.neqative-valued net delta (or. K), then the regate. risk ma offset by
racesnau s SRS O SISRIE M I8 ERPURR BRI GIANEY BF el

other hand, the market-maker has just bought a quantity of contracts at his bid price, the

regenerated quote may have a lower bid value. The market-maker also has the option of

specifying on a per-class basis the values of the regeneration number parameter and the

regeneration increment parameter. The quote regeneration is preferably not performed if the

20  market-maker risk threshold has been exceeded, unless the market-maker has specifically
selected quote revision in the event the risk threshold has been exceeded.

With reference to FIG. 4, the method of quote modification 300 will be described.

Upon execution of a trade at step 310, the quote service module 240 at step 320 checks to see

whether the individual market-maker’s risk threshold has been exceeded. As mentioned

25  above, the risk measurement and threshold test may be performed using a variety of methods,

and certain market-makers’ trading activities may be combined for the purposes of risk

exposure. If the threshold has not been exceeded, then at step 330 the quote service module

240 preferably checks to see whether the market-maker whose quote has been executed has

indicated the desire to have his quotes regenerated. If not, then the process has completed. In

30  the event that the result of either inquiry 320, 330 is affirmative, then the quote service 240

modifies the quotes with the quote modification module 340 as described above.

22



25 to produce the desired trades, the lowering of offer values of quotes will tend {g rg$ Boi@re
selling activity by the market-maker, and the raising of bid values will result in more buying activity by
the market-gpgkgisia#his embodiment, the modification increment is specifiedgyr/@Rofgiggpent value.
As in the previous embodiment, the quote service module 240 sends quote updates 290 by sending
guote cancellation messages to the broker service module 230, 30 and after acknowledgment,

sending the revis 0 roker service module 230 for execution oy bogking. Again the
automated risk mo |t8£?ir%§g§/%%§§?%r%dp gﬂ%tedrﬁé n|}|1(1:aﬁlso l103st%rrv %n(e)lfagl%ténrﬁ(ﬁ'&) %ﬁ\%&gg‘%ﬁ ?ﬁages
in that the nesiidetrnoékenatkdel 3. cdvcriqptined sbate] thal4uyt? @O6diAGLOH/ bRRME: 340 may be

PCTIUSO nd.submit.new-quotes while still being exposed. to the sibility of further
trades be%%?eﬁ%g%%%ﬁ%?gﬂcéén grglrl\ll?cpzewgﬁrr%ng Vé?slg%@(ﬂa%?l ra u&%%%siﬁ%ogrgr%?a | eg ?ﬁé‘%@’s Xfilled
quote. This spgride panfmensddalen Thihquotkatemegenesatisk tarestied] borenisthefen exanpticss 5
The marke s able t I te regeneratio eters yia,client application server 210
that artnr% sto%}?lﬁ? %fﬁfeaﬁgs)‘é%r’ sggfa\zglgﬁ?nﬁggﬁ ugleaig%(.)%énpg{;ee{?n?ﬁg}so S?E)lg(ﬁfﬁkv%i%%rv[{)%r% u%@?grgign Bled
for quote regesdranion, and the extent to which the quotes are to be regenerated. The market-maker

may therefore speg; oduct-by- uct basis, how. many times the guotes are tq he
regenerated afteﬁglaéi%ﬁég%fg%oﬁ g%:sl %%%Hc? HRiSTs lrhe‘?%]\flrﬁéleo ?‘8%%5%%.8 S§§ eée}rlgléeé%'ecr%ﬁ%ﬁor?ﬁmber
parameter ifilerstentebfakesen diyahshangesifyndy meold i c shiene gene et co altoiastheectnimirm shes same

norain 2o 010 O0L Qo ATLIE i S SPGB R R ot
a quditity clatmstractbeaphisaffeenhodinting regérebitethcudes rivpjchavempimhent offer dadusibed
and offer dL LS e S S, T8 Pt s
bid price, tReocessarekinsd HLIE mayrhimvepsocessar hithpinentEHbenaghethatalontralsdheaspiretmption of
e o L L PR e
threshold rekslbingheat de geolvida tesitiserihadkanetiakelityas specifically selected quote revision in the
eveny e isk thropiold fgs e £X6esI5d 1R HIGIRNSE B R SRSRON P94  mputer
readable medium including magnetic disks, optical disks, and any other volatile or (e.g.,
Random Access memory (“RAM”)) non-volatile firmware (e.g., Read Only Memory
(“ROM”)) storage system readable by the CPU. The memory locations where data bits are
maintained also include physical locations that have particular electrical, magnetic, optical, or
20  organic properties corresponding to the stored data bits. The software instructions are
executed as data bits by the CPU with a memory system causing a transformation of the
electrical signal representation, and the maintenance of data bits at memory locations in the
memory system to thereby reconfigure or otherwise alter the unit's operation. The executable
software code may implement, for example, the methods as described above.
25 It should be understood that the programs, processes, methods and apparatus described
herein are not related or limited to any particular type of computer or network apparatus
(hardware or software), unless indicated otherwise. Various types of general purpose or
specialized computer apparatus or computing device may be used with or perform operations
in accordance with the teachings described herein.
30 It should be understood that a hardware embodiment may take a variety of different
forms. The hardware may be implemented as an integrated circuit with custom gate arrays or

an application specific integrated circuit ("ASIC"). Of the course, the embodiment may also
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Upon execution of a trade at step 3 10, the quote service module 240 at step 320 ¢hegks\osee
whether the individual market-maker's risk threshold has been exceeded. As mentioned 25 above, the
risk measur@rgasiisess threshold test may be performed using a variety of metpegg;s@nshsrtain
market-makers' trading activities may be combined for the purposes of risk exposure. If the threshold
has not been exceeded, then at step 330 the quote service module 240 preferably checks to see
whether thd)aimphainmat@rwdﬂoétsqamhdndwdre&nmpemﬂ&rhhasiﬂmditﬁtdd thetidatireitgshave his

quotes reg%% rag%o #ftﬂé}t th?n the rocess h S & %i n 30 thfi. event that the ﬁr@P ult of (ﬂther

inquiry 320 IS affirmative, e uote Senice fébse reﬁ%t%@(/\hﬁ] %%%e n

modificationledmdtdd BaOwarel ewdm bedrahﬁi}@ @24 Prdightayh Mﬁlc‘vwﬁs(}:hﬁﬁalﬁﬂ@'ﬁl USO00/34384
Quote modifi r%Opoanng%'er%Rgpg'udeu Siquaie re eneration module 350 and cancel or revise quote
module 366n Rtioned %ove %né) e modification module 340 may be integral to quote
servicédmodule 24Dh@rctalmysbﬂmmmdetjbﬁ seqdicte Eanﬁe@ltmdwlﬁsonb&dyobéemcﬁ‘eﬂalmseﬁﬂm
module. Th es, rated, cancelled, or rewse,d for Qxam as 5 descr % bove and
submitted aeg iﬁ%ventﬁ])%s 7 awgitlgrdker ser\?llce modrr}eafﬁo ﬂ)r é’xecﬂ.ﬂdﬁ In-g?gfg 4 mvoke
embodimeri§ &f.$he€. @ét@npm&gxaphrﬁhand Ia&ysm]deacwﬁhddﬁeﬂmmdtcﬂs"ﬂnémwmlmt@odnﬂiﬂedrse,
that changelshere orrneogl1 catt())n(ﬁ ?t mao}g in the eﬁr;bgcdlment Wlﬂll% t% 2 t|n Ihe tru c?
scope of thé presenl’lnve ntion, as gefi oc% e appendeé’}i%anl el %}We?‘ﬁl
preferably mq:iumdsﬂtsgimemtmqndaewimmmmdhmmkmﬂomethods in software modules as a set of
computer executable software instructions. A Central Processing Unit ("CPU"), or microprocessor,
implements the logic that controls the operation of the transceiver. The microprocessor executes
software that can be programmed by those of skill in the art to provide the described functionality. 15
The software can be represented as a sequence of binary bits maintained on a computer readable
medium including magnetic disks, optical disks, and any other volatile or (e.g., Random Access
memory ("RAM")) non-volatile firmware (e.g., Read Only Memory ("ROM")) storage system readable
by the CPU. The memory locations where data bits are maintained also include physical locations that
have particular electrical, magnetic, optical, or 20 organic properties corresponding to the stored data
bits. The software instructions are executed as data bits by the CPU with a memory system causing a
transformation of the
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electrical signal representation, and the maintenance of data bits at memory locationdun Yh200&mory
system to thereby reconfigure or otherwise alter the unit's operation. The executable software code
may implem¥M0t60éample, the methods as described above. 25 It should b&@GhdeP9esB4hat the
programs, processes, methods and apparatus described herein are not related or limited to any
particular type of computer or network apparatus (hardware or software), unless indicated otherwise.
Various typﬁfe% g%rl\,eral purpose or specialized computer apparatus or computing device may be
used with or perform operations in accordance with the teachings described herein. 30 It should be
understood,that a hardware embodiment may take a.variety of different forms. The hardware may be
implementeld % gxs?ﬁfggﬂaﬁé)éocﬁ%ﬂﬁ%vﬁﬁ%ﬁs c%)r%eﬁ%l?élﬁerra%lss%wgﬁtgg Sétlo Sseﬁggl c?ﬁ%&fﬁaﬁ%
circuit ("ASIC"quofahrecnuesetine drattosimerttrnapmpnsiag: 10 JULY 2006 WO 01/50378
PCTIUSOO/34384 be implemented with discrete hardware components and circuitry. In particular, it is
understoocthizash@hsgicrseuchmpsitandonugttisid Ste peedesyiiked hepminessay, seidselamrectetpirier
dedicated C r as program instructions carried out by a microprocessor or
other c%m&l%t%é%%%}sc{gg %@c@%&%&%%%ld not be read as limited to the described order of elements
unless stated to that ifeitiria aetditisrandsquotehewbeneitnapacidicih emss cifisaid quisnsiddlmtoke 35

U.S.C. 112, para d I Wi h rd " "is N intended. . Therefare, all
embodiments tha%ﬁe%%h%gﬁgéﬁ%%ﬁsﬁhﬁﬁg ﬁué&ﬁ)q;g\fv?r%dc ulo%gsé gl%‘ég e%%gl\g/iglteefﬁ&s ﬁ(glrn o are
claimed as the invemtioretdr® Coni@isigg ¥ A608iresi®Id1/50378 PCTIUSOO/34384 We Claim: 1. A
system for processing trades of securitized instruments based on security orders and quotes received
from client computersg@tsmapitigirgy teade 25t orichingesaidrmnsizedairgsisiagda queteroiy, areyipusly

proceggor, said seryek.computer .5 configured to perform the steps of: receiving orders and quotes,
wherein specified ones of said quotes belong to a

storing each of said orders and quotes when a trade is not generated,;

determining whether a quote having associated trading parameters has been filled
as a result of the generated trade, and if so, determining a risk level and an aggregate

risk level associated with said trade;
15 comparing said aggregate risk level with said risk threshold; and,

automatically modifying at least one of the remaining said specified ones of said

quotes in the quote group if said threshold is exceeded.

2. The apparatus of claim 1 further comprising a quote data structure stored in said first
memory, said data structure containing a plurality of quotes fields and at least one risk
20 threshold field.

3. The apparatus of claim 2, wherein said plurality of quote fields comprises a bid quote field

and an offer quote field.

4. The apparatus of claim 2, wherein said data structure further comprises a group indicator
field.

25 5. The apparatus of claim 2, wherein said data structure further comprises a quote

modification increment field.

6. The apparatus of claim 2, wherein said data structure further comprises a quote

regeneration increment field.
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guote group, and wherein said specified ones of said quotes have associated trfgmgl_gaéa%aters
comprising a risk threshold; generating a trade by matching said received orders and quotes to
previously Wyegeisegl orders and quotes; storing each of said orders and queteswgaensasirade is not
generated; determining whether a quote having associated trading parameters has been filled as a
result of the generated trade, and if so, determining a risk level and an aggregate risk level associated

with said trpae60imRRKag caithOURGAIR Lot IeveLith e AR WRRIRIL ANGw AUlGfRpticaly

modifying at least one of the remaining said specified ones of said quot e quote group if said

threshold ig exceagerda2of" Hﬁ»ﬁ?ﬁﬁ?@lﬁy%q&i%'ﬁﬂéﬁﬂﬁlfeﬁo&%ﬁ% anleJataSaIEsiaged in

said first memory, said data structure containing a plurality of quotes fields and at least one risk 20

threshold fieldosienshanshauekas dione semate whBRIEeEa nplehesitthef efdere faligeelaspiis@Esretsite quote
field and an offgrguate fieldsbrdde M@%&H&%%Mi&%ﬁaﬁm&% rgilurther

comprises a group indicator field. 25 5. The apparatus of claim 2, whereinsaid data structure ffirther

comprses a quote mesfisaliemnineEssRRdield cEmphRsiRPRH AR SIHIRIM 2, wherein said data
structure further comprises a quote regeneration increment field. 25 10 JULY 2006 WO 01/n0378

PCT/tJS00/34384 7 addiriafinaaidsralifaiparnhessinisaibelaty Shesbirreberieareomprises an
owner field. 8. A method of modifying quotes in an automated exchange trading system that receives

orders and quotes frelteenioiteorivhie s qudadnssid aodeizdrddugieaimeracatchéadfeand
stores orders and quotes.that are unmatched, comprising the steps of. 5 receiving trading parameters
comprising a risk HESS8H4° @&?&%{ﬁﬁe@%@etﬂaﬁgsﬁaagfﬁ’ér{’é%imbéﬂﬁéma@ﬁggﬁ%ﬁk

quotes; determinisgehdzetioertedguithesiduiagdsassociated trading parameters has been filled as a result
of a generated trade, and if so, determining a risk level and an aggregate risk
10 comparing said aggregate risk level with said risk threshold; and,
automatically modifying at least one of the specified ones of received quotes if

said threshold is exceeded.

9. The method of claim 8 wherein the step of determining a risk level comprises calculating a

delta value for the generated trade.

15 10. The method of claim § wherein the step of determining a risk level comprises calculating a

trading volume for the generated trade.

11. The method of claim 8 wherein the step of determining an aggregate risk level comprises

determining a net delta.

12. The method of claim 8 wherein the trading parameters further comprise a time duration,
20 and wherein the step of determining an aggregate risk level comprises summing the deltas
from trades involving at least a subset of quotes contained in said quote group that were

executed within the time duration.

13. The method of claim 8 wherein the trading parameters further comprise an integer N, and

wherein the step of determining an aggregate risk level comprises summing the deltas

25 from the most recent N trades involving at least a subset of quotes contained in said quote
group.

14. The method of claim 8 wherein the step of determining an aggregate risk level comprises

determining a net contract volume.
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level associated with said trade; 10 comparing said aggregate risk level with saiglyigk; Ry d; and,
automatically modifying at least one of the specified ones of received quotes if said threshold is
exceeded. Sydhe/uethod of claim 8 wherein the step of determining a risk leveteampsisgscalculating
a delta value for the generated trade. 15 10. The method of claim 8 wherein the step of determining a
risk level comprises calculating a trading volume for the generated trade. 11. The method of claim 8
wherein the,gte ing risk lev mprises determining a pet delta. 12. The
method of cllzimr%g%v%%%{ﬁt e t?gxgiﬁgjgég%?ﬁnegﬁgé?%r%gﬁ gé?n"ﬁ? aélt?ﬁ‘%e(ﬁﬁg |osri1;I ,??ﬁ?é:r%n WHERin
the step of det&lgisnitiping aygighd sisk dfvehtrashpribessumming the deltas from trades involving at
least a subset of quotes contained in said quote group that were executed within the time duration.

13. The melifodles msthod ofideim Sheheszimthp slemaftdetefarining conaggirgate inskdevall camgrisdserein
the step of detqé{yﬁ}ﬁgiﬁg aﬁggégfg%gqer%ﬂghﬁ%wises summing the deltas 25 from the most recent
a subset o

N trades involving at leas f quotes contaified in said quote group. 14. The method of claim
8 whersin the sfep piciiargritinghR JaaRaRIAd sk eefﬁbﬁ@mﬁﬁésﬁyqﬁs%@lﬂg%%& Bt
volume. 26 10 JULY 2006 WO 01/N)378 PCT/tJS00/34384 15. The'method of claim 8 wherein the
step of determihRgiBgdfisrepbsaifdraaivel tiniss semprises wannelineolligrid apseifiest enerralsaid
volumes. 16. Thednathedseiclaim 8 wherein the step of determining an aggregate risk level comprises
determining an aggregate volume quantity. 5 17. The method of claim S wherein the step of

automaticali naitieget @@@Ia%e@%eﬁpﬁgf@éb%p%%ﬁﬁiﬁiﬁ?%&ﬁ%eﬁ FOMPEIREDF the
c

canceling all said specified ones of said received quotes. IS. The method of claim 8 wherein the step
of automaticall§ReHRTiABesAEsriddRechathauelss SarawIadwiusing the snaibuaeciasedprishshe
reducing the qypaiivcassreidmdirdnfiotés specified ones of received quotes.

19. The method of claim 8 wherein the step of automatically modifying at least one of the
specified ones of said quotes comprises revising at least one of the bid and offer values of

each of the specified ones of received quotes.

20. The method of claim 8 wherein the trading parameters comprise a positive risk threshold

15 and a negative risk threshold.

21. The method of claim 20 wherein the step of comparing the aggregate risk level with the
risk threshold comprises comparing the aggregate risk level to the positive risk threshold
if the aggregate risk level is positive, and comparing the aggregate risk level to the

negative risk threshold if the aggregate risk level is negative.

20  22. The method of claim 8 wherein the step of comparing the aggregate risk level with the risk
threshold comprises comparing the absolute value of the aggregate risk level to the risk
threshold.

23. The method of claim 8 wherein each of the specified ones of received quotes are
associated with one of a first subgroup and second subgroup, and wherein the step of

25 automatically modifying at least one of the specified ones of received quotes in the quote
group comprises reducing the offer values of the quotes in the first subgroup and raising

the bid values of the quotes in the second subgroup.
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19. The method of claim 8 wherein the step of automatically modifying at least Oﬂiﬂgﬁ@ ia%cified
ones of said quotes comprises revising at least one of the bid and offer values of eac ofzt e specified
ones of recaiugdiaetes. 20. The method of claim 8 wherein the trading paranmgi¢reseonBese a
positive risk threshold 15 and a negative risk threshold. 21. The method of claim 20 wherein the step
of comparing the aggregate risk level with the risk threshold comprises comparing the aggregate risk
level to the positive risk threshald if the aggregate risk level is positive, and comparing the aggregate

risk level to-the N5agsthnd qEieiaradiord rrata the drsh sbgrernSABMPSISRSyRIRIES 9 o8l STRISHIPIHRRS of
claim. 8 wheredndhehstepcehaosuparing hermprsegajsrisk velwithtas ipkiciyeshaldvirmRRISas

comparing the absolute value of the aggregate risk level to the risk threshold. 23. The method of claim
8 wherein each&F 82 HSKilPOSHES of received quotes are associated with one of a first subgroup

and secon roup, and wherein the step of 25 automatically madifying at least one of the specified
ones of re%?v?ﬁ%ﬂ}% #\/Féa(’,fﬁ'o%é yhsiedh &fé%@l%mmﬁ%ﬂm@cﬂ%gﬂ%fﬁ?ﬁ?fhe

first subgroup amdl thisingoie bityale ScohiesetQiesds he sanonsisy heravis, 24ndOwhd:PdR6 WO
01/N)378 PCT/tJS00/34384.24. The method of claim 23 wherein the first subgroup comprises quotes
on call series GEREHAIHFHESEEEXE subgroup comprises quotes on put series options, and wherein

the aggre isk is positive..25. The methqd of claim 23 wherein the first subgraup, comprises
quotes on %alﬁ’[teg]éﬁége N0 f c%agﬁgzgjg@%rgo%a SOYPS Q) S Fueing ARA LSt ﬁss‘?ﬁ%‘é?%ﬁéﬁ%, and
wherein the aggegrteisiakisdifigative iderhbet pretinasdepf claim 23 where the amount of said reducing
and raising is determined in response to a modification increment parameter. 27. The method of claim

8 further c&hpibmmétiemdtof chant@nfatthetyonguatifyipgtheqstepeot Butonmtitsdly rewdifgiagng quogsote

having.associated trading parameters that has been filled a result of the generated radepﬁ& The
el of claico S EERERIEE S e RavIRe Boio i Podik patami s that1e be Aled,
increment.  as aresult of the generated trade.

28. The method of claim 27 wherein the step of regenerating a quote is performed utilizing a

regeneration increment.

29.In a system, for processing trades of a security, that includes a computer that receives
15 orders and quotes, executes a trade by matching the received orders and quotes, and stores
received orders and quotes for which a trade is not executed, a computer-based risk

monitoring apparatus, comprising:
a quote service module that associates market-maker trading parameters comprising a
risk threshold with at least one received quote; and
20 a broker service module that communicates with the quote service module, wherein
the broker service module automatically executes trades and provides corresponding fill
reports to said quote service module, and wherein the quote service module modifies received

quotes in accordance with the trading parameters and the fill reports.

25 30.In a system for processing trades of securitized instruments, the system including a
computer having a memory and a processor, said computer being configured to perform

the steps of receiving orders and quotes, generating a trade by matching said received
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29. In a system, for processing trades of a security, that includes a computer that receives 15 orders
and quotes, executes a trade by matching the received orders and quotes, and el eE8RRd orders
and quotes {powhieh7@ trade is not executed, a computer-based risk monitoripg-apRasatizs.
comprising: a quote service module that associates market-maker trading parameters comprising a
risk threshold with at least one received quote; and 20 a broker service module that communicates
with the quote service module, wherein the broker service module automatically executes trades and
provides corresponding fill reports to said quote service module, and wherein the quote service
module modifies received quotes in accordance with the trading parameters and the fill reports. 25 30.
In a system fasrgepsassiggoteade prieeailiticadvos sHvaNad e RSIeIN dRiidiBgeh oTmRWRIRAVIng
a memory and a processor, said computer being configured to perform the steps of receiving orders
and quotes, geneRIdNe: A EALRIOY Matsbifdea sl Jal BRANGRN0Z 813l Yi OSSR RO 3iéBs of:

PCT/tJS00/34384 orders and quotes to previously received orders and quotes, and storing each of

said orders and quotes if a trade.is not geperated, a methad for managing risk comprising the steps
of: identifying spg%ﬂtgmggf%ﬁ%o gt%gsﬁgfﬂélﬁ}ﬁ@ﬁ? %03%8%{8 ﬁl%‘fpg,eﬁg%%iating trading

parameters comprising a risk threshold with specified ones, of said. 5 quqtes; determining whether a
quote having ass%%%%‘f%ﬁﬁ%&ﬁ‘?w IS PATALEFLS Q?QE‘QW%IW%ﬁge%%ﬂ%ﬁﬁBeﬁ S0 Faifiand if

So, d(\eéermin%{%.an aggregate risk level associated with said trade; comparing said aggregate risk
level with S8 sk threshold; and 10 automatically modifying at least one of the remaining said

specified ones Ofcfe%gml U%Egegv nett}kx]eer glcjl%%egl{g\l/l éfassglo%i%%ﬁstpg Pnlgspea)r(gn%gtde?sd ha%sgbeen filled as a

result of the generated trade, and if so, determining an aggregate risk level associated with
said trade;
comparing said aggregate risk level with said risk threshold; and
10 automatically modifying at least one of the remaining said specified ones of said

quotes in the quote group if said threshold is exceeded.
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