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~IN RELATIONN Qﬂ]'%?ﬁg\_lG STRATEG.IES CROSS-REEERENCE TO%@&@B%%PLICATION
[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
drrected lowadds PO IR TRBRANIS INET O RIER ARABIFRAERUIRRAINTRINP R (e present
invention are directed towards using order modifiers for trading strategies, such as spreads, in
electronic trading systems. [0003] An diB&FERE #ABiNG =G4t m provides for electronically matching
orders to buy and sell items to be traded. The items may include, for example, stocks, options, and
i | NREE AN A RIS HEIIGNstem is used to match the
des market data to various client devices in the
electronic tyasinpystemitisrRd byitiaderstemlacy he pidertRos. azampla stheelectronic exchange
may providg market ch as prices for varjous dtems availaple for trading and trade confirmations
indicating Weﬁeﬁggregsl‘?fgo\/ﬁg’é%gﬁ?rlr%én 3?%?%%%éﬁﬁ?uﬁécgcéﬁﬁic%reﬁl?}é‘%%‘. [0004] 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 adiy read trading strategy may also be referred to
as spread trading. Spread trading may attempt to capitalize on changes or movements in the
relationshig8M&ivide praseniteniaiedifadeddostiade gy rorexadipieyo005 Matrading strategy may
define a relgtigbsbin hetusenbyiatRoRLgmsda bedinsest. aswell awadesiqgoptice at which to
buy or sell thedt%adi% %trgtt:%? t.Each item in artcra Sir1.1 k é(r:%%e t{g@/ bSe Qg{]‘r%rred to as a leg of the
trading stra ng/.lelrﬁ n, an gutomated tra |‘af?gq ool, for example, a feff"ngfs 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 quotlBOR g RIS BHC Fsd & SEIEIIESeF G RAES i cally matching orders to buy and

sell items to be traded. The items may include, for example, stocks, options, and

commeodities. Typically, 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
clectronic 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.

[0004] Tn 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
spréad trédiﬁg 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.

[0065] 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 achicve the desired price by buying and selling the legs at

appropriate prices. The feg for which the order is placed is referred to as the quoting 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‘gdg%g %f‘}ﬁlgsan inside market price) that an order could be,filled.at in the.hedge leg. The
price of the hedge feg Is also known as the lean price (also referred to as a leaned on price). As the
lean price changes, the quoting price may also change to achieve a desired spreaFg rice. [0006]
Traders oft@hed’élfﬁﬁéegdﬁﬁ‘?&@?ﬁ?éﬂﬁ?& &?gﬁé@?g@{‘g&&%@ Losre ABS PHPGTAL ABR ALY apgdf‘ices to achieve
a certain avemgedesyed piicerido/sit:thatinaideastieneriey trden sdmotetl (eeftadding on the trading
strategy copfiguialon) ieheaeh tARING lAlew W W(EPIIROABHIRIR QRIS Rring In the market

at the same time. a configuration réquires a lot of processing ri')ower by an automated trading
tool, becaulsengs! aetmasss. thé He e dinfcdFascedin IPatINg St 1t S BTG BHEEF Borresponding to
each respegiive dadingsteategy may have to be re-quoted when the lean price changes. Additionally,
when placing so many orders to achieve a desired average price, the existing risk management

systems typigaly AlocRiseRauah HRliacoxer Alhardass tnat ars,auated and:akRegsible hedge

orders. In such a system, a trader may quickly exceed his risk limits. Because a significant risk position
is taken upI5iFEHE BFBIETE BETHY ﬁﬁ@éc%cfgi‘%i}[/ﬁfﬁ‘fo Lo dp halam atansdss -?h‘gelfilﬁlfl‘é‘i}gé:em may prevent
a trader frome‘peﬂnﬂiﬁgg)ﬁdﬂiﬂeﬂa_g etders emﬁmt'mng_ fotrrectraging Mggié_&s[@@@ﬁ]ngdiditionally, if a
trader p'acesuﬁﬁ!%r&%%&%%%wg't%l All spreadlegsheing.aueied the Hadardisks Al dupigg leg orders

getting filled at the same time, thus creating undesirable spread fills. For example, if a trader places a

10-lot spre&PeFHENANAPHRS T AndiTREns ek %’éﬁﬁ‘@edﬁé‘féﬁ,"ﬁtf?GS%%‘?BI@"fﬁrfﬂﬁ@aﬁgder to actually

get 20 spreqghfillssifdlbgyiwe gueteddas-etders@aliiliodahthersame tiiag Hhadaumber of undesirable
spread fills increases as th anfity quoted for the spr angd/or the number of legs increases.
[00081 Itis hears g?ged%usol}% %8#{5 écc rShic tc"(r?};fl cé's%gf‘aégﬁgdt%y’o?e?nté]o St 3?%1aa§%ssist a trader in
adapting hisrdethér aehigireg siratebyy eoramnaiksc theriieivieg KelpRire gt isteratiepiviike trades at
desirable priges«yhilg making sHe ihaterovghrishbrlahtr.ppisiste rrewadesirgdiading
strategies. SUMMARY [00091 Varjous embodi efnts that.are described Qer in include systems and
methods fof AR A aRYERAYREIHY SFate fﬁg% B PSRIEFATIRYG SRvIroRment Adtording to an
example emitediméntha spredaidefittd dratiatoortyputih ¢ dbvice it sk aspretdiondgr to an
electronic exghangs, Shedefnad anieaddnslides adssiles saieadaANMeadesired spread price, a
guantity modifier, and a price modifier, among other parameters. Two or more disclosed spread orders
may be determine ing the. quantit odifier_argd the price modifier. More specifically, the quantity
modifier mié@g]ugg%%¥%%$ i’dlgat e 8‘(33/%%]%6 Sprea (a'ugntilt%é iﬁ%gpgcgﬁj[rcgﬁt?/ggfg %ﬁ%&ggrclj&/spread
quantities. O tivks dibahoisdeguadeitastine ik milivedms Pradhty erdisesseétspiéad orders having
the discloseg:gupmiilies,aLe.semientialiysuhmittethip thamaskes uniibihe iUl desitedspread order
quantity is executed or until a pred.E[in dﬁ(lzonglc'!tiotn istole1 ectet(#?The r'ﬁ?_ ri?aldeifti% isu qscgd to determine
a price level B o8RBT RS0 BP LIS ACG Xt SO R AT Sach dRacidsed spread ofder may be
submitted akea ehfferent ffrided dvelx20 600a Thcoomdienp fowivsieRkryke it dairrsat 2fbe is provided
a method foy,sprRad.fredingdn anslestionisdading-enyirenment.she method comprising:  receiving
by a computing device a definition for a spread order associated with a spread trading strategy,
wherein the spjgaf {ading staleay s heleen Atanst 8 sl tadaahls AseLaNd A geoond radeable
object, and LN erein the definition for the spread order cgmprlses a desired spread price and a desired
spread quattityr in agapiifiagingrihrs EulimgutagHcriee dsespieBTbrchiy ' BItIFRRE of disclosed
spread ordefgikasad:an RpHcR predifiehianplieddikendesimdspend pocexandacgeaintity modifier
applied to the de ireéi spread %;gjantity, wherein the plurality of disclosed spread orders comprises a
first disclosgﬁsgﬁiélg e d8F&Rc a second disclosed spread order, the first disclosed spread order
being associated with a first disclosed desired spread price and a first disclosed spread quantity, and
the second disclosed spread order being associated with a second disclosed desired spread price and
a second disclosed spread quantity, wherein the first disclosed desired spread price is different than
the second disclosed desired spread price;  computing by the computing device a first price and a
first quantity for the first tradeable object based on the first disclosed spread, wherein the first price is
computed based on the first disclosed desired spr%ad price and market conditions in the second
tradeable



object, wherein the first quantity is computed based on the first disclosed spread quantity and the
definition for the spread order; sending a first order to buy or sell the first tradeable object of the
spread trading strategy, wherein the first quantity of the first order is submitted at the first price; and
subsequently, detecting a first trigger to initigte¥Hd A836nd disclosed spread; and subsequently,
computing by the computing device a second price and a second quantity for the first tradeable object

based on {heuseeanddisslpsad snrans hREeibtie secondlMics iecampLiedHbased on the second
disclosed desired SE%{%%%%]CG and market conditions in the second trageab e otéé"ect, wherein the

second qUEITiR fs® B EEUERE AR AL SELSRY il %ﬁvgﬁP&e&tQUefﬁﬁf%% tHe definition for the
spread ordesppirdestibsageandlypread seledimg! at secondiorgddetabloserdeipisadfirstaradeable object of
the sprea i : ! i ri i at the
second e B de e o rnputer
readable stdtagednsatitimihlifigadoretanBrdiiBnypes SttbraseERtitesa IEtR6 8¢ spread trading in

an electropig isading-eAVHaBRISAY thadrathec compsifGantity ReEiIviRaaYR paBpUting device a
definition for a spread order, sPsr]&ciﬁged with a spyead tracgzn st%ateggg, Wqéergén. thfF sg)re@d trading
strategy i MFe N HE TSRS TS (SRR INOBREPSY B8 LSS SuEkRS SBEEE Rht tvherein the
definition tamtheyspteaglirading Siistkgyicpmptigesididesitadespeahidprgbqamiaadesired spread

L ke

orders ba on a price modifier applied to the eswe%i S o[V
the desiresraysetadly sdnntjedindre matkstpiithihe 'of dievred soregsteateoranyia e Brapeatast airst
disclosed gpiead:-idesand.aseeanddiscipsesspieadender.ihedire gisslasrad pargagerder being

associated with a first disclosed desired spread price and a first disclosed spread quan it¥, and the
second didMiGaE LHesR SPURA Y N s G RS LS T R A R (PR B SPEBFEEd price and a
second digalifsaensprizadegefantity, wherein the first disclosed desired spread price is different than the
second disclosed desired spread price; computing by the computing device a first price and a first

quantity fopiggajrst tradeablgqbiechbasadReihtfirskAistlosad spierd erdaniwasarginthe first price is

computed based on the first disclosed desired spread price and market conditions in the second

tradeable BHfEE MHEsIHERCARIgE SR O ERn LRSI SO BHSIAR first disclosed spread quantity

and the definitionetei-ting Bpecashpudar devicsedeigrardifst Ospeadohlsy ossaltdherfitst tradeable object

of the spreas uAing SUalegy, WRSIGITS It AUARILALIS, Wt RS bl at the fstprice;
tradeable’obj ect and a second tradeable object, and wherein the definition for the spread order

comprises a desired spread price and a desired spread quantity;

dividing by the computing device the spread order into a plurality of disclosed spread
orders based on a price modifier applied to the desired spread price and a quantity modifier
applied to the desired spread quantity, wherein the plurality of disclosed spread orders
comprises a first disclosed spread order and a second disclosed spread order, the first
disclosed spread order being associated with a first disclosed desired spread price and a first
disclosed spread quantity, and the second disclosed spread order being associated with a
second disclosed desired spread price and a second disclosed spread quantity, wherein the
first disclosed desired spread price is different than the second disclosed desired spread price;

computing by the computing device a first price and a first quantity for the first
tradeable object based on the first disclosed spread, wherem the first price is computed based

on the first disclosed desired spread price and market conditions in the second tradeable



detecting a first trigger to initiate the second disclosed spread order; and subsequently, computing
by the computing device a second price and a second quantity for the first tradeable object based on
the second disclosed spread order, wherein the second price is computed based on the second
disclosed diesinedispranthqfice anadinyatkehgondittensiiontiie Segaald radeabisieppeciiwihérein the
second q %Qté%istgoqg%%%ds bigggglr&r},the second disclosed spread quantity and the definition for the
spread order; and su sequer}l}t , sénding a second order to buy or sell the first tradeable object of

the spread tradirignsirsediysivrdscintinecsced e dnditdediithebisstohidioreispddredivaitted at the
second pr@ﬁ{egygvg&%&!@@ééﬁgﬁ{%?%%%gﬁ%z@&@&QE@%@B@H &fnd HE DRAWINGS
e

[00101 Example embodiments are described herein with reference to the following drawings. [0011]
Figure 1 ilff8S8%, electronic trading system in which certain embodiments of the present invention
may be employedktfofdPd fhrig g g2l stiadestenselentr tkitdratlipa&l/siehnibseduishigertain
embodiments of th,%é?resegt {%ventlon mag be em '%}48‘3" J001 ]alzslgf%%s |Ilutstr%?§%1% P}I:(S)tck diagram of

a trading strategf/ow %hn%gy %Cgﬁll% (t)m With Certain gir% Sddiments u%npl%sen |n\}ention; [00141

Figure 4 ilkrstrabdsohieetamplendlecteorid diadivedsipsean whentiichesstainl enmsoditmanisedf the present
invention MAay {6, SRIYES QM h Giauea SHUsFales /1 selRE(rading.sc aeRs ghare used to

illustrate an example process of entering a modified spread order; [0016] Figure 6 illustrates a set of
trading scrEkielRabisrs HEsErt tRrand firentis desaP e RatrsonikaTgomf thsctasiket of each leg of
a spread upiRgdspresity manifietsfinition for the spread order; and subsequently,

sending a second order to buy or sell the first tradeable object of the spread trading

strategy, wherein the second quantity of the second order is submitted at the second price.

[0009b] According to another example embodiment, there is provided a computer
readable storage medium having stored instructions therein to execute a method for spread
trading in an electronic trading environment, the method comprising:

receiving by a computing device a definition for a spread order associated with a
spread trading strategy, wherein the spread trading strategy is between at least a first
tradeable object and a second tradeable object, and wherein the definition for the spread
trading strategy comprises a desired spread price and a desired spread quantity;

dividing by the computing device the spread order into a phurality of disclosed spread
orders based on a price modifier applied to the desired spread price and a quantity modifier
applied to the desired spread quantity, wherein the plurality of disclosed spread orders
comprises a first disclosed spread order and a second disclosed spread order, the first
disclosed spread order being associated with a first disclosed desired spread price and a first
disclosed spread quantity, and the second disclosed spread order being associated with a
second disclosed desired spread price and a second disclosed spread quantity, wherein the
first disclosed desired spread price is different than the second disclosed desired spread price;

computing by the computing device a first price and a first quantity for the first
tradeable object based on the first disclosed spread order, wherein the first price is computed
based on the first disclosed desired spread price and market conditions in the second
tradeable object, wherein the first quantity is computed based on the first disclosed spread

quantity and the definition for the spread order;

3a



[0017] Figure 7 illustrates an example order book interface that reflects the currently pending spread
orders using spread modifiers; [00181 Figure 8 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 spradskpades; (00490 Riguredl fhesiratesdabdt ofjtradindsgreedsribiaizare used to
Hustrate peAYa0 wfe%fgwgﬁrggg&%ﬁn%@fm%%a BRAeR QUARtBRRleg gl spipad; [0020] Figure -
10 illustrates an"updated order book; [0021] Figure 11 illustrates a set o t?a_c?lng screens that are used
to illustratéypegieiBrders upon detecting a change in market conditions in one leg of the spread:;

WO 2011/041168R&TAY S 20 H/Q496- 7 RARL Figurralisillusiiniss-a pragessingdieymdanprder

placement and risk aIIo,catéon for a spread using spread modifiers according to gne example
embodiment; 002 HH 818G RS A DPSE A SEMGHIRNT ISP O PRSP A derntih o dPridishilocation for a
spread notragiagspiszachaed dietscaecardidigricseh g axd mdle, evhbiedithe ntcfaAM4kEigure 14 is a
flowchart illustrating an.ex le method for processing a fill of a quoting order. accarding to an
example Ay ORI i A R e A for
processingeadiifl drachdld gt et e cronaBa steradoregoiv gs ummay bassdvat the wrerdllowing detailed

description;\ilsbe BRIEHALRISIPEWASRARACHR GO BHaLIGRWIh dngudeaudngs which show certain

embodiments of the present invention. The drawings are for the purpose of illustrating certain
embodiments, bdfH Gt BRI o8 hattile praserdeRie Ahtsitisf ikt wifdd e arrangements
and instrustenigityshreinhinstoendramings oDibd AtlonDoRESCREAIENt the second price.

3b



[0027] Certain embodiments of the present invention provide one or more order modifiers in relation to
a trading stra{g%o}l%irﬂ%sa desired price and a desired quantity. According (R Rngexsample
embodiment, a quantl%y modifier and a price modifier are provided for a spread trading strategy having
a desired spread price and a desired spread quantity. More s ecific%lxg, when a spread order is
submitted, the desired spread@RUSRBEICRISIHAN PELHE DPRAMINES quantity modifier to determine
a first disclosed desired spread quantity. [00281 According to an example embodiment, the desired
spread quaghityjsmediiedsiushdhataiyapedtienpithe desied epieadiguantirisieyecuted at the
desired spread price. When a complete spread unit for the first disclosed desired spread quantity is
executed, .Spre I Vi | ired.sor ity.4sr.generated using
e spread L e e e o desed
spread quanitgiisTsEBhtBgyReLHeNfed desired spread price that is determined using the predefined
price modifier, such as an offset amount that is applied to the desired WO

2011/0411 ¢8RO THig82010/049627 shreadiptiednOnsera isompletsrsiraatbediindai tdhsecond

disclosed dgsitqd:spigaad guantivhis@ieved, additional spread orders having modified desired
spread quantities and modified spread prices may be submitted until the desired spread quantity for
he spread [ eYPRIteS Ol a sRselasyehit i felafethiRDeih Wl e argeyheaip greater detal
below, there are mdny advantages of using orders modifiers déscribed herein. First, when order
modifiers aferapptiebpetmentaginey SicatdlvantieRier'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 stietegyr ithuss dlloving theyemdérdagisk bafance sshenugedhinedation to other trading
strategies gt aader wWishes a0 o xAmple ElRsiranic Trading System [0030] Figure 1
illustrates an electronic trading system 100 in"'which certain embodiments of the present invention may
be employ g T# system, 100 include lient devi 10, a gate electronic
exchange i[ ?)1 %ég}éf Fe%r?lé%%%ees 11 ?zf %1&%8 m S%I}Sécgﬁt?%)%r?/v‘fﬁﬁegt%}gg%%v%%nlggg@r%e gateway 120 is in
communicatioeesyiel eiferiegehandEci3rq803 45N operation, the client device 110 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 gatewayndff) mgine exthangs 4 80 ofivatiditienensanketrd atad sos@nstfroniithidiestelrdnge 130 through
the gateway Lz0.13 isielien dlevin a0 Thadisanmanalsey Wradisalisat device 110 to monitor his

market data' and base a decision to send an order for a tradeable object on the market data. [0032] A
tradeable opjegt.is.anything which can be. traded with. antity and/or a price. For example, financial
products su@ﬁfj%%ﬁgfig%% %ﬁes‘f' n@ﬁ%@?ﬁfﬁrg&%O&r?rgﬁ%%ﬁv%%{rggﬂ%? Jﬁ%pguggﬁ 1aﬂ§éé§? %ommodities,
traded eventsegonde;s asidrutteativndifierd/or combinations of these may be tradeable objects. A
tradeable object may be "real" or "synthetic." A real tradeable object includes products that are listed
by an exchamges) Aigyethatigisadeabletbisekincitdetiprodusts thdtaretdefined bycltvediser and are
notlisted by, an xehangs, FokexAmale; a:sUbsrinadeatipnhiech At dhide.acombination of rea
(or other sy tﬁetlcej roducts such as a synthetic spread created by a trader utilizing a client device
110. WO 29719304mt68PCT/US2010/049627

[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;
[0020] Figure 10 illustrates an updated order book;

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

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



100331 The client device 110 may include one or more electronic computing platforms such as a
hqnd-helq de&%e2 Oljf’;}%%sdesktop computer, workstation with a single ? '&hqgfoggggpc_essor, server
with multiple processors, and/or cluster of computers, for example. [00 e client device 110 may
include one or more trading applications. The trading.application(s) may process market data by
arranging AARPAISHENMIG HesHLE POAtss RS SeiHE SFF cPAr ARG IRt BRv2leRRd B ¥ sing may be
based on uggtdareferenead nlhefrading dpplicatanrtarpayiticdideran automated trading tool such as
an automated spread trading tool. [0035] The client device 110 may include an electronic trading

WOfkstatiOQG@zﬁpﬁ%me t5ading-device,_Raaloasthmicdading stk lackiaoyl systenean embedded
trading system, and/or an autgma le)éj trading, tool, for examﬁ)le. he. client device 110 may be a
BBy 01k rrABE

computing SrEt4 P HIRRRT S % SERONBERTIRC SRR ORI F5dihg platform provided by
Trading Technologies International, Inc. of Chicago, Illinois. As another example, the client device 110
may be a c¥RAtRg T\ dear ke tHESHRGM dfetr trartrigetbet f;ﬁﬁﬂ&éﬁ?é‘é&ér%ﬁl, R0 provided by
Trading Teghhealggies iteraatianah dnanpRO36)ctheclientdevice 110 is adapted to send orders to buy
or sell tradeable objects. The client device 110 may also be adapted to cancel orders, change orders,
and/or query@R,eehanges [4AR7h I aigidatsSetaMthecisnt feyicecldfmay bessent at the request
from a user or automatically from the computer. For example, a trader may utilize an electronic trading
workstatioﬁ‘?&%ﬁlﬁ@@ran order for a particular tradeable object, manually providing various parameters
for the order such as an order price and/or quantity. As another example, an automated trading tool

may calculd¥826hd s fnereinsamammeer sToreHoRsdp devanademist dany sane tHd BrdsiteTn some

instances, apdaktoralach tadina:taplnay Rigpatitheifrdenio Br.seni-aut atioactatiyosend it without
confirmatior}lfrom th usetr. l[1001%8] d}n certa;p ?rpgl%dihrperggs fIQFu(%!’ia%Qlt %e%g%g e]fnlb% %%Ie%g;es a user
interface. THe UE&PIA é’?fb@e‘ma? ihCIUdE Orie or mgrépgllsp ay eVICEs Tor présenting a text-based or
graphical irterfagewi haradangoap tlisdtionr tecat isentiPo sy iipiedtiedhyispraydresieesdnay include
computer m&@wgﬁgg@g%@g@ﬁﬁ?@y& projectors, and/or televisions. The user WO
2011/041168PC171182010/049627 interface may be used by the user to specify or review parameters

~ for an order using a trading applicatii_gig,_é l]'% Epeﬁﬁggmimgy include one or more input devices for
receiving input from a user, for exa ) ces may include a keyboard, trackball, two or
three-button mouse, and/ogt%uch screen. Theéuser interfacedma include %h{er d{(ial}zlie%e%for interacting
with a user,i%%a]i HHagBR té’?/n%seoaur@aﬂrfsﬁpo@? S'P8 BOILE re'oolfg Oléegpgalgéor andjior received
through a mitrophoner{do39kifrneaingndosdidminsatie drdmbdraittheiclieningdoiees 110 are sent
to the exchange 130 Hupugh the datenaYHRY «The slienhaarice:t L0 sammpaigate with the

gateway 120 using a local area network, a wide area network, a virtual private network, a Ti line, a T3
line, an ISDRYiRe SEsaiasiig i deited SEsafar e fdred Sah Beifer8i¥ Ronnection types.

[00401 Thesgai@omw,_mmap&apieﬁd@ is_csrrhnnimictate Mﬂaet_h@mﬁémldeilbc's o0 Aerbbisedexchange 130.
The gareway, 120 IGURISRIAMAHAIEIANEINE AR (OR AURN KA HD gathile exchange 130. For

example, the gateway 120 may recelive orders from the client device 110 and transmit the orders to

the exchan 0, As cher example, the. gatew, %20 ay receive.market data frgm the exchange
130 and tra%@ é‘ncec%%%ké? %na%at%@%ee% |8%%“53%i§1§ ?ge%(%lef?cl u%%_t? in %ﬂ%id% ir%lé}rlns, the gateway
120 perfornis:peolyessiniponidatdcordrrrpidared iz ivemauied dlibntedvitepicid pird- the exchange 130.

For exam plwaﬁa%tﬁway $H2OMaY RrasessamQreen rerivedtion dheicligntdepge 110 into a data
format acceptable by the exchange 130. Similarly, the, %gé%v% 120 ma transtém market data in an

exchange-sBRHESREFRIAT IS RAVY HEsiPide s 8ﬁ§n‘bcél A¥BHRAE SRS EE Y the client
device 110 sfhkedpreaessingldicthe gateivayol20maylaksobintlude. ttecking dddelssédom the client device

110 and upgating §pﬁ%§taw§t@§ e prderhaser.om i &E@H@J@}@&WG@QE&Y%%E&%HEQ exchange 130.

As another example, the gateway 120 may coalesce market data from the exchange 130 and provide
it to the cliemlﬁ%(ﬁééri‘?’@nﬁ)@%% e EEa EbBURHEH ARneHR §atdWap g pisigEEServices other
than processing data communicated between the client device 110 and the exchange 130. For
example, the gateway 120 may provide risk proce§sing.



WO 2011/041168PCT/US2010/049627 [0043] The gateway 120 may include one or more electronic

computing p'%ﬁ?%ﬁ;@ﬂ?& as a hand-held device, laptop, desktop compiptef, Warksiaton with a single
or multi-core processor, server with multiple processors, and/or cluster of computers. [0044] The

gateway 120 may include one or more gateway applications. The gateway application(s) may, for
example, hsé’ﬁ‘iﬂ%Hlﬁerﬁﬂmg@ﬁ?&ﬂ?ﬁérﬁﬁgm@ft%E%Cﬁﬁ@é%gl‘?f’é?%?ﬁ%ﬁ?%%&??ﬂé‘?ﬁ%%gbased on user
preferences:jRO4b:ticerntaispenibodimantmgthe datdweardPGeommmmiceatesdwitiithal exchange 130
using a local area network Ide - ] | prj HEhy Tl line, an ISDN
line, a poin?% flg erécéer%c?ﬁe%yz;)r%%g}t%tegﬁlﬁ%etgr?@%’gééﬂf)%geg%éc?nﬁggﬁ typeg%ﬁg]éﬁ%tgg}éﬁange 130 s
adapted toyn@talISEHE SRy AieESell tradeable objects. The tradeable objects may be listed for
trading by the exchange 130. The orders may include orders received from the client device 110, for
example. Gfdess mayibérdeeived iramaiedshihbdewicketkl@etmoydg iiiageteisre 20. In addition, the
orders may,he teegived i AhalAsYiGERinsRTERIRicAtioR Witk ihpiexehangeks0. That is, typically

the exchange 130 will be in communication with a variety of other client devices Wh'gch may be similar

to client deVFeEDh6) T 4188 rbTIBR BFdSISYS b IRNFARELT BBATITRE SRURAIGL 130 is adapted to
provide maiket dataddieatiarketdaid maylbes provithed ¢d thexatigntddvicadid®stiaiogigh the gateway
120. The market,daa may, include data ihat (epresraisha nside markelifarexample,T he inside
market is the Féwest s%ﬁ price (also referred to as the "best ask™) and the highest buy price (also
referred to a&aHE YHESEMI™dt 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 dvailabEahpithieeprinesTyedae fimsterhe 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 levebegompigket daptiydes axenepteidnratinaigsembddimenish madetdeptmsprovided for all
price levels, In certain embodiments rket IS. DI ) rice levels. For
example, rr%?l?é?s relpltrﬁf ?%}ég/ﬁt%a ?gvﬁﬁﬁﬁgIy%%%%e%ﬁs@g\?{e?%r%gehleg%eﬁgaghﬁel%tﬁ[evrﬁside of the inside
market. Theagaeket datadangletseniscrdansy & @oThychant 8P TAY SO FOfoRsEs4 Mformation such
as the last tyader:Rece4} TR). theclagbiraden auanibilliQ)icandsndeefihtermation. [0048] In certain
embodiments, the system 100 includes more than one client device 110. For example, multiple client

devices simigs {pihg,clieth devige A H0. discussed phaysMav. Re:INCamIBHNsat et the gateway
120 to send orders to the exchange 130. [0049] In certain embodiments, the systig% 100 includes

more than 6Pk TEARRIAPYIZE: MtitiprelgREE WAy s ORMAF T thEs Y APLVE) 15 62GREILEER above, may be
in communigatiachwith the. dierdtidevice:dd0dand theekahahgedizfgSlichtanugtrérgement may be

used to proﬁg’é‘?@wﬁ%‘iﬁ%‘ &%Vcﬁ&‘%‘d'&i%‘?1@?‘?}%%&%%§%ﬁ%of‘&&§2éat%ﬂdﬁem device 110 to

monitor this market data and base a decision to send an order for a tradeable object on the

market data.

[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 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 fradeable 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.

6



[0050] In certain embodiments, the system 100 includes more than one exchange 130. The gateway
120 may be iR, comuminication with multiple exchanges similar to the exghapgs fRlsdiscussed above.
Such an arrangement may allow the client device 110 to trade at more than one exchange through the
gateway 120, for example. AI,ternativeI)lv, mu tiple atewagls could be usgad, |§(I? each Lt(ﬁ;hateway
assigned té%@eﬁﬁ@é@%ﬁ‘éﬂ&é DGR R RS MBS RIS (S8 R EH: VB 1 16 ncludes one or
more compastingratlid@devicprpegsihigktaneponatats whnkstitamyotids sthdcfomotidihadity of the client
device 110, may.e REHAMSHRYMOIRINANANG EAMRLING FgVipg:FOrRRMmAIR, One computing
device may generate orders to be 'sent to the exchange 130 while another computing device may
provide a g &@;{c user inferface to a trader, In certain embodiments. the gate 20 includes one
or more cor[npu l?n%LSIgl\}?gééeglrcﬁéé&?fﬁ%gggrbn%rgnoérﬁlgﬁ ﬁf%aﬁérdﬁfgéﬁﬁé%%%?ﬁ lity of the gateway
120 may bemdidsings bypnorethanrbridasmputingtevddisnlearaibcarmbistildieftts, the exchange 130

includes ong,eh NIELAMPUINAARVITER BfREASRSHINIHRMTROBRNES: Pcatharords, the functionality of

the exchange 130 may he erformegﬁ) more than one computing device. [00: ZeJ%In ertain
embodimer%%?]fﬁeaﬁiﬁ% VT %?ntﬁ%mc |3tﬁrf}(§r§§1|% tﬂ%ﬂ“%%s t%“eag%)m%%?’i‘ rtcsa%)f the gateway
120 may berpéngobthe same computing platform as the client device 110. As another example, the

functionality of the gateway 120 may be performed by components of the client device 110. In certain
embodimentasthergatgwayd2Q is nekpiedent pukbwaniatadigemeRitaiay, ageuabihien the client device
110 does not need to utilize, the, WO 2011/041168PCTIUS2010/04962¢ aateway 120 to communicate
with the exc%ﬁlépfﬁléeg cfé%?,’ %%a%%‘wl%tﬁdgﬁ%&ﬁeﬁd %\}/)l%)é ﬁs eﬁlélsa'nbceﬂér%j agaptegx %g%)_mrﬁunicate directly
with the ex¢hdieyen r8BNO0S BRding &rehifrepniopiitn diesclipr daitet/blP 179 ks prysieaiiiBocated at the

same site agthe ¢lignhdeviss 1R, tr sentainembodirosots.dhe gaiewayb2Q48 paysieally located at
the same site as the exchange 130. In ? tain erﬂgodim nts, the client get\ﬁié:e 110.is physically located
n L

at the same SHE'QSH5S 'BREREINGE 150 Oh-C5HEIn eibe irﬁgﬁ?é,cfh%{agrréqeway c_l}%ticsicbiﬁﬁsically located
at a site sepabatefiter dothutive dieint devioe tht Guerdathd tedthaiege AB0STEB8ATWHiKR not shown for

the sake of clarify. i, @& AR eRRAAINENRFgisyslem. 100 may include other devices that are specific
to the communications architecture such as middleware, firewalls, hubs, switches, routers,

e oo S RO MO FRMEN, LIRSS, SEREL MRNAREER. BIULE e

encryption/decryption devices. ure 2 illustrates an electronic trading system 200 in which
certain embdighhéaviscofithegyrelsehe revpist chodnas! Beiem pleyetoms sy PEo0%hcludes one or more
client devicgg-Rdfde0ne or more gateways 220, and one or more electronic exchanges 230. The client
devices 210 are in communication with one or more of the gateways 220. Each gateway 220 is in

communicafiaRwith A, cresRARAIng £x6hRNge A30.{080CLPReRMere Rbihe wliept devices 210 may

be similar to the client device 110, discussed above, for example. One or more of the gateways 220
may be simitPRstise e 4y 1P R HSE St EBY A TS EIRIEZ RS SN 8 e exchanges 230
may be similariasthe exphangect®O fdis pussethabaie) fostexample:j005 3} kirgperation, a client device

210 may belized b ASs .5 aiders g bukar el atadeatle ahiecls sied 4t diferen

exchanges PI07TRE or lers are sent through one or more of the gateways 220'to one or more of the
exchanges 28omped daiemton ke Eas 088 AT TASFR IR BXErdRHEL YYD RiGI s teways 220 to

one or morgeRfithe slirnt Haviees21Qed he ssermay-alEagutizes phentdavieeR1OHosmenitor this

rznoa1”1<?(§4d1alt§§?£g’$f%?§ ﬂ%{fﬁ%ﬁ&rf]&%% Iﬁ%ggﬁanrﬁa%roqleﬁg%r tglet{gglrt_eabIe object on the market data. WO

[6038] 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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[0058] In certain embodiments, a client device 210 is in communication with one of the gateways 220.
In certain em%%difng%(rﬁfm clignt device 210 s in communication vyith .n‘g{rﬂgg%}m@ég the exchanges
230. [0059] In"certain embodiments, a gateway 220 is in communication with one of the exchanges
230. In certain embodiments, a gateway 220 is in co_mmun@ca_tion with more than one of the exchanges
230. [0060] R ESREIAY SMBAPHERRLSE AisCHE I IIY RAES SR P I LET IS S @k tly with one or
more of themplehangem2 3ot daesmetiuiiizecagatewayiP20d{0061iTreccangdopents, elements,
and/or funationalty, of;the, systems, 100, and(0r 200 dizausecd. 3Rave maxhe MBsMGaLed alone or in

combination I Various forms in hardware, firmware, and/or as’a set of instructions in software, for
example. Cefteirinemboaifamadnigse JrnmedHeRsensr PRIGHBHRIRESHEY on a
computer-rgagable. madivmeSuehiasanemany, faakdadiskid e RO MuddMRoanolepdaRROM, for
execution on %K?ene,ral gﬁrré)o e com lﬁtere or other processing device. Il.Strategy Trading [0062] As
mentioned BESVASTH SO LS FAHTR) D&ingle tradeable object by itself, a trader may trade more
than one tradeable object according to a trading strategy. One . common trading strategy is a spread.
Trading a IBPEaHIG &R eaRIHIMG B RATHR SPE ap AT %’HC&H&%@%F Fﬂé%fe?ﬁ%ﬁ?sg?n the
relationships bgpoeenihg:teadedbile @bjedicin theiteadihgstrategynicrtexdnihlegd0063] A trader may
utlize an aytomaled iading laok 1o diade.aceaiding fo muipdina.statedy. £ o1 gxamie, the automated

trading tooluﬁﬁrg’zydé% %futosprea errm provided by Trading Technologies [nternational, Inc. of Chicago,
lllinois. 1008w12n FRABsE aRYyOdemes FatRiche MBS Db BISHEF WA SBle objects to be
traded. Eaghyliadeable object being traded as part of a trading strategy may be referred to as a leg or
outright market of the trading strategy. -WO 2011/041168PCT/US2010/049627 [00651 When the

trading S”gﬁﬁmﬁgi%@ Rayahs ithe definisionden thedradina.strieaeseecifinmavhich tradeable object
corresponding to eac \Iﬁr%should be bought or sold. Similarly, when the trad%w%str@tigx is to be sold,
& i o

the definiticF<paifed whie Rt A0 M| AR COTFaupEAAAGTE s H98E° %e botight or sold.
For exampl@e axiseating] Strategyxnay hehe efinedysLttmtimatdociying dbe frerdithg diratelgyiinvolves buying
one unit of g et tadealle oSt [Prledai ssingansuinLola sepondladenblgapiect for leg B.

Selling the trading strategy typically involves performing the opposite actions for each leg. [0066] In
addition, thecetéfniskeror hEorniing Sheagsdy iag Spetmy Hedpdsn Jt e S8Rt Ee 6Rn each leg of
the trading stpategy. The spread ratio may also be referred to as an order size for the leg. The spread
ratio indicates the quantity of each leg in relation to the other legs. For example, a trading strategy may

be defined giahthathuying the:ading.statedy iNvlvies:hiyiae:s:#xpits ofa firshiradeable object for
% or_leg B. TPSe ign of t%fé)read ratio may be

leg A and selling 3 units of a second tradeable object f |
used to indREVEREFH Ty E?&%%%%?r@ﬁi U rELFPAHB s 95 &8 or Sold Ythe spread ratio is

negative) whec:buyinglthesteadit fstrdte gicrindtheekHnple abey fortive speerabledidiassociated with leg
A would be 2,0 36 SSRARI2HR ASSORIAISY MUMEEWRUIA b3 AT some instances,

the spread ratio may be implied or implicit. For example, the spread ratig for a leg o&‘ a trading strategy
may not besesgificifirapeemagddinratnsrshipaedior amintay i fsipegpwtpe 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.



[0068] AdditibnaIIy, the definition for the trading strategy may specify a multiplier associated with each

leg of the trad‘%; Str%éeﬁﬁ/ﬁ The multiplier is used to adjust the price of t%p@g@gﬁﬂﬁ&g for deteimining

the price of the szberlela . 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 multjplier associated
with leg B M43 dhez2teisth DIAPEIP AR A B pORii G Epratireators siehaty. Alternatively,
the multipliesrassogigiadwithanaskioparenegs maykhetdiffetent thate trerodirasponding spread ratios
for those legs. For example, the yalues for the multiplie 2|lected to convert the prices for the
legs into a ggﬁfﬁ%rh ng?lg‘ﬁg?.nw\%ll%ioff&oﬁ’gg 8:%)&%%%?0 Slaié%% [0069] Figure 3 illustrates a
block diagram of a trading strategy 31 %hic_h m%%/ be 'er?nplogeg.blei?cierta[ig er bogiments of the
present invElt8hI e lamly Lifare PIRAUGEE S TEYS" BT tralfirg Sirategy 310 defines the
relationshipfeiweentheay aide ablewbjbeois| Sa@doprecshinf the tege8@fursiegsshw.sphénd ratios 324

and multipljg%geféég %&98&%@&&’@%?&%%%9&4?95 320. [0070] Once defined, the tradeable objects
322 in the trading s%rategy 310 may then be traded together according to the defined relationship. For

example, a that the trading strategy 310 is g spread with two leas 320, Leprd is for tradeable
object A an@%tﬂgg% ?Srf%lﬁj trac 8%%%3%%1ecggg%‘?ﬁy;d%%ﬁoﬁfné%éﬁa&ﬁ%‘?%t t g}.{sprg’é;d r'atioé §24 and
multipliers 32&dgswciatedrivishidopscrantorre virtughprivete pespeikivdly [mpat IS, e Ypread 310 is
defined sughhatwher,the.spread 31Mhisbaldahisricnit ahtradeakiaeliess. A is bought (positive

spread ratio, same direction as the spread) and 1 unit of tradeable object B is sold (negative spread

ratio, opposj irecti the,spe A : ) calli ding the opposite of
the definitijng%"g{)ﬁgé Rakihespicadh AeMmentenetehays MPLAlRANRIading

_ s, when the definition for the spread 310 is such that when the spread 310
is sold, 1 usitdseiiaabiseroospjbetinied GorpiEEdERHroAEr ARG, JeFremsirsedhe spread) and 1
unit of tradeahie RbipeidBrissbayghiftnrgatve Gpseacratia, Oppasiteydirceticneofithe spread). [0071]
The price for.the tradi ate 10 js determined.based.on the definitio rticular, the price for
the trading %Efreg%éigegfll [g ?Ss%/{fﬁgg ye_ Eﬁe]m\s’_vﬁl ?cﬁ)?']pr?caed%?lﬁ?g ?(%10 g§SII§£ bbéé%cgg%ﬁl%%%ﬁed by the
multiplier 326ofavigsh wfctaniunisiRo wittHbeteaeirreat e dyia 10 rifaliy MRiStFatEES A quation 1:
Strategy Prizag 5:Mh W) REGEahl: [ORiER3] YIbit) dsdhesnubinlienasseciaierhndthdeg | and Price(i) is
the price for the tradeahble qbject for leg i. The price for a trading strategy may be affected by price tick
rounding ardfst f)eé”)ﬁﬁﬂ)lfig%aijtléﬁfﬁ%%' ,eﬁégﬁr%?({fl?génél t|Crrf;i‘(”“pctfri-:-mentation details are beyond the scope of
this discussion and are well-known in the art. [0073] The discussion above applies whether the
example spt4dliThesrdragninlitarardionayide wekidety 8o TR 5 Tadr LAY would be listed at
an exchanggesidelashexubangeid30 M RA 1441168 POT /TS 2010/0486 27 endicik 230, as tradeable
product. In 8%”%1;}%%& %?%”EP%%ﬁn%ngeaQﬂ‘%ﬁ%%‘ AQLRE. lsted 452 RIAAVE! AL A.eXhARAE, but rather the

various Iegsao? e spread are tra at one or more exchanges. For the purposes of the following
discussion, (e tefetiisd otratdey 310K drnd s dighestd ey atitetelwaatprrdtiute i Metever, similar
techniques tithesediscussedinelonnaaphalserbe @applind vbancadeatspreagis beigtraded. 100741
Continuing the example from ahqve, if.a trader believes that tradeable object A typically has a price 10
greater thg ﬁ?ﬁ’d@%%%%‘éfe%‘f%%ﬁseﬁv 1?lgbt%:aa érerﬁigifi‘%v%%r %%ﬁﬂﬁeag’ﬁr%%% {R/ﬁieixn%{/g? >t/he diffeFr)ence in
price betwesnitrhiteabibcobjBetsAaariohB e lesiitimmke0 dhdsstit ihadspredgtwieeiever the difference is
greater than }10.As AR ExaMEle, Assine dyat tieseaklePRigifus AkrPHsaakAS Bad tradeable
object B is at a price of 40. The current spread price, usin%EquuatiQn 1, waquld then be (1)(45) (-1)(40)
a

= 5, which iSRserrL RS e AP B E BB T ion S* TR Fr alTTRTAY BIRPL TR o F¥HES pread, which
results in buyng id ot dfitfadebhiecdbiebt Anatvapricebofidandreetindedthunipwividad éable object B at

10, At some L imeudbeitvbicarpricadiiicienge i e ssipiadaand-heqiremiadeable object A

is 42 and the price of tradeable object B Is 32. At this point, the price of the spread is now 10. If the
trader sells wighioHee %‘ﬂ?@a@é‘iﬁd)%%%é‘%? e bt 21y 249Redi% adeable 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. 9



[0075] The above example assumes that there is sufficient liquidity and stability that the tradeable

objects can bg, 89@%& 1ziuﬁ‘bd-sold at the market price at approximately the desiadyimes: 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 bu\%/éeor sell a particular tradin strategy. Then arbgutogaéedﬁgading tool, for
example, SERPALRLSEEhAS ﬂﬁ%ﬁﬁi&%ﬁ@ﬂ%ﬁk@%‘ﬁi}gﬁhaﬁﬁ RUBTY thé g&at"aPpropriate prices.
For examplefoneiaa 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 FWQPHJ%&M&%@&@E@?%V@G{% sitekegalade achisvedheatdrsited price for the trading

strategy (also referred to as a desired strategy price, desjred spread price, and/or a target price). The
WO 2011/5@1%‘%@% RYEBY W@%‘?’fef’eﬁﬁ%@r\% ich the %or%vei?glﬁg’a@é‘éﬁ%ﬁeﬁ%ﬁ%ﬁ?% the quoting
leg The othertegrisnieféoreditoths mtteay 6§ tndforadasdy ttegrciRmaplide that the quoting leg is
guoted at may be based on the best price that an order could be filled at in the hedge leg. The best

price is typioally)thechesh bishprieemher spiing landthelbesbask-price wihenplying. The best price in

the hedge is glso known as the leaned on BHce; éegq@do;ﬁ)%% orlean Jevel, As.the lganed on price
changes, tf@&?&%ﬁﬁg&ﬁgﬁ%t g%au%‘?i?’g éd ’ grirlwsalyl/ also chg’nge? in order to maiﬁtain the desired

strategy prieéh Hekbuttdpeagid8end ey grgharas (B9 SHGIPACEEBURIEIY Prised 1 a price other than

the inside market RECLIMVheRthe AUQlng 190 18 filledotbeiaigiomated 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 ordgy=anehis. MAISANLHAIRY Al RRAngs ABECSOH s Qilesatdhs isanagon price is not

filled (or filled sufficiently to achieve the désired strategy price), then,_the trader js said to be "legged
up" becausE ey kg BB CammEvSH R et e sy el sl H s drR {8the trading
strategy definiiond [QQ76] Hisk atepandmgrondheitradirgisinategiccthd pricedokantuoteehleg may be
based on less than all of the ather legs € As t r meters of an
orderin a qcﬁlgt%%q%%g?n%rf ‘Ilggqrélg &(L)% & @gé%%%%%?&ét@c%%?ﬁgﬁ%%@ﬁ?gEﬁ?%%gscsgl‘?c% as the last
traded pricéqLTR) MHechebteraHay deanthyok YO febdfcal value, multiple quantities such as
guantities closer to the inside market, or some other reference point. [0077] In addition to having a
single quotitgitghasrtiscussatinainty 8 calicat ityistrbte gy iy ore quoted dormulitiple (or even all) legs.

In such situgtions . each.quated leg stk leansien b otherlsapWinesr ane afihe quoted legs is filled,
the orders in the other quoted legs are typically cancelled and then appropriate ,Qggge orders are

placed bas8 b PREMERACEYIAPBTILEE HaCtT iRt b SEBP Bn T 6TBR RS 4G strategy with
more than twe; legsriscknomwtaseaditiiteggddusitattyyiolcamtilti-leggetrgplaad. dtasa multi-legged
strategy, multiple sets of hedge .pri 1 from 19 maintaingbe. defined selationship of the
trading strafé%%’ or & %%}tgllc%%g a%%%%%e%eg& %%(r%gdﬁ %@é%éaﬁers [(5079%1(3er1%in embodiments of the
present invERIRSISSERA AN S RIS ISR BT STATBFF 18 1S GUBMG S atdfi s iespread, having a
desired spreag@:pricepadia dasived Qmes gHapitymai,204/ 04h a8 RGILINZ 020/049627 While the
discussion below focuses on applying one,or more modifiers to a spread. trading, strategy, it is
understoodcﬁﬁaaﬂﬁ{an%ﬁglc gg'tesdgp%i%%gp%é%efggIﬁ%‘éd%sp%rﬁ:ecg {o dr emr}épr% 1tfi}gpd(tiaéswo%gtl%ding strategies as
well. [0080pATestdireptentexalnplbes wpdsithe n e ditter e différsgadititias Btiantity modifier and

a price modifigythal sy enarnlied Je-adenired @rder. quantity and a desired price defined for a spread.
The quantity and price modifiers may take many different foimats, and could include a percentage

value, a fra@ﬁa{; Fndiona sonsinntvale that.are sR34R sredifithedesiredordgnguantity and the

desired spr rice, respectively. The quantity and price modifiers could also be determined using

preset formeAERopEELRERg SHarekatipe RnpdafiheErA s WpEE ASeer &ik@the desired order
quantity for thgspreadimslairiminepeplhalityohdasitgdhorcergyantties (seferfesntd hereinafter as
"disclosed quantities"), such,that.onl ortion of the desir éi f ity bmitted, or
disclosed, %Ofﬁ%mﬁ%trsk%@g% ghﬁﬂ?ge&’h%lih%é ?ﬁllcg‘é%sfﬁg%] soﬁ%eng tiﬁ%ﬁ%ﬁ%ﬁﬁt&%&% d%tséédg'Then, the
price modifidralicterrrinessnanpres fegel toeederrbisatissig GLibdany et weddpradidcohder, 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 qué?]tities 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, first disclosed spread is determined, i.e., a first di ity and a first
disclosed sprg‘{%%%glr}%)é‘{gﬁrtge determined for the first disclosed spread, th?ﬁ?@%%ﬂg%fﬁ ?#ewspread may be
quoted based on the first disclosed spread quantity and the first disclosed price and further based on
market cor@itioi iRt comRpIEG Bt BhrEMET Lobrush embeaiiericn Latsnid 4siosed spread
may be submiitetmpon deteciing:a piiecttermited toigget. 18ocording to an example embodiment, the
predeteimined trigger may be detected upon receiving a fill of a hedge order that is submitted when
the quoted l[lﬁgé? fillegh0f dRQifalwerds aben theyfitshisclos el sereagdsdulyexaauted.
Alternatively, the predetermined trigger could ‘b%dgect,ed %%ior tg sublrpi{tinaq EEQ &edgﬂe} or before
detecting aHiBATE SR REUGR S PR it EHEEMD Nt&4re poSsibie 48 WeT for detecting
the trigger.siw@ 20 t1¢Ba:t 630 0T AIS20 0IO4062Ts[0@82Mcburdirnd Gds ahptiveilelvattidle embodiment,

two legs of 2 jwosle0 sRreack mayheausted alihe same:iime, Msushay embadimeniywhen a first

disclosed spread is determined, the first leg and the second leg of the spread may be quoted based on
the disclosEFEptaaySHE TR afaphed tg‘ﬁBl’ﬁiﬁﬁ%‘flﬁajég&%tge%%%%@%ition. For example, when
the first leg is filled,-a hedge order may be submitted to hedge the fill of the quoted leg. When the
hedge orddf#§4ethithaossewvirifaistiosiel sk may e suthotttaentankr fi6tgBd8Rd Ry order of the

spread may,bgdespricasiRasan:arthrsscanddisslosed sread pricaupddiionally, the quantity of the
second leg order may anged basend on the second disclo%ed uantlté/. According Qlo one example

ec
embodimeE4HEA th ETREY e TR RS R HaV SIRF RS S SUBMIHSE 3 theTiPstTeg of the
spread basaddnihesatomdndisciosetiosprencifd088hThenpioeess of submitting subsequent disclosed
spread may be repeated until a fill desired spread quantity is submitted, or until a predefined condition
is detected|ii3s] Fredefnadseanditinflsnmpiber fithe-hased? Gurhaih apedifientinagrtiat sfiggers
termination of the spread strategy, or a,market related nt as detecti ermined
condition bg%é)dec%enngr)ﬁrgr “élt"aél%%g c))éregmglrp ‘d,eadtaeltgﬁ?: Steg{sn %é@vlgb %L%%%lgr%gg%p%%%ggg may wish to
cancel all tAdirmysorategas pyhrrebradceramorusiserrit et isereldhefdisioYient number, is
released. ltiheud hepnderstantdithabdilierent snhndinsris.ane.possiblern wetihite the example
embodiment describes re:-pricing the existigﬁ qeuoged Ie%grder upon sending the hedge order, it should
be underst&bd RAVTHE GBS 1o CrHEPLLUTG 586D re-priced prior to submitting the hedge order, or
after the hedge order is filled. A.Example System Configurations [0084] Figure 4 illustrates an
example elE¥F8hiens amersyStans isgb drvistnch lcamahs EmbBdmiEicabdertiet frerein may be
employed. Fhe:syatermd00rincluges aslienindevicend 02-agatevay:vi0d siarilexchiange 406, and a
spread engine aut tion component 408 that i : ifier icadion 410 and a risk
application i %W%ngg?gfﬁ%u%%e%%cgi’aﬁ{ﬁ: e%%'c?%ﬁ? g%\%égﬂ%%%gﬁ%%%négﬁéﬁgn with the gateway
404. The gateilayuiba dschargsmpuficatsd e éx#Ralsge 406. 10085] In the illustrated example,
the spread engine automation component 408 may be an automated spread trading application such
as the one gsGtibechimative,d SicRatentdNd) WObROliZ0d bt 6 BRC T/ k8P OLorORIBR 759l 3,083, the
contents of yyhich age; iy ncPIPrRH: ReLRIn LY TRICFANGR1AC G R IR A SxaBRls,embodiment,

spread orders placed via the client device 402 are processed usir;g spread modifiers by the spread

modifier apPliEsteHtraLe AANIA PGB LEY By BERS R Ap AT caftin I AeLdHaiNg TS the techniques
described hesgith]00B61sk3 280 exampltegpbodimenl thaspread efiginelautdavatio A l0omponent 408

may be locaied gt g slientdgdee tazaalieaaitsho s spUsagenaneAamatan samponent 408
could be located at a server. Furt er, according to yet another example embodiment, some
component®striespitsairenghiehisobirstion hosHsy B distributed between the client device 402
and a server that is in communication with the gateway 404 and the client device 402, such that the
client 402 could perform spread modification, while the server could perform a risk check, for example.
In yet another embodiment, the client 402 and the server may also be configured to share
responsibility to perform a risk check or to apply spread modifiers to spread orders. Different
embodiments are possible as well, such as allocating certain or all functions of spread modifier
application 410 and the risk application 412 to the! §ateway 404. [0087] According to an example
embodiment, the client device 402 may include a user interface that enables a user to define spread
modifiers, such as a quantity modifier and a spread price modifier. For example, when defining spread
parameters, a spread configuration window may include a field that allows a user to define a spread
price offset, such as a value of "0," "1," or "4," for example. Additionally, 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 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.

1
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[0088] Additionally, the spread modifier application 410 could be configured to provide different
modified spre, t are preconfigured with certain modifier valu mbodiment, a
user could se%%t%?ggég?ﬁc modified spread type to trade, and the spre%%ﬂn@c%q%%@pzzlicaﬂon 410 may
retrieve the settings associated with the selected spread type WO 2011/041168PCT/US2010/049627
and apply 19838 (584t erahofmaRis ArSEm St Sorth GraATRIERI IHia82RA BPe for each reload
order of theumedifict&preadti008didThentisk dfpplidation?44 2 mayperfokativisk ithanagement to
deteimine i[ a tra%i(r)ligthsé[r%t%g]y ESS Qgg)roved based on the preset risk parameters. The risk application
412 may no]%ﬁ‘gl(fﬂe client device 402 and the spread engine automation 408 whether a certain trading
strategy can be used. Q.E@migle Implementat'(%:]a 1[50090 Accor 'Lng tot rgne%z%r{rﬂgle embodiment, a
quantity motifeh IM& BE FErRaE a2 SRS R amern Sl VaTE Har s Tower #van a desired spread order
quantity. Inestichzn Z10bbdinneint catpditiontohthecdasiiét ispreathorderctemnidyivdiddosed to the
market at %Hg@,t@esegcggﬁggg%g.spread order, and a new disclosed spread order is submitted when
the first disclosed spread quantity is executed. According to an example embodiment, the disclosed
spread Prdgﬂo'éuf?bé“' fed 2 number of E'f%%?g%%!e ‘ﬂg‘) %%%'é%‘éd%@f&)%%ﬁ}ﬂ?c@%%&%c%%ﬂﬁed or until the
spread is cance ecri. or exampfe, it & desire spread quantity is "5," the quantity modifier may be set to
"1" to definena elisetesseldhsrershensantidy) fod daehnef fiezdisibeey 3ead orders. The disclosed spread
orders may be consecutively submitted to the market until the desired spread quantity is filled. [00911
According @ eRanmpleembodinentswhéhithaedirstdiscid sedgtramtit)Coras@dding to the first
disclosed spreadraigl s RysRdind. aseaPnddiscisad pisat pldes s subnifRgaThie second

disclosed spread order has’a new disclosed spread quantity. According to the example embodiment

provided alSBPeARAANHE dartiS RUHAESAR 91 # ¢h o saeBmle i SEIBPBR RIS B8vell as the
third, fourthpeaneviidta disclasgdhsuanttiessstamy be setiputdrdddbevecditsheuldde understood that the

second disclosed opder Ayaniiy. a9 s s Sonsact e disclased quanilies, Gaud be difierent

than the first disclose er quantity, thus, resulting’in a different numbér of disclosed spread orders
(different theamrBtcppdeReiPipreeRampiEabove) being executed in the market until the desired spread
order quantity is executed. [00921 Additionally, as the quantity modifier is applied to determine a new
disclosed quantitysferceadmedisclosed spread order, the price modifier may be applied to a desired
spread price to WO 2011/041168PCT/US21110/049627 _ .

[6062] As mentioned above, in addition to trading a single tradeable object by itself, a trader

may trade more than one tradeable object according to a trading strategy. One common
trading strategy is a spread. Trading a spread, or “spread trading,” attempts to capitalize on
changes or movements in the relationships between the tradeable object in the trading

strategy, for example.

[0063] A trader may utilize an automated trading tool to trade according to a trading strategy.
For example, the automated trading tool may be Autospreader™ provided by Trading

Technologies International, Tnc. of Chicago, Hlinois.

[6064] A trading strategy defines a relationship between two or more fradeable 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.
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determine a disclosed spread price for each disclosed spread order. According to an example

embodiment, %@ Eg&mdifier may be defined as an offset that is appligdtosthedesyed spread price.
However, it should be understood that the price modifier may be defined as a percentage that is

applied to the desired spread price to determine a m dif'r%d desired spread price for each consecutive
disclosed sitaH BRFaBHAr RO HIIREAROHS t’p%%g }Elté@\f?élfha%ﬁ I5¥6&tce similar results.

[0093] In theeifbodiikntaddabkectiecpricesmodifieris: afing dhasld sibglehyfiseslthe offset value could
ce applied (e e fieaierpraad orol e Beldledesersriearaien meraiing o one example

embodiment, the first disclosed spread order may be submitted at the desired spread price, and the

offset may BRSETRyulen (e Grdeisaehtisdouais preald ofaer Adnatidipe tHatHafined offset may
be applied tpthe: desired:spreachprice i datimineargisclosadsdrgadpridedior five first disclosed
spread order. The offset value could ositive.or negative. When. the. qof ue,is-positive, the next
disclosed S%?gcg ‘?(%rocfy7 ?C%n%@f%eﬁp%&%%% %Iifrﬁggp fg? #gggiw\%aﬁ%r%b ﬁ% aﬁe iaéé%é%elggspread price in
the directiothaiirsjnereinatele Hirdaibt iwters fivefomiag (il gerpsiiraiene ftheeelelegdisclosed spread order
may be placed "x" number of ticks away from the last disclosed spread price in the direction toward the
market. If théoebisktadditienisiOdnainesirdisdiodad spreay ordepangyaberpideeidbat the same disclosed

desired spread pHeR,A% ERLEIAMS.AiR 'gfg%g.ﬁfgg%@&gﬂa&@%% e Lillustratgs an example

set of price levels u_smlg the price offsets of "4," "0, d "+1" for a buy spread order having a desired
spread quatitieydst size: arﬁ&%%d%%ﬁﬁaﬁﬂ@ Gtdigaies the SUTERTRY ATB ISR 51249 Rc¥Srding to the
example illusieategsirFhaklantldhefish disalose chaspre ddfordentiata Wistigsed:spiead price of "1" that

s equal o the desired spread price. WQ 201 HIEBRGHYSRPA0RNSARE, hQlie} O Offset 1 Of
se Order 1 1.0 £D Y
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 is
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.”

[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 imphed

or defaulted to be “1” or “-1.”

[06068] 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 mﬁlﬁ@iicr for cach 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 multiplicr 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 a COMmMOonN CUrrency.
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1.00rder22.01.00.00rder 33.01.0-1.00rder 44.01.0-2.0
WO 2011/041168 BCT/US2010/649627

[0069] 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, |

[6076] Once defined, the tradeable objects 322 in the trading strategy 310 may then be fraded
together according to the defined relationship. For example, assume that the trading strategy
310 is a spread with two legs 320. Leg 1 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 “1” 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 tradeablc object B is sold (negative spread ratio,
opposite direction of the spread). As mentioned above, typically in spread trading the
opposite of the definition applics. That is, when the definition for the spread 310 is such that
when the spread 310 is sold, 1 unit of tradeable object A is sold (positive spread ratio, same
direction as the spread) and 1 unit of tradeable obiect B is bought (negative spread ratio,

opposite direction of the spread).

[6071] The price for the trading strategy 310 is determined based on the definition. In
particular, the price for the trading strategy 310 is typicaily 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 Prics = Efﬂ.m:{z) = Pries({} Eq. 1

[0072] Mult(?) is the multiplier associated with leg i and Price(f) 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
pay-up ticks. However, both of these implementation details are beyond the scope of this

discussion and are well-known in the art.

[6073] The discussion above applics whether the example spread is real or synthetic. Recall

that, as discussed above, a real spread would be listed at an exchange, such as exchange 130
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Order 5 15.0 1.0 -3.0 Table 1. 100951 According to the example provided in relation to Table 1, with

the offset Seth'}Pfﬁb‘?;ﬁgSt disclosed buy spread order ("Order 1") hasg fikstHisglessd spread price
of "1" that is equal to t11e desired spread price. In other words, according to the example embodiment

in Table 1, the offset is not applied to the first disclosed sgread order However, in another

embodimeAttAe?dbistRIAI BB aBsHel TR HA DRSS L) RIS 2860 Once the first
disclosed hutydspreach exdemis: executedila setondedistldveghioay spreddictder (1Grdksr 2") having a

disclosed quanifv-0f vbr it bmiletalastReond slsaasadmateat e gf 1y The price of the

second disclo uy spread order is determined by applying the offset of "1" to the first disclosed
spread pricEssrssedes %@%ﬁgiﬁé@%ﬁtﬁ@?%kﬁﬁ%@%ﬁ%{% Feigusy GibescfisHER disclosed spread
order is plaggehy ¥iapubes giticksvanwayiomrtae leistitiseldsed spread price in the direction away from
the market, where "x" is the offset value. Thus, applying the offset of "1" to the last disclosed spread

price of "1.6hHRecReAna HisclasemsRraadiNes s §81dod s Whendba raspnd disclosed buy

spread order is executed, a third disclosed §u¥ spread order ta}vtirrj a disclos%ad gga{gtity of "1"is
submitted YRS LFrasH G0l o RS0 rEE I pride 16 determined by
applying thea#fsethehétér bt desmaont gisclbsed spreds riobiofts' 0. 61t Phie fesa tharahdiafifth disclosed

buy spread grders are;sybsequently. submitied.alithe,disglosed sereadipricgs@fiia2 0" and "-3.0,"
respectively. WO %011/041168PCI/U82010/ 49627 [0096] Table 2 illustrates an example set of price

levels usingr#feaprickisptebis e nricop 43 Apt-tradeqipdbisshbi s &' calisp LA ol BB FPHERhg a desired
spread quagitydafibs, Rifesedispicaduniterobs 11 j(asid-a-¢amtitys mddifies lofs!thacbording to the
example provided in relafi Taple, 2, .adi Ne T f ve;di sell spread
orders is "1”&@&8%%&,@?&3@&8% %gre%ga%%%r%%%@géif%{%%%ﬁg f‘%r?e%sg#sﬁ@no gpplied to the

price of theufiisotlisersbbapbishtshroadrsarirt bt tsdipridand sbirtdhicgbisred &gteatiprice of -1

Offset O Offg@te tuter time, the typical price difference 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 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..

[0675] The above example assumes that there is sufficient liquidity 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
gencraily, 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
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Offset Order 1 1.01.01.0 Order20.01.02.0 Order 3-1.01.0 3.0
WO 2011/041168 PCT/US2010/049627

leg for which the order is placed is referred to as the quoting leg. The other leg is referred to
as 2 lean leg and/or a hedge leg. The price that the quoting leg is quoted at may be based on
the best price that an order could be filled at in the hedge leg. The best price is typically the
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 setto a
price other than the inside market price. When the quoting leg is filled, the automated trading
{00l may then submit an order in the hedge leg to complete the strategy. This order may be
referred fo as an offsetting or hedging order and is typically quoted at the leaned on price. 1f
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,

[0676] 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 types of market conditions in the other legs such as
the last traded price (L'TP), the last traded quantity (LTQ), a theoretical value, muitiple

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 multipie (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.

[6878] A trading strategy with morc than two legs 1s 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.

. Spread Order Modifiers

10079 Certain embodimenis 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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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 Wi%ég%ﬁ)/ga%gset to "1," the first disclosed spread sell order faving,s,disgiosed quantity of
"1" is submitted at a first disclosed spread price of "1" that is equal to the desired spread price.

Alternatively, as explained earlier, the first disclaosed spread price.could be determjned by applying the
offset to th g’h@%ﬁ@&@ﬁf‘?&ﬁ’ Brie festises fﬁbaﬁPQP?ﬁs%?)%‘é@%rgfné’g}é% BadrTé %{%déﬁ%ed,ya s%rz:gno?
disclosed selispyeiat ondestadihg theitsttsed mnaipiity ofild bésmmiisrhittddfatcat sawsnd disclosed
spread prict(rea%"%tpgt'é @&a\;\jgn_t_o the embodiment illustrated in relation to Table 1, the second

.disclosed sprea%l pricé of "2.0" Is determined by applying the offset of "1" to the disclosed spread price

of the precedi rder, As explained earljer, when,the offset value.is,positi t-disclosed
spread ordg(gjgnqp Cé:gﬁdl% tﬁ&rgw%xéiﬁ 311%%'?2%05{\1%3??;}3%0{&3 fgg‘f}{gﬁ%rgllggie% esikofg%}lg@g&% %ﬁe direction
away from théapacketodifiordaierisatinbicdfieetdesitgé ovhananéysesondrtiisé sedisbicdpread order is

executed, gthjrd digcloged. sellsRraasideuhanngpisciasedispreadauantiydfild is submitted at a
third disclosed spread price of i .
include a percentage value, a fraction, and/or a constant value that arc 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
quantitics™), such that only a portion of the desired spread order quantity is submitted, or
disclosed, to the market at a time until the full desired spread order quantity is 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
disctosed 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 is fully exccuted. Alternatively, the
predetermined trigger could be detected prior to submitting the hedge or before defecting a
filt of the submitted hedge order. Different embodiments are possible as well for detecting

the trigger.
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WO 2011/041168PCT/US20101049627 "3.0." The third disclosed spread price of "3.0" is detelmined
by applying tS& 0;6%]% 4T{6810 to the second disclosed spread price of "28:EhgeRisgiesed order
guantities an t?'ne Isclosed spread prices for the fourth and fifth orders may be determined in the
similar manner and are shown in Table 2. LO 9%1 Whil§ th yexe}mgl%glgrgvigﬁdnig reE!ation to Tables 1
and 2 illust 82 AHREIEBHASP T IS BBl ORI 6 S2 T Bicdifed Spread price ora previously
disclosed arstesd it shoulddrenendiesstbod thddifferantiembbdindéstesedenpeskibiistersnmed. For example,
multiple Offﬁl%tﬁr&%é%zﬁfﬂ%%fé@?% %g@,@l@%&g RAeniRdsprRad BHe® suabsasdeafirst offsetis "1,

the second offsetis"2," etc. Also, the offsets could be_defined such that a diff%‘rﬁegce between two

consecutiveaRIcesdEpead %‘ﬁé@%%*ﬂ@?eatfﬁf‘fl@)ﬂ%ﬁﬂgf?’bﬁf& Eiinshfh ¥ &Dossible as well.
[0099] Accayding, hiigexaen pleyembosimendts hedgetib éldisclespatspieadviantitheadi the disclosed
spread price, e delerined NRALDINEIR05.8/ S0, ShifRH maBsAuieg BRredreputhe modified

Spread paramceters ah the'sprea settings. As explained in the preceding sections, the prices and
quantities ebters bt opderd bredridhminend dispind TefoRad sHrsiEPinily, the disclosed
spread pricg,ag: e HiRs QiGer ispread parameieigechahdasahspeeadt ritidaantq@amistiplier, for example.
[001001Figures 5-11 illustrate a set of trading intetfaces that may:-he used to enter. modified spread
orders and MeHi g‘lgttr‘?é“berS’éaems%ﬁl‘faﬁbbipfﬁIél%lftd%fi1 ea%%lgr%ﬁ et%dgﬁg g)ﬁg{riﬁp egm%gd%)én% More
info'(nationsrblateel tortte flustvatddhranlieny hissdandeecarpptdsclashdipred).S. Patent No. 6,772,132,
the contents of which are fully incorporated herein by reference. [00101]Figure 5 illustrates a set of
trading inteféag@sithagoanhe utedtaentercquaodifidckspspaddondg bacgortingitd afidxample
embod'me@%-q%%fgﬁ% i éyis%mm,%nﬁﬁ@é 2 dipstrals s Gl animadeganditions (prices and

I
quantities) for a spread comprising two legs: FESX Jun 09 and FESX Sep 09, the market conditions of

which are ilhsteifed vindiraaimgyses s@isbatrd- aneh 506 SpeHi g T AR BIBRiment, the
trading screpnpR2IMaN-be sseaiaeaefigirevanmadifiedispisag opdektivaiespectically, the trading
screen includes a reload ("RLD") button 508 that can be selec ' fied spread order.
Once WO %ﬁiﬁ?&ﬂf@géﬁﬁﬂﬁ%&%}ﬁf&%@%?Fe_ %alg 'b%?t%eﬁ%ggoégl’sgs%g%%%gﬁﬁggb%ﬂon may be
highlighted cancttpibitipdieta s Sao0rmhobsibremasr i auspigycacs gt mepaiey B BHigf a total spread
quantity ang a.disclosed auantivhAnelisekielddt inslaarerevidesbioiaptanan ofisekvalue that can

be used in relation to modified spread orders, The trading screen 500 ad[csouegnaqkéle(ﬁ a frader to define
queue holdBIE STARR G POSH iFeiEiRRvFr R ERei e G O HEIAREAtE TSLHEH I B2t should be
understoodhihiat ardeparateihterfadersouidhalsbepactilzateditocallnlatbadentisdefing ©pread
modifiers and(or.auexe falderordersrlhgna sl suguehiaiders will be described in greater detail
below, and the example embodiments provided in relation to Figures 5-11 will assume that queue
holders are not us}gd.

Fxample System Configurations

[0084] Figure 4 illustrates an example clectronic 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

i in communication with the exchange 406.

{0985] 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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[00102]Figure 6 illustrates a set of trading screens 600-606 that show first disclosed quantities working
in the legs of e sprRadssAccording to the example illustrated in relatio¢q,ilkgdiRgiagrscreen 600, a
buy 5:3 spread order having a desired spread quantity of "2" and a disclosed spread quantity of "1," as
shown at 6 an offset of "1," as sh at 608, is entered a ire rice of "0," as
shown at 622&%?%68? ﬁ?&%%r}tai%%wtlgcénmg)?ﬁﬁ ﬁfg% Ogaggﬁ?rgl%rﬁlt?ch%é %g%%cs?éc%%%%?%gr%a% having a
disclosed guamtity ofitadiiscentered atdtre persd v e clestdainn WEODPRIGETUHSB legs of the
spread are gholed, il Lhe ditsbhleshondenbayipoa danantity @hrSrsashebieunaihe 1k and the second
leg having a qé_Jan_tity of "3," as shown at 614. Tge qq)ag&i\ties for the leg orders are detetmined based
on the disctBEREFUNTAAAAEREAME 059 * IR LBARGATS Bt "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 "0" and 119836kl prieespRaaP HEPRE A OBTO GRS S RAERAD R Rfer book interface
700 reflectipgsthecuiEentiv pendingleg piders éor thespridadgifs shawnidn theyerder Hesok interface
700, 2 5-lot quoting order, and 3 10710t postion feserus. QGRS AHEdBLERSX Jyn09- The 10-ot
position reserve order, as will be exﬁlalné in'gre terdetall elow, covers the risk for a possible hedge
order and asenaimnglihdisctodctkisantipaoudddieny beldbpBsito R TaSERBHEREY, in this example,
includes a gslothedas Order and.2iSilptsemainingwadisele sedwijantitydomnt BiSx: 46769. Then, for
FESX Sep09, a 3-Iotg§uoti g order and a 6:lot position rcﬁaerve orqg%z%g shown in the order book 700.
-lo

The 6-lot pé@?ﬁiﬁwl?é & FBF BB RS The GRE A S Ja Ry & B G & and & e remaining

undisclosegegisamtityisk WE- R0 b1 (341068 RGT USH01 6hd6Rh{0be 05 ifldrens iieistredes a set of

trading scregns RRQ:80441m00 {?J§ﬁ£?9r@s§&ﬁ95]3§2d{§%a$@%m§@&&w§ftbam sdigclosed spread
' price of "4."

quantity of "1" and a disclosed spread ] e new disclosed spread quantity is determined
based on tAROEHEFIDSSHEHAATIR o4 M F TR HreerssEa Ry Pl gs e l’ig"(‘j f’ér%#lﬁ%%nﬁy applying the
preset offsetafinlor 0! thadiavietish diseldied spteadoprdde ofd' O rivtorppEpetifiddRyp itis assumed that
the 5-lot ord,et%&f%ryﬁggx Jun09 was filled and that a 3-lot hedge order was sent at the price of "12" for
FESX Sep(%, as‘shown at 808, prior to submitting the new disclosed spread order. As shown in the
trading screen 800, a %Er_j?ghical indicator %?9 illu%tr tes an evv\{c%iﬁﬁéoﬁgdi?aﬁﬁ%%% ergrer ("WI") at the new
disclosed sEHEHY PHROZISHY G518 AL PREntdhed sarlier. according 10 an example embodiment,
when moreithafr@rbaleydsiguoted fordeispreads andibere. ohthesqutngiicpedi§idiiig, % hedge order is
sent, and the upfilled quating ardlars.may kedederisrd Basetandheer diselesadsnread price. Then,
a new quoting order for the filled Ieggm@ be submitt%d when thg caorre ondingé]%izgg order is filled.
)

Thus, wherMReNeRAdSelBdeH AP ey AathmitRd HES fo IO aRGESPEHR1C &p09 is re-priced
to "15.0," asfstigwm, ab810,”Hasedopi¢ha ditociiel esespspredebpric ehefyiadtitanedietieaned on price of
"14.0 correaponding 0,1, sl AR ALEFR AN NRARFPIETABPIR dallterhan re pricing the

guoted order upon placing the hedge order, the ‘quoted order could be re-priced prior to submitting the

hedge ordefBnGifte e HErRE arter seRisBrfdoTOH R eGSR 48U S rading screens
900-904 upgiscreseivirgertitofthe Hederdidernin FrSXhSapbspetesipecificallysais shown in the
screen 902, a new quoti rder 906 is_sent in FESX JunQ9 at the hH¢ “11.0" ng on "12.0" of
FESX Sepdd° s‘,efﬁ% %%%ﬁ’?’n%‘éfg’ﬁfaﬁl?‘é%g%&r@e” C,Sdt)é% %?hs Fglaé%r?%‘g%%e ?fégtgg%&é?s@r%wn at 908.
[00108] Figmalifothiustreadsasmmaistats V8 de dseeiet0neremrécspidiivally, upon submitting a new
quoting order for FESX JunQ9, the position reserve of FESX Jun09 is reduced to "5." The order book -
1000 also sjs08sy addipsatad hositian restifice gbiBifon FRSXBdpeoniprotdimyaodne example

embodiment, e agiRISHEN AL RSN SAR A9 AY hesalechanre i bedas pider for FESX

Sep09 is sent. _ .
an embodiment, a user could select a specific modificd spread type to trade, and the spread

modifier application 410 may retrieve the settings associated with the selected spread type
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WO 2011/041168PCT/US2010/049627 [00109] Figure Il illustrates a set of trading screens 1100-1104
upon detectin in the market conditions in one leg of the spre ifically, as shown
in the trading %(%é%%?%%ﬁ the best bid price changed to "13.0" in the mggrﬂﬁ)ﬁ'%ﬁ{ll—ﬁgg@(%epoa Thus,
upon detecting the chang_e, the buy order of FESX JunQ9 is re-quoted tg "12.0," as shown at 1106, to
reflect the CRAABRNANHSTNE e WO B REAS ARG G Gty Brat RIS T3S new hedge
order will be:grB:andthie: aibérfieugieddorder may be pulled from the market, as this is the last
disclosed spread quantity. C.Pre-Trade Risk Management [00110] As mentioned earlier, the existing

pre-trade rigjogopnagemant sisiamsthal yemsediin riatiends: spierchiiading:sigategies allocate
enough risk balance to covfi ,athSPOS ible hecl%gs. For texart}gle,.lsig rrelrf\tiotn to ?210;I0t 5[»_' spread
trading stralSgFENRFHETNRe B%g eﬁﬂ§‘885?8a, S PP M MARRGEMBht < BEmN6uId allocate
the positiontefdEQt dorvitke tfuotinbesnderdehisg Aytend G4 Fdrhgusitiorrtres erdenpstiercaf leg A (a
possible hedge ordey), thus allocating the risk position of "100" for leg A alone. Similarly, the pre-trade
risk management system would allocate the position of "30" for the quoting order of leg B, and "30" for
a position reserv%order Xl; Ig eEf tkfglge%ltlé%%ating the risk position of "60" for leg B. [00111] In the
example embodiménts E%‘i‘éc%%e—a‘pmﬁ spread quantity until a desired spread quantity is filled,
the pre-trade risk management is madified such that the risk management system only allocates
enough risk 8 b ASF IS SR TIPSR FRa kS EY 35?&??‘?61 Big]f%f;%éﬁcf *thé%hove 10-lot, 5:3
spread examples;withstinetigisclbsed teantityisetgodil benddoathitieds beinegngudtedntine guantity of "5"
would be Qugied 5r R0 ARLING AHARUN. A% woUIdeHOIRAOr IR Rl g xple. the risk

management system would allocate a ris aposmon_of "5" for the order_quantity being currently quoted
in the marketaf RIgeA ApbRNTSHENSIo Hosrid P drvabmiEedrahsr & {4 &ied Bi6ditRSreserve
quantity,” wealldibdsesener orlegif heserding demiexampteeetinlioditngntadoptsition reserve for a
leg includes a hedge guantity that is required to hedge an order quantity bei in another leg,
and a remaslﬁat:)rﬁrél%%rgdcérr%ﬁ%fﬁgtf;tl%e%gﬁ?ﬁﬁﬁt%ﬁﬁ tﬁgr%%g q%?}nﬁlgy %ﬁ%xp%;is%lét%/ooﬁ 1téé']tsgegrﬂ\}/éle% @%%Fjeg Ais set to
"50," with "5 @hesied-hEon g rauBevEs desHed s stbasraely atiahiif)cofeatith AtqdiBei PentRe efoted in leg B,
and "45" of;59* heinadesanesdoorxesution abthecramalring ausntity:ia leg.A oftbe spread. Thus,
according tg.g%e modifieéj WO 201%/041168§>C1T |9) 2%8/t0§ GZngrte-trﬁqEﬂr(ifﬁélg(i management, the
pre-trade ri K %ﬁ%ﬁl‘gf\ﬁ? lﬂﬁk?arﬁ(%%'teea{’%%g?unsvl? ESC‘?%ltiimd[neofQ " 1ot 5gu , as cor‘npar“éj 0 "100" if the
MI quantity pfis6 iwBdeduoted for leg A and if the MI quantity of "30" was quoted for leg B.
[001121Similarly, a risk position allocated to leg B is also lower, as the risk position allocated to leg B
is "33." Thejgigk pasdiedigft3d snelptesdadskdpasitien thé 13 tallatatettamityorder being quoted in leg
B, and a position reserve of "30,".T ition, reser )f "30" N sition of "3y being held to
hedge the order %%%n%r%%%%ﬁto%gc %lﬁei%%l%%a%§&21\§7%’%ng§?é%%%%gd%%ﬁggfgé%%gé Cg‘dgﬁe remaining
quantity in leguBrittads, Thestsear e igersitbrsasrordsr has i roa iy Rseiey Brdon®iEgain, the allocated
risk positionsigcshennedifieg sisk manageraani-syiaenmbis lowar thagu:att thatisetde kevebeen
allocated for leg B in the above example that jnvoly uoting.t antity.of "30" in leg B. [00113]
According t%l%ng%oﬁléiré%%méemﬂ%’ﬁﬁ%ﬁ%?ﬁ@%ﬁ({%ﬁga&*ﬁg rﬁa%%g%%%}%sf [Pso)l}%tie ualrhlgﬁsfj%} te the risk
position beitrpseeseiiEdHor e tagtoherbpre andorenddhdisbioseengwedeefidaryigaita@ited and a new
disclosed quantituspesad-ardetisRiaaed fatherdhanwhenaduating.atdenis filedsBacause a new
disclosed quantity for the s{éﬁ)read is r_llr%kgubmit ed %}} thg market until the g{grenyﬁlge@ ing disclosed
spread quaRtitHs fifse TR YPEdR A SHSEITBL o e Pt W ith BT FRTHIFRE AL BSLi8H taken to cover the
exposure inthernatiketximsiachoam) éailgpekinetat] whentiveefinadildisciesed! spredddaantity is working in
the market,C{%g@lﬁp&@j}&%&_reserved for a leg order is equal to a quantity that will be sent to hedge the
order being quotéd in the other leg of the spread. [001141 The risk position being held for a leg of a

spread may{&%ﬂ ex&%ﬁli%gga 3‘?’,' ggtﬁe%%gn y Iorrrlfo%‘rlg}] iggf)lll:!filgér%tggt%%%aﬁ%%né%ciosed quantity
for each disclosed spread order, the price modifier may be applied to a desired spread price to
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fria"PosResQ = Lag.Rettio X (SpreadQty - eadDisclosedfity) + ForifachetherQuotingLegategaRatio X

SpreadD?scIo%%i[}/)/é / 8Other(aggHQty))Eq. 2 WO 2011/041168PCT/52010(Q40627 [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" is a dis¢losed spread quantity, and
"cherLeg(éT—qW“‘?s? dizslesaticpisaheniss %Hreé%ﬂlﬁﬂ@ﬁ‘ésﬁ&%?r FHef {ERE IS LG tRt8 Rolder orders
will be deseribeditntatersectionslifitheny teldbednd pastiodtthe: equatioht(2)stasting with,

R g eSS R Balen Oret paMbrlpbRe dapded for e

spread ordér. Mdre speciticall chOtherQuotinglLeg" refers to other legs of the spread that are
quoting anderisiErenBalde 3R I S dssisheved Sree s PR RRs G Efed HETELaRHE, if three legs
are being qupieg: and thessHmenklaghibeen.is paidegaumtedbidaldhee:guatiet lags are filled, 3
hedges would be sent on the current Iegtq(Leg"). [00116] According to the spread example described

L

aboyg, with't Ea%ﬂjgﬁ B! %%:rqélglélﬁé?fiﬁg a disclosed quantity of "1," and no queue holder orders, the
position reserve quantity for Leg A may be calculated as sHown in Eq ati%n 3: Lag[J’aParRes a- X (10 -
! :

+(SXi) X1 188931 by thespbedies P9 chARRER TR so SsHRes A RIRA Ty L AEB may be

calculated asishawn i bgliationtd: dagePorReprcd of (kllaslJifdksd) Hread @Ter. 3 =30 Eq.4
According to one example embodiment, the first disclosed spread order may be submitted at
the desired sp'read price, and the offset may be applied to each subsequent disclosed spread
order. Alternatively, the defined offset may be applied to the desired spread price to
determine a disclosed spread price for the first disclosed spread order. The offset value could
be positive or negative. When the offset value is positive, the next disclosed spread order
may be placed “x” number of ticks away from the last disclosed spread price in the direction
away from the market. When the 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 value is “0,” the next disclosed spread order may be placed at

the same disclosed desired spread price as the previously disclosed spread order.

[0094] Table 1 illustrates an example set of price levels using the price offsets of “-1,” “0,”
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 Tabie 1,
the first disclosed spread order has a disclosed spread price of “17 that is equal to the desired

spread price.
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[00118] Now, assuming that both orders have two queue holder orders, the position reserve quantity
for Leg A ma)évl‘:_))emcmw@ged as shown in Equation 5, and the positio_n rg@@mﬁy@my for Leg B may
be calculated as shown in Equation 6: gAPosnes = x0.0 - + (5x 13x(i +2)=45 +iS =60 Eq.5 WO
2011/041168PCT/US2010/049627 LegaPosRes =3 X (10 -+ (83X 1) X (1 +2) =-27 +9 =36 Eq.6
[00119] Figures 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 allocati 2 3-lot, 5: ?-E{ﬁ  using spread modifiers, with a
disclosed spread quantity of " ‘-IQ‘J@, 1hiaii=Ta EREE. eE gure 13 illustrates risk allocation

1" and bott nh'%

for a standard 3-tot, 5:3 spreadoly\gtkl] goth qu']j being q ted to @q?ieve the full 3-lot spread. [00120]
Referring to Figure 12, as shows 881202 a 5-lot guanfiy-(bHet-}-and a 3-lot quantity (3-lot Q) are
guoted in Leg A and Leg B, respectively, with,"5" being 4he fisk @agsociated with the quoted order of
Leg A, and "3" being the risk g?src“%g‘t%d Wit tl%he g ualgg ordlefo%séeg“B. The disclosed quantities of "5"
and "3" for each leg are determingd based gmthe spreagl ratio apg a quantity modifier, i.e., the
disclosed spread quantity of "t*166121}Asshowirat1202 the positipn reserve ("PR") risk for Leg A
is set to "15" (with "5" being theytigk,adocatadgto coven ayhedge.order for Leg B, and "10" being the risk
allocated to cover the remainingquantity to be fitlgd for Leg A). Similarly, as shown in relation to Leg
B, the PR risk is set to 9 (with|'@r d&img|the 3isk allocated to icovarta hedge order for Leg A, and "6"
being the risk allocated to coverthe remaining quantity to be filled for Leg B). While not specifically
shown in Figure 12, it should be understood th@ttel 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 ig@R¢h leg;@s:eXplainesnpg:stiavaiakRaRn R0BR] Al dfiscasswned that the quoted
order of Leg A js Fjlled. en one of the guoted leg orders is filled, a hedge order, & other leg
(here Leg Igﬂfié%ﬁisf Ofﬁ\ggr%wléeﬁdﬁgé%gv@ﬁégtqlgg? iﬁf%l%é’ki%?dépé?ﬁ)‘?%%g&ﬁrggﬁ%-1ot H") is
sent for LegdBaiActordinigetbspreedaxam plecdrmbuelidscreeovdiesmiathitl 93%wie cebPHeHé 18f the legs of the

spread, theqyqting,OtdRts LapdipgR thesother dagn elithecspirad amnaldealpiggtitthere is a spread

guantity remaining to be filled. Thus, the 3-Iotquotin% r(gllfrég-lot ) f rLe%vBl re ain%in the market
1% Qs % e lv\;gmct €

and is re-priEddiEsay BRaHwswulher drtist s SHrs ¢ REEBTANG 6 an
2011/041168RGF¢bLISPOLOREABR er 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 45 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” is the offset value.
Thus, applying the offset of “1” to the last disclosed spread price of “1.0,” the second
disclosed spread price is set to “0.0.” When the second disclosed buy spread order is
executed, a third disclosed buy spread order having a disclosed quantity of ““1” is submitted at
a third disclosed spread price of “-1.0.” The 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 and *-3.0,” respectively.
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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 fills, it should be understo when.a partial fill is
detected in reW{?m1 8411{ the other quoting order of Leg B is not re- pr(r)gggﬁéathergthe quantity of the
other quoted order is reduced. [001231 As shown at 1206, the PR risk for Le "?hB IS ui)dated to "6"
when the 3$8P# @%’é%ﬂ%‘ﬁ@éﬁf B2 W%d%@@&ﬁdﬁﬁ%&%é@?ﬁ@ﬁdﬁ%ﬁ@ atwa? filled for the
quoted ordekdrtlegnA:l&lise a5 ﬁheweaﬁtoﬂ&aﬁa\th% PR Jiisld fpreae guantemeing thelsame, i.e., "15," as
no additional disclosed.quotin order W fedl in g)pd][ Q124].AL :h%g thefirst drsclosed
spread quaﬁﬁyarg cfet(gfctgd ?ng %“&8@ f%gw egn the 3- ot H1 gder for Leg Bﬁrrsofrllgd At 1210, a new
order for Leganas tesiiidd gistleredayaniiy oheaprofidk fivicidisgiavsd ﬁﬁ%‘o@f@%ﬁﬁid‘% is with the quantity

of "5" allocgt@dtf&raﬁyp%ea% h@d@eﬁ%ﬁgﬁa@w ia"Tabecated fokdhr ﬁemprﬂﬂm@mantlty to be quoted
in Leg A. The 3-I E\Af(}j F& Ireg gﬂqfuote or Lergi baggdlsosr&t eney dis oségg rea,(d price, and the
quoted LeQPECBP S é“%?ﬁ% JarBreuBmituny the hedge or L oulapb Understood that the
prices for thé. drders quoted for Legs A and B are determined based on a new disclosed spread price-
As mentioned earlier, the new disclosed spread prlce could be the same or different than the
previously disclosed spread price; depen : | price modifier(s) defined for the spread
strategy. [001251When the quoting order b idees |§ Fﬂlﬁdeb:ﬂsﬁﬁ\f\?ﬁtat 1212, another hedge order is
sent for Leg B, as shown at 1214. The posrtron reserve for Leg B is also updated to "3." When the
hedge order for Leg B is filled, &3¢k dwr k01216, third resul i?rd)in theifull execution of the second
disclosed spread order, a new quotin drder having a guantity of "5" is|placed for Leg A, and the
position reserve of Leg Ais u Hatey “%s sholhr §t 1218 2I'(rltg B ig quoted as well, and the
position reserve for Leg B rerpains at_"3/" It hould be understpqd that the quoting orders on Leg A and
Leg B are quoted at prices tha?ﬁ%&emr?ed_basedgoma-ds%ﬁsed—spread price of the reload spread
order, as well as the current rnélrlget cpn Zilti éms in eagb) of the Igg,s of the spread. Additionally, it should
be understood that each quoted-er der may-bere-priced-basdd-en-ehanging market conditions to
achieve the disclosed spread Rf'ﬁ?er\élc 23031/0411§%PCT/L §2(5)10/04 9627 [00126]When the last
quoting order of Leg A is filled;-as-showrat-1226,the-gtrotingorder-and the position reserve for Leg B
are deleted, and a hedge order for Leg B is ser,ip.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

S G S BRI 0L SR AR CISPLIR SOt 4276 hypositon

reserve for edge order of Leg Bis filled, thus completing the
spread procfe%@ﬁgloa%bwwg@‘tb oer éﬁ‘&ﬁgrﬂé‘l‘éﬂﬁ’éﬁfdﬂﬁ*?é‘ﬁfy [@012 @8?‘88?%%@% Figure 13
illustrates rl&ﬂﬁa@&@a@peadfgﬁ&eeﬁamﬁxm@aﬁm@mg@ﬁ@m usaeama@/mgdiﬂers described

above. [00128] A hown 02 Wth othI S. bern andE vin quot quantrtres of
"15" and "QGKP |a\121é Qbelﬁ%glg(b%ﬁ:orpéﬁo% g@ﬁcr%egﬁ of d?% ?38 a(fnd "18,"

respectivelyo Fhef@amg ‘bra@ki rUiFQg@i@qme&eseﬁmWﬁ%ﬁ Slfﬁ@z?@t&rrboﬁ&k lélr‘eegt‘eé tb%%%lﬁ leg of the
modified spgead WS40 -a0d:dlhan s e diand Leadd, sespeativdiitted at  second

disclosed spread price of “2.0.” Similarly to the embodiment illustrated in relation to Table

1, the second disclosed spread price of *2.0” is determined by applying the offset of “17 to
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

A6,

disclosed spread price in the direction away from the market, where “x” is the offset value.
When the second disclosed 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
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[00129]As shown at 1312 in Figure 13, when a partial fill of "5" is detected for the spread, the risk
allocated to s A0 and the risk allocated to Leg B is "12," as compared i0q4es7a2nd "9" shown
at510in Figb%e% éé @tgéar')?sﬁ8604-608 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 rec%wig{g a fi(gl,,in relation to
the submittee hedebrddqoerraraEsca cAndthas Barraitm 8Y BPIHREEOBEPLeb A is detected.
When the hetlgeoodediscfited iprdadgfethie 2isk allocditeth tedthel spreadtiss'@d tier Leg A and "6" for
Leg B, as shown, at 1322, When.the final pRstialfilinASIes'erar hes fxan.gup at 1324, a 3ot
hedge orde‘ir?s.%"si‘i%?ﬁfﬁ%d"fﬁ“ Seé’rB.%%%e 'Ei%"le hedge gf LeggB is filled, thensp'?ead is executed, as shown
at 1330. [0vame| @8fipahmtrriglards 22 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 partialfe@nsihitiegeahe 5% amelsPrawiddd ithelntanket Tabbmy givehilirieatas sophpelfed twthe quantities

of 15" and. 9, A5 SHRWAREIGHE 4y Adglisnalt fheianss bie ayey lkamouna jower when using
the partial discFosed spread quantities. WO 2011/041168PCTIUS2010/049627 D,Oueue Holder

Orders [00¥3F 51908 HidiHEuehrakaddnsars comestdurskrtbefea B oI HRSAES S combination
with queuechoigles @ﬁi&r&ﬁk&ﬁﬁﬁﬂﬂae&@iﬁ&mﬁqﬂiw sebtiots; fivkierdfsdisctldsbed spread orde_r is
executed. 3160 diclosesbanicad g I asnaTaladARd AdeKA/darera Ig.aline spread is

submitted to the market. In such an embodiment, when a new order for a leg of the spread is

submitted toerrOMREHINE H5epietbatead IR EituT ariBas RIS e IRTRETFE SHBPAME % price at which
the leg is qpaigsle IGI3G] According to one example embodiment, one or more additional queue
holder orders may be submitted in relation to each leg quoting order at prices either below or above

the price caffq tﬁgc@ﬁﬁg‘wtHU%%l@QmWB%&QH%@%@Qs@@%& isladbeuraRrisedmand there is a

pending queue holder order at a new quoted price, the queue holder order ma¥ ‘used as the quoted
leg order. 14&%9&956%@&&9&&5&&6&%%3&%%0%@8H%Fd&’r@‘fs?%?&f‘y?égﬁ@&a %ﬁj iRy Brder of the
spread mayhha\teliﬁddfstt&raqpenam@as_iﬁmhtiﬂfe@peaﬁméngxisﬁmgxghmsté ﬂnciktt_enrmfem is at the newly
quoted Pf'Cs%&foHAetﬂ%%&J&eJn&f siRiceschineaueyadRoldesadRt ALYNHR e fuaue holder orders

are quoted may change as the price of the guoting leg order changes, with some queue holders being

deleted andnswé aranitrethedisdoauierstderisrasry BEin g RHTEF0 PHAMEST 4484 éd number of queue

holders in themiadptdar eachiggofthaspsead. More information related to submitting and processing
gueue holder orders can be found in the U.S. Patent Application Serial No. 11/241,168, entitled

"System angdyigihod-forQréele Rlacementivmnigsiionic tradingFrvikenmentr the contents of
which are fully incorporated herein by reference. [00134] T ical?lj‘){%(év 1en a géuotin Ileg of the spread is

. yp
filled, the cOIPELISHBIFY GEstRAOMEH 9F s 2P HBRE o REEY SRS & PR embodiment,
when queuenttokieeordeissirdasaddn rdlation de dinodifibtadpremtdhategy, bafthedtitan deleting the

quee holdgr grders,eyety me A gissloseihshrsRdAURRY, s SiERls e gusye holder orders are

maintained in the market and remain attached to the modified spread strategy until the final disclosed
quantity for'ffi@fead is executed. [00135] According to one example embodiment, N orders may be

submitted for each leg being quoted for a spread, with N-1 being the queue holder orders. If the
quoted ordé#ds0d]  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
ittustrates 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”) button 508 that can be selected to configure a modified spread order. Once
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buy order, N-I queue holder orders may be submitted below the price of the quoted buy order. If the

quoted order {ga.sell,order, N-I queue holder orders may be placed abqye {8 Riigs &k 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 m e consecutjve, prices. Alternatively, the prices may not be
consecutiveSHltPBHRR gt égﬁgese?ﬁég ﬂg%rﬁﬁ%/eeélﬁl}%%%ﬁ%é@ﬁ?ﬁgy%)éegﬁse?ﬁ\gﬁéi orders, or
between thelguetirly Gy eydésatidi thedirstqueue hoité srordé qUf@0i138] dradike!Gsillustrates one
example embadiment ofusing aueue NIJRRAIdendelrtipglaanenlithe IRasefia spread strategy

using a spread quantity modifier, such as a disclosed spread quantity described above. Additionally,

the queue FRTHER @A bITAIdEs dhneudinatassricAhAbarePiEAdtadeel, BPRT other words, that
no offset ischeirgapplindato the:next tisdlnsadopricelof tiehsppemd, asdbow\ADE12. Tt

2011/0411680GTIU2208 004003 L QHAD AL rde R Resio Quelina.QrdetioFl Rogk kledge Order” Fill
Submit a Disclosed 5 Order

define spread modifiers and/or queue holder orders. The use of queue holders will be

described in greater detail below, and the example embodiments provided in relation to

Figures 5-11 will assume that queue holders are not used.

{00162] Figure 6 illustrates a set of trading screens 600-606 that show first disclosed

quantities working in the legs of the spread. According to the example illustrated in relation
to the trading screen 600, a buy 5:3 spread order having a desired spread quantity of “2” and
a disclosed spread quantity of “1,” as shown at 606, and an offset of “1,” as shown at 608, is

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 “1” 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 disclosed spread quantity of “1” 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 “0” and the lean prices of cach market.

[00104]  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-iot position reserve order are added for FESX Jun09. The 10-lot position
reserve order, as will be explained in greater detai below, covers the risk for a possible hedge
order and a remaining undisclosed quantity. Thus, the 10-lot position reserve order, in this
example, includes a 5-lot hedge order and a 3-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 Sep09 includes a 3-lot

hedge order and a 3-lot remaining undisclosed quantity.
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[66105] Figure 8 iilustrates a set of trading screens 800-8G4 upon placing a second
disclosed spread order having a disclosed spread quantity of “1” and a disclosed spread price
of “-1.” The new disclosed spread quantity is determined based on the disclosed quantity of
“1,” and the disclosed spread price is determined by applying the preset offset of 17 to the
previously disclosed spread price of “0.” More speciﬁcaﬁy, it is assumed that the 5-lot order
for FESX Jun09 was. filled and that a 3-lot hedge order was sent at the price of “12” for
FESX Sep09, as shown at 808, prior to submitting the new disclosed spread order. As shown
in the trading screen 800, a graphical indicator 806 illustrates a new disclosed spread order

(“W1”) at the new disclosed spread price of *-1.7

[00106] As mentioned earlicr, according to an example embodiment, when more than one
leg is quoted for a spread, and one of the quoting legs is filled, a hedge order is sent, and the
unfilléd quoting orders may be re-priced based on the new disclosed spread price. Then, a
new quoting order for the filled leg may be submitted when the corresponding hedge order is
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 Jun09. 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 18
filled.

[00107] Figure 9 illustrates a set of trading screens 900-904 upon receiving a fil of the
hedge order in FESX Sep09. More specifically, as shown in the screen 902, a new quoting
order 906 is sent in FESX Jun09 at the price of “11,0” leaning on “12.0” of FESX Sep09. As

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

[00108] Figure 10 illustrates an updated order book 1000. More specifically, upon
submitting a new quoting order for FESX Jun(9, 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.
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QH3 QH3 QH3 QH3 QH4 QH4 QH4 QH4 Table 3. [00137] According to the example illustrated in
Table 3, the fi ed grder "Quoted Ord 1" may be a buy quoting or Delingkdp,pne of the legs
of the spread%gdér?}%%%:st guoted order is submitted, four queue holggrcﬁi%erg("QHl-QH4“) may be
submitted at four consecutive prices below the quoted buy price. Then, the first quoted order is filled,
as shown iPHE%¥ecEirediLifibBresbiE f Bt gERtd NOder bragrd &gt E‘%g’in pending in
the marketiasnthere dsnainaxtitieel dgedl spreadaduadtityspochiic sish msitiecvnAs txeptadimed above, when

the quoting orrder' illed, a e rder. | eor | itted. When
the hedge order éhg%é’ [ Ieei()jf,)sgﬁge% g{éga%gﬁ%%%dq%e%édﬁgftigﬁgﬁ%éggﬁﬁ%%@%;ﬂéﬁ?e t?ﬁ‘?ing in the

market in tHetsRg ke shanesshrdad opdtieH Bivei LR sedustrariaty! ofiersshy L¥for the spread,
a new quotedarderc NewsQuatetbQrsisy. isnsithmitiodin thadataAnsuniogithak thefqrice modifier is

set to "0," and there are no.changes in the market of, the second leg of the spread, the new disclosed
Spread ordg?%agé%’eog%ﬁ%ﬁg%sgﬁﬁéﬁs%%n% ﬁi Y 8%‘/8 as the Bef \1/%:1%5 3(/) 1&22 (%}a et%gfo’ead order
quantity. Aswanmithg lstditeliémedote@rd?2 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. 1_001381 As rredtiedeliganliaraminent a price level of a quoting leg order changes based on
the changes in the leaned on price(s), the quoting leg order as well as the corresponding

[60118]  As mentioned earlier, the existing pre-trade risk management systems that are

used in relation to spread trading strategies allocate enough risk balance to cover all possibie
hedges. For example, in relation to a 10-lot 5:3 spread trading strategy, with both legs being
quoted, the pre-trade risk management system would allocate the position of “50” for the
quoting order of leg A, and “50” for a position reserve order of teg A (a possible hedge
order), thus allocating the risk position of “100” for leg A alone. Similarly, the pre-trade risk
management system would aliocate the position of “30” for the quoting order of leg B, and

“30” for a position reserve order of leg B, thus allocating the risk position of “60 for leg B.

[06111] In the example embodiments that disclose a partial spread quantity until a desired
spread quantity is filled, the pre-trade 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 quantity 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
quantity,” would be reserved for leg A. According to an example embodiment, & position
reserve for a leg includes a hedge quantity that is required to hedge an order quantity being
quoted in another leg, and a remaiﬁing order quantity to be quantity in the leg. Thus, the
position reserve for leg A is set to “50,” with “5” of “50” being reserved fo hedge the order
quantity of “3” 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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WO 2011/041168PCTLUS2010/049627 queue holder orders may be re-priced. For example,

re-pricing of %g&q%%%lder orders may involve canceling one the pepgdingapaldahelder 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 pendiré%queuedho.l er. ftl'he me]t qgsg%rarteo- f%ﬂ%&%%ueo older orders are
described &9 SAKPREINEH: S& A N I 1BITTBS R ahdve and incorporated herein by

reference. Additionally, whitenfzatiiec3 NS tittesiubingrgjacol Fdldeas ardtadfin ledatistdtd only one leg of
the spreadﬂ%i]g %,h?g&qn%g?%ﬁ%@%&&@h%ﬁ%é}older orc_iers could be used i_n 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 usgd in relation to a.leg of a spread, the oldar q{gg s are not cancelled until
a final d isc?giﬁdiprggﬁl%ﬂ%nati V'id ?ﬁié%’%r@?ﬁ%’ieg %?g?eg%gyﬁzi%%éganﬁage ﬁ‘énfa more favorable
queue positlrardintkinBdsty e Gaeiss tslter of dats inthedree dshradirosdd Sptdettetiantity is
submitted farexegution,. 0014G] taleddlysiiaiasone example embogdimemisarasing queue holder

orders in relation to a leg of a spread strategy that uses price madifiers.and guantity modifiers
described aBBvE’.C}HdB?ﬁé’P\?W)%Q,ftﬁebé‘%ﬁﬁaé%fﬁ%%ﬁe %Oéggrug:?ne% tllgzé?tltsh%u%%l?elggc ét%tegy uses a
disclosed quantiy’ asiderpricedifsetdodetefitine-agrios andiiyquiey dheadhedidiosked spread

order. Onc ‘0%91%&?b%h%%@mmgtéﬁ%;n%ggﬁ.tlaﬁeés&egﬁ,qute%méq@rsg@@miﬁq@mmne of the legs
of the spread. However, as explained above, gueue holder ordersgould%g%%%%%m relation to all legs

being quotEWMEHIREETE A SILEgY e Wes S 1iRs PR EF bren bis A iJifal Orders Post
"Quoting Ogdevk &ithiprstiHedgeOradeatdk Gubniy af “30” in leg B.

[60113] 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.

[06114] The risk position being held for a leg of a spread may be determined using a

definition, such as illustrated in Equation 2:

Lag. PosResq
= Lag,Ratio X (Spread(ty — SpreadDiscassd(iy)
+ PorBachOthsrGuotingLegl(Lag, Ratio X Spreadbisclossd@ty) 3 (1
+ OtherLegQHGLY)) Hq.2
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[60115] “LegcRatio” is the leg ratio, or a number of orders that will be placed on that feg
for one spread unit, “SpreadQty” is a desired spread quantity, “Spread DisclosedQty” is 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, “ForEachOtherQuotingl.eg,” determines the total hedge
order quantity that may be needed for the spread order. More specifically,
“ForEachOtherQuotingLeg” 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 (Legy) is not being quoted, if all three quoted legs are filled, 3

hedges would be sent on the current leg (Legy).

[060116]  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.

Leg PosRes =S {(10— 1} + (S X 1) X1 =45 +5 =50
Eq.3
[80117] Similarly, the position reserve quantity for Leg B may be calculated as shown in

Equation 4:

LaggPashas =3 X {10 —1) + (3% 1) X1 =27 +3 =30
Eq.4

[60118] Now, assuming that both orders have two queue 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:

Eag Poshes =53 {10~ 1)+ (B 1)x {1 +2) =45 + 16 = &0

Eq.5
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Logploshes =3 X {10~ 1)+ @EX KN +2)=27+9~38

Eq.6

[00119] Figures 12 and 13 illustrate processing flows 1200 and 1300 for order placement
and risk allocation for a modified spread' and a standard spreéd, respectiveiy’. 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 quoted.
Then, Figure 13 iltustrates risk allocation for a standard 3-lot, 5:3 spread, with both legs
being quoted to achieve the full 3-lot spread.

[00120] Referring to Figure 12, as shown at 1202, a 5-lot quantity (5-lot Q) and a 3-lot
quantity (3-lot Q) are quoted in Leg A and Leg B, respectively, with “5” being the risk
associated with the quoted order of Leg A, and “3” being the risk associated with the quoted
order of Leg B. The disclosed quantitics of “5” and ““3” for each leg are determined based on

the spread ratio and a quantity modifier, i.e., the disclosed spread quantity of “1.”

[00121]  As shown at 1202, the position reserve {“PR”) risk for Leg A is set to “15” (with
“5” being the risk allocated to cover a hedge order for Leg B, and “10” being the risk
allocated to cover the remaining quantity to be filled for Leg A). Similarly, as shown in
relation to Leg B, the PR risk is set to 9 (with “3” being the risk allocated to 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, 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 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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New QH5 Table 4. [00141] Referring to the first column of Table 4, the first quoted order "Quoted Ord
I" may be a bw{)q”ﬁl}m%%rder pending in a leg of a spread. When the figgt;guateglhsiy-prder is
submitted, four queue holder orders ("QT11-QH2") may be submitted at four consecutive prices below
the quoted buy price. When the first quoted qrder is filled, as shown in the second column of Table 4,
the queue FStEBISTARE MERIahF &ﬁtﬁ?ﬁﬁﬁ‘#’ﬁﬁ(g H&E&Wﬁﬁ%‘f@ﬁg‘?c@ﬂ’g%%jﬁ&ﬁéﬁg&lésd spread
quantity to Retswbiittee dothearerkes: Assexpamse fboveshwiddhdhedguotinghetddeisdfilled, a hedge
order may b SUAMINGAID NG ALmArEdeasiel te.spiea Maesrs hedgg aders are filed, the

queue holder orders remain pending in the market. Subsequently, when a new disclosed spread
quantity is Getethietrroithe dsreder aoreheEiibidaorert ("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. Assurfititp3hat Assborguoiddco taeP forak the Imidd isprdettitse qbictbendigdrlorbigs fe@H1"), the
queue holdgg prdey. ﬁ@é‘!ﬂa@a@ﬂ)ﬁﬂ?ﬁ;ﬂ%@e@%&ﬂ@?&%%&’tﬁmgfﬁr&?f@zaﬁeschﬁw&l drithenfourth column of

Table 4. Then, to maintain four queue holder.orders in the market, a new queus holder order ("New
QH5") is plated-afBprasehavR tbEbh fir R dle gﬁb’l'&@?l&}?é%?.s?ﬁl the“exarnpté flustrated Wo
2011/0411 68R@RAUSR0ECA0M0 62y driTableedlthel melhegueue holder order is placed one tick below the
fourth queue holder order ("QI-14"). [00142] It should be understood that with a different offset being

applied to thnaxt disclosedispread Quariityrdhesnexdleg arderamaypbadpittet ahthatarice of the

second queu Ider qrder ("QHZ2"), for, ple. In such.an embodiment, 'QKE1" Id be re-priced

below the ér_ilg’éqgf’ fﬁ%r(ﬁ?ftﬁeé}%ﬁe% }?%qdé*r? eréa'&ﬂﬂ)&zﬁ%%%@?ﬁ%@gssejgtf\grofhe new quoted

order, AdditishéhyF Rariseferjuesié holeitstedrget (voutdhbec agariéteimaintiivpsiogtaeréisider orders

pending in fhgJlegrottheshreadiidBAdslr ablehdliusirgiesions sxamepieemhodinestini using queue

holder orders_ In relation to one leg of a sp%gnad ?gtgrate g,taat Vt%ses tléeé[:’)rice %difiersgnd the quantity
Bilistor

modifiers eMBBdHEREY JuelhiRd g5 SHRETE S L T A RS M Spread strategy
uses a discleggtindmntityrandadnice offsetof 'R tedge @applicd doelddis didetosed thprthad quantity.
Once again, {fig %%B!Q&L%@@Mﬁ@?dmﬁyﬁ holderaricsindelation jopreleg of the spread.

However, as explained above, queue holder orders could be used in relation to all legs being quoted
for the spreJEF&rBEsy WO DL /e A6 B et 44 ARSI FOTHUBEF BRgiRGINS same of

different than the previously disclosed spread price, depending on the spread price

modifier(s) defined for the spread strategy.

[001253] 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.”
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 ©*5”
is placed for Leg A, and the position reserve of Leg A is updated to “3,” 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. Additionally, 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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[60126]  When the last quoting order of Leg A is filled, as shown at 1220, the quoting
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 posiﬂon reserve for Leg A 1s
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 “15” and “9,” respectively, the risk position allocated to each leg of the spread is “30” and
“18,” respectively. Referring back to Figure 12, as shown at 1202, the risk allocated to each
leg of the modified spread was <207 and “12” for Leg A and Leg B, respectively.

[00129]  As shown at 1312 in Pigure 13, when & partial fill of “5” is detected for the
spread, the risk allocated to Leg A is “20,” and the risk allocated to Leg B 18 “12,” 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 is

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 “15” 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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D. Oueue Holder Orders

[00132] The modified spread order concepts described above could be used in
combination with queue 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 submitied to the market, it is placed at the end of the order

queue corresponding to a price at which the leg is quoted.

[00133]  According to one cxample embodiment, one or more additional queue holder
orders may be submitted in relation to each leg quoting order at prices either below or above
the price calculated for each quoting leg. When a quoted leg order is to be re-priced, and
there is a pending queue holder order at a new quoted price, the queue holder order may be
used as the quoted leg order. Thus, one advantage of using queue holder orders is that a re-
priced quoting order of the spread may have a better gueue position if one of the existing
queue holder orders is at the newly quoted price of the leg order. The prices of the queue
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 cach leg of the spread. More information related to submitting and processing quene
holder orders can be found in the U.S. Patent Application Serial 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 queue 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.

[60135] According fo one cxample embodiment, N orders may be submitted for each leg

being quoted for a spread, with N-1 being the queue holder orders. If the quoted order is a
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buy order, N-1 queue holder orders may be submitted below the price of the quoted buy
order. 1fthe quoted order is a sell order, N-1 queug 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 queue holder orders, or between the quoting leg order and the first

queue holder order.

[60136] Table 3 illustrates one cxample embodiment of using queue holder orders in
relation to one of the legs of a spread strategy using a spread quantity modifier, such asa
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.
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WO 2611/041168 PCT/US2016/049627

Original | Post “Quoting | Post “Hedge Submit a
Orders Order1” Fill | Order” Fill | Disclosed Q
Order
Quoted Ord 1 | Filled | New Quoted
Ord2
QHI QHI QH1 QHI
QH2 QH2 QH2 QH2
QH3 QH3 QH3 QH3
QH4 QH4 QH4 QH4

Tabie 3.

[00137]  According to the example iflustrated in Table 3, the first quoted order “Quoted
Ord 1” may be a buy quoting order pending in one of the legs of the spread. When the first
quoted order is submitied, 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 queue holder orders QHI-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 quantity order is generated for the spread, a new quoted order (“New Quoted
Ord2”) is submiited in the leg. Assuming that the .p‘rice modifier is set to “0,” and there are
no changes in the market of the sccond 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 Ord?2 is submitted at the same price level as the filled order,
the queuc 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 quoting 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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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 ificorporated herein by reference.
Additionaily, 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] Asmentioned 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 quantity is
filled. Thus, a trader may take advantage of a more favorable quene position maintained by

the queuc holder orders when a new disclosed spread quantity is submitted for execution.

[06140] Table 4 illustrates one example embodiment for using queue holder orders in
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 cach
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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QH6 QH6 QH6  QH7 QH7 QH7
WO 2011/041168 PCT/US2010/048627

Original Post “Quoting | Post “Hedge Submit a
Orders Order1” Fill Order” Fill Disclosed Q
‘at Offset=1

Quoted Ord 1 Filted

QH1 QHI QH1 Quoted Order
=QH1
QH2 QH2 QH2 QH2
QH3 QH3 QH3 QH3
QH4 QH4 QH4 QH4
New QHS5
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 isa
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 (“QH1”), 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

QHS57) is placed at a price level below the N-th queuc holder order. In the example illustrated
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QH8 Table 5. [00144] In the example provided in relation to Table 5, it is assumed that the two

leading ordergvgrﬁi;w& li& the leg that is quoted, with the system being gopfigiired to.process one
order at a time. According to one example embodiment, when a fill message is received for the first

guoted order ("Quoted Ord I"), as shown in the second column cgéT ble 5, a hedge order is sent. It
should be (hddSSoHLHEY NS BelFdechisals S ows Euta v 8§%P 3“§B?§3@?Fé’ g strategy that
includes morgHkhaN 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 gyedep ordaloanchthe disstRuene belder geder vake filled agdnea whendhe system attempts
to re-quote the first queye holder order "OH1," the re-quote of %e order.is rejected, as shown in the
1ird colom iV BITAbE SEOHS 0 SOLIT0A P B BC I LG G Pk e

holder order (“QH2™), for example. In such an embodiment, “QHI1” would be re-priced

below the price of the N-th queue holder (here “QH4"), and “QH2” could be used for the new

quoted order. Additionally, a new queue holder order would be added to maintain four queue

holder orders pending in the leg of the spread.

[00143] Table 5 illustrates one example embodiment for using queue holder orders in
relation fo 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 cach 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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[00145] When the system receives a fill message for the first queue holder order "QH1," the system
may send a s&i%oiaglﬁ ge order for "QH1." When the first hedge is fiII%ﬁ@@@g\/g@@tﬁhe fourth
column of Table 5, the system adds a new queue holder order "QHS5." According to the example
illustrated in Table 5, it is assumed that based on the new disclosed spread price that was determined
with the offset of "2," the pending orders "QH2" and "QH3" are re-quoted below the current "N-th" price
of the N-the queue holder order. As shown in the sixth column of Table.5,."QH2" and "QH3" are
re-quoted, suc@{@g&l QHA- "REAApBIe w@{ma@ahe leg of| thepppreadsdbéheni the second hedge order
is filled, as sh ﬁ/{ in the sixth ¢column, & n ‘ﬁgﬂg s placed "QHS8," sgh{pwn in the eighth column of
Table 5. E.Ex %Tés Quoting RilD4iet+3ddge Fill Prdcessing[00Ba6EAs me ftioned earlier, when a
qguoting order fill is received, ope or mote hedge ordlers may be sentiAEéB’Fng to one pxample
embodiment], t@r% %A/; nay process quoting orders and Hedge orders differently. Thus, processing
of the quoting drders gnd 'hedqe orders|will be illustrated injtwo different flow diagrams.;[00147]Figure
14 is a flowchaf#r#400 lillustrating a method for prodessing 4 fill of a quoting orfler acconding to an
example embodiment.i[Q9448]At step 1402, a fill is|reggiyed from an|electroni¢ exchange for an order
that was quated in reldtion to a tradeable object associated|with a trading strategy, such as a spread
strategy. Upon receiving the fill, at step 1404, a hedge ordef is sent. According to one @xample
embodiment;a single 160% order may be sent If aitr (ﬂgg Strategy involves ttading two tradeable
objects. How i undlfstood tHEmork-tHaA-ope hedge-erdercottd-be-sent in relation to
a trading strategythat jncltides mOHs than tditradgalileidbjects. [00149] At siep 1406, it is
determined if th Eil! of trlﬁlgl&lote ge rland hedgéﬁﬁder a@gssaciéﬂggg withgﬁgfinal disclosed
guantity being-precessedin-refationto-the-tracing strategy—tfso;-atstep 1408 various-prder quantities
may be updated. For example| il drder filRid% partigl, heQitfantitieQHt any &Hér quoting orders
may be redubEeed in accordance with any hedge quahtity that wagsgent. Astgitionaltygther quoting
orders may bedetetedif-a fultfittis dethosition reserve
quantity may be updated for each hedged leg W0[2011/041188PCT/ @%wmﬁlﬁ:w
[00150]Refetring back ito step {L406, if itlis determingd that the final disclosed quagitity ig not being
processed inTelation to the trading strategy, at step 1410, it is determined if the received fill is a fill] fill.
If not, at step 1412, the quantity of other quoteddelgs, as well as queue holder order, if used, may be
reduced accordingly. Additionally, the position reserve quantities are not modified. As mentioned
earlier, acceggling to m@@m@%@%bﬂéﬂrﬁﬁmaﬂiﬁ@ pOskien rescivengedntitios maydbéimpodified upon
placing additi naI di oting,orders rather than na filled. Then, if the full
fill is receiv8ti, drf’e%ﬁ (;AST%%#eegq{L% qﬁofdéér o&ldters .%“éz:’ %g%gr?f%?ﬁ Il%geégsf%u}gany future quoted
orders in therﬁegafandmthéﬂqubmd@%%aanéﬁaﬁwqﬁ@m%&lﬁ@ﬁnlﬂ fﬂ@?ﬁ%ﬁ?ﬁ@ﬁ 190154 frigure 15 is a

flow diagramdIistialing sRexemplesnsines 1580.anPmeeassit:alumn 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 “QH5
R
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fill of a hedge order. [00152] At step 1502, a fill is received for a hedge order. At step 1504, a new

guoting ordera%szﬂplr)gftltie& at an appropriate price. The price of the new,guating, prder is based on a

new disclosed spread price and the lean on prices. [00153] As mentioned earlier, queue holder orders
may be used in relation to quoting orders. In_such an embod}ment, at step 1506, it js determined if a
queue hold8P tdler WASH LS SRIFIHEHBR 4dDtawsraR It sy 188" A ¥&wjlieue holder order
is submittechéayrtaintain erdiesieednd isttze bafeq fe (@ DIU &Vienddes peridilyg infthelmarket. It should be
understood {34 LS RS WRINPLP RIS SHEWUGS abasiae abibgarsand:AugHs older order,

more than one queue holder order could b ed to maintain the desired number of queue holder
orders. At degpriEnoitnegnalsiliedraicdiadrd§ioted wwromdtheybasrdne prsaaivelrsfeduced prior to
receiving the-fllgkihahedgederdainstchiambaged onthampastialifidlsraie. dryuantities of other

uoted orde ay be adj based on th w disclosed.spread quantity and. the spread
gonfiguratio%c Carg“%l{é#éﬁ;ggg&] ré%ig?%élaﬁ%n%alR/?Cgsoqj%vﬁﬂé? %I%g%c iéélgg ct’ﬁﬂegrqggsteg orders in the
other legs ohaha Bpfsatkihegibenrel paled.addidinng t&HHE Asvicdiselohsacspreadiprice and current
market condifipns,Qf fhedeanadiondeds 4004 Swhat slerdni2.the pasitionrasesesuantities are

reduced according to the example methods described apove. WO 2011/04116 ITWUS2010/049627
1001551 OR6PHBR St Efgb%r%rﬂ‘?é’%‘@%h@%i%%ﬁs%%lg\t{)}éev% g%;? e o gf%éen ed alone or in

combination in various forms in hardware, firmware, and/or as a set of instructions in software, for
example. CertainfemboBiHBHEGHRNPEE AR AL EEResEsiNGructions residing on a
computer-readable medium, such as a memory, hard disk, CD-ROM, DVD, and/or EPROM for
execution dftd4sbneralperiosd cotitputbeor athBrprotse Sdinyreisiied o1001 881 telgain embodiments
of the presgpiiRveRtiQnmayseRianaRseteRiRase &iehs, and/arpereyprdae siapsqHs a different

order than the order listed. For example, sgme steps may.not be Performed in certain embodiments of
the presenCHGERIBACHRS QAR BRAM pIE BePfR Sk fﬂ?ﬁﬁ‘f% ‘&?f%??ﬁ%%‘ﬂ%eggaﬂé%%t temporal
order, includifigpsiiusttané oushy, differetisfed dbgurend001571While the invention has been described
with reference to certain embodiments, it will be understood by those skilled in the art that various
changes may hgymagg.andequinalenisrnas be.subsiituiacwitioui-deparingdietuthe scope of the
invention. In agditio , many,mo ifA%atiogks]Ene}nggln%%ge to adapt a particular situation or material to
the teachinaléoo{‘1 e AvVention i houef%eBar Ing from its scope. Therefore, it is intended that the
invention not be limited to the%g‘Jarticular embodiment disclosed, but that the inveg}ion will include all

embodimertf Hfling Witk 18 st SNSRI A oo EiEamis 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 50, at step 1408, various order quantitics may be updated. For example, if an order fill is a
partial fill, the quantities of any other quoting 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 posttion reserve quantity may be updated

for cach hedged leg.
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Claims: 1.A method for spread trading in an electronic trading environment, the method comprising:

receiving by oM %gﬂquevice a definition for a spread order associatgd with, A sRead trading
strategy, wherein the spread trading strategy is between at least a first tradeable object and a second

tradeable object, and wherein the definition for the spread order c%m gses a desired Sgread price and
a desired sﬂ#@éé]qugﬁf‘?@‘,ﬂg baglsitg BYPthe Udnilstrmg e R S PSP EHEFIE & plurality of
disclosed spreathpfdersddsecarioa pribe trdiddieraappliect thd Uesisédispread iptice and a quantity

modifier appled.pefi dRRHRA SRIRRALUANI: WRsBIR DS Ala AL HisglarstaRcead orders

comprises a first disclose spread order and a second disclosed spread order, the first disclosed
spread ordévayeirjdssenisraiewsdithay fstediserbasaraivsive o Spidl Bride AAYHHFSEtiEclosed spread
quantity, ang4he;sesene: diseinsedspirathasdentieing assogiatad svithidesesanihdisclbsed desired

spread price ane.a.secend. dslosed shsasananit e elR GG it fieelosgt desyad spread price
is different BRaH The Second disclosed desire spread price, computing §5t e computing device a

first price arther firan whemitpdongisadirsetpddiedblEhenjd dhbBEdIon asel idt dideroed: disread, wherein
the first pricgds.gRmRWREDased Omiha firstidiselosed Aesires stearbriiseiangd matst conditions in
the second tradeable object, wherein. the first %llJanti ls computed based on the first disclosed spread
quantity anQ e eRAA R Y6 RS IPrELYTSHBSBIETSY a first order to buy or sell the first tradeable
object of the spread trading strategy, wherein the first quantity of the first order is submitted at the first
price; and é%@‘é«hueﬁ@yﬁd Ectifgradirerimd et el e S (RO e shiEa®® and
subsequenfiy, camgistingby the computing device a second price and a second quantity for the first
tradeable object based on the second disclosed spread, wherein the second price is computed based

on the secqpgh giscloged fdasiied sipraad-price pngimnakaliconsitiens kndhesecqpaiizadeable object,
wherein the second_quantity is computed based on the second disclosed S('agaoée%uantity and the

- [
defnition OSBRI ShHR SRPETdRiantls Prics o e e auoting orde s based o

new disclosed spread price and the lean on prices.

[00153]  As mentioned earlier, queue holder orders may be used in relation to quoting
orders. In such an embodiment, at step 1506, it is determined if a queue holder order was
used for the new quoted order. If so, at step 1508, a new queue holder order is submitted to
maintain a desired number of queuc holder orders pending in the market. It should be
understood that if the new quoting order is submifted 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, ctc., the quantities of other quoted orders may be adjusted bascd 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 quantitics are reduced according to the example

methods described above,
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sending a second order to buy or sell the first tradeable object of the spread trading strategy, wherein
the second g ity of the second order is submitted at the second pric ethod of claim
1, wherein deﬁ@gr%%ﬁ}eﬂﬁsrst trigger comprises detecting that the first digglgggﬂgsﬂpj}}%g%forder was
executed. 3. The method of claim 1, wherein the price modifier comprises an offset value. 4.
The methot8t ¥himCsenhnss Pl strespidIE T A divieted abose 1% brambTsT Ethim 1, wherein
the price mg@ifier complisasia farvattadiatds iy sediendetermine, the/first diseloSed desired spread
price and the second .disclosed desired spread price,. .- T f.claim. herein the
guantity moitaslﬁg(f%cogfn%r%g%‘gaare\’/afgiaee}?dmp%). %1%&%121&% i Iéﬁsa?rﬁylr‘% %g%%%é{% I’(]i %%%%ggr%ty modifier
comprises HfarigRs theidieesarenpersrifed ihasandisb st BpRead iasily S&Rd the second
disclosed sprsadmaniiyor EPROThRBetbad obelainhdalyihHesCQmphising other cOmputing by the
computing device a third é)rice and a third quantity for the second tradeable object based on the first
disclosed sPresd Gfdér’ Wherein the third price is computed based on the first disclosed desired
spread price and market conditions in the first tradeable object, and wherein the third quantity is
computed BEEESIon HiraHiPehediBeat QpRsaRICS AT AN THE HBHARRN IBPhY d5r& 4 Brder: and
sending a thidbopdebio bityopsalk tiefseaand: trade dblerdbjBatdf Hoe spnadd tradingstrategy, wherein
the third quaniteof the fhird prder s, sumlied at B L RrisR Aadwagtef g third order is sent

. [~ .
when the first'order is sent. 7§ he method of claim , further comprising: upon detecting a

second trigEENnPERTERE Yies ik bsrersfopmsd i grilife wt omrdlurssdaciktied spread price.

simultaneousty, than listed above. .

[00157] 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 scope. Therefore, it is intended that the
invention not be limited to the particular embodiment disclosed, but that the invention will

include all embodiments falling within the scope of the appended claims.
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10. The method of claim 9, wherein the second trigger is detected upon detecting a fill of the first order
and before sending a hedge order for the second tradeable object. 1l.The method of claim 9, wherein
the second trigger is detected upon detecting a fill of the first order and after sending a hedge order for
the second tradeable object. 12. The method of claim 9, wherein the second trigger is detected
upon detecting a fill of the first order and after detecting a fill of a hedge order that is sent for the
second tradeable object. 13. The method of claim 1, wherein the first price and the second price
are diffe?é?ff’f)grices. 14. The method of claim 1, wherein the first quantity and the second quantity
are different quaniiti@sd for shbealinexdietlindroflelaiomit, atiereim thefirsngubatitythed the second
quantity are equal. 16. A computer readable storage medium having stored instructions therein to
execute d MEtROE for spread trading in an electronic trading environment, the method comprising:
receiving by a caripitinigydeviceaide finition fdefrstireddrordercad sodsarssoninted spkengteading _
strateqy, whstein e, saiead{rading stialean o RERIRA0 ALieas! & [l Uadeableapieehard a second
tradeable 0 jé’cst, ARE wherein the definition fof the >é\%read trading strategy comprises a desired spread
price andra desiedl sprkablieobinttyand wheretividingibyitipe o uirgderdse RS order into a

plurality of disclosedspread orders bassd on.a prige. modifier applied to the desired spread price and a
quantity mod%ufep ecj? g - ;.

applied to the desired spread quantity, wherein the plurali?ty of disclosed spread
orders compriséiisisbyiibelerstusiedey e antradsadeniaigiaabeaits pfater brgd smsadirst

disclosed, sprepel Q1dgrN%iBg ﬁé&?@?&ﬁﬂlﬂ&@&ﬂg%@ﬂ%ﬁ'Qﬁﬁe%?%@ﬂlémqaﬁlﬁﬂﬁﬁlﬁﬂﬂ@ first
raer

disclosed spread quantity, and the second disclosed spread o being associated with a second

disclosedniisian s mEan 4 NEo M TR BRI EaHER ATqlisHtrsS FHErEiIATHTE FEPETSEosed

- desired gpreadiReiesds gifssentthanithessesanmdisclosse drsited swaad pidcksed speadputing by the
- computing device a first price and a first quantity for the first tra@e le ﬂob(ﬁect ase(ijiépn th(ta. tfirst
discloseé%%%@%@‘?,%ﬂ‘e?&ﬁ&ﬂ@‘ﬂ%F%ﬂﬁ@ﬁ%dc%’ﬁ%ﬁwﬁﬁg 8 BR RS AR A R FE Y ed spread

price angd{narkatcontitionssia theseocand tadgakiecohidckilheaseiond disclosed desired spread

price and a second disclosed spread quantity, wherein the first disclosed desired spread price is
different than the second disclosed desired spread price;

computing by the computing device a first price aﬁd a first quantity for the first tradeable
object based on the first disclosed spread, wherein the first price is computed based on the first
disclosed desired spread price and market conditions in the second tradeable object, wherein the
first quantity is computed based on the first disclosed spread quantity and the definition for the
spread order;
‘ sending a first order to buy or sell the first tradeable object of the spread trading strategy,
wherein the first quantity of the first order is submitted at the first price; and subsequently,

detecting a first trigger to initiate the second disclosed spread; and subsequently,

computing by the computing device a second price and a second quantity for the first
tradeable object based on the second disclosed spread, wherein the second price is computed
based on the second disciosed desired spread price and market conditions in the second tradeable
object, wherein the second quantity is computed based on the second disclosed spread quaﬁtity
and the definition for the spread order; and subsequently,

sending a second order to buy or sell the first tradeable object of the spread trading

strategy, wherein the second quantity of the second order is submitted at the second price.
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the first quantity is computed based on the first disclosed spread quantity and the definition for the
spread order; sending a first order to buy or sell the first tradeable object of the spread trading
strategy, wherein the first quantity of the first order is submitted at the first price; and subsequently,
detecting a first trigger to initiate the second disclosed spread order; and subsequently, computing
by the computing device a second price and a second quantity for the first tradeable object based on
the second disclosed spread order, wherein the second . price is computed based on the second
disclosed desiréd sprggﬂ ﬁﬁ@%ﬂﬁc}ﬁﬁ?k]et%ﬁamé%ﬁeﬁ??ﬁé}? e BB SRE SR R the
second guiaftiydsempuiesdaskd wrsthesaeand disclosed spread quantity and the definition for the
spread order; and subsequently, sending a second order to buy or sell the first tradeable object of
the spread trading strategy, wherein the second quantity of the second order is submitted at the
second price. 3. 17THhachodmftelzieadatiierstorthgernnediodifet clawmries wiheffin ddtecting the first
trigger comprises detecting that the first disclosed spread order was executed. 18. The computer
readable storage medium of claim 6, wherein the price modifier is one of an offset value and a formula.
19. The computer reatbblestoragt:niedi wisfchaitine Déisethedemitheigudntity modifier is one of a
value and a formula. 20. The computer readable storage medium of claim 16, wherein the method
further comprises: computing by the computing device a third price and a third quantity for the
second tradealfle objedtarastabaittieifirdt visetosdtapreadhodies opmendhsshdanivdpieé s computed
based o e firgt disglosed desiing spiead pues,and markeh eandiionsini e {Ushiadaable,abject,
and wherein the third quantity is computed based on the first disclosed spread quantity and the
definitiorfisethe spread order; and sending a third order to buy or sell the second tradeable object

~of the spread trading siategiWheteinine Shiedaraptiiafiih e-ird Lrdenisisubmifigd at the third

price, and wherein the third order is sent when the first order is sent. 21. The computer readable
storage medium of claim 20, wherein the method further comprises:
7. The method of claim 1, wherein the quantity modifier comprises a formula that 1s

used to determine the first disclosed spread quantity and the second disclosed spread quantity.

8. The method of claim 1, further comprising:

computing by the computing device a third price and a third quantity for the second
tradeable object based on the first disclosed spread order, wherein the third price is computed
based on the first disclosed desired spread price and market conditions in the first tradeable
object, and wherein the third quantity is computed based on the first disclosed spread quantity
and the definition for the spread order; and

sending a third order to buy or sell the second tradeable object of the spread trading
strategy, wherein the third quantity of the third order is submitted at the third price, and wherein

the third order 1s sent when the first order is sent.

9. The method of claim 8, further comprising:
upon detecting a second trigger, re-pricing the third order based on the second disclosed

desired spread price.

10.  The method of claim 9, wherein the second trigger is detected upon detecting &

fill of the first order and before sending a hedge order for the second tradeable object.
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upon detecting a second trigger, re-pricing the third order based on the second disclosed desired
spread price. 22. The computer readable storage medium of claim 21, wherein the second trigger
is detected upon detecting one of (i) a fill of the first order and before sending a hedge order for the
second tradeable object, (ii) a fill of the first order and after sending a hedge order for the second
tradeable object, and (iii) a fill of the first order and after detecting a fill of a hedge order that is sent for

the second tradeable.gbject . The camputer readable storage,medium of claim..16, wherein the
first quantity ar?g ‘the %é&ﬁ%%%a%%éf 1érrle8 ’d\?%grgn q(%ﬁasﬁ?ﬁ%ds%gger ® detec%ld upon 3:3 ccting
fill of the first order and after sending a hedge order for the second tradeable object.

12.  The method of claim 9, wherein the second trigger is detected upon detecting a
fill of the first order and after detecting a fill of a hedge order that is sent for the second tradeable
object.

13.  The method of claim 1, wherein the first price and the second price are different

prices.

14.  The method of claim I, wherein the first quantity and the second quantity are

different quantities.

15.  The method of claim 1, wherein the first quantity and the second quantity are
equal.

16. A computer readable storage medium having stored instructions therein to execute
a method for spread trading in an electronic trading environment, the method comprising:

receiving by a computing device a definition for a spread order associated with a spread
trading strategy, wherein the spread trading strategy is between at least a first tradeable object
and a second tradeable object, and wherein the definition for the spread trading strategy
comprises a desired spread price and a desired spread quantity;

dividing by the computing device the spread order into a plurality of disclosed

spread orders based on a price modifier applied to the desired spread price and a quantity
modifier applied to the desired spread quantity, wherein the plurality of disclosed spread orders
comprises a first disclosed spread order and a second disclosed spread order, the first disclosed
spread order being associated with a first disclosed desired spread price and a first disclosed
spread quantity, and the second disclosed spread order being associated with a second disclosed
desired spread price and a second disclosed spread quantity, wherein the first disclosed desired
spread price is different than the second disclosed desired spread price;

computing by the computing device a first price and a first quantity for the first tradeable
object based on the first disclosed spread order, wherein the first price is computed based on the

first disclosed desired spread price and market conditions in the second tradeable object, wherein
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the first quantity is computed based on the first disclosed spread quantity and the definition for
the spread order;

sending a first order to buy or sell the first tradeable obiect of the spread trading strategy,
wherein the first quantity of the first order is submitted at the first price; and subsequently,

detecting a first trigger to initiate the second disclosed spread order; and subsequently,

computing by the computing device a second price and a second quantity for the first
tradeable object based on the second disclosed spread order, wherein the second price is
computed based on the second disclosed desired spread price and market conditions in the
second tradeable object, wherein the second quantity is computed based on the second disclosed
spread quantity and the definition for the spread order; and subsequently,

sending a second order to buy or sell the first tradeable object of the spread trading

strategy, wherein the second quantity of the second order is submitted at the second price.

17.  The computer readable storage medium of claim 16, wherein detecting the first

trigger comprises detecting that the first disclosed spread order was executed.

18..  The computer readable storage medium of claim 16, wherein the price modifier is

one of an offset value and a formula.

19.  The computer readable storage medium of claim 16, wherein the quantity

modifier is one of a value and a formula.

20.  The computer readable storage medium of claim 16, wherein the method further
COMPpTises:

computing by the computing device a third price and a third quantity for the second
tradeable object based on the first disclosed spread order, wherein the third price is computed
based on the first disclosed desired spread price and market conditions in the first tradeable
object, and wherein the third quantity is computed based on the first disclosed spread quantity
and the definition for the spread order; and

sending a third order to buy or sell the second tradeable object of the spread trading
strategy, wherein the third quantity of the third order is submitted at the third price, and wherein

the third order is sent when the first order is sent.
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21.  The computer readable storage medium of claim 20, wherein the method further
comprises:
upon detecting a second trigger, re-pricing the third order based on the second disclosed

desired spread price.

22.  The computer readable storage medium of claim 21, wherein the second trigger is
detected upon detecting one of (i) a fill of the first order and before sending a hedge order for the
second tradeable object, (ii) a fill of the first order and after sending a hedge order for the second
tradeable object, and (ii1) a fill of the first order and after detecting a fill of a hedge order that is

sent for the second tradeable object.

23.  The computer readable storage medium of claim 16, wherein the first quantity and

the second quantity are different quantities.
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