SYSTEM AND METHOD FOR USING ORDER MODIFIERS IN RELATION TO TRADING
STRATEGIES CROSS-REFERENCE TO RELATED APPLICATION [0001] This application claims
the benefit of U.S. Application No. 12/570.816 filed September 30. 2009. which is incorporated by
reference in its entirety. BACKGROUND [0002] The present invention is directed towards electronic
trading systems. More particularly, certain embodiments of the present invention are directed towards
using orde5%%@@%5%5%%?@%@8&?&%@3&5&%ﬂﬁa‘l@%ﬁiﬂr&ﬁﬁg"é@g@@gooom An
electronic trading system provides for gigalfpiNgaltyiRal¢iping egders to buy and sell items to be traded.
The items may include, for example, stocks, options, and commodities. Typically, an electronic
exchange in the electroni '. g system is Used to atc the orders, In adition, the electronic
exchange provides markettata-to-rarous-chentHeveesithe tleetronttraging system used by
traders to place the orders. For example, the electronic exchange may provide market data such as
prices fol\idd Tditemstavtilableifor thadingedind ifade sonfimtatioNs indicatirty vhatdtrades have
oceurrechab what Auaniiss andlor prices, 00041 In.addion o rading.gingle ftems, a trader may trade
more than one item according to a trading strategy. Oné common trading strategy is a spread, and
trading according to a spread trading strategy may also be referred to as spread trading. Spread
trading may attempt to capitalize on chang8&rh(aBEHAEY in the relationships between the items in
the trading strategy, for example. 10005] A trading strategy may define a relationship between two or

more itepsdQ] bEnt peednemwellias i@ desiied RriceRtaviehHie Buyigs seltdhe tradipg strategy. Each
item in a trading strategy may be referred to as a leg of the tradin strategy. Then, an automated
trading tBB1" O ERAHIE LB RS ScHicVe RIS I e prrea by Besfty anardemiigaredsys at
appropriaiedpriee ol hedeg ferawhich therordepisplacediisrefaraddmashemuyoting leg. The other
leg is referred to as a lean leg and/or a hedge leg. The price that the quoting leg is quoted at is based
on a pri an,inside mar etcprice that an order could he filled at in tbe edge Jeg. The price of
the hed e(f§?f|j|t}ei§L glgléﬂffﬁ%%cn SR Wi pﬁé%‘?z%fsso% z?(r:gg%c%ﬁyanfg%lg oA rrlscggﬁ R% ﬁlilg lean price
changessdih @ guotinheprict:dnayhal forchange ioladhiévecaaesired |reagprice and

commodities. Typieally, an electronic exchange in the electronic trading system is used to

match the orders. In addition, the electronic exchange provides market data to various client
devices in the electronic trading system used by traders to place the orders. For example, the
electronic exchange may provide market data such as prices for various items available for
trading and trade confirmations indicating what trades have occurred at what quantities

and/or prices.

[0604] In addition to trading single items, a trader may trade more than one item according to
a trading strategy. One common trading strategy is a spread, and trading according to a
spread trading strategy may also be referred to as spread trading. Spread trading may attempt
to capitalize on changes or movements in the relationships between the items in the trading

strategy, for example.

[0005] A trading strategy may define a relationship between two or more items to be traded,
as well as a desired price at which to buy or sell the trading strategy. Each item in a trading
strategy may be referred to as a leg of the trading strategy. Then, an automated trading tool,
for example, attempts to achieve the desired price by buying and selling the legs at

appropriate prices. The leg for which the order is placed is referred to as the quoting leg.



100061 Traders often define multiple trading strategies, such as spreads, at different desired prices to
achieve a certain average desired price. To do that, at least one leg order is quoted (depending on the
trading strategy configuration) for each trading strategy, thus, resulting in multiple orders working in the
market at the same time. Such a configuration requires a lot of processing power by an automated
trading topleherause toreshiedadhe drsiradpricedon Basketradintstratagihathaculaling: Qedas
corresponding to each respective trading strategy may have to be re-quoted when the lean price
changes JAidHtiBhIEAHheR M&?ﬁd@@mwsﬁ&&&%%m&%%&ﬁwaw%Fm@é% thélexisting

risk manageneant systerns friicaliyirliecaie 1leReUgRJ kR Cover-akor dere halargareied and all
possiblerredg orders. In such a system, a trader may quickly exceed his risk limits. Because a
£¢

significa PO is BRI 0RF e Brtes dBM Y GUBERBNFBIAY 8 96 ¥ {ratfiRiféfrategy, the
risk systefssiralysprexeptigctrader from sending additional orders or executing other trading strategies.
[00071 Additionally, if a trader places a spread order with all spread legs being quoted, the trader risks
all quoted lea orders getting filled at the same.time, thus creating undesirable spread fills. For
cxample L T T B o T P g o, it i
possible foicthadradesto actually et dpsead fitisdf the dwohquatdddegordeg gkt filegakthe same
time. The number of undesirable spread fillsincreases.as the quantity quoted for the spread and/or the
number SRRt SAEE RO et arnd St B o7 G e S SRS bfer toois
that can assispla tralder wrddaptimghhis:arkhesttracragnstrateg\btaian elecigoricmaeketplacephelp the
trader make trades at desirable price Bil .making,sure that enaugh risk balance. exists to execute
desired (13150 SRSgRs. > SORMARRS L0008E VAOLS BIRbBIS RS el SY5 HAZibLd Fdsin
include systengssaaggnetiodsofdn ¢radiagarspead itradinepshr ategpciny arelegtronic frading
environment. According to an.ex e embodiment, a s d is defined at,a computing device to send
a spreaglgféeé?%cgﬁ'g eé rggm%egxcﬂ%ﬁ‘bne?%ﬁe%gﬂﬁ%d é%ir‘eé%&?ﬁér‘(jd‘é%ﬁ tlélgll%l Sgﬁirqga’% guantity, a
desired spragiprich]a qudntitgdnodifier, and alprice sog ifigc ramopgratiteryparasmepecs! 1 Fwo or more
disclosed spread orders be determined ysing the quantity modifier,and the price modifier. More
cpocitoall e SUAEY oSG Bl DA Cal o s oo g Al S R G WS iy o
disclosed: spsead, quadtities\Queekthediselose diski@ntitie shredetersnindd;aatpikapityiobdisclosed
spread orders having the disclosed quantities are sequentially. submitted to the market until the full
cesred Sh L A T S L B R RS St mocirier
is used tpmeteiminedzgmiice level fgraddoindidclosed spreadiguantiy; sudhthateaeghsdisclosed spread
order may be submitted at a different price level. BRIEF DESCRIPTION OF THE DRAWINGS (0010]
Example;goaapdimentsaie deseriker fisceln wiluelsrence do e faloiing diawings: @94 Figure 1

illustrates an electronic trading system in which certain embodiments of the present invention may be
employeéfadeuiss mpgiretodilesrides gatenectidedotrdginysy/som wwtrietissraidraribbliments of

the PfeS%BFéQH ?ﬂﬁ@@&%&%ﬁ;ﬁéﬁﬂj%ﬁﬁer places a 10-lot spread order having two legs, with both

legs being quoted, it is possible for the trader to actually get 20 spread fills if the two quoted

ieg orders get filled at the same time. The number of undesirable spread fills increases as the

quantity quoted for the spread and/or the number of legs increases.

[0008] It is therefore desirable for electronic trading systems to offer tools that can assist a
trader in adapting his or her trading strategy to an electronic marketplace, help the trader
make trades at desirable prices, while making sure that enough risk balance exists to execute

desired trading strategies.
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[00131 Figure 3 illustrates a block diagram of a tradiro, strategy which may be employed with certain
embodiments of the present invention; [0014] Figure 4 illustrates an example electronic trading system
in which certain embodiments of the present invention may be employed; 100151 Figure 5 illustrates a
set of trading screens that are used to illustrate an example process of entering a modified spread
order; 100161 Figure 6 illustrates a set of tradingHcMBhs RY¥t are used to illustrate first disclosed
guantities working in the market of each leg of a spread using spread modifiers: [0017] Figure 7
illustrates an example order book interface that reflects he currently pending spread orders using
spread niodhers 1004 8t bigure8sithstratedeacsdidhirading Soreenstthad and nsedhts iflustrate second
disclose antities working in the market of.each leg of.the spread upon placing a pew disclosed
it ST T R RS e i A
orders upemieketvithgdisfilrof adpeckgle oddenid one degpitine dpreadp LOORAkFigudrerdBrillustrates an
updated grder baok 40021 L flowre A4, llusiates g set of ading sereens ihal argsed lo lustrate
pending orders upon d%I}’éc'ting a cehangel?n Market conditions Inon of the spread: 18635 ] Figure
12 illustrates:ae prnocessingfidwriomdra eriptacedént. antrigk dlto pation dera dpread using spread
modifiers,aceording.lo.pne xample entbodimenti 400831 Flute 43 liksiraias,a processing flow for
order placement a d fisk alfocation for a sprea no{l%smg sprea?d modifiers acco oﬁng to one example
embodimemdjfier. More specifically, the quantity modifier may be used to divide the desired spread

quantity into a plurality of disclosed spread quantities. Once the disclosed quantities are
determined, a plurality of disclosed spread orders having the disclosed quantities are
sequentially submitted to the market until the full desired spread order quantity is executed or
until a predefined condition is detected. The price modifier is used to determine a price level
for each disclosed spread quantity, such that each disclosed spread order may be submitted at

a different price level.
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100241 Figure 14 is a flowchart illustrating an example method for processing a fill of a quoting order
according to an example embodiment; and 100251 Figure 15 is a flowchart illustrating an example
method for processing a fill of a hedge order. 100261 The foregoing summary, as well as the following
detailed description, will be better understood when read in conjunction with the drawings which show
certain embodiments of the [BRIGK PRSUHRIP TIEN G IDBEDRIOWIR @8rpose of illustrating certain
embodiments, but it should be understood that the present invention is not limited to the arrangements
and instrumentality shown in the drawings. DETAILED DESCRIPTION 100271 Certain embodiments
of the préé@Htlinvemivn prividensnts ererdoserbrdeheruificts iefesiatiot thafrdding sttategyshaving a
desired price and a desired quantity. According to one example embodiment, a quantity modifier and a
price moglji¢| predarevidadsfera %Rr@@@t;&aﬁdre&&iﬁ%t%%iéaaﬁﬁnglﬁ&l%%?ﬁ%%ﬂ%ﬁ%%ﬂ@ desired
spread quantity. More specifically, when a spread order is submitted, the desired spread quantity is
modified S&¥8d BH s re P GBMEY tAodifier to determine a first disclosed desired spread quantity.
[0028] According to an example embodiment, the desired spread quantity is modified such that only a
portion of(he2 flesiied SpreadGuaniitydsexectirinat Seaesirat areanricab¥nasmscomplete
spread unit for the first disclo ed_de?ired spread quantity is executed, another spread order having a
second dISHIBYEH FESPRIESrRESBRIRNAL is generated using the spread quantity modifier. According
to an example embodiment, the second disclosed desired spread quantity is submitted at a modified
desired 4fifd3{l privecthat isdeterabhed dsiagithe predetfime stpitigey whdifienasueheasrbryedfsetramount
that is aQ%%gntg] 113%% leseilg qd ﬁ%reeade S;gﬁ:rigem%)rrg?gna complete spread unit for the second disclosed
desired spread quan |{3r/1 IS ac ievepJ, ad i]tlonaf spitead orders having modified desired spread
guantities and modified spread prices may be submitted until the desired spread quantity for the
spread idM)ed Jtext ey LRt sise eific evericisi ddtente dradoo9stAD wWilkbechesttied in greater detail
below, tk@ﬂ%&ﬁ%@ﬁ?%ﬁﬁé@%@&ﬁ%ﬂ%ﬁ@rﬁ@%rcs g&%%%[ﬁ described herein. First, when order
modifiers are applied to a trading strategy. a trader's market exposure is lower, as lower order
guantities are submitted to the market. Additionally, lower risk resources are allocated to execute such
a trading! SHrERb §IE TS TANSHAIGY RS reniting SR BRIARCY t0 ! el Firrdsatib Rk Btker trading

strategiesrthalaoirafennishes Riftadg ddaxample Electronic Trading System 100301 Figure 1
illustrates an electronic trading system 100 in which certain embodiments of the present invention may

be empl The system 100 includes a client device 110, a gateway, 120, and an electronic
exchang 5. e Eier D BTN 116121 SORAC AR AT S Gy o e Qatetbay 120 is in
communigatiansithotén exehian genk30o 10031t d e Opesation;dine elieniddevitiéidl0 may be utilized by a
user to send orders to buy or sell tradeable objects at the exchange 130. The orders are sent through

the gate p.1othe g Igradp e ddition, market data is sent from the exchange 130 through
the aatel o o0 et O S or s

market daeeather bersesirdegistod moodeletsan order for a tradeable object on the market data.

[0018] Figure § illustrates a set of trading screens that are used to illustrate second disclosed
quantities working in the market of each leg of the spread upon placing a new disclosed

spread order;

[0019] Figure 9 illustrates a set of trading screens that are used to illustrate pending orders

upon receiving a fill of a hedge order in one leg of the spread;
[6020] Figure 10 iliustrates an updated order book;

[0021] Figure 11 illustrates a set of trading screens that are used to illustrate pending orders

upon detecting a change 1in market conditions in one leg of the spread;



[0032] A tradeable object is anything which can be traded with a quantity and/or a price. For example,
financial products such as stocks. options, bonds, futures, currency, warrants, funds derivatives,
commodities, traded events, goods, and collections and/or combinations of these may be tradeable
objects. A tradeable object may be -real- or -synthetic.- A real tradeable object includes products that

are listedjby2ap exchanasy Asyrthelictadaablr ebischinsuissRradusts thataw defingd Ry the user
and are not listed by an exchange. For example, a synthetic tradeable object may include a
combinatiBFFet Pé%%é?@ﬂ@e?‘@gfﬁ&iﬁcﬁfgﬂl&% SR AERISyRIREE PTead created by a trader
utilizing a client device 110. 100331 The client device 110 may include one or more electronic
computingglalfeims-suehl asteatrandhelek dayidevlaptapddesidapeamputesivaksiaiomovith a single
or multi-core processor, server with multiple processors, and/qr cluster. of computers, for example.
100341 THIGHAY et T E0 MR T GHE BF MG ARG SPBRSABRET The trading application(s)
may process market data by arranging and displaying the market data in trading and charting
windows [3i4] prapesdihgsmdlp ehhasido oruse epefarertces:tité firadingeapplicafibn{§ pmay include
an auto t&g nrg%cljg%g %88& lijﬁbtgsn% %%om%hqgo%[i)reaq, trg&iing tool. 100351 The client device 110
may include art electronic trading wor sta%on, a porIPa e ?rading device, an algorithmic trading or
-black-box- system, an embedded trading system. and/or an automated trading tool, for example. The
client dev{21h bigvay bela x8aptimayiBystewndipmiiganepyesiod PRADERE alilletédtronic trading
platform pravidgd by Trading Technologies International, Inc. of Chicago, lllinois. As another example,
the client device 110 may be a computing device running the automated trading tool. Autospreadeffm,
also provided by Trading Technologies International, Inc. 100361 The client device 110 is adapted to
send ordE8HY &Lﬁ?cﬁ ISEN R GREBIETS bps ke T dalt reing S deh dysarsee. auddte e Eancel
orders, chadgs:abderbeAREHONTILSNNAROXCRARTE: 4RRAALTHE @rdrisysenthy dhe slipntdevice 110
may be s%nt at the request from a user or automatically from the computer. For example, a trader may

utilize an RISEFHHE ARG W IS BRSNS prede R oPYardes &f phritatd FsdaubRSBRIB Rt aNUally

providinghuaricusparsmetessdardieonessueh asanRiIar icemRd/er Guantily. As-anoihgr example,
an automated tradin%{tool may calculate one or more parameters for an order and automatically send

the order T EBNIEHHE 2088 Hn'as B8NS trading tool may prepare the order to he sent but not
actually send it without confirmation from the user. [0038] In certain embodiments, the client device
110 includes a user interface. The udRETwdifdiR PaydRtIRdaONe or more display devices for
presenting a text-based or graphical interface of a trading application to a user. For example, the
display dgyjses mayinclids.campule’Mqpilons, RIRCARGIEdeMes dsIAys RIoIECIts: ARA/or
televisions. The user interface may be used by the user to specify or review parameters for an order
using a tratinendpplicadios. sPhecgsdninterfadesmvdypinedund omestrechaveniiput devicds fororeteiving
input from, 3 sere {5 ATRIS: LG dnputdexisesmayiacide s keyhoard sackball wg or
three-buttogn#néou%e, gnd/or t’ouérh sc?gen. The user i te?faqe rrllay incl%%e o.tﬁerkgevfées %)r interacting
with a usérdEscsirfmen Ao mmayese slramkepowdedde dassse tnmagneaspsakdtand/or received
through gpigeaponen (AL cerain smpodiments (e o dgrs. oML Flient dayige,140 are sent
to the exéc%?aunée 130 throuSﬁ%ﬁe gateway 120? The cIient_'devic% ﬁgiryhay 3ommuni_cate W%Fh the
gateway I esiierd eatiayenoderolk datiwitnarcirpediveltsed dirsirstpiivend aestwitik, a Tl line, a T3
line. an ISDN line, a point-of-presence, and/or the Internet, as well as different connection types.
[0028] According to an example embodiment, the desired spread quantity is modified such

that only a portion of the desired spread quantity is executed at the desired spread price.
When a complete spread unit for the first disclosed desired spread quantity is executed,
another spread order having a second disclosed desired spread quantity is generated using the
spread quantity modifier. According to an example embodiment, the second disclosed
desired spread quantity is submitted at a modified desired spread price that is determined

using the predefined price modifier, such as an offset amount that is applied to the desired
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100401 The gateway 120 is adapted to communicate with the client device 110 and the exchange 130.
The gateway 120 facilitates communication between the client device 110 and the exchange 130. For
example, the gateway 120 may receive orders from the client device 110 and transmit the orders to
the exchange 130. .As another example, the gateway 120 may receive market data from the exchange

130 and yaesmitthe market datatadhgclientdavicd 1Q..h004ddJn-gaidain ephodiments.the

gateway 120 performs processing on data communicated between the client device 110 and the
exchang@l5ty sfordditigicrise mbariemeddistdeting srered reaiveasrommnedieht device
110 into @pqi@t@5@@@@&@%@5@%@@%%@@egeea%Qre%maﬂaa%§h%aﬁte%wa&2@&@aﬁ£@rzﬁform
market data in an exchange-specific format received from the exchange 130 into a format understood
by the cligfftidedhes 146V THSHEIEEEEIng of the gateway 120 may also include tracking orders from the
client device 110 and updating the status of the order based on fill confirmations received from the
exchang¢od30} As anivthed @xamplen thegatdway B2owmay-eoateseammatkeidata fowsithe exchange
130 and provide it fo.the client device 120Q,.[0042] In certain embodiments, the gateway 120 provides
sorvices DT (A DG SSRGS b biEHICHREE Bl B BB CBEURER 10 A tne exchange
130. For exasple; the galewayel20maycdrvderliskipragassitg uldd4d} The gaiaweay b2@gamay
include one pr mare.electronic computing platforms such ag a hand-held device, laptop, desktop
computeP Tk GO VT g B S USSR CoFos WS LA B Bt SELERs, and/or
cluster otlogmpliteiag[BR4dhmhhergateway 126 mde inaldde eheiof nad gateway applgationat The
gateway a l%I‘{'catiorlﬂ()sag may, for example, handle order processing and market data processing. This
processiﬁgf gyr/‘ﬁés ae8d %eUser preferences. [0045] In certain embodiments, the gateway 120
communicates with the exchange 130 using a local area network, a wide area network, a virtual
private nétwork Eaanipliné]ecTonlind rahiSONdine, a point-of-presence, and/or the Internet, or other
connection types. [0046] The exchange 130 is adapted to match orders to buy and sell tradeable

objects. ThesHREgaAbIe QRIRHS A Qreé&?&%%f%&ﬁagig},%ﬂh@o%%ﬁ{&%&%&l&%&&%@{yay include

orders received from the client device 110. for example. Orders may be received from the client device

110 throdighrsacgateyrayiapmar kel yide diterestany 08 recdadesarbanolssicddvites in
communication ity the £xcbRngsA30x alkis: BRically dheeachangs d 30yl ik £ameunication
with a variety of other client devices (which may be similar to client device 110) that also provide
orders to'HE H&tEREE 220047 1 TheeEgBRanyd 180 icoaaptéertopvildderatendsth3Orhe market data
may be provided to the client device 110 through the gateway 120. The market data may include data
that represests theposidennaketictardexample hbe basice: roamket issthedauristgrilsrtasu(adso referred
to as the - esé'%(%sal:ﬁ and thg‘hi%he‘st uy price (also reifﬁrrgad to as the -best bid-) at aﬁgrticular point in
time. ThE TR L M ALB EHGaalsaREr deistAr sy RE HEHHTEIIRE SHE HEMANHES available
at the insigleemakicarsd Maysaliaseferde guppditicscavaiable ot aihaldericesawayniiam the inside
market. Thus, the j)nside market may b confidered_the first level of market depth. One tick away from
the insidETHARBA R B NGRS bedOREIEVBIB TRARANER HEh 6P eLaniEie i ertain
embodimeais.omaikeh geptidis pravidsd iatcalkiice kvdlsnloréerinermbadineniscrparkat depth is
provided for less than all price levels. For example, market depth may be provided only for the first five
price Ievé‘?@%ﬁ@?ﬁ’er side of the inside market. The market data may also include information such as
the last traded price (LTP), the last traded quantity (LTQ), and order fill information. [00481 In certain
embodini@ne)] thersyistdne d6¢chcludethmerelthdicanbactiedtdeviber fiButity and/or a price. For

example, financial products such as stocks, options, bonds, futures, currency, warrants, funds

derivatives, commodities, traded events, goods, and collections and/or combinations of these
may be tradeable objects. A tradeable object may be “real™ or “synthetic.” A real tradeable
object includes produets that are listed by an exchange. A synthetic tradeable object includes
products that are defined by the user and are not listed by an exchange. For example, a
synthetic tradeable object may include a combination of real (or other synthetic) products

such as a synthetic spread created by a trader utilizing a client device 110,
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For example, multiple client devices similar to the client device 110, discussed above, may be in
communication with the gateway 120 to send orders to the exchange 130. 100491 In certain
embodiments, the system 100 includes more than one gateway 120. Multiple gateways similar to the
gateway 120, discussed above, may be in communication with the client device 110 and the exchange

130. Sugh@sprrapgaeentmay 18 Usad iepieide sedindancy sheudona gaaway-alial, for

example. [00501 In certain embodiments, the system 100 includes more than one exchange 130. The
gateway 220Ky A Cors gt TTKARE SOTRIRITRE - SXeHEHIIS St drsis Sheos xeRiEngRre 30,
discussegtahQysr, §&Q@ﬁ0iﬁr¥ﬁﬂg%i@%%&@éél|‘a%m?&ﬂ%P Qﬁyéﬁﬁlﬂd%é}stpf&a%%more than one
exchange through the gateway 120, for example. Alternatively, multiple gateways could be used, with
each gate assigned tq a spegific exchange. [00511 In certain emti,odiments the client device 110
includes w\%?gr 8@’88‘:#5&&%?9‘- YR URAXNS; ‘b%%é’@géma‘%erﬁ hEPHEBINEF whhEL B'functionality of
the clientpigviaednl® may peperfomeet By morastaap pnencodivpliivie deveerker &xample, one
computingvgl,evice y generate orders to be sent to the gx%han e 130 while another computing
device nt& m}ear&@@%ﬁw 86 inMERREN TS & e P EEHERT SThBEFRERIE thd Yateway 120
includes @nEQr Jpplc LRMPYHNG deIICRSArpIoeLssiNg:aaippeslanis 1B atherwerds, dpe-ddnctionality of
the gateway. 120 may be perfoimed by more than one computing device. In certain embodiments, the
exchanggaf)%'@)giﬁ%{f des one or more computing devices or processing components. In other words, the
functionality of the exchange 130 may be performed by more than one computing device. 100521 In
certain effibdslinibatdjdhedgatewall) 124y is pandeodrtivdectiontdesicesi O kandi the ponpdhents of the
gateway 120 may be part of the same computing platform as the client, device 110. As another
example B P B e e S B evice
110. In certhin embocimantsahe gatewiy d20rsiaoflpredentt uotedn Gmapdementpaygecur when
the client device 110 does not n lize the gateway 120:to ¢ unicate with, the-exchange
130, such AL AT AL e b R G e B B R nge
130. 10058hinloertaimemizodimbnits, tHe hategvayl 120 is plysictity lneatelt ahthdisantkesite as the
client device 110, In certain embodiments,.the gateway 120 is physically located at ftye same site as
the excrin B R R K R e oo ste
as the exghanigd b 80 ridicgriainchembpdmiertsathegateway 120 is physically located at a site separate
from both the client device 110 and the exchange 130. 100541 While not shown for the sake of clarity,
in certain frapeeifaes: (e Rigmid ARmay iclie Ao ddces LA Ak pRCflalhen. .
communications architecture such as middleware, firewalls. hubs, switches, routers, exchange-specific
communfeiibARaRpHemadsehtsadmietity mantlgeisrandmeeseagsticéet Ssisidevices. [0055]
Figure 2 lugtrates an electronic trading system 200 in which certain embodiments of the present
invention may be employed. The system 200 includes one or more client devices 210, one or more
gateways 220. and one or more electronic exchanges 230. The client devices 210 are in
communi®dtiéh REHPEIRESGERIGRS BF HEPBAEWET < BoBE REF GUEWAT B985 HBbmiiEhRation with a
corresponding-exenarger?#e. dihhd One ek mair. of thadlieal devicear’dOdmay beaimilar to the
client device 110, discussed above, for example. One or more of the gateways.220 may be similar to
the gateWay FFO RS RASPRBEVE, foh BRAMDIE GAREBPInBPESEH (AR ANGEL 250 /i Be similar to
the exchpngmd@os diseussattabateadan examplecclaRbdlqinhaperaiennatblicsk slayiee a410 may be
utilized by a user 1o send orders to buy or sell tradeable objects Iigted at different exchanggs 230. The

orders af3 SR HA0N B bIHOFEIGH e Y SRS BHES S Ao T i SEBAGEL Y30, In

addition,ssrarket gaterisisephftamthie @xahangas2a30thiough thegataways g2tawne bE sare of the
client devices 210. The user_ma){ also utilize a client device 210 to monitor this market data and base

a decisiotF 1 SbHAUN bRgRT hr A SaBI BB} BAThE Hisfket data.

[0038] In certain embodiments, the client device 110 includes a user interface. The user
interface may include one or more display devices for presenting a text-based or graphical
interface of a trading application to a user. For example, the display devices may include

computer monitors, hand-held device displays. projectors, and/or televisions. The user
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100581 In certain embodiments, a client device 210 is in communication with one of the gateways 220.
In certain embodiments, a client device 210 is in communication with more than one of the exchanges
230. 10059] In certain embodiments, a gateway 220 is in communication with one of the exchanges
230. In certain embodiments, a gateway 220 is in communication with more than one of the exchanges
230. 100601 fcortainempadimantsa cligptagvice 21005 adarier i comipumicale diregty,with one
or more of the exchanges 230 and does not utilize a gateway 220. 100611 The components,
elementsIHEABIORINEHE VAR IBFE RS Sste s 10D A dTH FET0 aRE ASEra L srRIe iRBlemented
alone or ipsombipationdRyarieus fRrmsdndaardwate, TR e 1R0AMArASAckehal iRstuictions in
software, for example. Certain embodiments may be provided as a set of instructions residing on a
computePYESHAMIE fhetitify, lSUeh 8w mdhprpehitdisk TeD-RMeDpYRr deidsss EPROM, for
execution 0.2 GaNeial RWRASEHEAMPLLAKOH %Qﬁ%@%ﬁ?igﬂa@%\é@% sUalea NG, 100621 As
mentioned above, in addition to trading a single tradeable object by itself, a trader may trade more
than one¥A@E4BHE HHieR B ATRISTEPROfREding strategy. One common trading strategy is a spread.
Trading a spread. or "spread trading.- attempts to capitalize on changes or movements in the
relationsiips dietweattheiipsEatipbieciincthe-tading sieategyidon exarpla: 10083d-AHiagder may
utilize an automated trading tool to trade according to a trading strategy. For.example. the automated
trading tdol naawé* Aﬁﬁé’é&\é’é&é?ﬁ’mﬁsﬁ‘ﬁa Byl ﬁ?mcmmgﬁlé%atﬁﬁé?ﬁamwey&?@hicago.
lllinois. [ARGHAd¢alding: sisaiedy, defidesaielatanghipbetvesniromRdeke Aradaable aljects to be
traded. Each tra&eﬁﬁkﬁobject beirg@g traded as part of a tradin strateg;y a% be referred to as a leg or
outright ri&Fk&t Xdlif g Sty S Tota 3T W HEtRdig & ta%g"@f A5 BE BUGHE The
definitionrfgeshe trading strategy specifies which tradeable object corresponding to each leg should be
bought or sold. Similarly, when the trading strategy is to be sold, the definition specifies which

tradeabl ‘fpgjgg corresponding to each. leg should be bought or sold. For e ple, a trading strategy
may be ge Ine su%haﬁeﬁagu%@\%stﬁ(giﬂ% iﬁfgcé){}%?é‘é‘iff*r%‘v&\‘/%s%%%‘y?ﬁ’gl o(!r%g 'Ghit o %nﬁrg% fradeable object
for leg A andisaliing ©n€hunihafvean g CorddidideabienobjectfooleyeBy Sellimg diwn trdeing Strategy

typically ipyolves performing the opposite actions fox each leg. 100661 In. addition, .the definition for the
g s A S R R e S S SR SIS e
spread rati¢ amaytalsonbetheferted to ds anchrder Si¥e fdstheolbgr Thenpieede patiosiadic2besthe

quantity gf.eachiean (ERan Iqheoihallens Fol example, iading siialeay, may,bg dglined such
that buying the tra Ing strategy involves buying Z units of a first fradeable o jec? for eg A and selling 3
units of al$8cond tradeable object for leg. B. The sign of the spread ratio may be used to indicate

whether the leg is to be bought (the spread ratio is positive) or sold (the spread ratio is negative) when
buying th@dﬁ%‘}“ﬂgﬁ%ﬁ%%d@?ﬁqﬁéﬁm%&?&@éﬁ-ﬁ'@epé%%ﬁ% ralio-asguated WithlsaAMRuld be -2-
and the spread ratio associated with leg B would be

between the client device 110 and the exchange 130. For example, the gateway 120 may

process an order received from the client device 110 into a data format acceptable by the

exchange 130. Similarly, the gateway 120 may transform market data in an exchange-

specific format received from the exchange 130 into a format understood by the client device

110. The processing of the gateway 120 may also include tracking orders from the client

device 110 and updating the status of the order based on fill confirmations received from the

exchange 130. As another example, the gateway 120 may coalesce market data from the

exchange 130 and provide it to the client device 120.

[0042] In certain embodiments, the gateway 120 provides services other than processing data
communicated between the client device 110 and the exchange 130. For example, the

gateway 120 may provide risk processing.



10067] In some instances, the spread ratio may be implied or implicit. For example, the spread ratio
for a leg of a trading strategy may not be explicitly specified, but rather implied or defaulted to be -1- or
100681 Additionally, the definition for the trading strategy may specify a multiplier associated with
each leg of the trading strategy. The multiplier is used to adjust the price of the particular leg for

determinjggsthemyice,Qiihe srread, Lormutipligrior cachled mayhrdne spmmsrAs theispiead ratio.
For example, in the example above, the multiplier associated with leg A may be -2- and the multiplier

associatégiwitlé ¢ B ity BE R+ SR AR TeE e B e g sgFedalib $8Teeach leg.

Alternativelt.tRe-muiplien dssesiprdwithane anmere)lees sk different than the corresponding
spread ratios for those legs. For example, the values for the multipliers may be selected to convert the

prices for the leas into a common currency. [0069] Figure 3 illustrates a block diagram of a trading
Ciratogy A M08 FES5S SRRt ) o RGNS GPERS BAESbd IVEHESHY The trading
strategy 33fineluaes legs R2Qxthelkacingl stiategyr3dQ defines thekelationshipebahyeerhibe
tradeable objects 322 for each of the legs 320 using the spread ratios 324 and multipliers 326
associaté’ﬁ"ﬁﬁﬁ%la%gﬁ%?’ﬁ}%al%e&soﬁﬁ?f@%‘?ﬁfﬁﬁ%se defined, the tradeable objects 322 in the trading

strategy 310 may then be traded together according to the defined relationship. For example, assume
that the tféiHa{ strategy 8tdidiaspreadblegithctvay [EHfsc320n Legdtis forthrideaisleobielct (Auang Leg? is
for tradeatile bject B, In addition, assume that the spread ratios 324.a drrpﬂllgiéjl'be %g,] qd%sociated
with Legg O(éand’!!?egr%et\fp ?ﬁ&rgslgéeg{ﬁ/ae?f \‘Fﬂla%t i%,v 'fﬁg%? r%\é%gﬁ%t%i\im é?lined such tﬁ%lt when the spread
310 is bdGght, inanit jsfitradepbienbieotRostho bighti{positive: spreakcatio, tsaeme direction as the
spread) and 1 unit of tradeable object B is sold (negative spread ratio, opposite direction of the

spread). pa periienadiahove styRicallydt spraadirading e eprrsieotihedefiiionapplies. Thatis,

when the definition for the spread 310 is such that when the spread 310 is sold, 1 unit of tradeable

object A igdentilgoisithie wprcalived fenidiardotis axdraspiédd) dsddamityptiagsslsie object B is
bought (negative.sRrepd salidQRRasiediectionof themspread)a Q¢ vEhe Ricg fRbfhenrading

strategy 310 is determined based on the definition. In particular, the price for the trading strategy 310
is typicaliyyitné duicot it oigheeadeape bHjedp3dginmitipireardgsiaanbeiskst3gdmeach of the

leas 320 qgf, the frading, Aty 3106d Wﬁﬂ%ﬂw@@aﬁmén_ﬁwﬂwé@{@é@, YiRHceIh Lo Mylt()e
Price(i)Eq. 1 [0072] Mult(i) iis the multiplier associated with leg i and Price(i) is the price for the
tradeablevdbreifseBE MTHEGHvaho B EiNg Shstchythag ke affsbidy By fieierdtinding and/or

pay-up tigksnHRweyan haihcfiliess implemsoiatiansatails are beyond the scope of this discussion

and are well-known in the art. [0073] The discussion above applies whether the example spread is real

or synthetic. Recall that, as discussed above, a real spread would be listed at an exchange, such as
exchang The exchange 130 1s adapted to provide market data. The market data may be

provided to the client device 110 through the gateway 120. The market data may include
data that represents the inside market, for example. The inside market is the lowest sell price
(also referred to as the “best ask™) and the highest buy price (also referred to as the “best
bid™) at a particular point in time. The market data may also include market depth. Market
depth refers to the quantities available at the inside market and may also refer to quantities
available at other prices away from the inside market. Thus, the inside market may be
considered the first level of market depth. One tick away from the inside market may be
considered the second level of market depth. for example. In certain embodiments, market
depth is provided for all price levels. In certain embodiments, market depth 15 provided for
less than all price levels. For example, market depth may be provided only for the first five

price levels on either side of the inside market. The market data may also include



and/or 230, as tradeable product. In contrast, a synthetic spread would not be listed as a product at an
exchange, but rather the various legs of the spread are traded at one or more exchanges. For the
purposes of the following discussion, the trading strategy 310 is discussed as a synthetic trading
strategy. However, similar techniques to those discussed below may also be applied when a real
spread '%&smﬁagadchlzg%élagqmw?aJ@@@ﬁmﬂtel&g@%a@@&%amﬁytr@@m)@ghe\eﬁ%éhﬁmtradeab'e
object A typically has a price 10 greater than tradeable object B, then the trader may want to buy the
Spread wh Othe difference in price between tradeable objects A and B is less than 10 and sell the
spread whenever the difference is greater than 10. As an example, assume that tradeable object A is
at a pricgaldp rnetradeaieahiestBiis abApticorhidhdbha\etiignh speeatkprigebsinggEquation 1,
would then be (1)(45) (-1)(40) = 5, which is less than the typical spread of 10. Thus, the trader may
buy 1 unftBrtHErdreRd WHfcH FES IR RFHEAGT EriRSTHFREERBR dofedt A usshiRee 6 B8XaRY selling
1 unit of fradeablehiest Riat 40 Atsomel tates tisna.dhrityricak Recradiffersoce may be restored and
the price of tradeable object A is 42 and the price of tradeable object B is 32. At this point, the price of

the spread. i w 10. If the trader sells 1 unit of spread to close out his position.{that is, sells 1 unit
of taced T R A B T e G I G p 1) e e B R ahe Y the tora

transactibfuitippatticwtays winilgadhe tirdenboag b ratisabledbjest: Anatyabpriceah4biandtsold at 42,

losing 3. the trader sold tradeahle object B at a price of 40 and bought at 32, for a profjt of 8. Thus, the
trader mé"d@ 6 the t%fnlr(i%q;}rlladms]elﬁ]ﬁ%% ﬁ?g%%%égd.éfé%?gf tl:%ne% 8%%%mep]fégeags€soumes that there
is sufficiendligisieitinadehstadiitity dhatthet ¢rade dblefdbjéetscanpe bought and sold at the market price
at approximately the desired times. This allows the trader to achieve the desired price for the spread
310. Howgyey mois-grnaiplie A lpcendetsrins adaaiiedprenal WA I hY o geligparticular
trading strategy. Then, an automated trading tool, for example, attempts to achieve that desired price
by buyingatswasel Riigrtine hegs enmappropiiate pridesuRanexaphphecwkieniartader e zml éider to buy
or sell th, rading sirateoy 310ata-derifed, PRCS- Mg.Aufomaiaditading ig) may automatically place
an order (also referred to as quoting an order) for one of the tradeable objects 322 of the trading
strategy G10cxchwhievhrthelddsirrdgrive i) the eadindestriaiemaaicgy refeliald krwvaxtesitdd strategy
price, deggﬁgeqpmﬁgéagg%a%dz(gyra% ggttgg%&}rﬂeeiggagg&which the order is placed is referred to
as the quoting leg. The other leqg'is referred to as a lean leg and/or a hedge leg. The price that the

quoting lea is quoted at maﬁ be based on the best price that an order could be filled at in the hedge
lea. The 185d bresssaypreatydirecaissiidhriiefendIing uhd 898 BRBIA8IEYRER W8N buying. The

best pricgdi the hedge-tem iscalspdmavn asdhedeanad an micaidsanpusenokiieandevet Amthe
leaned on price changes, the price for the order in the quotin%eg may also change in order to

maintain i HesrEaSest by 5edhHh SHG BRSNS BRStRHERen BBCSYBREE S AR S0 be set

to a pricenathestban:thednside, narkab RHcex When: th quatingnled ds Jillaguthe avieepated trading tool
may then submit an order in the hedge leg to complete the strategy. This order may he referred to as

an offsetfRy G ReAgRicat deF Rt TERF IR AIK460tdn SRR EReIBATCRE BaE BYderht the leaned
on price i dilissk(or filed sfirientvitoiashigvyadbe desiteshpbategy Blisgerthendhartader is said to

be -leased up- because the trader has not achieved the desired strategy relationship according to the
trading stFERE YIS FI6E1AISE, BRpERATECEM TR YR RiFatagy e PREdsH K fubted leg
may be Rasad emiassthanathotihesiher leasfas@xavplemds abaiheiexamples the order

parameters of an order in a quoted leg may lean on other types of market conditions in the other legs
such as MEIESHERERIBRSIERTL FRP e Wadhdhe diqaunt i Yidheswasratda VAR fultiple

quantitieﬁe;,gq{h@‘g santitiessloserdmibednsigde mmarket, or some other reference point. 100771 In
addition to having a single quoting leg, as discussed above, a trading strategy may be quoted in

multiple ven all) legs. In such sjtu tiﬂo{g{s,aeac q oted leg.still leans on.the other leas. When one of
tho quor Ao T FERSHIBIE 008 SO BbeL 1608 AT ey e s 216 B
appropriaterpedgeosdelis pieplacetibasedopatheldanedepricesiibhatithiefiled tea vi@stbased on.

100781 A trading strategy with more than two legs is known as a multizleqged strategy or
multi-leg %‘Hcscprﬁgd%ﬁ '%\%(ffi-%ﬁrﬁ&lf Sttrgt\fe\{ld]yc,ﬁm%ﬁﬁt eoqsv%ei%g of' \éﬂée b{?i%c%gdgaer? %rggg oserrfrom to
maintaindie deftnedotalationsttgafthe itadingstrategyfodianpardjchitagaeiobed [HyisSpraadserder
ModifiersF 097% Certain embodiments of the refent('in\(entiﬂrb %rovide ord%r modf'f_i,erﬁlin relation to a
. arl arrapgement may geeur when ihe clie cvice 0es net need. to ptihize the . .
trading stratedy, SUc a8 4 spre’a%l. aving a desiréd spread price and a desired ordér guantity. While
the discussion below focuses on applying one or rr] re modifiers to a spread trading strategy, it is
understood that the disclosed principles could be applied to different types of trading strategies as

well.



100801 According to an example embodiment, the order modifiers include a quantity modifier and a
price modifier that are applied to a desired order quantity and a desired price defined for a spread. The
guantity and price modifiers may take many different formats, and could include a percentage value, a
fraction, and/or a constant value that are used to modify the desired order quantity and the desired
spread pige.IEspeey el HigiaLaniR, and Rgs Modiiets euld,alse de delpiningd ysing areset
formulas. According to an example embodiment, the quantity modifier divides the desired order
quantity fethedspiehi eotaemtite disieiraltybiieshetegads uantities (referred to hereinafter as
-disclosed quantities-), such that only a portion of the desired spread order quantity is submitted, or
discloseqpigipenarket atddimedmdildhefullagsiredspreas-andes auantityiis axgeutedadinen, the
price modifier determines a price level for each disclosed quantity of the spread order, such that each
disclosedéfitniity96r il $preadBremPadiR Besstismgrtet st dirarbitiptce ResedFsHbLIaE
understogek thate g mere flisalesed spreashayaatiiemecuichbesitemitted phikr game qrice level,

while each of the remaining disclosed spread quantities executed for the spreag could be submitted at
different P8 TS G641 ALRBREMbY b 4R SSEIIBRBBAT e #HF A Shreadvig)be quoting

a single le@adtisiichan embadimantouihenafisst dissleserispieat isxdpiapirsed, i.e., a first disclosed
guantity and a first disclosed spread price are detennined for the first disclosed spread, the first leg of

the spre .quoted based on the first.disclosed spread quantity and the first disclosed price
g fort SRR R B e IS, 1 b S ORA 1 o it o
second disglasestispread daath exsubraditied tupbe deteciingaa gredeteravined srigger. According to an
example e % diment, the predetermined trigger may he detected upon receiving a fill of a hedge
order 1S LSBTl VLR G S RS 16 TS coF e e e e Pt 4EEBSEH cpread
is fully executad, Altentativehy die, prelddetentingdbiridgerypoutddbeicatected prior to submitting the
hedge or before detecting a fill of the submitted hedge order. Different embodiments are possible as
well for d@ 38 Me9906L, QORPHAGRRIINGAR ANAREI SAMRIG RIbAdimepl-Mfieas ofa
two-leg spread mdy be quoted at the same time. In"such an embodiment, when a first disclosed
spread isldepessainiedy thedirstagdanttheysécdig kegtontResindudemeaiictye mostadl eséel the

disclosed, spr niity, ang : r finitigp. Fe.example, when the
first leg i%' Eﬁb%?%%?@%%%&%ﬁ%ﬂh@éggu %rﬁ:%’%%gt?g? Egé%%%ﬁgf%?ﬁﬁ%ugpedﬁ%g. When the hedge

order is sknicthé seeonth disolvsad-aprear thayhe submitidbc aagtie sedonddely srderf 188 spread
may be rg—migﬁrg Iggﬁﬁgtpo%@gﬁd?%gggig@&&@ﬁrggx%%%%g piige. Additionally, the quantity of the second
leg order may be changed based on the second disclosed quantity. According to one example
embodiment, when the hedge order is filled, a new order may be submitted for the first leg of the
spread bH¥E®bRIsOEEERE Ry dpricss 210083 Thapibededisrdimifgingestidsequent

disclosedigpreadimaw bersereatgsduntha fuldesied spaad Huantitnis,sibmitted. okt a
predefined condition is detected. The predefined condition may be time-based, such as a specific time

that triggRieisHNImAHEiTBitiee SprEadeRBieny! or AThAFKBEFelt S SUEhngten Y5 Bdtdtting a
predeteryinad. congitian d on markel.dalis,or athendatpicsuch as news data. For example, a
trader may wish to cancel all trading strategies right before a certain number, such as the
unemployment number, is released, It shquld be understood that different embodiments are possible
e (1 B R e e b R e
sending theibadgoigdey jilishauliifhedindecstoeddnat thehguotesleg eedetteouit alsodrerrerpriced

prior to submitting the hedge order, or after the hedge or is filled. A.Example System Configurations
100841 If’ig @'ﬁﬁ%ﬁéjﬁ A0V PSS I 8ERS %%?éd‘g teLﬁ tﬁﬁr\wﬁﬁz%%e%r%fﬁ ehbodiments
described-berein mayahecmplajesh ghhé systemn d¢0inclustesor tlieatbdewiadi 402 avigatelvdy 404, an

exchange 406, and a slqrea{gl,en%inf aut m.atio)g zcjom onentt408 thf}ét.j{‘é"f’des absgreaéi madifier
applicatior' 105t S HER ABHEANORA 15" KEcordingohg CRamBIE AELAER"debme H02%E in
communigation withrthe fatewaye404.obhegateimey 4R4tigdra.communication with the exchange 406.
100851 In the illustrated example, the spread engine automation component 408 may be an
automated spread trading application such as the one described in the U.S. Patent No. 7.241083. the
contents of which are fully incorporated herein by reference. According to an example embodiment,
spread orders placed via the client device 402 are processed using spread modifiers by the spread
modifier application 410 and are risk checked by the risk application 412 according to the techniques

described herein. .



100861 In an example embodiment, the spread engine automation component 408 may be located at
the client device 402. Alternatively, the spread engine automation component 408 could be located at
a server. Further, according to yet another example embodiment, some components of the spread
engine automation 408 may be distributed between the client device 402 and a server that is in
commungaen il e, aaisuaY AQS anddhecelient saviee 40k, suehhal s plisn! 44 could perform
spread modification, while the server could performa risk check, for example. In yet another
embodingehtwihe REntinGRrEm andeiinrentmayt hted dey serfiguied wahmvaicatponsibiliyors perfoon a
risk chec(ﬁ %58@%@%%8%% ;?le'g&ﬁrs to spread orders. Different embodiments are possible as well,
such as a ﬁ)catlng certain or é’l ‘functions of spread modifier application 410 and the risk application
412 to the gateway 404. 100871 According to an example embodiment, the client device 402 may
include d iMSTHER taPRHAHIES o FEEYSYXTRHNE SHrROFRMHBHITErE, CliBras o difantity modifier and
a spread-Rrice QIS IFQLRXARIS. A¥hRR fefining sRread Rararmelathi S.8ReRsicaNfigUation
window may include a field that allows a user to define a spread price offset, such as a value of -0,-
-1,- orforod%athpie cadufisitalill-as explained above, the quantity modifier may be defined as a single
disclosed quantity value, that is a fraction of the desired spread quantity. Alternatively, a user could
enter forppuiag thalscamthestacios calditatela disclosedshrtad tprice-anthr diselasen, quantity for

each reload spread order. The spread modifiers specified by the us ay then be used by the spread
modier SHNAION A TG s LA PR GHURS REUHT 56 Fleussed i greater etat bolow
100881 Additionally, the spread modifier application 410 could be configured to provide different
modified{8poahd hepasithaicans, ptevenfiganedwitmcertaintnodifies veatnes ] (1 sudlvan®mbodiment. a
user could select a specific modified spread type to.trade . and.the. spread maodifier lication 410 may
e e e B e e S e R e
disclosedispread. guatitys argtaodisstosst pricesfoteaeh freloadhorde Coftthe enddifiedespread; 100891
The risk lication 412 may. perform risk management to determing, if a trading strategy is approved
pased o T L BB BB S . o e
spread engimergaliteraticn 408RiNethavVa centhin FEBIOY stfategycotinbenusedt BaErample
ImpIemegglanti%rgt:lloggfnleﬁc;%%gi@Igytgeglnchample embodiment, a quantity modifier may be defined as
a single hurrerical value that 1s lower than a desired spread order quantity. In such an embodiment, a
portion of the desired spread order quantity is disclosed to the market at a time, as a disclosed spread
order, anét a neltidiselodsiipiead order is submitted when the first disclosed spread quantity is
executed. According to an example embodiment, the disclosed spread order is submitted a number of
times unfildbe) desiacspreadvantiy dsiexacdtad i untitbr spreadis apealedisenr gxaaple, if a
desired spread quantity is "5,- the quantin%modifier may be set to -1- to define a disclosed order

quantity TP elafedP T eI8sdEe RSP BIRRE AePHERE LR B SR B8 S5 St e HR ¥onsecutively
submitteg-i@ithemarketdntiptbaidasitec spreachguantiy-isfitedi 1003k Ascardiagitaiae example
embodiment, when the first disclgsed quantity corresponding to the first disclosed spread order is
executedPASEE R AT BpRe A eraBr IS sttt PP HESERUR A I Y $518RE order has a
new discleseg spraag ganrtity. According to the example embodiment provided above, with the
guantity modifier set to -1.- the second disclosed quantity, as well as the third, fourth, and fifth
disclose tities,,may be set to -1.- However, it should be understood that the second QQg,g:Iosed
order i) A AT e e i e T D el L PR TS
disclosed @rdesryplantiy athusiated uttidgr gnieotliffeydnt Aumiyer afalidclosedispreatiradders (different than

|55e ?(re(](l;irti e(l}{]ﬂ%hﬂ (&)}(ggﬁf&lg rr?g%%%l?qu%teég%é?oq i i%hoe]tsmarket until the desired spread order quantity

[0G64] A trading strategy defines & relationship between two or more tradeable objects to be
traded. Each tradeable object being traded as part of a trading strategy may be referred to as

a leg or outright market of the trading strategy.



100921 Additionally, as the quantity modifier is applied to determine a new disclosed quantity for each
disclosed spread order, the price modifier may be applied to a desired spread price to determine a
disclosed spread price for each disclosed spread order. According to an example embodiment, the
price modifier may be defined as an offset that is applied to the desired spread price. However, it

should hgg4agsrsaod,that dhe Rrice Madifiermay be delined.as A Reraniage hatiz.applied to the

desired spread price to determine a modified desired spread price for each consecutive disclosed

spread ordev Biffdvehtrbbtimets @@W@d@ weh &msmwm@ae@é@iﬁﬁM%Smts. [0093] In
the embgdiment where e prGe Qﬂ&‘@'&%@ﬁ&%@%@@%ﬁd?ﬁ)@&éﬁ%‘ﬁ&ﬁﬁ%@ﬁﬁ‘& Qff5et valuecruld be applied

to the desired spread price of the last disclosed spread order. According to one example embodiment,
the first ehsetoseeirsppeadiogdercashy desbobit reboaetietadied epraaatpece gt thdreieset may be

applied o,cagh suhseayentisainsed maieatardet Allemalivebhlbe defioelielipetmay be applied to

the desired spread price to determiné a disclosed spréad price for irst disclosed spread order. The

offset vdlageebld@ecpuitive drandgatives Ynenthd sffservhitis o sibis! fhe ek diseliosed spread
order may. %@W&H%@@%H%ﬁ\m g&%mﬁd%%w clased Rpreadaricrin dpe direction away

from the market. Whenthe offset value is negative, the next disclosed spread order may be placed "x"
number of ticks away from the last disclosed spread price in the direction toward the market. If the

offset valfPR 1o addidare shaiicliodiondordhn GrawenByew pieect e the sansmdd dilosed desired

spread pricRAheipreviousy disslosed spraad-erdernd 90244 rhablg dyvilustnatesfanexample set of
price levels using the price offsets of and -+1- for a buy spread order having a desired spread quantity

of -5.- aleifEt Spt e piribie of ' SERA LT BtRAMA RTURR ALY ALty tB TSP ilustrated
in Tablegksthadirst disclosadisprandipiderhasaslisclosre sareachnrseral e thatissegual to the
desired spread price. Offset Q Offset ) ) ) .

strategy mvolves buying 2 units of a first tradeable object for leg A and selling 3 units of a

second tradeable object for leg B. The sign of the spread ratio may be used to indicate

whether the leg is to be bought (the spread ratio is positive) or sold (the spread ratio 1s

negative)} when buying the trading strategy. In the example above, the spread ratio associated

with leg A would be “2" and the spread ratio associated with leg B would be *-3.7

[0067] In some instances, the spread ratio may be implied or implicit. For example, the
spread ratio for a leg of a trading strategy may not be explicitly specified, but rather imphied

or defauited to be “17 or “-1.7

[0068] Additionally, the definition for the trading strategy may specify a multiplier
associated with each leg of the trading strategy. The multiplier is used to adjust the price of
the particular leg for determining the price of the spread. The multiplier for each leg may be
the same as the spread ratio. For example, in the example above, the multiplier associated
with leg A may be “2" and the multiplier associated with leg B may be -3, both of which
match the corresponding spread ratio for each leg. Alternatively, the multiplier associated
with one or more legs may be different than the corresponding spread ratios for those legs.
For example. the values for the multipliers may be selected to convert the prices for the legs

Into & common cuirency.



1 Offset Order 11.0 1.0 1.0 Order 2 2.0 1.0 0.0 Order 3 3.01.0 -1.0 Order 4

[6069] Figure 3 illustrates a block diagram of a trading strategy 310 which may be employed
by certain embodiments of the present invention. The trading strategy 310 includes “N” legs
320. The trading strategy 310 defines the relationship between the tradeable objects 322 for
each of the legs 320 using the spread ratios 324 and multipliers 326 associated with each of

the legs 320.

[06070] Once defined, the tradeable objects 322 in the trading strategy 310 may then be traded
together according to the defined relationship. For example, assume that the trading strategy
310 1s a spread with two legs 320. Leg | is for tradeable object A and Leg 2 is for tradeable
object B. In addition, assume that the spread ratios 324 and multipliers 326 associated with
Legs 1 and 2 are 17 and *-1,” respectively. That is, the spread 310 is defined such that when
the spread 310 is bought, 1 unit of tradeable object A is bought (positive spread ratio, same
direction as the spread) and 1 unit of tradeable object B 1s sold (negative spread ratio,
opposite direction of the spread). As mentioned above, typically in spread trading the
opposite of the definition applies. That is, when the definition for the spread 310 is such that
when the spread 310 1s sold, [ unit of tradeable object A 1s sold (positive spread ratio, same
direction as the spread) and 1 unit of tradeable object B is bought (negative spread ratio,

opposite direction of the spread).

[0071] The price for the trading strategy 310 is determined based on the definition. In
particular, the price for the trading strategy 310 is typically the sum of price of the tradeable
object 322 multiplied by the multiplier 326 for each of the legs 320 of the trading strategy

310. This is illustrated in Equation 1:

Strategy Price = L1, Mult(i)* Price(i) Eq. 1

[6072] Mult(7} is the multiplier associated with leg 7 and Price(7) is the price for the tradeable
object for leg i. The price for a trading strategy may be affected by price tick rounding and/or
pav-up ticks. However, both of these implementation details are beyond the scope of this

discussion and are well-known in the art.

[0073] The discussion above applies whether the example spread is real or synthetic. Recall

that, as discussed above, a real spread would be histed at an exchange, such as exchange 130
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4.01.0-2.0, Order 55.0 1.0 -3.0 Table 1. 100951 According to the example provided in relation to
Table 1, with the offset set to -1,- the first disclosed buy spread order (-Order I-) has a first disclosed
spread price of "1- that is equal to the desired spread price. In other words, according to the example
embodiment in Table I, the offset is not applied to the first disclosed spread order. However, in another

embodiment, the offser.could be appied Lo dhe first disglasrd sread Qroer aswilkFnce the first

disclosed buy spread order is executed. a second disclosed buy spread order (-Order 2-) having a
disclosetttgdasitity af eichignasbmittendhar theeeondsdiszioddbesimead prideededaoonT hepree of the

second disgloged by spread-order is ARIRImINGH, by aPRING 106 QURGLof.iLd, 9 g first disclosed

spread price ofAs explained earlier, when the offset value Is positive, the next'disclosed spread order
is placedherntred o tickgwhay fiashn ghdrides visdivsecespiaatipitcbrim ise Wirketiodistvagiom the

market. ng@ﬁép%lggf%%taﬁlﬁgd @lﬂgﬁ,a ! Qll)é&g}gat@%%f %R&a&aﬁo the last disclosed spread price of

-1.0,- the second disclosed spread price is set to -0.0.- en the second disclosed buy spread order is

executed, a third disclosed buy spread order having a disclosed quantity of -1- is submitted at
{0074} Continuing the éxample from above, if'a trader believes that tradeable object A

typically has a price 10 greater than tradeable object B, then the trader may want to buy the
spread whenever the difference in price between tradeable objects A and B 1s less than 10 and
sell the spread whenever the difference is greater than 10. As an example, assume that
tradeable object A is at a price of 45 and tradeable object B 1s at a price of 40. The current
spread price, using Equation 1, would then be (1)(45) + (-1 )(40) = 5, which is less than the
typical spread of 10. Thus, the trader may buy 1 unit of the spread, which resuits in buying |
unit of tradeable object A at a price of 45 and selling 1 unit of tradeable object B at 40. At
some later time, the typical price difference may be restored and the price of tradeable object
A 1s 42 and the price of tradeable object B 1s 32. At this point, the price of the spread is now
10. If the trader sells 1 unit of the spread to close out his position (that is, sells 1 unit of
tradeable object A and buys 1 unit of tradeable object B), he has made a profit on the total
transaction. In particular, while the trader bought tradeable object A at a price of 45 and sold
at 42, losing 3. the trader sold tradeable object B at a price of 40 and bought at 32, for a profit

of 8. Thus, the trader made 5 on the buying and selling of the spread.

{6075} The above example assumes that there is sufficient hiquidity and stability that the
tradeable objects can be bought and sold at the market price at approximately the desired
times. This allows the trader to achieve the desired price for the spread 310. However, more
generally, a trader determines a desired price at which to buy or sell a particular trading
strategy. Then, an automated trading tool, for example, attempts to achieve that desired price
by buying and selling the legs at appropriate prices. For example, when a trader enters an
order to buy or sell the trading strategy 310 at a desired price, the automated trading tool may
automatically place an order (also referred to as quoting an order) for one of the tradeable
objects 322 of the trading strategy 310 to achieve the desired price for the trading strategy

{also referred to as a desired strategy price, desired spread price, and/or a target price}. The



a third disclosed spread price ofThe third disclosed spread price is determined by applying the offset of
-1- to the second disclosed spread price of -0.0.- The fourth and fifth disclosed buy spread orders are
subsequently submitted at the disclosed spread prices of "- 2.0- andrespectively. 100961 Table 2
illustrates an example set of price levels using the price offsets of and -+1- in relation to a sell spread

order ha}'ég%@ desived spread opaptey: of B & desired . spread Rrice-pland 2 quantitymedifigr of -1.-

Accordingto the example provided in relation to Table 2, a disClosed quantity of each of the five
disclosedsselksplegadisieestisdde 1ovd ditieriiise Sipithelytoting legarmpletpiavitiay ire Pattd Pithe offset

is not appliegitp ihenrice.qf dhe.first diselagac sell-speacorder. and Bediiee 1k sglilamegesired
spread price of "-1 Offse 0 Offsetl Offset Order 11.0 1.0
best bid price when selling and the best ask price when buying. The best price in the hedge
leg is also known as the leaned on price, lean price, or lean level. As the leaned on price
changes, the price for the order in the quoting leg may also change in order to maintain the
desired strategy price. It should be understood that the leaned on price could also be set to a
price other than the inside market price. When the quoting leg is filled, the automated trading
tool may then submit an order in the hedge leg to complete the strategy. This order may be
referred to as an offsetting or hedging order and is typically quoted at the leaned on price. If
the order at the leaned on price is not filled (or filled sufficiently to achieve the desired

strategy price). then the trader is said to be “legged up™ because the trader has not achieved

the desired strategy relationship according to the trading strategy definition.

[0076] Also, depending on the trading strategy, the price of a quoted leg may be based on
less than all of the other legs, for example. As another example, the order parameters of an
order in a quoted leg may lean on other tvpes of market conditions in the other legs such as
the iast traded price (LTP), the last traded quantity (LTQ), a theoretical value, multiple

quantities such as quantities closer to the inside market, or some other reference point.

0077} In addition to having a single quoting leg, as discussed above, a trading strategy may
be quoted in multiple (or even all) legs. In such situations, each quoted leg still leans on the
other legs. When one of the quoted legs is filled, the orders in the other quoted legs are
typically cancelled and then appropriate hedge orders are placed based on the leaned on

prices that the filled leg was based on.

[0078] A trading strategy with more than two legs is known as a multi-legged strategy or a
multi-legged spread. In a multi-legged strategy, multiple sets of hedge prices can be chosen

from to maintain the defined relationship of the trading strategy for a particular quoted leg.

I1. Spread Order Modifiers

[0079] Certain embodiments of the present invention provide order modifiers in relation to a

trading strategy, such as a spread. having a desired spread price and a desired order quantity.
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.00rder20.01.02.00rder 3-1.0 3.00rder4-2.01.0

While the discussion below focuses on applyving one or more modifiers to a spread trading
strategy, it is understood that the disclosed principles could be applied to different types of

trading strategies as well.

[0080] According to an example embodiment, the order modifiers include a quantity modifier
and a price modifier that are applied to a desired order quantity and a desired price defined
for a spread. The quantity and price modifiers may take many different formats, and could
include a percentage value, a fraction, and/or a constant value that are used to modify the
desired order quantity and the desired spread price, respectively. The quantity and price
modifiers could also be determined using preset formulas. According to an example
embodiment, the quantity modifier divides the desired order quantity for the spread to
determine a plurality of desired order quantities (referred to hereinafter as “disclosed
guantities™), such that only a portion of the desired spread order guantity is submitted, or
disclosed, to the market at a time until the full desired spread order quantity 1s executed.
Then, the price modifier determines a price level for each disclosed quantity of the spread
order, such that each disclosed quantity for the spread order may be submitted at a different
price level. It should be understood that two or more disclosed spread quantities could be
submitted at the same price level, while each of the remaining disclosed spread quantities

executed for the spread could be submitted at different price levels.

[0081] According to an example embodiment, a two-leg spread may be quoting a single leg.
In such an embodiment, when a first disclosed spread is determined, i.e., a first disclosed
quantity and a first disclosed spread price are determined for the first disclosed spread, the
first leg of the spread may be quoted based on the first disclosed spread quantity and the first
disclosed price and further based on market conditions in the other leg of the spread. In such
an embodiment, a second disclosed spread may be submitted upon detecting a predetermined
trigger. According to an example embodiment, the predetermined trigger may be detected
upon receiving a fill of a hedge order that is submitted when the quoted leg is filled, or in
other words, when the first disclosed spread 1s fully executed. Alternatively, the
predetermined trigger could be detected prior to submitting the hedge or before detecting a
fill of the submitted hedge order. Different embodiments are possible as well for detecting

the trigger.
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4.0 Order 5 -3.0 1.015.0 Table 2. 100971 According to the example provided in relation to Table 2
with the offset set to -1 the first disclosed spread sell order having a disclosed quantity of "I" is
submitted at a first disclosed spread price of -1- that is equal to the desired spread price. Alternatively,
as explained earlier, the first disclosed spread price could be determined by applying the offset to the

desired spigad ,Qéi&%a%gqs ihedisstdisslasedsellisnread.raesisexasiied .88 s disclosed sell

spread order having a disclosed quantity of -1- is submitted at a second disclosed spread price of

-2.0.- Sirgeig # SrosempbEEmnt SHEB FaeahAdeIsIb i r T aties el eschit I Saarenéad price of
-2.0- is dgtermingd byappWingthe olfsatofslatiathe disalorethapcaad price Qitheinsacading order.

As explained earlier, when the offset value is positive, the next disclosed spread order. is
placedn@ist pARERS aovaydromheidnist g ASRERS grémdtioned i haarkeidirals/ Fifthe market,

whereis the offset yalue Whendheseaand discasadsell sreadeigasiis execwads athirddisclosed
sell spread order having a disclosed spread %uantlty of -1- is submitted at a third disclosed spread
price of order is sent, the second disclosed spread may be submitted, and the second leg order of the

spread may be re-priced based on the second disclosed spread price. Additionally, the
quantity of the second leg order may be changed based on the second disclosed quantity.
According to one example embodiment, when the hedge order is filled, a new order may be

submitted for the first leg of the spread based on the second disclosed spread.

|0083] The process of submitting subsequent disclosed spread may be repeated until a full
desired spread quantity is submitted, or until a predefined condition is detected. The
predefined condition may be time-based, such as a specific time that triggers termination of
the spread strategy, or a market related event, such as detecting a predetermined condition
based on market data or other data, such as news data. For example, a trader may wish to
cancel all trading strategies right before a certain number, such as the unemployment number,
is released. It should be understood that different embodiments are possible as well. While
the example embodiment describes re-pricing the existing quoted leg order upon sending the
hedge order, it should be understood that the quoted leg order could also be re-priced prior to

submitting the hedge order, or after the hedge order 1s filled.

A Example System Configurations

[0084] Figure 4 illustrates an example electronic trading system 400 in which certain
embodiments described herein may be employed. The system 400 includes a client device
402, a gateway 404, an exchange 406, and a spread engine automation component 408 that
includes a spread modifier application 410 and a risk application 412, According to this
example, the client device 402 is in communication with the gateway 404. The gateway 404

is in communication with the exchange 406.

[0085] In the illustrated example, the spread engine automation component 408 may be an

automated spread trading application such as the one described in the U.S. Patent No.
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-3.0.- The third disclosed spread price of -3.0- is determined by applying he offset o to the second
disclosed spread price of -2.0.- The disclosed order quantities and the disclosed spread prices for the
fourth and fifth orders may be determined in the similar manner and are shown in Table 2. 100981
While the examples provided in relation to Tables 1 and 2 illustrate a single offset that is applied to a
disclosed desired spreadprice, phaprevionsly dissiased Lrder.it shquldbeundersingd dhat different
embodiments are possible as well. For example, multiple offsets could be defined and applied to a
desired spreadgrivboduetnasmedindefiseleheissbe sotderise 2 0aee PIgessise BHSEs could be
defined syehdnaba Alfersnse heteanbue.capseaiive digcinsar sieadrices s ofg han one tick
mbodi [

Different ments are possible as well. 100991 According to the example embodiments, once the
disclosedrspicticnd e andnthe disclodedasretagpied Besctetermined, one or more legs of the
spread may be quoted based on the modified spread parameters and the spread settings. As

explaineghizéhepigcsdingisestionsnibe Rrcesandauantitiasahihe durissherders aig,determined
using the disclosed spread quantity, the disclosed spread price, as well as other spread parameters,

such as WEpréad Riel st Gt ?rer{s‘#é?fé%ﬁ‘ﬁble‘f TG S PRIRISHAIP €8t 6P frading

interfaces,thathaheduserstoentarumpdiied siraad.oreeisng BoRige hiewiasessingekthe order
according to one example embodiment. More information related to the illustrated trading interfaces

can be f6ORPMEAE of Gepaterd Rsies 2R TS oth80SoRBNES SIMERRE iRy TRE P ated herein by
referencge 100403 Liippred dllusiraies soaahohitagingmerfacesdhal can beiusediiererteriaemodified

spread order accordin(gléto an example embodiment. More sgpeci_fically, a trading screen 502 illustrates

current Mdtket o HEtIGRSIISAEL ary HLRat v FREFa SpodHtr dopidinG RioFE%E: %X Jun 09 and
FESX Sepafnther-marketiconditionsydd which: arpilustiatedivinteadiogisaresns HddianskbRS.

According to an example embodiment, the trading screen 502 may be used to configure a modified
spread JrIraBRPE SpREesEstyo HEiF ABTRGTSEEEN IR AEHRE A SRt ER DY BARGPBIEhat can be

selected ip.genfigwednogified sprerdardanOneentberRbRdbltan SR8 issslactathdhengutton may
be highlighted and gquantity fields 510 and 512 may be displayed so that a trader can enter a total

spread dfisaitiyaAl FBrABseH R IO RS AERl ARES TH1 LB LRV ABR S EeRet an 0 et value
that cangcg inyrelation to modified spread orders. The trading screen 500 also enables a trader to
define queue holder orders to be used in relation to each leg of the spread, as shown at 512. It should

be under, (gj that a separate interface could also be activated to gligw a trader to define spread
modifier@;% o’g&ﬁgﬂ%’géﬁ’d@r Brge :Cs}.c The (l’fg@] 8 {q%eeu%ﬁﬁ%? g?}éc\?v% AL TS ih'Greater detalil
below, anddtie:exiasnpiatembodienentkprevigeddnmedifian, tauBigure sigeditwil @aBSementhat queue
holders are not used. 1 .(;,11021.Fi u’r‘(§16 ]igug rates a set of trading screens 600-606 that show first
discloseapaﬁaanﬂlﬁgg Wor ilrffé‘ in%eﬁ%bg &t the spreacf!r.1 Accor n}\jg fothe e‘xarﬁpefe iifistrated in relation
to the tradindoscraeni6Oda biiyld:thsprbad oideehavied e desired] spreaditearsivhel-2vaind a
gg;'rfdegge a%ag Rl 3}31@%% i@g&%&é& 1204 n0isst Aot AR SHRMN LA entered ata
may be defined as a single disclosed quantity value, that is a fraction of the desired spread

quantity. Alternatively, a user could enter formulas that could be used to calculate a
disclosed spread price and a disclosed quantity for each reload spread order. The spread
modifiers specified by the user may then be used by the spread modifier application 410 to

modify the spread parameters, as will be discussed in greater detail below,

|[0088] Additionally, the spread modifier application 410 could be configured to provide
different modified spread types that are preconfigured with certain modifier values. In such
an embodiment, a user could select a specific modified spread type to trade, and the spread

modifier application 410 may retrieve the settings associated with the selected spread type
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[00103] According to an example embodiment, the first disclosed spread having a disclosed quantity of
-1- is entered at the price of -O.- As shown at 602 and 604 both leas of the spread are quoted, with the
first leg order having a quantity of -5.- as shown at 610, and the second leg having a quantity of -3,- as
shown at 614. The quantities for the leg orders are determined based on the disclosed spread quantity
of -1- ang the Spread Jalip QfPiderklg et RIISISA12A8 %@a}fher@n%ua%%ﬁts@&'5%%@%—}@39&& and
-14.0.- and the prices are determined based on the desired spread price of -0- and the lean prices of
each markerd190¢041 thigmed it spratss an example order book interface 700 reflecting the currently
pending leg orders for the spread. As shown in the order book interface 700, a 5-lot quoting order and

a 10-lot mﬁéﬁ?rrﬁ%m%?iﬂ%ﬁi%@mdﬁgyf%ﬁﬁ%wy&Q&@B@éﬁ@&i@%ﬁi% rgsarvaigeder, as will be
explained in greater detail below, covers the risk for a possible hed%e order and a remaining

undiscloSEtf haRPTPHES PRTEH R IISTHOR TR BRI BT, RIS pEoMALBE Y B hedge
order angha 9t reMaining wndisclosedasantityafaniERN% JupQShlinen, forkhES%iSepaParasd-lot
guoting order and a 6-lot position reserve order are shown in the order book 700. The 6-lot position
reserve fB‘PIf’ES%@epOQ includes a 3-lot hedge order and a 3-lot remaining undisclosed quantity.
[00105]Figure 8 illustrates a set of trading screens 800-804 upon placing a second disclosed spread
order having a gisclosEdaspskahalanétyadbnl- and a disclosed spread price ofThe new disclosed
spread quantity is determined based on the disclosed quantity of and the disclosed spread price is

determi pplying the preset offset of -1- to th Vi ' ‘ rice of.-O.- More
specificgﬁﬁ%ﬁsig%%]%e%q?haﬁ %ﬁg‘%?ﬁ“g}%g‘ﬁllfg? réE%%Jﬁtﬁ?XQﬁ%gsﬁ%gﬁggfé) tgk%z;lﬁ'[gaé’lli ?él:%'fi ﬁ]en g% order
was sentatnigre:priceugf thap i fdrwE SX}uSe pogr absphowiale8Q8aprior to sublnttieg théinewtdisclosed
spread order. As in.the [ C 800, a ical indi I ijlustrate isclosed
Spread (ﬁ%ﬁlro -nggz;étl i %énhé&}% |§§§§%§Ss§pﬁ}é§0dp§ p‘ﬁé%%%#leté%%%%%gpr%ﬁ%%n%dg Sggsrﬁ]egr%% égccording
to an exapipid embodimentewhklerrroresthani ondeley isluoted fdrea Sprdast, livdoné siftded quoting
legs is fille 2dge order i : t i ti e he re-pri on the new
discloser e e B S B R e
correspondimisthe dgeipitaenibtiies nihiudewlhencthepriow gisolasad spredddosubmithednived-lot
quoting order f E e IS:Fe-pri tQ.- - as.shown a : n isclosed
spread plrglggnoL egngﬁgﬁﬁé&ioﬁﬁ %Eri%%% i%fg’%%&%ﬁrie%p%ngmté%%%ﬁéﬁn ggf}%&flg% )?%Jgénpog. As
explaineth dbhove drdthes tharl ae:priviy thengtioted wrderiipondpialsisg thvdad dydesrddiiehe quoted
order coy| -price iQr _ it h f .is fi
0007 e B e e B rer n
FESX Sepestitvorédpbcifically, as shown in the screen 902, a new quoting order 906 is sent in FESX
JunQ9 at the price of -11.0- leaning on -12.0- of FESX Sep09. As mentioned in relation to Figure 8, the
other leg in@$uQUoIEH A SHAMN M O081LARM 08 1Figu end Giluatrates.arupdiated order book 1000.

More specifically, upon _ . _
corresponding to the first disclosed spread order is executed, a second disclosed spread order

1s submitted. The second disclosed spread order has a new disclosed spread quantity.
According to the example embodiment provided above. with the quantity modifier set to *1.”
the second disclosed quantity, as well as the third. fourth, and fifth disclosed quantities, may
be set to 1. However, it should be understood that the second disclosed order quantity, as
well as the consecutive disclosed quantities, could be different than the first disclosed order
quantity, thus, resulting in a different number of disclosed spread orders (different than 57
orders in the example above) being executed in the market until the desired spread order

quantity i1s executed.

[0092] Additionally, as the quantity modifier is applied to determine a new disclosed quantity

for each disclosed spread order, the price modifier may be applied to a desired spread price fo

20



submitting a new quoting order for FESX Jun09, the position reserve of FESX Jun09 is reduced to -5.-
The order book 1000 also shows an updated position reserve of "3- for FESX Sep09. According to one
example embodiment, the position reserve for FESX Sep 09 may be updated once the hedge order for
FESX Sep09 is sent. [001091Figure 11 illustrates a set of trading screens 1100-1104 upon detecting

a changqdp.themarketicondiionsiipRueriegLhthe apteadyMare sReciicaliaias &havekimipr trading
screen 1104, the best bid price changed to -13.0- in the market of FESX Sep09. Thus, upon detecting

the charigebedeTsmy: Shaerisr FESKTUReY b delnrted © of 5o hasisrenkedte tosdtsitediect the
change ig,fhe;leanPrigs« WREN QRe.0f essmainingmsatiog.erders dsiileds pneyuhedogsarder will be

sent, and the other quoted order may be pulled from the market, as this is the last disclosed spread
quantity PeIPraREddat RiSRIVISA 40 EiR dstTobIToahrire HidRsE AR I elekidrgeampaside risk
managetgmt pysiemedhataig Leedintalatirndosread; tradindatriagiesalacairsmeugh risk

0

balance to cover all possible hedges. For example, in relation to a 10-lot 5:3 spread trading strategy,
with botMelgansemey quedege B #EIEads risk management system would allocate the position of -50-
for the quoting order of leg A, and -50- for a position reserve order of leg A (a possible hedge order),

thus allopsing thenisknaesitiaeneiv18e-eregAnaltrier Siavkasha the prepleadesisknmaragement
system would allocate the positign of -30" for the quoting order of leg B., and -30- for a position reserve
order of I8 OIS BAIBRRYRY theridk6ditiBir ¥t DEGe fét?tilé? t Efﬁ%%ﬁl??fﬁ%i%éﬁﬁple embodiments

that discloséaipariabspreashguaatiboaitibe dBsirae: smaadeq@mha inditadaihe: pudriade! Hsk
management is modified such thaté}he%rgk manﬂgﬁe_me%t ystem%onl allocates eggqu h risk to cover
the ordefR%H5tETS SRS Rk E DI e R P FBRBR s AU YO C 8 Y SR Bk ample,
with the gigelosedgnantily seltociinc@badhothdegs beingduotre dhequantity pfid-twould be quoted
for leg A and the quantity of -3- would be quoted for leg B. In this example, the risk management
system WHIATAN0 A4 ANER TISH -%’-rfgl‘; B SEARRES e%{?gu?]‘r}éﬁﬂ TS g fir(?(ﬂ’%e market
for leg AbAgéitionadly nacpasiiow reseties fMisoveiariegdoascatpasitiodiseisepdes pieaniitydenvould be
reserved for leg A. According to an example embodiment, sition reserve for a leg,includes a hedge
quanity B 1 RBERFE MO HELSE S BRIGPYRARER) DS GUSTEESH SHEMAP 65, A8 TSRS ing order
quantity ivbe geantityrinde leghthise tia@ositiandesenve dotegaAtidisdbied 5Prealitrder of -50-
being reserved tq hedge,the order guantity of -3- that is currently quoted jn leg B. and -45-.of -50-
being regé%z)ﬁ # e&ti%?%&%%%é%ﬁ%\hﬁ%j Sghﬁ'ffjﬁsfed Sﬁr\}%ﬁ]épé%ar‘éga? %Hh@e%%?)?a%ng to the
modifiedyprerdradentisk snalfageotent, thrpie:hadd¢isesyiiemsabriceall ecdte mdotat pikcpdsition of
-55- for lea A, as compared to -100- if the full guantity of -50- was quoted foy leg A and if the full
quantity %‘F%ﬁ“ ' §CIE%§E§§QF& ﬁ%e%ﬁl%fgéﬁ%ﬁé){fﬁ}ﬂgs i%l%yyﬁgg%b%sgfﬁfé{a ggc{o leg B is also lower,

as the risk position
|0094] Table 1 illustrates an example set of price levels using the price offsets of ©-1,7 70"

and “+17 for a buy spread order having a desired spread quantity of *5,” a desired spread
price of “1.” and a quantity modifier of “1.” According to the example illustrated in Table 1.
the first disclosed spread order has a disclosed spread price of ~17 that 1s equal to the desired

spread price.



allocated to leg B is -33.- The risk position of -33- includes a risk position of -3- allocated to an order
being quoted in lea B, and a position reserve of -30.- The position reserve of -30- includes a position of
-3- being held to hedge the order of -5- that is quoted in lea A and -27- being reserved for execution of

the remaining quantity in leg B. Thus, the total risk position of "33- is allocated for lea B. Once again,
the allocated risk position in the modified risk management system is lower than -60- that would have
been allocated for leg B in the above example that involved quoting the quantity of -30- in leg B.

100113]JAccording to an example embodiment, the

risk position being reserved for a leg of

new disclosed quantity sprea
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SpreadDisciosedQty) X (1 + OthetkegtZHQWYEQ. 2 [0D115]-Leg;R4kio- |is the leg ratio, or a number
of orders that will be placed on that leg for one spread unit, -SpreadQty- Is a desired spread quantity,
-Spread DisclosedQty- is a djsplpged spreadsquantity, and -Otherl-egQHQty- is a quantity pending for
each queue holder order (the USe of queue holder orders will be described in later sections). Then, the
second part of the equation (2) starting with, -FarEaghOtherQuotingLeg.- determines the total hedge

order quantity that may be needed for the spread order. More specifically, -ForEachOtherQuotingLeg-

refers to other leas of the spread that are quoting and which would pos it{?'?é cause a hedge.order to be
sentin L@ggg ‘I\'—logr%%%fiﬁ% 1,“n‘t E['ﬁ%‘ed?é%lse glfé{ B%frél]g% qﬁc%telafl g%ﬁ%%%ﬂﬁé%t eg"?ﬁ%eegt"“)‘:fg ?1?)? being
quoted, ihalfitlrescuetdhlegsaraifiledr 3 hedgels wWould Hessdntlonctheperrdgnideg{Leghat is

equal to the desired spread price. In other words, according to the example embodiment in

Table 1, the offset is not applied to the first disclosed spread order. However, in another
embodiment, the offset could be applied to the first disclosed spread order as well. Once the
first disctosed buy spread order is executed, a second disclosed buy spread order (“*Order 27)
having a disclosed quantity of “1” is submitted at a second disclosed spread price of <0.0.”
The price of the second disclosed buy spread order is determined by applying the offset of
“17 to the first disclosed spread price of ©“1.0”. As explained earlier, when the offset value is
positive. the next disclosed spread order is placed “x" number of ticks away from the last
disclosed spread price in the direction away from the market. where “x™ 1s the offset value.
Thus, applving the offset of “17 to the last disclosed spread price of “1.0.” the second
disclosed spread price is set to “0.0.”7 When the second disclosed buy spread order is
executed, a third disclosed buy spread order having a disclosed quantity of “17 is submitted at
a third disclosed spread price of ©-1.0.” The third disclosed spread price is determined by
applying the oftset of “1” 10 the second disclosed spread price of “0.0. The fourth and fifth
disclosed buy spread orders are subsequently submitted at the disclosed spread prices of ™~

2.0" and “-3.0," respectively.

]
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[00116]According to the spread example described above, with the 10-lot, 5:3 spread having a
disclosed quantity of -1.- and no queue holder orders. the position reserve quantity for Leg A may be
calculated as shown in Equation 3: LegAPoskes- 1) + (5 x=45 5 =50 Eq.3 100117]Similarly, the
position reserve quantity for eg B may be calculated as shown in Equation 4: LegeEPoskes = 3 x (10- (3
X~ 27+ Jquot) R DR N assming et heinarde ws&%vtﬁéga&uc%m'ﬁenwd%rs the
position reserve quantity for Leg may e calculated as shown'in Equation 5, and the position reserve
quantity fod Led’ Bma&awcalau@téara@mdwmwmqwaimﬁi ppgMPpEsReYy 265 X (20lep)ed5 X 1) (1)
=45+15=

spreag) price of 1, and a quantity modifier of “1.” According to the example provided in
relation to Table 2, a disclosed quantity of each of the five disclosed sell spread orders is “1.”
Additionally, similarly to the example provided in Table 1, the offset is not applied to the
price of the first disclosed sell spread order, and the price is set to the desired spread price of

iﬂ '-.-

-1 Offset | 0 Offset | 1 Offset
Order 1 [ 1.0 1.0 1.0
Order 2 | 0.0 1.0 2.0
Order 3 |-1.0 1.0 3.0
Order 4 |-2.0 1.0 4.0
Order 5 {-3.0 1.0 5.0
Table 2.

[0097] According to the example provided in relation to Table 2 with the offset set to ©*1,” the
first disclosed spread sell order having a disclosed quantity of 1™ is submitted at a first
disclosed spread price of =17 that is equal to the desired spread price. Alternatively, as
explained earlier, the first disclosed spread price could be determined by applying the offset
to the desired spread price. Once the first disclosed sell spread order is executed, a second
disclosed sell spread order having a disclosed quantity of “1” 1s submitted at a second
disclosed spread price of “2.0.” Similarly to the embodiment illustrated in relation to Table
1. the second disclosed spread price of “2.07 is determined by applying the offset of “17 to0
the disclosed spread price of the preceding order. As explained earlier, when the offset value
is positive, the next disclosed spread order is placed “x” number of ticks away from the last
disclosed spread price in the direction away from the market, where "X is the offset value
When the second disciosed sell spread order is executed, a third disclosed sell spread order

having a disclosed spread quantity of “17 is submitted at a third disclosed spread price of

3]
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LegsPoske, =3 X (10 -1) + (3 X 1)X (1+ 2) =27 + 9 = EQ.6 1001191Figures 12 and 13 illustrate
processing flows 1200 and 1300 for order placement and risk allocation for a modified spread and a
standard spread, respectively. More specifically. Figure 12 illustrates order placement and risk
allocation for a 3-lot, 5:3 spread using spread modifiers, with a disclosed spread quantity of -1,- and

both legs-being guoled. fgn.Fighe 4 3rilusirates riskallocation for.a standand Sqigl 5i3-spread, with
both legs being quoted to achieve the full 3-lot spread. 1001201Reéfemng to Figure 12, as shown at

1202, a B:beguesnidyl{s-loted pprsddraidetd tartity Thast ©losrd oudstetianties Anshidd eg B.
respe?ti‘é%kérq‘e’&!‘s&'e&%?@%@?Gﬁ%ﬁe%%%%ﬁﬁﬂﬁﬂ%ﬁa%rg%%%Qaé?&&fiﬁ&gi&t@@m%apeing the risk

associated with the quoted order of Leg B. The disclosed quantities of -5- and -3" for each leg are
determineehbesaeoneheospread #hltoland a quantity modifier, i.e., the disclosed spread quantity of -1.-
1001211As shown at 1202, the position reserve ("PR-) risk for Leg A is set to -15- (with -5- being the

risk allogaipa forcgyena bedas ardenforbes Biaand «J 0=brING he riskatiocatedis covakihbar
remaining quantity to be filled for Leg A). Similarly, as shown in relation to geg B. the EE risk is setto 9
|

(with -3-1b&RRY B Fia R anlEsHetr iy SO A G O AREIAP 1Y ASdnvrderBeing thewdiRalocated to

cover thg/gmaliinenauantibee hevilles fatleg Risihile neyspesifisaly shawniipleigeked 2, it should
be understood that the prices at which both legs are quoted are deteir_nine%j based o,nt?.disclosed

spread pifsdddraneined arskrestiad i a4 SrabrPEd e marRBrESRBIIBAS I Bdth legt s explained

and shown ahoyEs 40122 1AL 1204, ihisansumedithst theiaubtadondenofifreg A isstiledeNWhen one of
the quoted leg orders is filled, a hedge order in the other leg &here Le{ B) is sent to the market. As

shown atMPBeisRIBY & P910558_RBT FRSURIECER de PRI 918 Weht ISR B ARG 8 6ne example
embodimenfinihansefill is detected in one of the legs of the spread, the quoting orders pending in the
other legs of the spread are not deleted if there is a spread quantity remaining to be filled. Thus, the

3-lot qU(ﬁi' ;%%r 3-lot (g?r Leg B remains in the market and js re-priced based on the second
disclose @g?i ﬁéfgén%\%%t %Ieﬁxéi% laencm%od?imcnts, oncel%%c Sel5eed Epreag quantity and the
disclosed spread price are determined, one or more legs of the spread may be quoted based on
the modified spread parameters and the spread settings. As explained in the preceding
sections, the prices and quantities of the quoted orders are determined using the disclosed

spread quantity, the disclosed spread price, as well as other spread parameters, such as a

spread ratio and a multiplier. for example.

[00100]  Figures 5-11 illustrate a set of trading interfaces that may be used to enter
modified spread orders and monitor the processing of the order according to one example
embodiment. More information related to the illustrated trading interfaces can be found in
the U.S. Patent No. 6,772,132 the contents of which are fully incorporated herein by

reference.

[00101]  Figure 5 illustrates a set of trading interfaces that can be used to enter a modified
spread order according to an example embodiment. More specifically, a trading screen 502
illustrates current market conditions (prices and quantities) for a spread comprising two legs:
FESX Jun 09 and FESX Sep 09, the market conditions of which are illustrated via trading
screens 504 and 506. According to an example embodiment, the trading screen 502 may be
used to configure a modified spread order. More specifically, the trading screen includes a

reload (“RLD™Y button 508 that can be selected to configure a modified spread order. Once
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example embodiment, the quoting order for Leg B may be re-priced when the hedge order is sent.
While the example does not illustrate partial tills, it should he understood that when a partial fill is
detected in relation Leg A. the other quoting order of Leg B is not re-priced. Rather, the quantity of the
other quoted order is reduced. 1001231As shown at 1206, the PR risk for Leg B is updated to -6-

when the, 300 b ig santfaril e &g, URdaisd-am et gﬁﬁ%‘?ﬁ%&%&&@ﬁlm)/ytﬁ@d’é@ﬁ illgd for the

guoted order in Leg A. Also, as shown at 1206. the PR risk for Leg A remains the same, i.e.. -15,- as

no additidhahdisbieosiwlghieding Briersadereanseed mived mrqobaoantyus thiaidisclosed spread

auaniiy s deieetot) cSecert b i) wher e ddol H ardanfane Bis ldapbizits anew order for
Leg A is submitted (-5-lot and the PR risk for Leg A is updated to -10," with the quarl%g}( of -5" allocated

for a pogsibleohddgeodiicdsBedréeraliodmeadsrane eemiiaqeRaley B GusRicLeg A. The
3-lot ordey, i5 already gHoted, for L&ea B basedon henry disalosad-prrad Riice: ang the quoted Leg B

order was re-priced after submitting the hedge order. It Should be understood that the prices for the

orders qeitnetd for wedpsstoahth s arcprstsermivsth pased bals Meidiseiebsuadlreadpiee I As mentioned

earlier, thegew disdosed sareadiRiich caud be brisamerr differentthan the-piavigusly disclosed
spread price, depending on the spread price modifier(s) defined for the spread strategy. [00125]When

the quotitrjaiblet bf Tregi R femibbelay sishhae e sHthdrHadyBroriGddsEitor [eg 13, as
shown ap:1214. The ROSILQN IRSANYE RLLROIRS AlSAliRdated to -3.- When the hedge order for Leg B

&

is filled, as'shown at 1216. thus, resulting in the full execution of the second disclosed spread order, a

new quoting order having a guantity of -5- is placed for Leg A, and the positign reserve of Leg A is
updated ll'b(ﬂ@.z-las shetredt HanBated Bl hiateeas il QHyaHR 8&%‘6’1‘?’%&%5@?&% g B remains

at -3.- It ghaidhewnrisiaorkthat ey atirgordes Ay AabthhelcBlare:-quatedralapdaes that
are deteimined based on a disclosed spread price, of the reload spread order, as wel{l as. the current
0

market cOHORIBALITIE SSERLPIReABYE SFHSRTERT eade ARSIy S bETAb A R YRS ?}I #4t each

quoted ofgescrasabgHahicadiBased on.eRanging:paskes canditioasooachievadhe diswasad spread
price. 1001261When the last quoting order of Leg A is fillieg, as shown at 1220, the quoting

entered at a desired spread price of “0.” as shown at 610.

[00103]  According to an example embodiment, the first disclosed spread having a
disclosed quantity of “17" is entered at the price of “0.” As shown at 602 and 604 both legs of
the spread are quoted, with the first leg order having a quantity of *5,” as shown at 610, and
the second leg having a quantity of ¥3.” as shown at 614, The quantities for the leg orders are
determined based on the disciosed spread quantity of 17 and the spread ratio of ~5:3.” The
leg orders 612 and 614 are quoted at prices of “12.0” and “14.0,” and the prices are

determined based on the desired spread price of “07 and the lean prices of each market.

[06104]  Figure 7 illustrates an example order book interface 700 reflecting the currently
pending leg orders for the spread. As shown in the order book interface 700, a 5-lot quoting
order and a 10-lot position reserve order are added for FESX Jun(9. The 10-lot position
reserve order, as will be explained in greater detail below, covers the risk for a possible hedge
order and a remaining undisclosed quantity. Thus, the 10-lot position reserve order, 1n this
example, includes a 5-lot hedge order and a 5-lot remaining undisclosed quantity for FESX
Jun09. Then, for FESX Sep(9, a 3-lot quoting order and a 6-lot position reserve order are
shown in the order book 700. The 6-lot position reserve for FESX Sep(9 includes a 3-lot

hedge order and a 3-lot remaining undisciosed quantity.
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order and the position reserve for Leg B are deleted, and a hedge order for Leg B is sent to the
market, as shown at 1222. The position reserve for Leg A remains at -5- to cover a potential hedge
from the quoting order on Leg B. The 5-lot PR remains in the market until the delete of Leg B quoting
order is confirmed. At 1224, the position reserve for Leg A is deleted, and at 1226, the hedge order of

Leg B is;fjliggls fhuss; somoRlating: the: srigad 959&&;@&@&@%@@@&9&%%}m&@c%modiment-

1001271For comparison, Figure 13 illustrates risk allocation for the same 3-lot, 5:3 spread that does

not use Spdastdroundrerdeskaiag aBbvtostdopxed awsHBWR at 180D awWits!Be EHRéHEcquoted

and having. the gypied guaniies %f% ANt sseRRastively vikerriskdosition allogated to gach leg of
the spread is -30- and -18,- respectively. Referring back to Figure 12, as shown at 1202, the risk

allocated o eadithredistiasednpambariéadrivas ipd-bamprigngoht dgeacbridseed B rdspdetively.
100129?%&%1@%&&&%%8 in Eiguie A3 whengpartial G ofirg-iisdaterted festhe spreachdthe risk
(0}

allocated to Leg A is "20,- and the risk allocated to Lea B is -12,- as compared to -%‘5‘-‘and -9- shown at
510 in FlgufE8XStendona 608 dIrnstide i ioibpsesorats stels it iRy e partdionl in Leg A.

updating:g gaienordeLiguheg %ﬁmﬁmm@%&gr@sm LeQ Bs@ngreseiing adill insglation to
the submitted hedgé order. [00130]At 1314, anoth%‘é%?rtlal fill of -5- in the quoted Leg A is detected.

When thié Hedgedsraseriectiiin cepBcthidianSeadirarite dpreadisclasdropread Adiid -6- for
Leg B. %WQ{%@?}&%&&’H%E&@%?%‘ @@Lrgi%lfﬁuli_sfdetected for Leg A. as shown at 1324, a 3-lot

hedge order is submitted in Leg B. Once the hedge of Leg B is filled, the spread is executed, as shown

at 1330. 1001311Comparing Figures 12 and 13, it can be seen tha ,usin(R;Nt e Erartia}l isclosed spread
embodirféH€0h tradePSHEREXSER1ITe FSIBWHTE Mdre Srauit AT, AR W TR EISEO IR FRfure 12,
only partigl gupplitiesph-Srand 233 e iprtihe miatket Ri:any Aiandieegasdenipasad tathaguantities
of -15- and -9.- as show') in Figure 13. Additionally, the possible overf&ll amount.is IoHer when using

the partidP BHEoREESp RIdary e !5SS HoREK Bifefisciosed spread price. “Then. a

new quoting order for the filled leg may be submitted when the corresponding hedge order 1s
filled. Thus, when the new disclosed spread is submitted, the 3-lot quoting order for FESX
Sep09 is re-priced to “15.0,” as shown at 810, based on the new disclosed spread price of *~
1" and the leaned on price of *14.0” corresponding to the best ask of FESX Jun(9. As
explained above, rather than re-pricing the quoted order upon placing the hedge order, the

quoted order could be re-priced prior to submitting the hedge order or after the hedge order 1s

filled.

[00107] Figure 9 illustrates a set of trading screens 900-904 upon receiving a fill of the
hedge order in FESX Sep09. More specifically, as shown in the screen 902, a new quoting
order 906 is sent in FESX Jun(9 at the price of “11.07 leaning on ~12.6” of FESX Sep09. As

mentioned in relation to Figure 8, the other leg 1s also quoted, as shown at 908.

[06108] Figure 10 illustrates an updated order book 1000. More specifically, upon
submitting a new quoting order for FESX Jun09, the position reserve of FESX Jun09 is
reduced to “5." The order book 1000 also shows an updated position reserve of 3™ for
FESX Sep09. According to one example embodiment, the position reserve for FESX Sep 09
may be updated once the hedge order for FESX Sep(9 1s sent.



[00132] The modified spread order concepts described above could be used in combination with
gueue holder orders. As described in the preceding sections, when a disclosed spread order is
executed, a new disclosed spread quantity is generated and a new order for a leg of the spread is
submitted to the market. In such an embodiment, when a new order for a leg of the spread is
submitteghiidfe ”ﬁ%lﬁ?é’}'i iqilaced atthe epshafdhe-omen mwmwp@agéﬁggq,_@m%% gt which
the leg Is quoted. [00133] According to one example embodiment, one or more additional queue
holder dheersmazy-proEith i i ¢ IREiBY f06ach Mo g sBtig Gt ratprivas el 5888 or above

the pricg.calgulpted foreachigyptinglag- dyhen a guotaddeg.ordesis tasResiespsiceduangsthere is a
pending queue holder order at a new quoted Erlce, the queue holder order may be used as the quoted

leg ordeletTHing BiehitRamiige sf oifgHdd Be? braersidahin alrePriced bRishng bHér of the
spread payhayve,a Qelter avala pesiien ifenealibe existing greue holder auersdsiatihe newly

quoted price of the leg order. The prices of the queue holder orders at which the queue holder orders
are quoted hrdzeratgerald isepricendrive s g rebosisereydirgas sitfioso e Bask-Hdlders being
deletedand.omg g{smggg&%ws?%qlt;%%_orders being added to maintain a desired number of queue
holders in the market for each leg of the spread. More information related to submitting and processing
gueue holder orders can ge found in the U.S. Patent Application Serial No. 11/241.168. entitled
-System and Method 6F A A Electronic Trading Environment.- the contents of
which are fully incorporated herein by reference. 1001341 Typically, when a quoting leg of the spread
is filled, {ta toirrespondingogue aer haldde erdeis @pecdeietedsiAccordiog dot opgexarhpleeembodiment,
when queue holder orders,are Lsed in felation to s modified spread, sratedy, rather; han deleting the
gueue hofder orders ever9 fime a dise oseoéspreaquUantlt IS executed, the queue Holder orders are
maintaihedgits the- manket aledireiaivattachddito fht smedifieddspreadtstrategsh intih e finahdisclosed
quantity for the spread is.executed. buy order, N-1 queue holder orders. may.bhe submiited below the
gt el R R S M T S et
placed ghbotieghedpricélef theagd ot $etl opdertidAcookingtd ond Bxampleembbdimént, the prices of
N-1 queds nolder arfiers;plaged abave rbelay dhe e, of the qualadiprder maybe gonsgeutive
prices. Rlténa |ver,$ e prices may'not be consécutive, With some price gaps being used between two
consecutivergiriaet hpdden erddsaibodastwieepothieoqudting Tdgratenama ghedinso fjlzeus. holtler order.
1001361Fable 3 llustratcs.ane sampls.smadimantolusing ayeys hplder crdsrsn ielagion to one
of the legs of a sﬂjrea stratégy using a spread quantity madi ler, such as a |sclosec1rsp?ea'd quantity
described above. Additionally, the queue holder example of Table 3 assumes that a price modifier is

not usedl!&lil othiertwordsmplistampeffseenssiem g agpried roie pivediseiodied prder slmiedpread
order. %@m&méj ﬂ?@d%@ﬂﬁgti‘ade risk management is modified such that the risk

management system only allocates enough risk to cover the orders that are in the market. For

example, in relation to the above 10-lot, 5:3 spread example, with the disclosed guantity set
to “1.” and both legs being quoted, the quantity of “5” would be quoted for leg A and the
quantity of “3” would be quoted for leg B. In this example. the risk management system
would allocate a risk position of *5" for the order quantity being currently quoted in the
market for leg A. Additionally. a position reserve, also referred to as ““a position reserve
guantity,” would be reserved for leg A. According to an example embodiment, a posiion
reserve for a leg includes a hedge guantity that is required to hedge an order quantity being
quoted in another leg, and a remaining order quantity to be quantity in the leg. Thus, the
position reserve for leg A is set to “50.” with *57 of =507 being reserved to hedge the order
quantity of <37 that is currently quoted in leg B, and 45" of 50" being reserved for

execution of the remaining quantity in leg A of the spread. Thus, according to the modified
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Orderl- Fill Post -Hedge Order- Fill ISubmit a Disclosed Q Order Quoted Ord | Filled New Quoted
Ord2 QH |

pre-trade risk management, the pre-trade risk system would allocate a total risk position of
“55" for leg A, as compared 1o “100” if the full quantity of “50™ was quoted for leg A and if

the full quantity of “30™ was quoted for leg B.

[00112]  Similarly, a risk position allocated to leg B is also lower, as the risk position
allocated to leg B is “33. The risk position of *33” includes a risk position of “37 allocated
to an order being quoted in leg B, and a position reserve of “30.” The position reserve of
“30” includes a position of “3” being held to hedge the order of 5" that is quoted in leg A,
and “27 being reserved for execution of the remaining quantity in leg B. Thus, the total risk
position of *33™ is allocated for leg B. Once again, the allocated risk position in the modified
risk management system is lower than <607 that would have been aliocated for leg B in the

above example that involved quoting the quantity of “30” in leg B.

[00113]  According to an example embodiment, the modified risk management system may
update the risk position being reserved for a leg of a spread when a disclosed spread quantity
is executed and a new disclosed quantity spread order is placed, rather than when a quoting
order is filled. Because a new disclosed quantity for the spread is not submitted to the market
until the currently pending disclosed spread quantity is filled, the trader’s risk will be covered
with a minimal risk position taken to cover the exposure in the market. In such an
embodiment, when the final disclosed spread quantity is working in the market, the risk
position reserved for a leg order is equal to a quantity that will be sent to hedge the order

being quoted in the other leg of the spread.

00114]  The risk position being held for a leg of a spread may be determined using a

definition, such as illustrated in Equation 2:

Leg PosResQ
= Leg Ratic ¥ (SpreadQty — SpreadDisclosed(ty)
+ ForBachOtherQuotingleg( (Leg Ratio X SpreadDisclosedQty) % (1

+ OtherLegQHQLy)) Eq.Z



QH1QH1 QH1 QH2 QH2FQH2 QH2 QH3 QH3QH3 QH3 QH4 QH4QH4QH4 Table 3.

[00115] “Leg,Ratio™ is the leg ratio, or a number of orders that will be placed on that leg
for one spread unit, “SpreadQty™ is a desired spread quantity, “Spread DisclosedQty™ 1s a
disclosed spread quantity, and “OtherLegQHQty™ is a quantity pending for each queue holder
order (the use of queue holder orders will be described in later sections). Then, the second
part of the equation (2) starting with, “ForEachOtherQuotingLeg,” determines the total hedge
order quantity that may be needed for the spread order. More specifically,
“ForEachOtherQuotingl.eg™ refers to other legs of the spread that are quoting and which
would possibly cause a hedge order to be sent in Leg,. For example, if three legs are being
quoted, and the current leg (Leg,) is not being quoted, if all three quoted legs are filled, 3

hedges would be sent on the current leg (Leg,).

[00116]  According to the spread example deseribed above, with the 10-lot, 3:3 spread
having a disclosed quantity of “1.” and no queue holder orders. the position reserve guantity

for Leg A may be calculated as shown in Equation 3:

Leg.PosRes =5 (10— 17+ (5 1) x 1= 45+ 5=5C

o~y

Eq.3

[00117]  Similarly, the position reserve quantity for Leg B may be calculated as shown in

Equation 4:

LegpPosRes =3 x (10~ 1)+ (3 X 1) X1 =27+ 3 =30

Eq.4

[00118] Now, assuming that both orders have two gueue holder orders, the position
reserve quantity for Leg A may be calculated as shown in Equation 5, and the position

reserve quantity for Leg B may be calculated as shown in Equation 6:

Leg,PosRes =5 x {10~ 1)+ {5 1} {1 +2)= 45 + 15 = &0



1001371According to the example illustrated in Table 3, the first quoted order -Quoted Ordmay be a
buy quoting order pending in one of the legs of the spread. When the first quoted order is submitted,
four queue holder orders (-QH1-QH4-) may be submitted at four consecutive prices below the quoted
buy price. Then, the first quoted order is filled, as shown in the second column of Table 3, but the
gueue holder orders QH1-QH4 remain pending in the market, as there is a next disclosed spread
quantity to be submitted A3 explained QPMellleh%@ the guating erders tjlled.a pedge order in one or
more other legs of the spread is submitted. When the hédge order gets filled, once again, the queue
holder orders l-QH4 remain pending in the market in the first leg of the spread. When a new
disclosed quantity order is generated for the spread, a new quoted order (-New Quoted Ord2-) is
submitted in the leg. Assuming that the price modifier is set toq-O.f nd there arxaa no changes in the
market of'fe SbcohtIEG IrtBrdHHs BLE RES ek 08 SRR Bt M AY BEST BIAREEFAE the same
price levehasithepsemipushrdisslosadispiead arderseuntidysphas riggdhatiheNtew Quoted Ord2 is
submitted at the same price |evel as the filled order, the queye Eolder orders V\{oﬂg_ﬁlso remain
pending SRHE €A BAEE evlLs S SHRT RIS PO PAECSI00 LI A e FEd earlier
when a prigg lemehohpodutinoviay euerichangesddagecon the chandesin the ledngdemqfice(s), the
quoting leg order as well as the carresponding _.queue holder orders may be re-priced. For example,
re-pricing %‘F‘ih%‘%‘ﬂf&}e’ HORIBP RIS HAFAVORE %aﬁlégﬁﬁ%g ol e ﬁ%ﬁ?a}%d”&ﬁgl?éﬁggl%ﬁer orders,
such as Hgrhighestiptcediguene haldeiqrgeeaand placing a new queue holder order at a price lower
than the lowest price of the pending queue holder. The methods for re-pricing queue holder orders are

describeg' ;Ig U.s. lication Seria] No,.11/241 11 cit%q]h bove and incorporated herein by
referenc )&ﬁd iionaﬁ)f%% 'g‘ﬁ%éi‘é%ﬁmuas?r% %‘é%gjfn%?(g’"ugue %fﬂJearng% ?S](ﬁ’l @eﬁgﬁgﬁ t‘oeic())(rﬁly one leg of
the spreadaiitshoiHtbbe undenstoaid thatgiend held€r ordexsieoiyldvbeh iSEdémeethtiorsito all or some of
the legs of e sprearhsing he morliers deseriberl herein, 1901391, Asmenriongd eair.hen
queue hoider orders are used i relation to a €g of a’spread, the queue holder orders are not
cancelledrdatibafirmBdiStio sed lspedapiauantityis Jilleod Thusraetkdder mayd takenathyhhtage @f a more

favorablc?h%ueue osiii)oglmringintain d bX g yeue ho %efo%%ers when a new. gjslclosed spread

q
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quantity Is submitted fof execu |8r}l.}[(5[614 Table 4A5itstrates one ex mple embodiment for using
gueue holder orders in relation to a leg of a spread strategy that uses price modifiers and quantity

modifierdtd3ddibeciasboeniat dtHE: Wisrpesitie ssemisle BRT abik Soadsieael #9atend Spledthstrategy
uses a diseleagd, qHARtY And.2aHige Riiseliodetaliine,a Rrics and a qranity afeaoh disclosed

spread order. Once again, the example illustrates the use of quéue holder orders in relation to one of

the leas dieketapresdy#ichretearmdnagiaiiey wivyE!lgddureliselder SigetarbodrISBeREd in relation to
all leas heing gugtedJer the sRread sitalegys QHigingt QrderaPask £AWPLRg o cover a hedge

order for Leg A, and “6” being the risk allocated to cover the remaining quantity to be filled

for Leg B). While not specifically shown in Figure 12, it should be understood that the prices

at which both legs are quoted are determined based on a disclosed spread price of the first

disclosed spread order, and the market conditions in each leg, as explained and shown above.

[00122] At 1204, it is assumed that the quoted order of Leg A is filled. When one of the
quoted leg orders is filled, a hedge order in the other leg (here Leg B) is sent to the market.
As shown at 1206 in Figure 12, a 3-lot hedge order (“3-lot H™) is sent for Leg B. According
to one example embodiment, when a fill is detected in one of the legs of the spread.ﬁ the
guoting orders pending in the other legs of the spread are not deleted if there is a spread
guantity remaining to be filled. Thus, the 3-lot quoting order (3-lot Q) for Leg B remains in

the market and is re-priced based on the second disclosed spread price. According to an
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Order I" Fill Post -Hedge Order- Fill FSubmit a Disclosed Q at Offset=1 Quoted Ord 1 Filled QH1
QHIQH Quoted Order

example embodiment, the quoting order for Leg B may be re-priced when the hedge order is
sent. While the example does not illustrate partial fills, it should be understood that when a
partial fill is detected in relation Leg A, the other quoting order of Leg B is not re-priced.

Rather, the quantity of the other quoted order 1s reduced.

[00123}  As shown at 1206, the PR risk for Leg B is updated to “6” when the 3-lot H is sent
for Leg B. The updated amount reflects the quantity that was filled for the quoted order in
Leg A. Also, as shown at 1206, the PR risk for Leg A remains the same, i.e.. “15.7 as no

additional disclosed quoting orders were placed in Leg A.

[00124] At 1208, the first disclosed spread quantity is detected (“Spread Fill 17") when the
3-lot H order for Leg B is filled. At 1210, a new order for Leg A is submitted (*5-lot Q7),
and the PR risk for Leg A is updated to “10,” with the gquantity of 5" allocated for a possible
hedge of Leg B and 5™ allocated for the remaining quantity to be quoted in Leg A. The 3-lot
order is already quoted for Leg B based on the new disclosed spread price, and the quoted
Leg B order was re-priced after submitting the hedge order. It shouid be understood that the
prices for the orders quoted for Legs A and B are determined based on a new disclosed
spread price. As mentioned earlier, the new disclosed spread price could be the same or
different than the previously disclosed spread price, depending on the spread price

modifier(s) defined for the spread strategy.

[00125] When the quoting order of Leg A is filled, as shown at 1212, another hedge order
is sent for Leg B, as shown at 1214. The position reserve for Leg B is also updated to ©3.7
When the hedge order for Leg B is filled, as shown at 1216, thus, resulting in the full
execution of the second disclosed spread order, a new quoting order having a quantity of “37
is placed for Leg A, and the position reserve of Leg A s updated to 5, as shown at 1218.
Leg B is quoted as well, and the position reserve for Leg B remains at *3.” It should be
understood that the quoting orders on Leg A and Leg B are quoted at prices that are
determined based on a disclosed spread price of the reload spread order, as well as the current
market conditions in each of the legs of the spread. Additionaily, it should be understood that
cach quoted order may be re-priced based on changing market conditions to achieve the

disclosed spread price.
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[00126]  When the last quoting order of Leg A 1s filled, as shown at 1220, the quoting
order and the position reserve for Leg B are deleted. and a hedge order for Leg B 1s sent to
the market, as shown at 1222. The position reserve for Leg A remains at 57 to cover a
potential hedge from the quoting order on Leg B. The S-lot PR remains in the market until
the delete of Leg B quoting order is confirmed. At 1224, the position reserve for Leg A is
deleted, and at 1226, the hedge order of Leg B is filled, thus, completing the spread

processing, according to one example embodiment.

[00127] For comparison, Figure 13 illustrates risk allocation for the same 3-lot, 5:3 spread

that does not use spread modifiers described above.

[00128]  As shown at 1302, with both legs being quoted and having the quoted quantities
of “157 and “9.” respectively, the risk position allocated to each leg of the spread is “307 and
“18, respectively. Referring back to Figure 12, as shown at 1202, the risk allocated to each

leg of the modified spread was *“20” and “12” for L.eg A and Leg B, respectively.

[00129]  As shown at 1312 in Figure 13, when a partial fill of *57 is detected for the
spread, the risk allocated to Leg A is *20,” and the risk allocated to Leg B 1s *12.7 as
compared to ~15™ and “9” shown at 510 in Figure 5. Steps 604-608 illustrate the
intermediate steps of receiving the partial fill in Leg A, updating a quoted order for Leg B,

sending a hedge order for Leg B, and receiving a fill in relation to the submitted hedge order.

[00130] At 1314, another partial fill of “5” in the quoted Leg A is detected. When the
hedge order is filled in Leg B, the risk allocated to the spread is “10” for Leg A and ~6™ for
Leg B. as shown at 1322. When the final partial fill is detected for Leg A, as shown at 1324,
a 3-lot hedge order is submitted in Leg B. Once the hedge of Leg B is filled, the spread 1s

executed, as shown at 1330.

[00131] Comparing Figures 12 and 13, it can be seen that using the partial disclosed
spread embodiments, a trader’s risk exposure is lower. More specifically, as shown in
relation to Figure 12, only partial quantities of “5 and 3" are in the market at any given
time, as compared to the quantities of 157 and “9.” as shown in Figure 13. Additionally, the

possible overfill amount is lower when using the partial disclosed spread quantities.
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New QHS5 Table 4. [001411Referring to the first column of Table 4. the first quoted order -Quoted Ord
1- may be a buy quoting order pending in a leg of a spread. When the first quoted buy order is
submitted. four queue holder orders (-(2111-QH2-) may be submitted at four consecutive prices below
the quoted buy price. When the first quoted order is filled, as shown in the second column of Table 4.
the queue hold%‘orde@JgJQ@iglgg‘n@@gf@ the market if there is a subsequent disclosed spread
guantity to be submitted 10 the market. As explained above, when the quoting order is filled, a hedge
order may be submitted in one or more legs of the spread. When the h(}eézlge orders are filled, the

queue hdfiERgideré e MahirdnmrgdrPTAEr SRRt SITE LAY Ssa 2583 idclosed spread

quantity isdgigrminedtarghea.spigags aaew quoteskardarif-Mew:Qieatad Lederm, isgengrated for the
leg of the spread based on the new disclosed spread price and market conditions of the leaned on

legs. AsSliRtIREEEhEISHERAGUBSHCHIRT & BERHE SRS O FRFR AR GEY L ENFEH 6T (A3 Y.). the
queue heldes asdanézQt-di-dpnay hausadder dhenavwikauaieserdsy cas gy inthenfaudy column

of Table 4. Then. to maintain four queue holder orders in the market, a new queue holder order (-New

QI-151 iPISEERT atezsHdBasoriaskivn Ry tiedrogis meerttbdt SrfarcthaibeshI R IGE Eted in Table

4 he nemqgg@@ohggiﬁ,h@{@lgm%gﬁg@gtwgcﬁp{ﬁ@@gwsmf@wth gueue holder order (-QH41. 10014211t
should be understood that with a different offset being applied to the next disclosed spread quantity,
the next er may be.quoted at the price of the second queue holder order (-QI-12:), for example.
I such AT LS DB TR S Lt T B S B Uk b LGS SO (here
-QH4-). anderQil2y bouldhhetuuddd forathe newagubiedwrdes. cdielitiopallys aittewhgiisuehatder order

would be added to maintajn.four queue. holder Qrders pending in the leg of the spread. 1001431 Table
5 illustratds Bﬂ%ee%?ggr@l ﬁtgade%ﬁ" S%m%%(tsfg Yllﬂ%%ﬁ%eenu% %“&%?@88? ggseri rilgr{eﬂ oS8 iE:J(F:lge’ I%rbgof a spread
strategy thatclisasptheipties enodifieis antbthe guantifyateddifiecs temipadiatentedesicribealydizove. The
example of abl?%S assumes thgt the,spread sgatet(% uses a disclosed &r(])tij%yr%ngt Rrice offset of
-2-to he 1élsp%pllaes 1§ €Ak digeiosed spregfdgaﬁgnfi?f}. fice aga%?l%ﬁe example iStrates using queue
holder orpleesdryuietatiportzon@iegobtderspréade Mbwevenas pxplaimed abovethguaaeihglder orders

could be used jn fglatio to all Iegs being cﬂguo?t%d for thgtﬁgrlgad ratelq}% pQEngi%?' Orders

gqueue holder orders 1s at ihe newl ed price o ¢ Order. the guecue

holder orders at which the queue holder orders are quoted may change as the price of the
quoting leg order changes, with some queue holders being deleted and one or more new
queue holder orders being added to maintain a desired number of queue holders in the market
for each leg of the spread. More information related to submitting and processing queue
holder orders can be found in the U.S. Patent Application Sertal No. 11/241,168, entitled
“System and Method for Order Placement in an Electronic Trading Environment,” the

contents of which are fully incorporated herein by reference.

[00134]  Typically, when a quoting leg of the spread is filled, the corresponding queue
holder orders are deleted. According to one example embodiment, when queue holder orders
are used in relation to a modified spread strategy, rather than deleting the gueue holder orders
every time a disclosed spread quantity is executed, the queue holder orders are maintained in
the market and remain attached to the modified spread strategy until the final disclosed

quantity for the spread is executed.

100135]  According to one example embodiment, N orders may be subimitted for each leg

being quoted for a spread, with N-1 being the queue holder orders. 1f the quoted order is a

3
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Fill Apply Offset=2 First Hedge Filled Apply Offset=2 Second Hedge Filled

buy order, N-1 queue holder orders may be submitted below the price of the quoted buy
order. If the quoted order is a sell order, N-1 queue holder orders may be placed above the
price of the quoted sell order. According to one example embodiment, the prices of N-1
queue holder orders placed above or below the price of the quoted order may be consecutive
prices. Alternatively, the prices may not be consecutive, with some price gaps being used
between two consecutive gueue holder orders, or between the quoting leg order and the first

queue holder order.

[00136]  Table 3 illustrates one example embodiment of using queue holder orders in
relation to one of the legs of a spread strategy using a spread quantity modifier, such as a
disclosed spread quantity described above. Additionally, the queue holder example of Table
3 assumes that a price modifier is not used, or in other words, that no offset is being applied

to the next disclosed price of the spread order.



Quoted Ord 1 Filled

QH1 QH1 Filled

Original Post “Quoting | Post “Hedge Submit a
Orders Ordert™ Fill Order™ Fill Disclosed Q
Order
Quoted Ord 1 Filled New Quoted
Ord2
QHI QHI1 QH1 QHI1
QH2 QH2 QH2 QH2
QH3 QH3 QH3 (QH3
QH4 QHA4 QH4 QH4
Table 3.

{00137}  According to the example illustrated in Table 3, the first quoted order “Quoted
Ord 1" may be a buy quoting order pending in one of the iegs of the spread. When the first
quoted order is submitted, four queue holder orders (“QH1-QH4") may be submitted at four
consecutive prices below the guoted buy price. Then, the first quoted order 1s filled, as
shown in the second column of Table 3, but the queue holder orders QH1-QH4 remain
pending in the market, as there is a next disclosed spread quantity to be submitted. As
explained above, when the quoting order is filled, a hedge order in one or more other legs of
the spread is submitted. When the hedge order gets filled, once again, the queue holder
orders QH1-QH4 remain pending in the market in the first leg of the spread. When a new
disclosed guantity order is generated for the spread, a new quoted order (“New Quoted
Ord27y is submitted in the leg. Assuming that the price modifier is set to “0,” and there are
no changes in the market of the second leg of the spread, the new disclosed spread order may
be submitted at the same price level as the previously disclosed spread order quantity.
Assuming that the New Quoted Ord2 is submitted at the same price level as the filled order,
the queue holder orders would also remain pending at the same price levels, as shown in

column 4 of Table 3.

[00138] As mentioned earlier, when a price level of a guoting leg order changes based on

the changes in the leaned on price(s), the quoting leg order as well as the corresponding
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QH2 QH2QH2 QH2QH2 QH3 QH3QH31QH3 QH3 QH4

queue holder orders may be re-priced. For example, re-pricing of the queue holder orders
may involve canceling one the pending queue holder orders, such as the highest priced queue
holder order, and placing a new queue holder order at a price lower than the lowest price of
the pending queue holder. The methods for re-pricing queue holder orders are described in
the U.S. Application Serial No. 11/241,168 cited above and incorporated herein by reference.
Additionally, while Table 3 illustrates using queue holder orders in relation to only one leg of
the spread, it should be understood that queue holder orders could be used in relation to all or

some of the legs of the spread using the modifiers described herein.

[00139]  As mentioned earlier, when queue holder orders are used in relation to a leg of a
spread, the queue holder orders are not cancelled until a final disclosed spread guantity s
filled. Thus, a trader may take advantage of a more favorable queue position maintained by

the queue holder orders when a new disclosed spread quantity is submitted for execution,

[00140] Table 4 illustrates one example embodiment for using queue holder orders n
relation to a leg of a spread strategy that uses price modifiers and quantity modifiers
described above. In other words, the example of Table 5 assumes that the spread strategy
uses a disclosed quantity and a price offset to determine a price and a quantity of each
disclosed spread order. Once again, the example illustrates the use of queue holder orders in
relation to one of the legs of the spread. However, as explained above, queue holder orders

could be used in relation to all legs being quoted for the spread strategy.
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QH4 QH4QH4 QH4 QHAQH41QH4 QH5 R QH5 QH5 QH5 QH5 QH5

Original Post *Quoting | Post “Hedge Submit a
Orders Order1™ Fill Order” Fill Disclosed Q
at Offset=1
Quoted Ord 1 Filled
QHI1 QHI1 QH1 Quoted Order

=QH]1

QH2 QH2 QH2 QH2

QH3 QH3 QH3 QH3

QH4 QH4 QH4 QH4
New QH5

Table 4.

[00141] Referring to the first column of Table 4. the first quoted order “Quoted Ord 17
may be a buy quoting order pending in a leg of a spread. When the first quoted buy order is
submitted. four queue holder orders (“QH1-QH2") may be submitted at four consecutive
prices below the quoted buy price. When the first quoted order is filled, as shown in the
second column of Table 4, the queue holder orders remain pending in the market if there is a
subsequent disclosed spread quantity to be submitted to the market. As explained above,
when the quoting order is filled, a hedge order may be submitted in one or more legs of the
spread. When the hedge orders are filled, the queue holder orders remain pending in the
market. Subsequently, when a new disclosed spread quantity is determined for the spread, a
new quoted order (“New Quoted Order™) is generated for the leg of the spread based on the
new disclosed spread price and market conditions of the leaned on legs. Assuming that a new
quoted order is at the price of the first queue holder order ("QH17). the queue holder order
(“QH1™) may be used for the newly quoted order, as shown in the fourth column of Table 4.
Then. to maintain four queue holder orders in the market, a new queue holder order (“New

QH3™) is placed at a price level below the N-th queue holder order. In the example iliustrated



QH6 QH6 QH6

in Table 4, the new queue holder order 1s placed one tick below the fourth queue holder order

(“QH4™).

[00142] It should be understood that with a different offset being applied to the next
disclosed spread quantity, the next leg order may be quoted at the price of the second queue
holder order (“QH2™), for example. In such an embodiment, “QH1" would be re-priced
below the price of the N-th queue holder (here “QH4™), and “QH2" could be used for the new
guoted order. Additionally, a new queue holder order would be added to maintain four queue

holder orders pending in the feg of the spread.

[00143]  Table 3 illustrates one example embodiment for using queue holder orders in
relation to one leg of a spread strategy that uses the price modifiers and the quantity modifiers
embodiments described above. The example of Table 5 assumes that the spread strategy uses
a disclosed quantity and a price offset of “2” to be applied to each disclosed spread quantity.
Once again, the example illustrates using queue holder orders in relation to one leg of the
spread. However, as explained above, queue holder orders could be used in relation to all

legs being quoted for the spread strategy.
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QH7 QH7 QH7 1 QH8 Table 5. 1001441In the example provided in relation to Table 5, it is assumed
that the two leading orders are filled in the leg that is quoted, with the system being configured to
process one order at a time. According to one example embodiment, when a fill message is received
for the first quoted order (-Quoted Ord 1-). as shown in the second column of Table 5, a hedge order is
sent. It should be understood that more than one hedge order could be sent for a spread trading
strategy that includes more than two tradeable objects. Since the offset is set to -2,- the system

attempts tore-guote-+QH-to-he-price-below-the N-th-guede-helder-erderfhere-QH4-)Hoewever, as
mentioned abeyrathe qugled ordephnd thadirdedueue holden ordgplwere fileshdThus, when the system
?r;[t;rzpzasirzf Cr§ uptiftk_}z lgilrest5 qal:r)efygeggc er olggﬁerd-QH 1.- the re-gt;gtg;)f th%g(ri%gr is rejected, as shown
set=2
Filled
Quoted Filled
Ord 1
QHI1 QH! Filled
QH2 QH2 | QH2 QH2 QH2
QH3 QH3 QH3 QH3 QH3
QH4 QH4 QH4 QH4 QH4 QH4 QH4 QH4
QHS R QH3 QHS QHS QHS5 QHS
QH6 QH6 QH6
QH7 QH7 QH7
QHS
Table 5.
[00144]  In the example provided in relation to Table 5, it is assumed that the two leading

orders are filled in the leg that is quoted, with the system being configured to process one

order at a time. According to one example embodiment, when a fill message is received for

the first quoted order (“Quoted Ord 17), as shown in the second column of Table 5, a hedge

order is sent. It should be understood that more than one hedge order could be sent for a

spread trading strategy that includes more than two tradeable objects. Since the offset is set

to “2.” the system attempts to re-quote “QH1™ to be price below the N-th queue holder order

(here “QH4”). However, as mentioned above, the quoted order and the first queue holder

order were filled. Thus, when the system attempts to re-quote the first queue holder order

“(QH1.” the re-quote of the order is rejected. as shown in the third column of Table 5 at “QHS3

R



1001451When the system receives a fill message for the first queue holder order -QHL1.- the system
may send a second hedge order for "Q141.- When the first hedge is filled, as shown at the fourth
column of Table 5. the system adds a new queue holder order -QH5.- According to the example
illustrated in Table 5, it is assumed that based on the new disclosed spread price that was determined

with the ffisalef -Avihe perdingoraens cQHA andsHRHRr are fesayetad nalow dheecugrent =N-th” price
of the N-the queue holder order. As shown in the sixth column of Table 5, -QH2- and -QH3- are
re-quotethesUsF tha20i9ad 2 919Pd Areier Bt IPthERRY of YR pRE AT \IFsF t5d'8880Rt hedge order

is filled, a8oshEWRHE fGEIXHGRILATT B 0eWREdeL ISPl £ nas sbawn drdthe-@ighth column of
Table 5. E.Example Quoting Fill and Hedge Fill Processing 100i461 S mentioned e r_Iia’, when a

quoting SYeRTAING thetisi seamaie brshais e dg'srudt s B S RO IR Bh & 8% SR e

embodimghl, dhe; sy signmaal-RIGesa Gueling erders et hedgr ithers:diferetly hds, processing
of the quoting orders and hedge orders will be illustrated in two different f%%%a%r ms.éOOlMlFigure
’ eratdordi

14 is a floWidRatr e A0amitrasiog A e foMNpYo cBESMY AMINGEIE GUGHRA g to an

examplegabedimentifQtdgiAbstemid2:@itisdeceived fremeanelecisopictaxch@nge for an order
that was quoted in relation to a tradeable object associated with a tradin %{gé?@/%such as a spread

strategy. Ub0n AEEaRAMS the 11 o5t Stdbe sREA NEREBT 6r9BLBATEALE A8 BAble

embodimente 3iginglshados Rrderdeay beasent hadradingsirateoy.inieh@s dlagingfWalitadeable
objects. However, it should be understood that more than one hedge order could be sent in relation to

a trading strategy that includes otre(t"r tﬂgw Ha&iggp!ﬁ BbgggggfanMQlAt step 1406, it is
determined if the fill of Stedorderand” R sociated with the final disclosed

quantity being processed in relation to the trading strategy. If so, at step 1408, various order quantities
may be Gpibtel. Fos exampheditahiordendil dsieopastiotdil, fia oiraatitds ofcariystrrebeisting orders
may be reduced 1o accordance wilh Any iedge guantity, b wasaentadiiapaly. gL auating
orders m‘g(é%%’é‘é?’eté’g %\ gi fﬁl%%fﬂ\fvgliigd’ae{gggte%%n IF%Lijlation_to the qUoted?%’rder. Fl?r?heﬁ a paositioﬁ reserve
quantity mdsrbendgudistoidesabliftredged Tays. PO0XSOTR efetringbheR eodstepndibelgriviglelstermined

that the fl\&%ﬁl Qészﬁk?s?t?a‘i’eﬂt{%‘%té! Jﬁfferem flow diagrams.

[00147]  Figure 14 is a flowchart 1400 illustrating a method for processing a fill of' a

quoting order according to an example embodiment.

[00148] At step 1402, a fill is received from an electronic exchange for an order that was
quoted in relation to a tradeable object associated with a trading strategy. such as a spread
strategy. Upon receiving the fill, at step 1404, a hedge order is sent. According to one
example embodiment, a single hedge order may be sent if a trading strategy involves trading
two tradeable objects. However, it should be understood that more than one hedge order

could be sent in relation to a trading strategy that includes more than two tradeable objects.

[00149] At step 1406, it is determined if the fill of the quoted order and the hedge order are
associated with the final disclosed quantity being processed in relation to the trading strategy.
If so, at step 1408, various order quantities may be updated. For example, if an order fill is a
partial fill, the quantities of any other guoting orders may be reduced in accordance with any
hedge quantity that was sent. Additionally, other quoting orders may be deleted if a full fill is
detected in relation to the quoted order. Further, a position reserve quantity may be updated

for each hedged leg.
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not being processed in relation to the trading strategy, at step 1410, it is determined if the received fill
is a full fill. If not, at step 1412, the quantity of other quoted legs, as well as queue holder order, if
used, may be reduced accordingly. Additionally, the position reserve quantities are not modified. As
mentioned earlier, according to an example embodiment, the position reserve quantities may be

modified, yppshplagingeadeitional diselpsedeyeting aders sathenthaniwhen Rguating-arderigets filled.
Then, if the full fill is received, at step 1414, the queue holder orders, if used, may be maintained for

any fUtuRS bR REIBEET SIS R el d e HIOtB At e RIets 5B BILG AR ASIARBIRFHE Biarket,

[001511Figure d Bisiaflew dirgramillustialing an exampiemethabel 300 éan pgocassiag afill of a
hedge order. 1001521At step 1502, a fill is received for a hedge order. At step 1504, a new quoting
order is Supwsiftielier AdapProatedierethechicest e he R Gris RO BRER ISR S new

discloseqspfgad RriCe-aRM hedean omBricas.d0R%E31ASMaRLenal eamigl.questaihnlder @eders may
be used in relation to quoting orders. In such an embodiment, at step 1506, it is determined if a queue

holder oRSSHINAS B BN KM HUBLERWHASH W8, Mlrdng et a i gt RURE PBITST is

submittegt-maintaing desised nuraberef gueye halderrerdens paNding e maiketdi shauld be
understood that if the new quoting order is submitted at a price of the second queue holder order,

more thahBHQlsEEIIdeY Srddr BN BB UBHE (ol R A RS e FimBer Bf Gudti€ holder

orders. Q,tﬂ%gaﬁé@ogﬁgagéggarg@tﬁgigfﬂg@ﬁg eoteguprother legs of the spread were reduced prior to
receiving the fill of the hedge order, such as based on the patrtial fills, etc., the quantities of other

quoted orders may. be adjusted %gs’_e on the new disclosed spread guanti the spread
configuréﬁ%}‘g uc '%ufﬁéfﬁ@a raf (‘)a.%@Bifilglﬁséwfn&sagh%(v%ﬁ%ﬁes é:pklfé]ﬂgjﬂgénq 0 (é%so%{e‘?s in the
other leggipbtherspseackiaray be re-priced according to the new disclosed spread price and current
market conditions of the leaned-on legs. 1001541At step 1512, the position reserve quantities are

reduced qgqaAing 10 {16 cxamRig metiads deasrbrdabar.. O0iad Qne anRea.alile steps of the

methods discussed above may be imp ne or in combination in various forms’in hardware,
firmwaregsiediosdsstsst af instrootioradrpsoftwihe MocexbiplevCerniingembudintests ray be

provided as a set of instructions r Idj{ 912R.3.% puter-readable medium, such as a memory, hard
disk, CDRO S%Q?Bg}q ﬁg?érgéiﬁ??%ﬁM For ei%cut on (6r'1 a general purpose computer or other

processing device. 1001561 Certain embodiments of the present invention may omit one or more of
these stdP8183Y/ or perrsitii e Eapicm @ edreeDPISFHTAANRS Bredinissktiopdp Kaf¥e, some steps

may not hieperfarmesh i ceriainisraRodimentssah heiPiae hli HUERQNAS Rofushauexample, certain
steps may be performed in a different temporal order, including simultaneously, than listed above.
used for the new quoted order. If so, at step 1508, a new queue holder order is submitted to
maintain a desired number of queue holder orders pending in the market. 1t should be
understood that if the new quoting order is submitted at a price of the second queue holder
order, more than one queue holder order could be added to maintain the desired number of
queue holder orders. At step 1510, if the quantities of orders quoted in other legs of the
spread were reduced prior to receiving the fill of the hedge order, such as based on the partial
fills, etc., the quantities of other quoted orders may be adjusted based on the new disclosed
spread quantity and the spread configuration, such as the spread ratio. Additionally, as
shown at step 1510, the quoted orders in the other legs of the spread may be re-priced

according to the new disclosed spread price and current market conditions of the leaned-on

legs.

[00154] At step 1512, the position reserve quantities are reduced according to the example

methods described above.
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1001571 While the invention has been described with reference to certain embodiments, it will be
understood by those skilled in the art that various changes may be made and equivalents may be
substituted without departing from the scope of the invention. In addition, many modifications may be
made to adapt a particular situation or material to the teachings of the invention without departing from

its scopgpdheipforentt is itppded.thatthe fventioRaetibe lisnitedHs, the Rarticuaramehediment
disclosed, but that the invention will include all embodiments falling within the scope of the appended

claims. @OMANISN LOTHEHEPEIMBRSHYOMS ATy ¥ ephBRY Bhd e ARiAY B5akSired spread price
and a desireg.-aprRad QUaRity, infocaiwality aldisclnsed sRieach rdrrploaskd ey Asprise modifier and

a quantity modifier, wherein a disclosed quantity of each of the plurality of disclosed spread orders
includesiBSBRiROIHS B SR eprRdE Jaatihls mediimiating 2 fritehstiodiadstidad Brder of the
plurality gtdisotosed sRread prasts ayhaiinRsesane:Aissloses.spremshatdesaithe plurality of
disclosed spread orders is not initiated with the second disclosed spread order; determining a first
risk posifiBiF$oTREHEY18%) of the first disclosed spread order based on a quoted quantity of an order in
the first leg of the first disclosed spread order, wherein the quoted quantity of the order is based on a
first disclosedespreaerguastiyoaithedrst disglased spreadbarger; omidetenmining afpbsitoneraserve

quantity for. the first leg of the first %sésl

osed spread order based on a.remaining quantity to be quoted
in the firéPfbg HTHENHGS'GRIER § ﬁ?&?f‘foo‘b&é%ﬁ’t%“ré “iRTthe %%ﬂm %’égxe%ngr?e aqg Sﬂao%gaﬁ Buantity in a

second lg@whihedipstdisalasrocspteadmisdéimaite igiththprepsntadwguantity As thieuskeond leg is based
on the first disclosed spread quantity, and wherein the remaining quantity. to.be. guoted in the first leg is
based m%&&a@ﬁ&é%%ﬁ%gﬁf%@%@nf&r%é‘?&e‘?“?&?n%ﬁ% rﬁ%%%ﬁ%%én 1si‘fogr}é%d orders of the
plurality ghdiselosedispriead ereeedoand determining a total risk position for the first leg of the
spread order based on the first risk position and the position reserve quantity. 2. The method of claim I,

wherein igiRORIOR TeRHYE Al indrlerineduisng e fallawing telalipnstBffirspleguratio) x
(desired 'spread quantity - first disc osed spread quantity) + For each other quoting leg [(first leg ratio x
first disclogtbtlespréamitaeditittidsT eilhed thod ofit dinh tafirthehsogaprigitide made and

equivalents may be substituted without departing from the scope of the invention. In

addition, many modifications may be made to adapt a particular situation or material to the

teachings of the invention without departing from its scope. Therefore, it is intended that the

invention not be iimited to the particular embodiment disciosed, but that the invention will

include all embodiments falling within the scope of the appended claims.



submitting at least one queue holder order in the first leg of the first disclosed spread order, wherein
the at least one queue holder order is submitted at a price different than the order associated with the
guoted quantity in the first leg. 4. The method of claim 3, wherein the position reserve quantity is
determined using the following relationship: (first leg ratio) x (desired spread quantity - first disclosed
spread quantity) + For each other quoting leg [(first leg ratio x first disclosed spread quantity) x (I +
other leg Queue Holder quantity)]. 5. The method of any one of claims | to 4, further comprising:
determining a new total risk position upon detecting that the first disclosed spread quantity has been
executed. 6. The method of any one of claims KbAM3rther comprising: determining a new total
risk position upon submitting a second disclosed spread order of the plurality of disclosed spread
orders. 7. The method of any one of claims | too, further comprising: determining the quoted quantity
of the order base@8haA&WitiREmodifier; and determining a price of the order based on the price

modifier and the;drisied sREeadRECE.y e N Methgrdaf ARXONR) gfc@ﬁi@aﬁsE;@aZ ?@[@mmﬁ&yamity
modifier is based on at least one of a preset value or a formula. 9. The method of any one of claims |

to 7. whéVSfthehitss Beifle R A8t Eh e 1A% bRECGIBCHHEsetvh R R aRritiie 1 PTR@rhethod of
any one @kelaisaslienffuitbemcomnay isingiitvitatinglassecprd disalosed parsadordes Upae detecting a
trigger. desired spread quantity;

mitiating a first disclosed spread order of the plurality of disclosed spread orders, wherein
a second disclosed spread order of the plurality of disclosed spread orders is not initiated with the
second disclosed spread order;

determining a first risk position for a first leg of the first disclosed spread order based on
a quoted quantity of an order in the first leg of the first disciosed spread order, wherein the
quoted quantity of the order 1s based on a first disclosed spread quantity of the first disclosed
spread order;

determining a position reserve quantity for the first leg of the first disclosed spread order
based on a remaining guantity to be quoted in the first leg and a hedge order quantity to be
entered in the first leg based on a quoted quantity in a second leg of the first disclosed spread
order, wherein the quoted quantity in the second leg is based on the first disclosed spread
quantity, and wherein the remaining quantity to be quoted in the first leg is based on disclosed
spread quantities to be entered for remaining disclosed spread orders of the plurality of disclosed
spread orders; and

determining a total risk position for the {irst leg of the spread order based on the first risk

posttion and the posiiion reserve quantity.
2. The method of claim 1, wherein the position reserve quantity is determined using the
following relationship: (first leg ratio) x (desired spread quantity — first disclosed spread

quantity} + For each other quoting leg [(first leg ratio x first disclosed spread quantity)].

3. The method of claim |, further comprnising:
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11. The method of claim 10, wherein he trigger is detected when the first disclosed spread order is
executed. 12. The method of claim 11, wherein the first disclosed spread order is executed upon
detecting a fill of the order associated with the quoted quantity and a fill of a hedge order
corresponding to the order in the first leg. 13. A system comprising: a computing device, wherein
the computing device is configured to divide a spread order having a desired spread price and a
desired spread quantity into a plurality of disclosed spread orders based on a price modifier and a
guantity modifier, wherein a disclosed quantity of each of the plurality of disclosed spread orders
includes a portiBPafith dekireidosp ey ouadetprder inhedais the dohspinihgisdaied s8icoanfigured to

initiate afigst digdrspdhsniaad qsder fdbe niralitridissiosed spread Lsdersiareina,aggond

disclosed spread order of the plurality of disclosed spread orders is not initiated with the second
disclose@%&pFed Srtiethe quapderamthele O Stitin§Sdevice is configured to determine a first risk
position for a first leg of the first disclosed spread order based on a quoted quantity of an order in the
first leg of the first disclosed, spread order, wherein the quoted quantity of the order is based on a first
disclosedspredd' it OF tHeTrst URSERREY SEFEMT Srafre QUaRtiRerefif tHEEbsthptitisd Mevice is
configuresi kosdetetmineehiposition kesenvue quantifydoptha fitshnleg ofthe dikstiscipsedi spread order
based on a rte{naLn' g quﬁnti to be.q(g?tg: gn tgeufirst le tgﬁnd a hedge order quantity to be entered in
the first (5 BAIAT S & HUSET GRS 178 A EEEJRITEY O the AR CRER sRst  SPIRH 3 et Wherein the
guoted qubatibeifthecdéciad Jeantsased on the first disclosed spread quantity, and wherein the
remaining quantity to be quoted in the first leg is based on disclosed spread quantities to be entered
for remaining disclosed spread orders of the plurality of disclosed spread orders: and wherein the
computirtg devitkisicdiigurady tondeteshmime b tofaliviskepositionstorthe first leg of the spread order

pased on the fit i3k AB.ANMNSPRRUAN RGN AL, A sHhaRuplel e%frgéaim 13, wherein

the position reserve quantity is determined using the following relationship: ratio) x (desired
spread duightity bafrseelistiestigdspread quantity) + For each other quoting leg [(first leg ratio x first
disclosed spread quantity)].

6. The method of any one of claims 1 to 4, further comprising:
determining a new total risk position upon submitting a second disclosed spread order of

the plurality of disclosed spread orders.
7. The method of any one of claims 1 to 6, further comprising:
determining the quoted quantity of the order based on the quantity modifier; and

determining a price of the order based on the price modifier and the desired spread price.

8. The method of any one of claims 1 to 7, wherein the quantity modifier is based on at least

one of a preset value or a formula,

9. The method of any one of claims 1 to 7, wherein the price modifier is based on at least

one of a preset value or a formula,

10. The method of any one of claims 1 to 9, further comprising:

initiating a second disclosed spread order upon detecting a trigger.
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15. The system of claim 13, further comprising: submitting at least one queue holder order in the
first leg of the first disclosed spread order, wherein the at least one queue holder order is submitted at
a price different than the order associated with the quoted quantity in the first leg. 16. The system of
claim 15, wherein the position reserve quantity is determined using the following relationship: (first leg
ratio) x (desired spread quantity -- first disclosed spread quantity) 4- For each other quoting leg [(first
leg ratio x first disclosed spread quantity) x (I + other leg Queue Holder quantity)]. 17. The system of
any one of claims 13 to 16, wherein the computing device is further configured to determine a new
total risk! positidhupethotdctingnthat wherfirstidisdosadsspreadduanithhisbéer exdoptedd 18. The
system of any.Qne of glaims 13 to 16, wherein the computing device is further configured to determine
a new total risk position upon submitting a second disclosed spread order of the plurality of disclosed
spread orders. 19. The system of any one of claims 13 to 18, wherein the computing device is further

configured to deferming dhs auRier duaRtit: ofdhe.ererRased.onthagyantibemadifisr, and wherein

the computing device is further configured to determine a price of the order based on the price modifier
and the $asia Soidad ecadepasspriggstath b gy erhavgniiinng 2 8t 1o higesreiddhe quantity

modifierds-Rasesian a ieastaneroha praget value or a formula.  21. The system of any one of claims
13 to 19, wherein the price modifier is based on at least one of a preset value or a formula. 22. The

system of any one of claims 13 to 21, wherein the computing device is further configured to initiate a
second disclosedspseachaisienspon detecting a trigger. 23. The system of claim 22, wherein the
trigger is detected when the first disclosed spread order is executed. 24. The system of claim 23,
wherein the fir& GRO84&$318%d order is executed upon detecting a fill of the order associated with
the quoted quanititycantadcithphanettgé-oidencisrespandingda the-atdeddsnthadirstdesired

spread price and a desired spread quantity into a plurality of disclosed spread orders based on a
price modifier and a quantity modifier, wherein a disclosed quantity of each of the plurality of
disclosed spread orders includes a portion of the desired spread guantity:

wherein the computing device is configured to initiate a first disclosed spread order of the
plurality of disciosed spread orders, wherein a second disclosed spread order of the plurality of
disclosed spread orders is not initiated with the second disclosed spread order;

wherein the computing device is configured 1o deternune a first risk position for a first
leg of the first disclosed spread order based on a quoted quantity of an order in the first leg of the
first disclosed spread order, wherein the quoted quantity of the order is based on a first disclosed
spread quantity of the first disclosed spread order;

wherein the computing device is configured to determine a position reserve quantity for
the first leg of the first disclosed spread order based on a remaining quantity to be quoted in the
first leg and a hedge order guanuty to be entered in the first leg based on a quoted quantity in a
second leg of the first disclosed spread order, wherein the guoted quantity in the second leg is
based on the first disclosed spread quantity, and wherein the remaining quantity to be quoted in
the first leg is based on disclosed spread quantities to be entered for remaining disclosed spread
orders of the plurality of disclosed spread orders; and

wherein the computing device 1s configured to determine a total risk position for the first

leg of the spread order based on the first risk position and the position reserve guantity.
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14.  The system of claim 13, wherein the position reserve quantity is determined using the
following relationship: (first leg ratio) x {desired spread quantity — first disclosed spread

quantity) + For each other guoting leg [{first leg ratio x first disclosed spread quantity)].

i3, The systern of claim 13, further comprising:
submitting at least one queue holder order in the first leg of the first disclosed spread
order, wherein the at least one queue holder order is submitted at a price different than the order

associated with the quoted quantity in the first leg.

l16. The system of claim 15, wherein the position reserve quantity is determined using the
following relationship: (first feg ratio) x (desired spread quantity ~ first disclosed spread
quantity) + For each other quoting leg [(first leg ratio x first disclosed spread quantity) x (i +

other leg Queue Holder quantity)].

17.  The system of any one of claims 13 to 16, wherein the computing device is further
configured to determine a new total risk position upon detecting that the first disclosed spread

quantity has been executed.

18.  The system of any one of claims 13 1o 16, wherein the computing device is further
configured to determine a new total risk position upon submitting a second disclosed spread

order of the plurality of disclosed spread orders.

19, The system of any one of claims 13 to 1§, wherein the computing device is further
conflgured to determine the quoted quantity of the order based on the quantity modifier, and
wherein the computing device is further configured to determine a price of the order based on the

price modifier and the desired spread price.

20.  The system of any one of claims 13 to 19, wherein the quantity modifier is based on at

least one of a preset value or a formula.
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21. The system of any one of claims 13 to 19, wherein the price modifier is based on at least

one of a preset value or a formula.

22, The system of any one of claims 13 to 21, wherein the computing device is further

configured to initiate a second disclosed spread order upon detecting a trigger.

23. The system of claim 22, wherein the trigger i1s detected when the first disclosed spread

order is executed.
24, The system of claim 23, wherein the first disclosed spread order is executed upon

detecting a {ill of the order associated with the quoted quantity and a fill of & hedge order

corresponding to the order in the first leg.
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