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the open outcry system, marktt-makers are required to make a two-sided markéiCoy{ Hr¥vadiag a bid
and offer quote in all option series. The market-makers typically communicate verbally or visually with
contra tradeygongdisging their willingness to buy and sell various quantities of p@Pdb0298¢ WO
01/50378 PCTIUSOO/34384 securities. Because the market-makers have personal 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
holdings b¥TaliEsting thAF VA TERTRABINGEXGIBAN 6dh 8 YO REMIEAMINGh wanted exposure.
5 hi an automated tradidNdRGBAAER, QETNRISKUHQNEEQRING ASNRHNTE GRABEMaker has
issued quotes in a large@URBE MOPIERCGAKION RERYICESire typically recorded in the automated
and cdmputer-based. trading system, and matched up automatically with orders that enter the system
electronicaMy. Wilfielkofidrdnyestion computer trading systems and increased communication

speeds, the rate 3y IRAR v Mdh R EHRC ShiAl NAHIPBAIEACY e ahayiRam e fgte of

trades that occur in an open outcry system. The speeds are such’that the rapidity of trades may

exceed thdifgsicbinfarastieodhing devaetafrrrarketrapkessiisbnmamasifeal fhvgl midnatia go e
automated;tadingi Ry e AR d S iR M&iﬁ&%&ﬁﬁ%ﬁ%ﬂl@fﬁ{éﬂ%ﬁ?@ﬁf&ﬂf within a very short time

that result in an unacceptable risk being assumed by a market-makefr. That is, the trades may occur
so raldly Brat thdesarketionsofithrdRelatethAt to withdraw or modify his quotes in a timely manner.
There exist SOftWii.remﬁhii{.m nalyze stock and option portfolios in close to real time. Market
data is provided to the software analysis tools and used to evaluate the risk associated with stock and

option portfolios. @paaaiﬁ@vﬁr@h@ o6 Gated proNede om@@mheénbmmsﬁlymgaa@gthquﬂdte_;m
automated, sUbRISS RO INRSEHAART 204 HuBHRS: AhiRVRMan SRS tRURA IS 2k aLHblga;SuCh a

computer-implemented automated position “analysis toolto revise or cancel quotes, the software tools

may be urﬁ!im&t@m‘ﬁﬁig givethetheeepabd it %ﬁMWQt&h&e@?éﬁ%Q%&ﬁ@&@s@ﬁﬁh
capapye of.g¥eeHEAMRCHMING AR SR Br?ffb%@’a?%‘iﬁfﬂﬁﬁ{ O Y ISR SAENAPREPIRIEMSAR that

transactions are received and processed in the order received. Thus, even if a market-maker

responds iPpiEHReREACES thaihigada emidmateersibies exehunscsscdssheth giarmychd vad drased i
queue conialnigi AHARRA OGS HRRLY RS EESRIDRINEIE EXGRARISHEIHTL GAalvaR and
processes the market-makers quote cancellation request.
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



The result is that a market-maker who is willing to take on a predetermined level of) gigk ynagpbmit the
number of quotes or the depth (quantity) of each quote to ensure that rapid 30 trades do not result in
an unaccep¥Bl81ggdrégate risk, rather than issuing quotes having greater detaTARPHRLA$N (Wwhere
the filling of a single quote might reach the market-makor's 2 10 JULY 2006 WO 01/50378
PCTIUSOO/34384 risk limit). Thus, a market-maker's limited control over risk management may have
the undesixainiétizfecBothisgl drinmaectiguillity diatlepriackat. donvall d e tatorg be drisitablectodtave a

trading exchange, syst d methad for, automatically canceling, regenerating, or modifying quotes
under certamn- E%%Fnérac%ﬁﬁl iGns?B &H@%\%}fﬁ?%f—n& tﬁ&%ﬁr‘?ﬁ%ﬁ °Fh"é?ﬂ%8gﬁﬂ ead%& tE%Fr an
automatedtbeacingkexaskege bayinghapegthdadayposarsjsér nuiskitaisgand quhte tsdifichlingssbyvices
is provided. Jn gccordance with, a first gspgect . of the invention, an apparatus is implemented using at
least one cac()fllr%1 [%Pegr{ %eé{/%ug%rﬁsetr% 0?}’?5%;%)‘}%%@%%{&03%d“%{@gﬁ#ﬁﬁ@%&%\%ﬁ% %WM‘H@%BR?B{EH is

configfired to recdivemnreexszatel 1 adimgtesyvidoaraénts pe cifiedro nasehthel guntes] dseleantairad-n a

quote group, and haye associated trading pgrameters such as a risk threshold. Note that not al
received q@c?t%seqalr% r%rqﬁuall?ela%e%g\lllgt fa m‘{;31 %r e §3%(§)§§oc§lriﬁeerbeﬁe : é?ér%lm%a Yote
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plter then determines whether a qiote withiit thé GUStE g riou" RREHEBTHIIEEF A redit of
the generaipettineie, et thavildetapidinesiaridisievsl exahROmadrgaik ik dbilitl assabiptedswith
ke L R R R
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15  maker is unable to withdraw or modify his quotes in a timely manner.

There exist software tools that can analyze stock and option portfolios in close to real
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



BRIEF DESCRIPTION OF THE DRAWINGS The objects, features and advantages®ftheyppessnt
invention will be more readily appreciated upon reference to the following disclosure when considered
in conjunctigighjilséess accompanying drawings, in which: 30 Figure 1 depictsprpreégsregsambodiment
of the quote modification trading system; Figures 2A, 213, 2C, and 2D show the interconnection of
various software modules associated with the quote risk monitoring and modification trading system; 3
10 JULY 2od6liwid).017b0378 okt sekes 38kl wanBdhoves ddequengerdeadranaydiavpréferred

embodimepiQfihe; (ﬁj!ﬂﬁ% ows a flowchart depicting the method
of modifying ql%otgsg%lgf&lé'rAlLED %%é%ﬂ%wglf%%éﬁ%ESENTLY PREFERRED
EMBODIMENT (S V\mﬂdeﬂ@mfwtbqu@lmb@mceﬁweohdmdommmhamfgmessmandoﬁamﬁdeﬁbfor
trading an | m 1 O ferr herein as

screen- ba:g:ju rg%‘ftﬁggsé%%tm g lgg%q%%tﬁgéghé}%fyé des & piura df%comlebu 3@%%& nr(r%y? Y& one or
more Wvorkstations, servers, mainframeSUMMAGR ol i EXNEINforms that 10 provide
sufficient resources to meet the desired trading vqume and desired transaction- processing rate. In
the preferred emBotietieed snévennaratis for eayemstethiiedios axebangerhavivgrigegeatetliguenrts such
as cluster J24piiaHah abcaBR mABHEIRC IR WiRiRcech susigrARARAleaagiRg for a
number of securities, such as one or more classes of options. In the preferred em odlment each
cluster 102fi élmu@mm; R GRRasASES Bomplemeried %@Wéﬁegsmne tospwtep r]ewmbllylmruarecessor
SUN 4500astasts, 240 9 o ffiTbaioh WSO SYHE Wil Ul BRI, EBIRERC 38
servers or Starfire' servers are a preferable alternative. The servers 104 and 106 in cluster 102
comhfunicEetosit i eeiralipestiigib mss roériha Hootes 2argacentaingslcinlyaloptisd grorpmend Idj@aﬁons,
Such as ahaNReraadiA bR ASPAR Bratrold N8P ABeUR ASIVE YRRy

Network 108 facilitates communication between the clusters 102 and the client servers The
network 108IMrgskérdransyiradingareranagtens andesmifpdr esin.b Brefoablic thetaente rm;amqmamd,
provided

all the quotes belonging to an individual market-maker for a given class of options contracts,
or possibly 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



sufficient redundancies and message security are provided. Two such client serverd @ 10J 1Y 2@
shown in FIG. 1. Each client server 110, 112 may be provided with a predetermined 25 message
throughput M9 3&twork 108, where the throughput rate may be a maximBa ¥ e 84mined by
various parameters, including the volume of orders sent by the client server 110, 112, the volume of
guotes sent by the client server 110, 112, the number of option series for which quotes are provided,
communication/cdfigeetibshizes psiqubpdidiigoie Egephdagedmbtitimentivf thidiquog: the difikatisgrver
110, 112, tgesj[%verall capacity of the trading system 100, 30 etc. The client servers 110, 112 preferably
communicate WIRha(I)]t%er elements of the automated exchange system using a client application server
module 210, as fufigeredeswibed flostobart depictng thelinethed s diPinkldioled 0 JULY 2006 WO
01/50378 PCTIUSOO/34384 Each ﬁ ﬁrﬁ ﬁ%“ e 0f 'lifrving a number of clients,

shown.as terminals 114, 116,1,’Iﬂﬁ e cli minals 114-124 may be
snown.as te SEN f M%ﬁl§é .

dumb” terminals, stand alone COMpPUNIY UEVICES (PLS OT WOIKStations), en portable wireless
terminals. The clieNitherefneri0td FIGnaly coprafamichtanbitithent|ehtiersyitals 300 4tll2#digng a
proprietary,pratocaol qr one of m tandar uhEI)ic domain protocols. The client servers 110, 112
may includfapaé?1 Wel server gr%g(r?ir?géc% 0'a Ssegﬁ%’r% g(\lli/egléeers\%lf r ?é?)o %lggiﬁegﬁ?gﬁ |p,°h ?{emrﬁﬁ Jaava,
and the like¢csued-passddeadoge spstorm)ien SR Tsisédan] ibilidds aypdutiiayrifeoatpntadditibichar gy Bs an
alternative (t)oé ;:2)r‘1irvat0<-:-r é.@vlgﬁé\éégo%r Vértu%}PrriI\l/%tn al\rlr?é\sNork at?l%ess. For en}lbo imentj %I;t\at incﬁg}de a
webserver, the web server pre era%ly% GtiiZ8s commory rgg ev&a‘f/ofrqpélr%ceag Wf)lfg P 8 WAt ?‘5ce
with the cliemragplioHfiorestmesou2dd3. tn aastitichetalegiastripiding aslamaltexhatésrdd cginsidttonveb
server interfaocc%gs%dr aigrv]%r &xten ions rgr%ﬁobda uéwg%ioto proiii%g (iogﬂmunitcation H(;_fween th§ web
server andthe app‘ﬁca fon Server 2 e\(S'f‘?‘flhe CIfent serverswfl’&, communicate with té 88
terminals ofd4ehputey vasters sachras kltestarel 62 Gaithaigh oty pratds aepietéd ipriide 1) Aiydeac VPN
15 commur&éﬁg{tioqé? S. Iplé%%%c"%m atermigglrlsO %é;-12t4 ma E%ljgsd%dic?tgg 1prolf;:]{‘rietar %ﬁ}ware to
communicate with the ehent serve 6 ﬂuglor may Htenace With e feRt BeRars” ?[S@S IRRSH-
standard wisbtheoprsfarrdh emieddbrents eranhayloger at62u s ng duleiltyn ¢dviav s sriptersot (May @dso Tielude

Spec'?%lzedsgrrvoevrvsselromo%ga %}Q aﬁr%%%r%f?’ I%leuqtltgrg%gs(s:(l)lle rgl)tﬁrrﬂgws'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.



20 The automated exchange system 100 is comprised of the following five logica] gsgfiwarggngdules:
Presentation Services Graphical User Interface (GUI) 130 (FIG. 2A); Application Services 210 (Client
Application fgyv¥eisoeateway) (FIG. 2A); Business Services 132 (FIG. 2B); Experiaisialggi@tion
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 thaoheehisat Faisadd MDIARS ¢aBblthefe sreingoatypustet ohié eiiaps)ichitovs, dhose
that provi tor alleyu [ [ it directly. Icati t automate
trading fug%i%lﬁsa %AﬁlgB?l'\I\%g%%n?%%E:g@%%ﬁ ng%‘%%ﬁyr%%% Ieb[ﬁgl %1%\5&%%@%% fic))i:%lisp %ﬁggt]ﬁe 30
contents ofdiiphrtitenainalsdstaadiatossreempiring pliniiers tRCdisplayoiketationsiieds coeneptstabiimnge.

This modulerdRlcmaiascsL i 0Rleeans1 99508y Al Ak BRI BRsIRR SLINBAY

actors that use the system 100: traders, market-makers, clearing firm brokers, an
WO 01/50878 Ré myscaysssdesy suaiep aame of meatyatendatd) puhlie ddmaie qutoeaddefhelt

consists of see(alals T flCi 19'5plgy iRaiaRe! £ESB LIS BRAMANE! dada G HarkeMpler CUI

iS an extension o_f the T_rader GLTI a_nd is used y mar et-ma_kers. It cons severa
displayingPapepseing tripréittps abiday 2 atidiag iked and. proei Sl eaeirsg WiclicBt dkeniilT [ istak24

extension gfh the TTradgs ﬁl%cﬁﬂ&#&?&%%%i&%&%ﬂ%ﬁ%&ﬁ?ﬂﬂ%&&s voral Gl Safer

forcing the logout of a market-maker and for setting a maxirhum order quantity for the quotes and

orders of Wvweskriangfisn'siaarkabodimsnis Thet spsiade gperabisanet) (the usebl boregsprefopbhators
and {¢IP da5ls OPELHRISH TARRY &@&tﬁ&vgéﬁgésj@aéiﬁaﬁr&@rm@eW?ﬁ%ﬁ%’}%ﬁé&&%ﬂ%}v&nd 's

used by the market-makerto gerierate quotes rious option series. 10 Ication Services
module 223 @orlmiaddsiom igiraiesarods ot Bsarforitcanatinsoise s, inthatewdby seovermimtar fagtsnaated

actors, to wwssﬁ%tﬁ&gw&mﬂ%& BUSpGR éﬁﬁﬂﬁﬁfcgﬁ%ﬂtﬁs@%ﬁ@sﬁ%&%ﬂiaﬁﬁgﬁé

submit requests to Business Services components 132, notify clients of business events, an
maintain (Elispertisorisw 2 8. infbensdisohsertars HOsihbEd s@anvivicateawitinihe stk 4¢sminals

encompasses ngqp MDA ' i . Q_S'WW m
exposing?fa%plicatio%%ljiggtﬁg? Epplicaﬁo%o@é}giﬁ?e% %Algxé%\fg g’?%%g@gﬁ%g%ngar e%lr(\}/?g Sgr?. n
addifién, tn@tmppnigmi@n dimkgceslhus 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



Module 210 maintains instantaneously updated views that reflect the prevailing stgie;pfi8aslyoactor's
information in the Business Services module 132. The Trader Application module 136 has the
following spagifig espensibilities: submit, 20 cancel, update, and cancel/replagerdessassomit
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 BSYRETR pRE oSl betEndenfilétds usnd brasswentadelyinl eorsistylobseysrat GhI s dors
alerts. ThesatletMakesmesile ks, iphesiiibealiadehdMRaas GG ﬁsaﬁ%%éﬁﬁiﬂﬁ%@ﬁ and

adds the following: submit and modify market-maker quotes; present requests for quotes; set the

market-mahkers: 15 and is aweshbicrarket maksgsiott gasisisat ssyerab Ml B s foy diseleyimgerdlearing
Firm Brokeninadhsd niabtedhiedliaca uaap meduiessid ShiseRanelb b anp adgadlie dellowing

assume control of a tradef's privileges. A Clearing Finn Broker can force the logout o

market-maRkerl sden W dhardinest dyclpnaing firer bjobess 1boansistsrefseverahcWlanfondoeing the
market-mq!sgs%t 5he RagkpisrARRIGeHY d%fﬁa&R{?ﬁié}ﬁeﬁo(ﬁlJﬁRﬁgﬂﬁﬂ gt HalR{Yorpation.

This can include fill reports, cancel reports and new order notifications."The Opeérations 6 10 JULY
2006 WodHsoIvEirE o orrsasaakesp thaiersierndpaticn GlBvsngadbysusipmmsraters and
shutdown g RBJ Rriepuraia. atd SHREGHERIRRIR RIPIME HNABIRHRE: SIRILS- O LA R QB

market (pre-open, open, close, halt, etc.); present logged system events; maintain SBT-specific trader

informatioARfaiHeshb B e wgeiesfansksy i Ehiansirtienienialitatipnaeptigpsgtaseters (quote width,
miniqyim 5 marketnakeliesdeh Al HE alFIPE S RRIER BLIARRAR AT dRHGSH4R] quote

(RFQ), maximum response time to an RFQ, etc). The functionality of the Trader 136, Market-Maker

137, Cleadfgprstiimtigked hebumanas astonfied atormisdies ssuisp bydhemparepsatrBusanRss mber
Interface (YhhiyaRGBHGR (& OH N0 g RiR G @ﬁ%&i@%@&@ Y BRERLNRIACE Jcﬁﬁ»lﬁréﬂaﬁgs

different subsets of 10 functionality depending on the user that logged on to the system. The intention

behind shdArRgnetidssligats aFhusinesieysats;fafaneiniia vspsesikaianswiirfusationdndhservice all
of them. Sepavale é‘e%éyqx2'tm@ﬂy@dﬁ@%19&%Hé&hﬁa§sgé@m&hqéﬁm@@ﬁ%%%@%M‘ffﬁ?%at

Interface API 135 supports both SBT client applications and externa
provides a single entry point to the system exposing the applications in the Application

Services Module 210 (i.e., Trader, Market-Maker). In addition, the Application 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



applications owned by members. Members use the Member Interface API to link thejryLh oxigiimg
computer systems to the exchange system 100, to submit orders electronically and to automate
trading. Likaydsgysagrket-makers use the A-Pl to submit autoquotes employingdhaikoprsggietary
systems, instead of the default autoquote application 161 provided by SBT. The following system
functions are preferably accessible through the AP1: session logon and logoff; market state inquiry

and changg,patificaHanoaRRRRE HeMoWAY SRSBHLARL 2O AR ANASRUSGAIAR SH QL QBHY start

cancellation, and replacement; quote entry, cancellation, and replacement; RFQ notification; order

status inquiRf &P Ardbereba erodigisehanashs shiva oérmentect sraakel{tetcnebieR sibestion:
book "deptiyiineteife et RRged SptiAERh R elahiash e Bl AR e AYBIRER, SAIMESS module

132 contains the core 25 functionality of the automated exchange system 100. It includes components

that correspBncsiertie Rodwtidnfosadigas mrisirindradiag prgreectaitdaraieaidiingisimem such as
members, npideismaReksydikiGH H0IRSBicerierterR9iHoR L B YEGRSOmPRRRR RIBRIMinister

and operate the system 100. The Order Handling Service module 220 maintains the current State of all
orders 30 BrAEiatEmAEsEeRssfEnsieBA g be exposed directly by Order objects 141, bypassing

the Order HandlingXahiaemARy bPaicalkde ISESMLRICPNRRBEMS QiR BagHIEBRAGEHsglly, the
Order Handlngﬁ%erwce 220 and Order components are responsible for: recelvm%ﬁ{ld 7 10 JULY 2006

WO 01/508178 Besk | Ofiorl32 saodulgs i gupeesnd by oferadstheYsprbes latrfase TME) Yamivationr)):
forwardingpfw@miﬁﬁi%ﬂﬁemegm%. RRER HPXREHHIRD 1 FRCENNR LIfRESIRIG6HADEE

notifications from the Broker and Order Book modules and updating Stored orders with this
inforrHatioduasEoRakEY drnsrding paheseses thatlosard ondetbesysiemglbe ipierkiondshiodshemegk 5
componeniscip e pt RARIR.R AdRIH: SRRdINg.HlieRes ariw inaint HaR SRR reeeiving fill

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

forwardingths8mepdataAdkes 81y alfe@attdk hsouakb o ALESRRlHReESHEFE cancellation, notifying
the originating traggg Méﬁﬁaéﬁﬁ%’é@i&@mqggsﬁl?ﬂgﬁyBQﬁIiQEﬁﬁiéﬁ@%l%%ﬁ ihe oxlephiand

receiving order cancellation/replacement requests 10 and forwarding them to the Broker and Order
Book mod@RidigaHens maehaYsreathers. Members use the Member Interface API to link their

15  existing computer systems to the exchange system 100, to submit orders electronically and 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



cancellation/replacement, notifying the originating trader of the result of the requef@%rcﬂhy%ﬁﬁ%ng the
stored state of the order). The Broker Service module 230 is responsible for executing the tollowing
types of ordegsyiigazgnarket, all or none, fill or kill, immediate or cancel, stop,pgi@Riifojt4ayd 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,RAdan4aRsinG: Rer\c6:H SE PRI 22mPdMaAkS 5K Main SeRisa e Quotes)

240 of the fills. The responsibilities of the Order Book Service module 142 are: cooperate with the 20

Broker SeRft&D® thpBrokenmpdisdBsesmbiondesiring erdrosiatia shsnsonetifisgtisadipm the
acknowledgg,ahad Order BeskancaRiachiy RtpliShing-A YR RRRYMER AR RGR" application

136 which originated the order; cancel and cancel/replace resting orders; upon changes to the top of

the book, puHisnaliHensBisledy: errasiredP1EEs efj orriagdbe Hneker vad &dsnBonkies of the Trade
Serviee meghlgoldaats a&%&iy%fa@ge fAetfiaeHg NSt am mﬁoﬁg%%r@ﬁ{xiﬁfg%%%&gﬂim@ﬁtfade
(6]

reports; store trade reports; and forward trade reports to trade match (via TPF156). The

Market-MdEé?iWﬁ@HS@S@W%fFﬂM‘é%% 78d SydsmRook RArkgcrEGuESEIEST quotes
(RFQs) frogprisaiaisn supRRIing Ricie-lRiMPHel RARRB ARSIGIRAGRIN B iR dhischifds \WI¥GR the quote

was requested (by publishing in the RFQ event channel); 30 receiving and logging market-maker

responsesRPfimestiomatictenralistionotetfyipmineredgivating radekof tharesudi eitheseaneptand

persistentlyadspodtingdiemn srihe &&ekfrmﬁ%@sﬁiﬁyéf&@r%é{?c@raﬁéﬁ% PReskppiagflgeports
to orlflnatmg market-makers upon 8 10 JU Y 2006 WO 01/50378 PCTIUSOO/34384 receiving fill

notifit&tiorfa - Soripelmethonninites Baplss srdiydgrddoda madiHesdppprisondrmatintiedithgaker quote
upon receingeAdRaRS I IRE AEGIDAING MR KRLMRAKEARY THREILERG dreneRyastitadie

Broker/Order Book; canceling or updating or regenerating Market-Maker quotes upon receiving a fill
report; updtPdatinghe RrethH s hiBoM I he 5 quotes submitted by a market-maker. The Product

Service module 1ffmaiK&IRE R RIHa 0kt ¢8 AR RAIE Tol RUGRINP HREFATR IS [gpROBpbilities,
the Product Service module 144 downloads, and {)referably
orders: limit, market, all or 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



caches, product information from TPF 156 and TIPS 157. The User Service modulg) 26§ ynagggins all
user-related information, both specific to SBT and contained in the Membership 10 System. It provides
a unified inteytpeedes®BT components accessing user information, hiding the@eiualdogatian of the
maintained data, thus simplifying client logic. The User Service module 260 maintains the information
of traders, market-makers, clearing firm brokers, operators, help desk personnel, back-office
personnel rénedyiagditbmdi frmtions & dait this Badiee difd OpdefBordnee dekspoanackintherdgidating a

synchronlgﬁgﬁr Qge TPF GSource The Tradin ssmnS rvice uIe 145 maintains all
business day and tra (S)‘éesu refa%eglﬁr?orr"3 % T%n an nglé)ﬁl n?%:% sFat?é% of a trading

session, esybopding @msecl}lastdmﬁi@mkmﬂhm Bamlareapcehagmdx@rmﬂmg or espeindraiding session
are also k t rvi rder tQ erfo these responsibilities th Prod tServr module
i sttt i st sttt o Bl s e

144 20 downloads tra sessr nand pro formation vents
that aﬁectwo@s&@ﬁaﬂs&ibwwmmmw The Product State Service 146 is respon5|ble for

coordinating prodi=|$O CP§ S, for ié)i ucg t%%ergig (P(ﬁlré%g%ﬁ%m?&n@dm%hal ing,

closing, and post-closing. twor s ¢ seywrt e rvice 8 insure fiat st Cianges
occur in ap@n@l&ﬁa&hmp@h@%& ithie £1rodBatSnivirs rmuduls thédaffedopisdud prefalablysuch as

monitorin ﬁeLgPEIegr a‘? tﬁ)g qﬁﬁ“‘?} %&rﬁ?%,}exc@?ngeeg enskfclos 859" %Its trading

a product. ratlon eniice TA71S responsible for providing hg i ocaf?on of where a
product is m@nﬁmedﬂm@dﬂﬁtﬁé mformmmm bﬂmpaniicdee&be mdrt@pﬂmﬂ@d:imﬂmd&ﬂemlmmhpts (e.g.
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2006 WOtbQﬁﬁm@Sd@ﬁiﬁm&@EWBmmlﬁhbd@‘laothlﬁmmrslﬁﬁngcmmbmgm 149 provrdes subscription

and notification Sgiyvi Cﬁéae gle%'{,egetpn Lh 6%8 frII ae {gfletlgtn rlegp{ltgd &tsc(]}l tl1(e serﬂ(ce 149
preferably replaces “the Use of event channels. uotes atusre ortln , providing a more Secure

mechanisreléanng ftus Umkmfsyoiﬂsmtbta,rhem ﬁamnee],ﬁﬁohwfﬂacrpeesonmmrﬂtmmshot of market
gﬁ‘ta NS BHEAMIAL ARl AUD DRSS R PRAM AR LAY S 2 EQ AN AER SR IEHIBCEAQ
15  TPF 156 source.

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.).



to query historical market data. The Best Quote module 151 is responsible for ca%llggrﬂg,tggg@arket
best (aggregate quantities of buy and sell orders at the best price) for each product and sending them
to TPF 156vwghighesrygurn forwards them to the Options Price Reporting Authqigiy)desopidbés 10
dissemination. In addition, it is responsible for calculating and disseminating the National Best Bid
Offer (NBBO). In order to provide this information, the Best Quote module 151 subscribes to the event

channel referred Thdgiaife Bide Siasicd MirtieuohRbRREIsORaHpHR Md RHReabAURs aM

competing exchanges. The Best Quote module 151 then determines, the source of the NBBO,

whether it IREURs LA BUIRAGS dPIStImipRANS: Slind 1 SepTisRd4Imesiesiny renleeesest

Quote event ababnekent vl Fol Qiofriamiey rbpdritng, Srevsemial nReéa gAY Raiatis2C, the
External Integraéio,n Services module 133 includes adapters 152, 153, 154, and 155, that map the

interactiorF 3RS ARV Y dReMaTke; Lai S evice 1 oA QiRtaies & cusicnt srepshpirbmeet fatadBpter
modules "adtEEbN(&S pWbEBhith enAAt S BANRER N EHRER il RIS RS RP RICRI B Hhee R

environment. The TPF (Transaction Processing Facility) module 152 contains the adapter to allow
SBT and TPRUeBENSRHeA BarkeEdiata is received, remoduled, and broadcast/delivered to the

appropriate comgieapds: Qb RERIEPIVE salyoblcdoiddfciRaghadc et byl sitgate

invocation or eyent c%nsumption, remoduled, and sent to TPF 156 using its native interface. 25 The

Members/SfPRMIGOf PBY ﬂ%%ﬁ&t@gd?éﬁ%@&%?m%@r A pEasstard sradinetbesese EBFponents

into requesss @ HiehNie ke rshipAyY M ohaopiisHiPEbR épsHils: Aleidgtiyrmastinge The TIPS
Adapter 155 subscribes to TIPS 157 to receive the external market data needed in the SBT

envitdhmPEssaRatiag drdtiiRpmbisssaaisibleden catsalstiianadlisionnmsipg s Natienalin spT.

The Evenseaemiit ol @NEROWias et foviianie inkomatica sy By c0hse RS that it can
propagate these subscriptions back to TIPS 157. Once subscribed, the TIPS Adapter 155 reformats

the markettisesPEdR s FUTACFimENEhEe R dlle heroppytboBesinbisRsasmelivdterihess
publishes dufeserRstNBte fdv SRilpeananrdatEANTIREBEaSQRSE IBNAE I15$ adariaedaies tO
publish u r!c%g rs!,%)/m'%epgfq 9}%%%}%&3%’1?&@}’%? %nﬂ%)%etr}?eafl)rrgs%%%g;scﬁgr?geggr tzt] gci)rn;.slg%%ﬁgf,fgrrld

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



instance when they open, halt, close, etc. The Trade Match Adapter 153 receives

forwards it to TM 158. The TM 5 Adapter 153 handles the following data flows: Trade Report (SBT to
TM) - SBT rarpsissadzghe parties to a trade to TM 158. Referring now to FIG. 3y difraatructure
Services module 134 contains commercial "off-the-shelf* software and extended infrastructure
services that provide enterprise-wide support to various other external systems. One mechanism by

which the BT dkES YSIEITt SAMPRNBAEHBREbMERARN LHBdS BY URBINIRO AR COMsMEIPgsevents,

implemented as a gublish/subscrib%glattern. The following list provides a brief description of the event

flows/notifitidP Ll sederhang s detivisssratrohreriesnal markeisshamg Mbsitaiaieak & (MM)

Quote ServigehtPRIRE RicRpeantmronsuened.by the Market-Maker Application. 15 * BBBO -the
Order Book supplies Book Best Bid Offer’&'BBBO)_events consumed by the Best Quote Service.

NBBO - the Best OtfotdssVateh dpfanier g%i6?@@@§%T@@ﬁ@@l€ﬁ§’@ﬂé%ﬁ§§ﬂsﬁ§n@@%?%e

TradesAppﬂ@aﬁi@ﬂaam@dﬂar&@uiamo%ﬁ%%tﬁﬂwatmgﬂeﬁbﬁ Best QUPLE) SesHee piRRIgs Current
Market Bost events, containinghzo allr%o uct's.best quote, consumed by the Market Data Service and

Trader Apﬁh‘é&’ﬁﬁﬁﬁésﬁﬂ@ s RUEM ficates if the exchange has the best quote. : Best of the Rest -
the TIPS Adaptergemippraiwippiies DosimeiHmxest@yeRirvessHnade 1 taeSasi@uote Service. *

Last Sale -the Trade Service su%’ﬁy’es last sale events consumed by the Market Data 25 Service 150

and TPF AtfIprasreinb “eftiheshellssofiwans andeviended bipstaivresenices thaormemdspplies last
sale sumMmatérENEsI6i8eBapPORCLOY dHBuE 'GHeF @R@Hﬁ@@g&efnbpgﬂie SrdORhRADHIORIREMIAR RIDTY

companent supplies Log Service events consumed_ by the Log Service component. 30 * System

Manaddeme&¥ECTh S EBRAMERS Htsrart b rach Ahesishy spPhiEyehTeRs EvIESVEBRsumed by the
System Manpuameid CMANTh/AlbIQ B bYteRDERIRWRIESIHE Pievidés PBM3fd84ription of

the event flows/notification services (messaging services) shown in FIG. 2D.

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



hisftuniontation - the Instrumentation Service component supplies Instrumentation gvantsy egpgumed
by both the System Management component and the Log Service component. Underlying Ticker- the
TIPS Adapteysypgdses Underlying ticker events (prices, quotes, last sales, newg pieshs)sgegisumed by
the Trader Application and the Product Service. 5 * Underlying Recap - the TIPS Adapter supplies
Underlying summary events (high and low prices, volume) consumed by the Market Data Service and

Trader Applicafisfuepiaiore Sor Rt menation N pHRPeNTHRIIDESS fnsrEmentionereatdy the
TPF Adapiedidod B BEUEtS8YSeniNg REGEHEh SSSHEBnALANR OGS SIE SFAiRert S supply
n

Product 10 Status events (State, Price Adjustment, and Update) events consumed by the Trader
application® Ordad¢qkiesiddckervicee S8 Sandapier snpplige Underlymedekgrsuents (o8ass guates, Trading

Session SqnuceLe T sHRRIESs] @RiRgnes %?ggbslﬁ%r%@ﬁﬁmm e iRERG AHONS

Application140 and’ Help Desk application * End of Session Summary - the Trading Session

Servicé suppli&ndaitysigiRedang-SkediBIS AdptarsupnlissttmlabyinrgsyProsy-FvenB (bigh Sehioe

module 230 suppliss (e RN RICERVRAHL SHRE . Jadgné ﬁj” i 36. " Control - the

Operationsgl40 and HeIQgDesk 160 ppllgcat%ar% supp%%ént%cﬂe@%nts,%@ﬁ& through the System

Management danrdsdiemirtcotisufredelSeBicsisuppliselieds RGpor2ovants Ectsunald bietiraldF Services

133 compo§8%g§eé)1§)ider Status - the Order Handling Service 220 (Order) supplies Fill Report, Cancel
t rde

Report, Upda r, New Order, and Order Accepted by Book events consumed by the Order

Status SersicePidd@cdtafiidF AuaPtedilcd Serueotd4Stadi Rrethe\SkdtQSatel Sarcsupdly Qodie) supply
Fill Report, and Delet rt. .25 vents consume t uote Status Seyvi 49. In accordance
0 S%a%sg%%n%ﬁn‘ﬁeg %’ ?me g@é“%‘&re Irlﬁaejlg(nijt‘i? r%a%%t eenéspﬁﬂ%%ﬁi%\’t%ﬁgr r.afiﬁE business

with a preferre odiment; therea
services 13pplanatienalDiiderSBihdiine SoreichilRg, ané ARIOA daptkrdp2rting functionality. It provides the

repository for all SBT ipformatjon data, T plication services 210 handle the .application
presentation antf* lé}gageﬁ’?éoﬁ ﬁ%ﬁﬂlﬁaﬁ?%%ge%ﬁ@ eﬂﬂgﬁwbﬁ%‘é’ i éif.fm JRARYPthe

business sevdigesdidnasd bplithbopdiatialis hpphestabieciadrely Duskdiphedtien asd. are presented
to the user based on logon authentication and authorization level. The two tiers communicate to each
other by twd nd 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



12 10 JULY 2006 WO 01/50378 PCTIUSOO/34384 supported tiers: the infrastrugiyng pervigeg 134
and external integration services 133. The infrastructure services 134 provide a seamless integration
between theyappliggti@n services 210 and business services 132. The externgldqiggsaiigssservices
133 provide the access to the external system. 5 With reference to FIG. 3, a sequence diagram 200
for a preferred embodiment of the automated exchange system 100 is shown. The system 100

includes asigntRERIGAIAR RENGFRMHE &vesT Handlingsenicadpptide 2P0ca hrpkerggrvice

module 230, a quote service module 240, a user service module 260, and quote objects 250 and 252.
The servidBiataiaREessEYissp 134 roddemerapissidiceration betvisearthe BRpLestioaresritsgsles

running orp 19 SMNEEMEALs RV RE0N OMRALSINSIGRRBRGIEH SOMMLLTES Jhsidotinalg modilgs are

preferably written in an object-oriented programming language and are compiled to run on the
clustered CSHRPWNETESIIR- Preferably, the software utilizes the C++ language, the Java programming

langugge, or othwga%%&etﬁﬂﬁﬁ@%mgﬁ%@aﬁ\g%% 30y B RPlersRINGIEJaRIUAYE MaY be

used to implement the system, as will be understood by one of 15 ordinary skill in the art. The modules

also intera¥iRmRtadRRcangs srstimh00ss dhewatofing Suuemat P drsbidsy aelientppideatioiormation. In
the preferrqdvepaslimestideraranis 4eFRasRGYRIONDIS Rk kbR KisRbanRliealiongsstver 210, as

discussed above, runs on client servers 110, 112, and provides an interface to one or more clients.

The client $8K&F mpdulel D4R 158 seisp @reiis 26 rend e ndic st lendRiZe nBheferyins the
intended UpRkmRE 0SB 54b1 964 hRd GBJeB1IB0@sthare ipoksaiNriS e odnialcialin inglude at

least one of a market-maker application, a trader application, a back-office application, or a‘ member

interfdte. PHeterch?Zsenrong or mpseiRistpransdef compeas, sEhesnfiwinte arsiiieadrole-based
security Mgegd{ghIGAREREA R BRI VRIS RRRURHAT; TRGISS 9 R GHpHeaan Rl Pl 2

may also include modules such as a help desk application, an operations application, and a Clearing

Finn Brok&TYgteny pesermters A2 Frcfsrdilve thespfero ntilizee theoGimbianemasarthe Jarm to set
Maximum MeJurRe S| 8ihAdRR! e 85]ect birdieinhesiegoftitledsRiaieapwanaried for use on

client servers that provide connectivity to exchange management personnel. The Help Desk provides
a utility to f9féwage 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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30 user to logout of the system. The order handling service 220 forwards orders to e RRBFoRsise
broker service module 230 that handles the class of options to which the individual orders relate. If the
13 10 JULYwBQ6/s¥d¢g 01/50378 PCT/US00/34384 broker service module 23p€Eapsaspsgsute the
order immediately, it routes it to the order book service module, which maintains the current state of
all pending orders and quotes. The order handling service module 220 receives order information

from variousrsketrsessdechustiog: D3okatmol agerse TRy keloMmiRisdielsly T ResHds i5 108y nder iRk
system from a client Sa%)p %ﬁtion server 210 or through an, alternative interface such as TFP adapter

s
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system 15Batdlageassvice prodant Spsiasteiies brakensrRivicRiROBUR 230ibuLesRRBsib IR iRiding
executing \ﬁaﬁrigus types of orders, including limit, market, all or none, fill or kill, immediate or cancel,

stop, stop IR PRI e TS aPek Bfet &SIy Nih EISHE RIFRETBIGE Sk Sy LemyidEomoduIgiento

running on ippliRscloangevse Y dOhrOuid i aliglieI6 00 Reciak COMRWETFI dhsp el 3, JRdchvhese
each broker serv'{gg rré]t?dul 230 handles trades for a subset of products offered by the exchange. For

example, tHFOIRFE BRI AW ABIsBRARE AYIRs S PP BRriLing SYHIBRIsE 3R nE Sy siRm

broker servige,waktdess Bk thtesemaipiiemincoming orders to other orders or to quotes 15 supplied by
market-makers to ,@ngn%lete a trade, indiﬁa%a by line 282 in Figure 3. The broker service module 230

also receives quot SeHSHILE 18 Jrsmenstiien b fX eeHE s dlesious iees Rb qulersgo

attempts toiexeditg ditiagendfdhianaiching, ANosRIRTIJMRIAsIReree santdD SibS duwtematosad by
the order book servige modul 14§fi1n the order book. Note that for purposes of trade execution 282,
quotetlare TPERELHYF e gﬁef%h JOEG AEHPYBETRUS R P Y IS REIRd AR 230 HBRIRG 1970 itke

service mogkdBaA3@ saoeivias Aol walthd iatdteaneeleedaipiRcrif iR N siEd 0 DRt AL IS BRsIEthe
guote to the order bo ‘ﬁéor storage with qther unfilled quotes and orders. Preferably, quotes differ

from regulSFStER & £a4haRd asalrasis iRy dotpsaboinBradyrisaAHEtrdo P thsi CXChaRthat @hch

market-makgamisly, thbtRVproRegUOEREk BT QeHtd hib@uRy S Yo2 2abA tAsikitaofiitaresitmaiching
process of ggd%e ecution 282, the broker service module 230 has direct access to orders stored in
the order bddR SeGEich Japduls, 730 thus matches mcoming 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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module 142. Preferably, when the incoming order is matched to an existing quote iﬂpﬁ'JEQ ?}5 t&e
guote service module 240, the broker service module 230 provides the quote service "modu e% 0 with
details of theyhadae3g The quote service module 240 manages the quotes suppliggkbygsuket-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 14 10

JULY 200 50 PCTIUSOO/34384 individual market-maker has only one quote per
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entities, thatbmeits athe weesvexmotteth Uporbnokificationcsf afidil8428@nothe bftkeitshngiceeosddidle 230
(or the order;ho odule), the quote service module nfor e guote.object 250. In tyrn, the
market-ma%cequ}g%ﬁklce:ﬁﬁg K tt e 1illjllltjl\}?ea ﬁ(g{eéxs&r‘élﬁae%orgél%r%%fg tsg;a}?stt[glren. gxésulo gg?\t/el:cgalsn §tile 240
also cancetsmellpdates a market- maker quote upon receiving a request from the originating

market-maker by submitting the 15 requestio.the broker service 23Q. The guote service.module
performs this by fi?glteirﬁ S%rﬁglﬁawﬁ?&?é(rﬂg@?v%%orﬁg% § gigpt%aﬁ Tﬂél (é)%rl AGE |H§ ?1%18 enﬁ)élél e&’eﬁld
cancélled. Thabtelyethsaraidmgnenttibs, 238t tHentredeoves tecytete Tiponthetifidsidinok afidlc28dirms

to the quotg. seruic 0.that.the quot eep cancelled. The te service 24Q then submits the
new quote% r%r%liéezji?s g’j %8?%%6%08érﬁs%$\8/i %ﬁrﬂg ufe %95@%%%3:’%8&%0%8 ﬁ]gl.cf,rgoé}é%e rg'e%d
sequence oifevestdlenduntsshges Rii0bdwdsonbéc. ktakettaMikers lagtifitel aoflithet &bblidatithe

server modet}J(I((;ehgr}Oeanrd access th{se usef{lservic module 2801 T arket-mf\ker communicates, with

the user sefvice module lél%hsl}ésugrﬁ'a & u|(r)1:§13I,S SR 28%8 WorKStALSh B WireTL S: %ﬁ%ﬁé?&ruﬁﬁ. As

shown by linek27 uiredupgn receiving a request from the originating market-maker by submitting the

15  request to the broker service 230. The quote service module performs this by first informing
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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parameters, or quote parameters, are sent to the user service module 260. Upon ifjifigligafigpgg of the
guote service, or upon login of a new market-maker, various trading parameters are provided to the
guote serviGgdnakele 40 as shown by line 271. The trading parameters may pig¢lyd6 438k threshold,
a quote regeneration indicator, a quote regeneration increment, a quote modification indicator, and a
guote 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. Thé Gadtsionthee TepaAerrBduissG00e Shrorh akias Aiakefs aaetionsipare tr2,

and providegdhesaideiesdaIt240unin abiseisvaRPup@AeAYSNEVRO Y HINaISH RS 2idtedPtd QriULY
2006 WO 01/50378 PCTIUSOQO/34384 274, and to the broker service module 230 as shown by line

276. As meliAbRetraieRBaftlef79 befarsifisshsaperlingseldaneiss forward updated quotes (as opposed
to new quotes) to ek BERAVET HF e BRHE PR el a dikal cancglineld %J&i@%r&%f%&ﬁilﬁ%eived by

the client application server 210 are routed to the order handling 5 service 220 as shown by line 278.

The order iSRS A2 SROWS Melmsrobridhke srdels ther favardedde s mrrepraiobPkeRe broker
service MOgkE 2383 8t RHIHAHLOHRIINBEVERS BHIRE Q&AM BRGRIVED Withhibe Re sk QisierRi-fiuote)

in the book as shown by line 282. When a trade is executed, a fill report is issued to the quote service

module 2468S NGy aRsaveshwiththehrstoulsnieedreialia hePakpashayr byine 3z aNden
determines;whgihRrdhkednare 8§ S 6iRk HY BRN QIR BASIHREMBDRAS 980 a2 SIRIAYRY nline 286.

The threshold test will be described in further detail below. A fill report is sent to the quote object 250

as shown B§4indlspaiots segriseoansfale Hdthsammalsassivsdride sdidsisminesivhstbeifiithe use of a
trade f@pordekvichaRedy is(nak SN el baslfiivB. A RMERE BRthRBTssherguairsasKiGesnodule

may modify quotes in 15 response to the trade in accordance with the market-maker's trading

parametersVHbRfidesedbed Brigtberietat heleun A ditsaor st iy heanste s R e1shae broker
service mogilen@30s2s PhOWbRYJHjE2 950 Tila RIRIBISRRYIER- ARRAoMAvALER IR MLUS Ypdates

as shown by line 292. If the broker service 230 has already processed additional trades against the

original qudtRdgHERCIih SV A SBATER30 would respond with a “too late to cancel” 20
message. Once thg haglakhagkaeydodgahpsde e Qe edvibe HYRIR SREY RFMBANS B¢ th

15  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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updates the quote objects 250, 252, as shown by lines 294, 296. The quote obj JIL'JEQ ' gEm the
market-maker that its quotes have been updated. Risk Measurements and Risk Thresholds In a
preferred erggigerk of the automated trading system 100 having integratedpe®,prdenisgdification
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 dbyndtkeexairpls) serreninedinlerdlves fofate spipacthérades By dBRBaIkakBAK ke
associated with tgea%lotion series in the class), or calculating a net gamma, theta, or vega. 30 In
r

particular, lint 155 St risk measurement is preferably the net delta of all the trades for a specific
market-makiier (@dlesignaiedigppunpfymarket-makers in a given class in a given period of time. The
quotes in a given clagsgsitbmittkdiysdingarket-maker (or a group 16 10 JULY 2006 WO 01/50378

PCTIUSO0/34384 ofvpakkeiiarkesssiish RiareMAgreiDas a quote group. The rules for delta
calculations are as listed below: Calls (delta value A is positive) Market-maker selling 5 Market-maker

position will be Negatiyeriglinatdpdigmmaker buying Market-maker position will be Positive Delta 10

Puts (delta value A isniggtiyeditdepksitorakel sRllma:Marketmaker position will be Positive Delta
Market-maker buying 15 Market-maker position will be Negative Delta The aggregate risk net delta is

defingd aspiuNidefl vohe Wiis Jibgdavdyich is the summation for i trades of the product of S, the sign
of the trade, where Syg;%@iRasitiyeuipgh a market-maker buys and negative when a market-maker

sells, A (delta), whichyigftenefich¥aeRion a1, S theiaglyidual series with respect to the stock,

and ranges from

Market-maker buying
15 Market-maker position will be Negative Delta

The aggregate risk net delta is defined as:
ANET=ZSi°Ai'Ui'Kia (1)

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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-1.0 to O for puts and 0 to 1.0 for calls, U, which is the unit of trade, i.e. the numberigf spare006d K,
the number of contracts traded by the market-maker. The aggregate risk measurement is preferably
based on theg/geldekma ANET for the entire 25 class of options, which is the sypgofalhhiggdeltas 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 deftjedoverimdignmftividw ntiketaskeecnthiy zobsilith @aratneefo e Hieosetieah delas A,
are preferab tained by an aultgguote system, (n wn) associated wit tge excé%glgge system
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es
that may be used, such as using the broker loan rate for the iriterest rate, etc. One parameter %t
may be maite ystem JOP progls \the arigganekeovith Soibes sgenokovse diw quatsonsk inivithring
market-makesg. s the volatility parameter. Thus, the system 100 may be designed such that each
guote submitted by a market-maker includes a volatility field to be used by the system in determining
the individual thedpefRsciBREXehaBLS qutie mpdidiestion spniceiuntendethipthddrase ivarcatstbtiskisher

as part of the.tyasholgiest apipauRRRPIIodicrYY dadaietal aer@&%vfﬁei%@lﬁaégigo%%&eefﬁ{éy

accurate delta value A.. in this way, the system 100 provides the market-maker with further control

over tHe quBtskesmmaksihas hgdsys enpombBEbUesaIs oHatRTEc e ard medifl dtie quatesicdiwsntbaded
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included because the 10 market-makerhas had an opportunity to manually intervene ahd mo
quotes. TheReeHed yrdapamaikrirmaksuremaay rheybpied asctiadastiosdaring teithis, avnsafi¢ me

trading Parﬁ’&iﬁé.erm%@&%ﬁyoMéﬂﬂﬂé%Maﬂm&ﬁeBWEQ%ﬁ%?-%ﬁ%%#ﬁlgﬁé?lgiﬂfa

specific time frame. The duration of the time framé may be specified by the market-

providing atie& iR nasaRateeler Whigkhisinelvdeflava wiading aivsnpteranddtemativetias deafaudt

defaufs  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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15 value for tKkmay be used. Alternatively, the risk threshold and risk measuremerRpymgy nelggg an
aggregate gamma measurement. Gamma is known to those of skill in the art to be the rate of change
of the deltaypgr@reies with respect to the rate of change of the underlying segigrity;<odags the stock.
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pre-existing risk’ b As state
included in equation 2. Alternatively, the system may be configured to specify i, the number

of previous trades to include in the risk calculation.
In still further embodiments, the aggregate risk measurement may be simplified by
15  calculating 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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above, the system may be configured to also allow the market-makers to specify; g tijeylshgygndow
parameter tK that specifies which trades should be included in the risk calculation. Thus, only the

contracts K h een executed within the previous t seconds will be incll%jf ' ion 2.
Alternatively, gltg@)}/{s%e?m may be configured to specify i, the number of previous é%?%%%clude in

the risk calculation. In still further embodiments, the aggregate risk measurement may be simplified by

15 calculating therfotal nymbper,of put or.call contracts (or, deltas) that have heen sold or bought within
a given time framele%gﬁri%lﬂﬁi% ?ﬂﬁﬁ%ﬁﬁfr}laa etg?ﬁagls%?ﬁ%g?aé{%%{ﬂéf Wher®p aﬁ?(%?- aker ojiﬁ‘,st sold

a put, the gfiotskssnposanankllgsidd iedyscdheutatd tisk tatyl belvdar]atp bissedodd (he thaddelbd slue to all
the puts solg) n\f/lvitgi%Qr%&[\{g&gradin?hwindog ,[ammd om are.it to a threshg%dfﬁ th next tradteeﬁiaia call
purchase, Thef the Syatsm WouTd calciata e CBATAERISY LS doBEL R M HTEILIGRLION PAIAMECHS) s if
any of the fndicaiigeghiehvothenengrastiitiekefiol yiadescatitayldcbkngeiatiad huying sk s asallatipputdh
exceeds a threshold (within.a certain time.period, or certain humper of trades), the quote modification
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calculate thedatalatatiseibqugte mldifiestiscsold, and the total calls sold plus puts bought, and notify the
guote 25 ngflcay%ryggpﬂ%% lclf either of these aggregate values exceeds the threshold. As a

ftirther alternaﬁem, uote'se |c‘ét'r?1’6dule may use a weighting scheme to calculate aggregate

values described Ehevgu@pesificiity nrodhkn2diepHphonsx(hatigassyithnntiif8icinchidey raaydote
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factot ®f ommplermentrtcodstipertndiy quutio sareie weidliite2dby @ rfastbe of eparieltefliesesiaplifigid risk
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be noted tlgabtheohjeriset-Takquete aylbHigadupediiage tihedids putppadsrms Kslotexxpodifieationalysis.
ran;?L; g]s?(lteafgl!a ig{/j. éﬁ?&’n?a%Sa?lifgzur'%%n%?%%%c%ﬂ&é‘f??ad £S5t fing auaice. loﬁ“arkgtémaokﬁﬁé e
providé a group rdentification pararweter s% indi £§n%; (Ififen BEhaPgiaTRRHCANER
trades shosddvine inciduled3d0thesidsk oalthdatiwhahes dystemaongruteral Re;- hték erscaaimgen coseert on
beha{fsof al%?.gl%ﬁ)er %%%itze%tia?g médified 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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coordinate their quote modification. Automatic Quote Modification The quote serv'cmo%g 40 of the
exchange system 100 includes a quote modification service module 340. The q]Lfi) € X ' ion

service modgg g4 may be 10 implemented as part of the quote service modpder249e/0533¥Y be a
separate service module. It may also take the form of a separate quote factory module for generating

new instantiations of quote objects. The quote modification service module 340 performs quote

modificatiogdnyratedfesabilicadiamatically sRumsingD. camealingoPideR0 et LRHABALOES . TRGIKHBIE a
modification seryice module 340 resides on tgie exchange system computer 104, 106, or computer
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not requiredtidhensdeyteesbytheprarie qakaijaaibaifassnal preirirancst atian seaeasts and
submission of new quotes by the market-maker or his computer. In this way, the exchange . system
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requests received from a remote locatign. If the quote service module 240 determines that the
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forwards thewakep Hgyuisdefy see\iaRmOdE R I6aNE Heereae!BPRieesr 3hGnaRhehbh 0dIRiSed Guptes
can take nur%%;s forms. In a first embodi lﬁgt the quote service module 240 revises guotes by

canceling af ndS YR SETHR LD %ﬁgréﬁﬁﬁﬁ)@%ﬁtmgﬁ% #&0chyr Hshisendiig evetuting

and givingdﬁ&ﬂ(}aﬁ@i%@gémﬂe memmeﬁgﬁviaeﬁﬁfuale&?m g ﬁﬁa@q@imsme&g%ﬁ@t?x%ﬁﬁ\gce
module 240 sends quote update messages 290 in the form of cancellation messages tqQ the broker
servicd mottf éqéﬁgﬂ?gtﬁ?&ﬁ?éﬁgé’ﬁ?ﬂég ﬁ%’ﬁ?e‘ﬂ?é%%é@ foSeeriiRBOTBoRKHIS: AgAHREITYSK.

Because th@éhtesstalili test is performed By tHiccR¥BRanos, sisate10 (L efcaftas B Q- fRChsadacéation

cancellation messages a[le therefore preferably processed before any firther trades can be executed,
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PCTIUSOO/34384 generaﬁ%ad by the exchang_e system 100. This Erovides the advanta%g of

eliminating Y45 AERBESYPHe SUER @A dtRky SHP TRy oy Ao BRRR TR e dRes

from @5  exchange system 100.

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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remote node, thereby improving quote update times and providing risk managemgnj jiasggend
embodiment, the quote service module 240 revises quotes by reducing the 5 quantity associated with
the existing wigQiesosrghe class thereby reducing the amounts of potential fintlpefiiadesage reducing
the market-maker's exposure to more risk. The market- maker may specify the amount of the volume
decrease by way of an increment value. In this embodiment, the quote service module 240 sends

guote upd 90 hy. nc lon messa t the braker service odul 230,
and after %btﬁoﬁéw%gg?nﬂéﬁ&g{eéﬁwﬁugy %(Ieu %ﬁge? %ﬁ % e g?asrlvﬁ:le mc%l ule %r
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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.
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WO 01/50378 PCTIUSOO0/34384 quotes and submit new quotes while still beingexppseddpghe
possibility of further trades being executed. The quote service 240 may also modify quotes by
regeneratingyiyg1sgs-#lled quote. This may be performed even if the market-rpgkarSsisksiareshold
has not been exceeded. 5 The market-maker is able to specify quote regeneration parameters via
client application server 210 that are stored in the user service module 260. The parameters specify

which products a I [ quote rege tion, and the extent to which th tes are to be
regenerated. The ﬁlagr{&%%ﬁ% leartm%é%[?éggf%%? é%@cif%s Hogeer et lﬁflpfr%" u%%%gigfl f%\ﬁl ?ﬁﬁ?ﬁ/
times the quevies queteonhalrdeg 806ratksl miteti@achahovts thesjpetendidéifichtiomisrelels 0 GrigyHesein ;
as the regenerati [ parameter, market-make .also specify whether . the regenerate
guotes areq?o% at‘\{/i)eﬂ%r?t@agr%% 1%95%%;%}?21 \?’él%rerg,a‘o/r%rlél ouglee%g&%lﬁgf? ?%?19’ {8 ,5‘.181/?563% age.
This parantesepisatefearddeariodrdm dhtheumge aeratgméndreinentcelled] iw; révisadyforststemhplsate, if
the market- r Just sol yantity of contracts at his offer, price, the regenera e.may
have g)r higﬁ%%%gﬁgﬁ \%ﬁé’ﬁ%&%@%ﬁﬁé Sf'dsg‘%% s g}aggr%zdﬁg?séh at’éc‘%lé?ai%%ﬁ‘a% rr%%%lﬁ(ilgi a dfé)gired
or requiredespestidrin bid and offer quotes. If, on the other hand, the market-maker has just bought a

quanitty of contragis, athip Bid BAceede, FAACELaIST Quels MaN MRE ASuSE B yalle The v,
market-maker also has the option of specitying on a per-class basis the values of the regeneration
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to FIG04, tblimethobbef prestaimadifstitiont3ptefiitly desindeedogipdo énpdetiont ofte tdederibiedtep 3
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may be peBuresssingsligita(VEHB), ofmetiropiscamor canalieneaiskttertugie thatr adimg ladhieitpsratayn be
combined f e isk .exposure. If the threshald has not been exceeded, then,at step 330
the quote s%%et%nﬂé%%?’e%% %% g%r(a% ?/cggsggkesx 8%8%%% e gr%fﬁ%c%nasfégﬂ%ﬁer w‘é %oé’g %?Jsgtgﬁ)was

been execskel ndbeinditaperdvide thesiesdatraviitapadity's regenerated. If not, then the process has
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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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22 10 JULY 2006 WO 01/50378 PCTIUSOO/34384 Quote modification module 340 ngjudegegote
regeneration module 350 and cancel or revise quote module 360. As mentioned above, the quote
modificationygosies3€¢0 may be integral to quote service module 240, or maypge/irReisiedsdn a quote
factory module, or may be a separate service module. The quotes axe regenerated, cancelled, or
revised, for example as 5 described above, and submitted as shown in step 370 to the broker service
module 23Métomplaeniod vAthitiseedte rvdeireaimpbeatpredaritdmivantibnpastuaibegn idescribed
herein. It is to be .understood, of. course, that changes, and modificatiqns may be made in the .
embodimen Sc%&ISt 08§t ae{ggﬁilr?él rgﬁuﬁﬁg ?Fuaél(és{]&)%%ogf s[ﬂ%g 532#8%%"%1 elcriwgﬁedg%%ys o B gm
appended 1Bdikted hitivpreseci esranoABHENopae ferainiyn ictadetdog imtrddghe eat the described
methods in s g%\(/)vare rgo?%ggtﬁgr% gr%t %ﬁorg&tilger executable software instructions. A Central
Processing Unit Prcc}ff’elﬁ? or micropro ess@r, |mpFe'ments the logic that controls the operation of the
transcéiver. The mitwo plooss showxdenot ds seftdvasditnitdao ttee plegriadnectiby sfietenamiskihissthe art
to provide the.described functionality. .15 The s are cap be represented.as a sequ af binary
bits maintal%%tg%ioﬁ%r%pﬁ (%e.ﬁ?negéé%ll%nmuesg iﬁﬁ%cﬁ%r&lngm r%%ngs néﬂc%sﬁ%ugpﬁclﬁ%}gﬁrécfgﬁﬁvé’
other volatiBSdU (#.G., §Rehdmmagrepk s mehamy (MadMjihoan thelatdedfitmesart (e.got Reddtedyd.
Memory (" 'J) storage system readable by the .CPU. The memor. .J]o 0 here data bits are
maintained% ggelnéfﬂaie?%ﬁlﬁs%@%?ﬁ%% |oa§sc ?%%ngglp}gﬁi%ﬁﬂg? %Péig?ﬁgé ,0%?;’5 r?é#éwéﬂ% gfﬁl}l&s 29
organic propgriiedenty thspbodirg taitied stottedinkatatioins. The software instructions are executed as
data hits 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.
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30 It should be understood that a hardware embodiment may take a variety of diffedejyLiorae®orl he
hardware may be implemented as an integrated circuit with custom gate arrays or an application
specific inteBiatdedduit ("ASIC"). Of the course, the embodiment may also PE¥TEIWE¥38H06 WO
01/50378 PCTIUSOO/34384 be implemented with discrete hardware components and circuitry. In
particular, it is understood that the logic structures and method steps described herein may be
implemente\%rbﬂedi,cated hardware such as an ASIC, or as program instructions carried out by a
microprocessor of Other computing device. 5 The claims should not be read as limited to the described

order of elements unless. stated to.that effect. In addition, use of the term "means” in any claim i
intended tgm}v%kseysg%sfgr@mﬂ?l Iﬁ%r%%(igspﬂij ,egﬁﬂtézﬁy é?a?%'f{/nv%(%liatsr?g %r%ec%r}gn%dlcg%gp o]
intended. Thermins, relledvmbddcimehtmthahgoiteesydtiptisngcope and spirit of the following claims and

equivalents thereto are claimed as the invention. 10 24 10 JULY 2006 WO 01/50378
PCTIUSOQSKas oY esgiaimeomputyrscomifusipgmeassingriraded affsecesstzeshidsteuveemisniyaged on

securitg'ordc%%gﬂge%gé%%ﬁ%e[%e&%g@fcliem computers, comprising: at least one server computer

comprising a memory, a processar, said server computer 5 configured to perform the steps of:
receiving orders and gessizrégvhandsirs spdcifindconwhatsarpepifitdsdueionf teid qpotte betang tnd
wherein said specji] 0, f.saj associated tradin I [S.COMRrisin ISk
threshold; generat {%Qg #ra%glﬁ b%@n%‘?é%%%i%%% %éeﬁf\?%% %gr%se?zdgaﬁ% u%%lﬁ%ﬁr%%v%%%%ﬁd 1%(%e151§ved
orders and quotespatonetgre sompfisiig ortsbrtheasbioddiotes 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, detergeigrajingisk tkadel by duatching sgidereceived orders and quotes to previously

10 received orders and quotes;
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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risk level associated with said trade; 15 comparing said aggregate risk level wittj}osglglj{'?slﬁ@gshold;
and, automatically modifying at least one of the remaining said specified ones of saidquotes in the
guote groupwisaigdbyeshold is exceeded. 2. The apparatus of claim | fin-ther pefpreNaBHUOte 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 bighgugia diald (#ehan SR JURISHE s TG RR qﬁf@ltéfscgﬁlﬂggk r@‘%&%@%‘ RSgld data

structure further comprises a group indicator field. 25 5. The apparatus o erein said data

structure fiirthar RANAESES AGHBH MRS RN meRIMEkinth e ARRRAMS AT HAIM. .plierein
said data structure further comprises a quote regeneration increment field. 25710 JULY 2006 WO
01/n0378 PCTAdgsomd 3pItes fiemarsmaetacephuisinh Mattherethe Mulerstantrgvnies fiortaenerate

comprises an QYS! fiflGi e IREIIAHN PLAAL NG AURIRSIhEA, RUIAFRRIRY SXignggrirading system

that receives orders and quotes from remote computers, matchés the ordérs and quotes to generate

trades; and stores orglegsan @é{g@sﬁmﬂ%yem%ﬁ% £ERDMHsERAMae steps of. 5 receiving trading

parameters comprising a risk threshold; associating said trading parameters with specified ones of

received quotes; detapéfgydaeihaidimgyriaaiRaassgiairsbadiner paianatqipias been filled
as a result of a generated trade, and if so, determining a risk level and an aggregate risk level

associated with said detelenibineowtipalisics Saidiadgrenaiediskatedal Mk SaiehfitddiRrBah blbnanted

automatically modifying at least one of the specified ones of received,quoptes if said threshold js
exceeded. 9. Th ea%%fgﬁliltoqla&&?ﬁ%%‘ae?@a%ﬁgés‘r%f)oogﬁgmfgr};ﬂE@?’ i eeleitHating
a delta value for ibecpasretaiesd thddesaid trade;

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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15 10. The method of claim 8 wherein the step of determining a risk level comprﬁ;&g&e{p@l@ggg a
trading volume for the generated trade. 11. The method of claim 8 wherein the step of determining an
aggregate rigipleyedsgmprises determining a net delta. 12. The method of clapgnBuahesgiguthe 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 grou ithin the ti éi ation.. 1.3. The method of claim 8 wherein the
racing paree s B S S e e B RS PR e
risk level compégfesminimginyaiabigd|sam adeotracheahmsts.ecent 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 aggregaté risheaethedrapaliin §avbereimithestsptafoinicinivingrae aggregaiuisk X06h conrises
01/N)378 PCT@§%@&J&&%@@M@ %%8 wherein the step of determining an aggregate

risk level comprises determining a weighted sum of contract volumes. 16. The method of claim 8

whereig theistepef HslissMigan %%Wﬂé%&@@/%ﬁ;ﬁﬁmﬂéﬁ&lﬂﬁlﬁmgﬂw@ RAYQIBIGVplUme

quantity. 5 17. The method of claim S wherein the step of automatically modifying at least one of the
specified ones WesHigdewsr 6f Wi tesaiveisiaies cometises sansshingpribisnid sprsifistisends riceiced
quotes. IS. Thegpgthadpb@i@im 8 wherein the step of automatically modifying at least one of the
specified ones of said réceived quotes comprises reducing the quantity associated with the 10

specified ongs Phéaneinsd apeitin 19 wiemaossf sleimaihesnin isiaRPhaanatical me

modifying at least one of the specified ones of said quotes comprises revising at least one of the bid

and offer valuePeF st Atss PEsejsbrsreiyuhuotrseemratey istacingdha praniim assemiateshvwberein
the trading pargpeefaed 6ARRITSBRINESIGSSiSK threshold 15 and a negative risk threshold.

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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21. The method of claim 20 wherein the step of comparing the aggregate risk Ie¥§lrnmr

threshold comprises comparing the aggregate risk level to the positive risk thres the aggregate
risk level is pagigivenzagd comparing the aggregate risk level to the negative rigkhesieldsif 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 threshaold. 23. The method of claim 8 wherein each of the specrfled ones of

received qdGte S5 ethod el gladm 23 wh greindhs Se g apPRresissh uaist B LssaicsiRpiionshe
step of 25 autgiaaticalhesandifvimgaul &f theotnedfiepuongsiod repedRd ahPtehindiae gidote

group comprises reducmg the offer vaﬁes of the quotes in the first subgroup and raising the bid
values of the q‘t&ﬁf@g Paél%é&’&%ﬁ%bgroup 27 10 JULY 2006 WO 01/N)378 PCT/tJS00/34384 24.

The metho alm in the first subgroup comprises quotes on call series optiopns and the
second su g‘t? ‘?ﬁls’ﬁ gpl‘eﬁ% SOPEOLR FOPHIASSS BHQtSS Y EYLASTRIORIS itive.

25. The methoa‘hdf ﬁialrree&wr@r@gfottiﬁ Bl IR QUBLEOBANIEAS QLIS SHNEHY, SAieSvBRHARSIR and
the second subgr E %I‘ISGS guotes on call series options, and wherein the aggregate risk is

negative. 26 SOOI DS where the amount of sald reducmg and raising is determined in
responset OdIfIC i eme ameter. 27. Th ot claim_8 further comprising the stop
of automat caII @l‘%" aF 8[?6?& %O%&Wp%e@%@ ‘grﬁ Hﬁ]&% T FRERES'S ‘%t&’a%?%
parameters thastslmam;emﬁrﬂedlf&a@oremtteﬁ{eﬁn@gemted trade 28. The method of claim 27
wherein the step of regenerating a quote is performed utilizing a regeneration increment. 29. In a

system, for23rdies siethtrdddscidim st furiher thampridirgetha steppiitenttimatiesity emdifyiong ergwstd

guotes, executes a trade b mat hin the fe eived orders a otes, and stor S, rece jved % s and
D oD ki N

quotes for whicRBRrade 1€R0 relxe a coan"fllpyg1 0815%6 Hﬂr oring ara 3

as a result 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

28



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 communi@&ffeﬁ%i\{hztﬂg%uote
service modpte oyykigrgin  the broker service module automatically executes traggsiane amyides
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 28 10 JULY 2006 WO 01/n0378
PCT/tIS00/34384rokaar §itiek qo piesitasliendosisha sroeivam @ (s aRINERS @Rl StHRDRash of
said orders and quotes if a trade is not generated, a method for managing risk comprising the steps
of: identifyingafpegified mmesdksaitbe datiefard telpRBnDIte mavRR SIRUsASSeGialiae kagiver:
parameters comprising a risk threshold with specified ones of said 5 quotes; determining whether a

guote having asspgiat d.tradin?. atameters has been filled as a result of the generated trade, and if
et s Sl saidaeisis s

so, determining a R FHRRIEBES: _ 8Wﬁ§ : DR 10 B A PR} aggregate risk
EELE e it e e
5 quotes;

determining whether a quote having associated trading parameters has been 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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