WD 2011/ 041168PCT/ US2010/ 049627 SYSTEM AND METHOD FOR USI NG ORDER MODI FI ERS
| N RELATI ON TO TRADI NG STRATEGQ ES CROSS- REFERENCE TO RELATED APPLI CATI ON

[ 0001] Thwe 2apipi4iwati on clains the benefit of U S. Appl iPCRIUSR010M@627

12/ 570,816 filed Septenber 30, 2009, which is incorporated by reference in
its entirety. BACKGROUND [0002] The present invention is directed towards

or csent | SR EgFRap Rk iRl Oith Rk o HE RS RERA RN G, g®

strategi es, such as spreads, TRAPIRE SPRATHGASY Ng systens. [0003] An
el ectronic trading system provides for electronically matching orders to

buy and sell itens to be traded The |tem; may |ncI ude for exanple,
stocks, options, afROYNRIHERENCEVOIRELWIELD AP kN exchange in the
el ectronic tradl ng systemis used to match t he orders. In addition, the

el ectr Q]ﬁg o) t ces in the
el ect rggp@]t rggd %%tﬁﬁ/)(g ég%#ﬁ:dé%ﬁ‘ A}%ﬂrg@es?étp?h&q 0&1%& lge ot g?‘;fé’d For exanpl e,
t he el Sptepibice 3@)a00aNgRIchayinporputatiel byedcRedncdad &s smcrbtyas prices for various
itens available for trading and trade confirmati ons indicating what trades
have occurred at what quantiti eMes. [0004] In addition to
trading single itens, a trader e than one itemaccording to a
trading strategy. One common trading strategy is a spread, and trading
accor dijpgo|oriR Jﬁ@deﬁﬁi@v&ﬂtﬁﬁ'1@61r&&é@tb%¥ds@éétr@h§%a‘dﬁlgr sherkedde as spread
trading. Spread trading may attenpt to capitalize on changes or novenents
in the pﬁéttcaltarlyngmq@tse @d/!@@htstotﬁéhq Iftfémt tnﬁeltthm are édt:q’tgi towasdsaing draer

exanpl e, 8r0§rtr stra egy TRy lcr}r ok ({Iat %pshl p between two or
more i tBREIES 9% %S%I ey d ??d)prl TERY WMeh to buy or sell
the trading strategy Each itemin a trading strategy may be referred to as
a | eg qboedjead elactrdrde shdiag egyem phetides ddr e&wttm&i‘aﬂyl niatchin \@rde8ad buy arid

exanple, attenpts to achieve the desired price ébu ing and selling the
| egs atSCHpsms e Patradady i Thedtemppay isglugefoygiagmle. weocky. 9aHonss 2y aced i s

ref err ednffodiest & pRURY] 2% 1¢&Bni MR RALL Dt LA BT SRR 04R8¢ ised to

match the orders. In addition, the electronic exchange provides market data to various client

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

and/or prices.

[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 according to a
spread trading strategy may also be referred to as spread trading. Spread trading may attempt
to capitalize on changes or movements in the relationships between the items in the trading

strategy, for example.

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

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



The other leg is referred to as a lean | eg and/or a hedge | eg. The price
that the quoting leg is quoted at is based on a price (often an inside

mar ket prwoepitrdaatesan order could be filled at in the hedgask@go496be price
of the hedge leg is also known as the lean price (also referred to as a

| eaned on price). the | ean price changes, the quoting price may al so
change 1% Oé%qﬁﬁ%&ﬂé réseaé% [ a5 lspt Legane/ror eél.egqede@a?herpr&feth%t tg? fAeofingers e

mul ti pl ; i g i i orices
o achi Boktat sl oPL PR AR Inalh mIEGRr) Tyt M R A peRLCPE IR 2
or der ithe hedpeder. (Hepmndiol ghaoredgh &egtis aldo kgost rathedsanqoitki(gse atféron)tofasa each

tradi ng strateq: thus, .resul ti in multiple orders. working in .the market
bt 2 he dedish 3pitfibe). e 1Bt e ofF riaie hull 57 Gt do alibHes pomer
by an ajteemdeshdtgradi ng tool, because to achieve the desired price for each

trading strategy, the quoting order corresponding to each respective

tradingﬁstrateg% may have to be re-quoted when the | ean price changes.
Addi t i dA80alyIradgrentten exfinggnespledradingrsirategiososugh s enveads. dekifferept devisechge

rice, | SL ri t i.cal Ll o h risk
Po. covalTeh flshlssPe cbiylt «[RIBORTRRN piKG £ INELE RrituB 1Sl Qe RISUET ¢ 21
a syst gdvpeadingatiahe rading siratkdyycaigaation) for eachkrdding dtetegBpdasigesudting in
significant risk position is taken up by the orders being quoted in
][ el ati dﬂlél_flaleé)é@fﬁ_s PiogEP& ! @IS kg thepame tigle. s%ylgh éﬁ%‘ézi_rﬁi%\/féﬁweé atlpbefer
roms : T : [
10007] TR e rhay Ty Yy B8 HECS BlinEXRE SRR Al B U eR P 8P 1 egs
bei ng q:;udﬂ@lstratdgg, the qg:leﬂing <brﬁklsc_oaﬂelspcq1d¢1@etd ehdgr_espmtﬁvstrg(ﬁng stngedy inhed at the
R g i
it is sk R sehilk aldesird zliiiégafgetpﬁc%%él@ﬁhk%ggﬁk ﬁ%ﬁ%%@lﬁt&ygtkﬂnk $ypidallyhe two

quoted |l eg orders get filled at the sane tine. e nunbér of ‘undeSirable
spr ead dlorite chqugham dés cawr rh erdaunthai ary quoted eud #lb posside bpteeadden dinouch he
nunber of gﬁgs i?creases.]&OOOQ% Lt.iﬁfther fore dengabke.%or.flectronic
tradi ng" SYSTRAL AT BiF HCkIgSTEcH iy ity e vt 4 YRYGF KSR ASBEPRE hi's or
her tr agliddtpsiy tht 0eierd Beiddq@hterinentien fREkB tRtAcEtratRg) Rhé Ak §ysaaemapake
trades at desirable prices, while making sure that enough risk bal ance
exi st s Nreveakasade fems pending addifiongl erdersoa gkeeating pyher trading strategies.

2011/ 041168PCT/ US2010/ 049627 SUMVARY [ 0009] Various enbodi nents that are
descri el ef:n . 1ncl f.or i read t.radi ng
ot ot g ] R T kB s R e e
enbodi rexder riskssfirqrattdilsg detisedingtfilkedao theutime gintke Wius erdating endesaralslpr ead

order to a | ectroni c _exchange. The i ned spread i.ncludes a desifed

spr ead e illsy FOLtIc-ace Gy eé&!fcs%?g@ﬁotép@aiﬁmeef ga%%m £ V&ﬂhﬁ%{ﬁpri ce
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be determ ned using the quantity nodifier and the price nodifier. re
speci f ileabtdgrs geh@llgdiatrthé samavoaiic f Tee numbernd undextirabls sgioail didls tiscadesasrtbe

spread quantity into.a pluraljty. of djisclosed spread quantities. Once the
di scl osBAmPIciiacthd sEead Fid on e MBS RUVEIPESEF ai'scl osed spread or der s
havi ng the di sclosed quantities are sequentially submtted to the market

until tibeog|ut Is th@sforedestiabledsr €& dhiCtalind Stens t69efetHodt thit cdihbdista
predefined condition is detected. The price nodifier is used to determ ne a

pri ce |teasler infagaptangciis gy B tpdig sigtcende aualgetranye magketplagsabelp shafragics cl osed

Gt BRI L PR

desired trading strategies.



[ 0010] Exanpl e enbodi nents are described herein with reference to the

follow ng drawi ngs. [0011] Figure 1 illustrates an electronic trading
syst em i nwolwth4ewst ai n enbodi ments of the present i nverCrars2omp4dse?
enpl oyed; [0012] Figure 2 illustrates an electronic trading systemin which

certain enbodi nents of the present ipv ntiqg may be enpl oyed; [0013] Figure
3illustrates a bl ock diagram of a tEQEﬂH§L5¥rategy whi ch may be enpl oyed
with certain enbodi nents of the present invention; [0014] Figure 4
illustrates an exanple el ectronic trading systen1in whi ch certain

enbodi @99y Wriduhenqbpémmts thatvaemid:soribﬂ:rhlyertia imfpdam@@m[a@@ 1®}hd€is dore 5

|1 1 t t f..tr 1 dt t |
|1 oo es R St S 8 50 EREGeE PaaP SrbTER, ATk Rt orae n
set of dxhm@ic@nissdiBensa §fredd iBuefinksied alBnipllits §& Aol sbhidh sﬁ‘e&?&r‘d&e@ an

quantities working in the market of each |eg of a spread using spread
nmodi f i edlegtropgekyhange giihe defingd|spead ancdedean dexgadpipecad gattithobdesirad sprfade t hat

el N e A R L T Wk

Fi gure | SCr et e usdg X8 ustrate

second diicterk0 spdadiowptsirhayelse &mﬂmﬁkgi uyingt the qﬁﬁftkﬁhlodfﬁeeaﬁ&ltﬂqulc@f the spread
upon placing a new discl osed spread order; [0019] Figure 9 illustrates a
set of r{l@t&ﬁﬁrngMg@rS@é%ﬁc%IWaihemn%@@P%eﬁm%u'gét vsgfiéo Pl the desigd sRreashon

receivi I ;nﬁgg Fi gure
10 illu tra ég%a ul‘agtte oSE?R?gsgﬁg)@%éﬁggm?g&%ﬁﬁhQ%%%%%% a set of
t r adi nglesem@exdsa plmaethtaoédmsleskdtwrdatilouﬁrs Mgmadlsng)sed gemstipan detecting a

change in market cond pns in one le the s
g sequentlah subrmtte to t ¢ market until tlhe ?ulf)desureg spIp a(F orgier quantity is executed or

until a predefined condition is detected. The price modifier is used to determine a price level
for each disclosed spread quantity, such that each disclosed spread order may be submitted at

a different price level.



[0022] Figure 12 illustrates a processing flow for order placenent and risk
allocation for a spread using spread nodifiers according to one exanple
enbodi mernwQ 2p00A8I68Fi gure 13 illustrates a processing flpowuseoioosser

pl acenent and risk allocation for a spread not using spread nodifiers
according to one exang , 4] Fiqure 14 js a flowhart
illustrating an exanp = =G 2N QE L] a quoting order
according to an exanpl e enbodi nent; and [0025] Figure 15 is a flowchart
illustrating an exangle met hod for, processing a fill of a hedge order.

[ 0026] Wﬂ@lﬁ’dﬁaa@é? prgdadimsais ypre descrfad) hegn i@ Teisranggihige deloyying grawings.
description, will be better understood when read in conjunction with the
drawi “%om'fqgur% haw,GRidsaih 1 REBARI RIS yREml RSV IREIESSRIn LANRAhLAT of (e
drawi ngs are tor the purpose of illustrating certalin enbodi nents, but it
shoul d frescohideergionodayt beagmplhpedr esent i nvention is not linmited to the
arrangenents and instrunentality shown in the draw ngs. DETAI LED

DESCRI P .0027]. rtain odi ts of the present.inventio vi de one
or rror dOBFiERS &l AR FERGTRrk e Pk BRI BRS¢ o
price qﬂ&mﬁtﬂ@&hﬁ@dn%u@ﬁ&hﬁmyaﬁccording to one exanpl e enbodi nent, a
quantity nodifier and a price nodifier are provided for a spread trading
strate%ﬁ having a desired spread price and a desired spread quantity. More
speci f i 18&131yEigyirerillestifaseddody dagramofameing sateey yehigheripy be caiplavad Yaifant i ty
is nodif] Has ity nodifier to determne a first
disclo§%5§§e5|rg‘ %g%%gﬁegﬁéﬁ???ﬁgﬁp%OZS] According to an exanpl e

enbodi ment, the desired spread quantity is nodified such that only a

por t i or{06f4]thegurddsilngnitepneadmpisahtcitrioyicitmdegetysterdnathitthecrasi r ed spread
price. Vﬁfgfa%gogﬂéete S Leadfunit for the first disclosed desired spread
quant i t5MGOIBSES o 1B PresIRERIEh MeY PESPPYavi ng a second di scl osed
desired spread quantity is generated using the spread quantity nodifier
Accor di[og13]Figare SXanTaecs@NROSH thRIMg scrétds 80¢ andisdd &rillagede sestangde spread
gquantity is submtted at a nodified desired spread price that is determ ned
usi ng tiiecoss ebmerines wedidied sygrd Peler: such as an of fset anmount that is
applied to the desired WD 2011/ 041168PCT/ US2010/ 049627 spread price. Once a
conpl et r nj .Gl i Kty is
oy evdd? PJRfe il b 49 oPERRE AR RASE: FRIS AHanRCTRY SRkl

quant i tquestittasdvarkohigfin €ct agpketand cpeh kg f rRYrebd usinp ppreddenhodificrd;, t he desired
spread quantity for the spread is executed or until a specific event is

det ect 29 will be described ipn.greater detail _ below there are
rany . adJaHdgage g Tipieis Brabrate s ek MHESehuae e b prtHt R R an
order nPelafiofdSs Alifg AP Rdifiersa trading strategy, a trader's market
exposure is lower, as |lower order quantities are submtted to the market.

Additional ly, lower risk resources are allocated to execute such a trading
st r at ed90181Hugure &) illostiatey a sebofr tearangmsonerns thak atsaisedh toelllugrase sagerd displogas] at i on

to ot hed’uaﬁtﬁt%%ivx%;zlkﬁl%rigt[h%%%ﬁetto%tdcl?le%ro"flﬂ?ersp%aarﬁ%gn E)f%c}n[g%ql%w disclosed

spread order;

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

upon receiving a fill of a hedge order in one leg of the spread;
[0020] Figure 10 illustrates an updated order book;

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

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



| . Exanpl e Electronic Trading System [0030] Figure 1 illustrates an

el ectronic trading system 100 in which certain enbodi nents of the present
i nventi orwoayligiwspl oyed. The system 100 i ncl udes a cl ipemtusdevioe®s2110, a
gateway 120, and an el ectronic exchange 130. The client device 110 is in
conmmuni ion with . the gateway 120, The gate 120 is.i.n conmunjcation
with tH@gglcﬁi&‘ﬂfﬁézi@‘éﬁtra?%@ﬁ?%ﬁﬂn%ﬂgwgﬂ %rﬂ,er %ﬁér%an é‘i"ff “%i‘eﬁ}foé%“%ll Thay be
utili Z%gréa)d u@ing%ﬁfeaa thodfiftds AHRiSe {o%ntél&al‘ﬂ?lese%ﬂodﬁﬁé}g?abl e objects at the
exchange 130. The orders are sent through the gateway 120 to the exchange
130. In addition, market data is sent fromthe exchange 130 through the
gat eway0028) KigureHa ildustrates aguadesend flow frherdasplacamept andaskualldchtzan fone cl i ent
devi ce 1%0 to nqnitor(fhiﬁjnpg$eg,9a%a and base abq%cis{on to send an order
for a tPaqedBl & HhREEd BRIFKE AFe e %8{1%.@“[“6’3%%1]“ A'f8deabl e object is
anyt hi ng which can be traded with a quantity and/or a price. For exanple,
fi nanci[a0d24]rraguetig isuclowabarsillRsksingoptdxample hethed forfpuddesdsg a €illlofancy,
warrants, funds derivatives, comoditjes, traded events, goods, and

col | ectqugHag ailsr acorbpmiop armplormbadigentheid be tradeabl e obj ects. A
tradeabl e object may be "real” or "synthetic." A real tradeabl e object

i ncl ud t: i - By, j deabl e
ob] ot B L B da B i ARG L PO IERPR0 S by
an excHedgeordeor exanple, a synthetic tradeable object may include a

conbi nation of real (or other synthetic) products such as a synthetic

d d . der i1 zi | i [ 110. VO
2011/ oA MLERREH DlesBink BiGtesh borsTaf BeisTon il Y Reblor i) bediie. one

or nor andk®ot Ated réQINRAWbh eI P FHEEdrSWids dhich shaWdehehEnthdirkdits bfapt op,
desktop conputer, workstation with a single or nulti-core processor, server

wi t h mihe pissent prvsaders oF ke drawines rraion diedrurpsise ©b Hpistrating cortgin anbkadinents, 0034]
T (o1 Rl SISl B2 yh QBB ST BioMRL Fof UG APRELEANL AL ThE
tradi ng applrcation sf My process nar ei ata by arrangi ng-an I'spl ayi ng
t he mariketuntsitaAity shdwraidi thgd@andngshart i ng wi ndows. Thi s processing may be
based on user preferences. The trading application(s) may include an

aut omat ed tradi ng tool such_a 3 g read trading tool. [0035] The
client device 110 may i ncl uBEtLED DESCRIPT ing workstation, a portable
trading device, an algorithmc trading or "black-box" system an enbedded

t radi nqoeYAtE@MaiPAHbRTimRhts B HRPRERA b &HIonDré A8 ond &' mEXMWrenodifiés &l | ent
device 110 may be a conputing systemrunning a copy of X TRADERTm an

el ect r onlagon toadlirading btaate o ravpreoydesedd biccrangch dagirTe ghandito ghesording éo ozt i onal |
Inc. of Chica LIlinois. .As anot her. exanpl e,..the client, device 110 may be
" Conpar g aeedimpmbn Fiy f mO T fl SR Rbas o oo T S bR TV o0
provi dechdiy shiaggly Mavihe ahROkQDipasdiphice bA@L desiald. spreag quidRpbMofbie cl i ent
device 110 1s adapted to send orders to buy or sell tradeable objects. The
cli ent spesifiedlyl vhenaypigrd erdseissybpitied. the dedirrdesipragd guprity ihandidicd baws

and/ or . 3 g 4 t b | . device 110
may be Ogllejtﬁ% X%rtg&if ﬁie%%pggrgggltﬁ [3]?{r%o(ryre1]teel{;l;1 Erge eér)ﬁ%r%lgﬁlﬁ %érarlaqe?%%({ {bge r%l%ﬂt%tr‘{'e conput er.
For exanple, a trader may utilize an electronic trading workstation to

pl ace d028]deecofdng to pasxtinpld @nbddimdetathic elesibjdesptead npantl iyympdidied diuehg

various, paraneters far the order such.as an order _prjice and/qr quantity. As
anot herM'&£aRpt BOTIGR Ogﬂﬁﬁ%ﬁf@&w&m@ﬂ%wwg?g SLiB gesitd Brad srichor ¢

par anetwhsn § esmpRtNpieH AdoAHE SR LRIty ISGRE splagd QEAeiTy islcReGRNE

i nstances, an automated trading tool may prepare the ord@r to be sent but

not actanatheyspeardorider havirgoutecemhdiselosedi desirdd pread pantggns gdn@O®8] using ther t ai n

enbodi nent s, t client device 110 includes,a  user jinterface., The user
it or t A8 ray i FiodBNn €560 hend Yaielind et b P lfeen’ o

t ext - bakele DIpréidapphG@lis subndttt @ @bdificl dadicdSpRRR bieathaPR deRringger . For
exanpl e, the display devices may include conputer nonitors, hand-held
devi ce wingghapreedetras nstee sraglifigrnéiychras ee pEGt fmonat thathis apgliad to the desired




WO 2011/ 041168PCT/ US2010/ 049627 interface nmay be used by the user to
specify or review paraneters for an order using a trading application. The
user i nt ewbaor/arenssi ncl ude one or nore input devices foPCTASeIIOME2T Nput
froma user, for exanple. The input devices may include a keyboard,

trackbal | tmp or. three-button nd/ or .t ouch reen. The user .

i nt er f AREARYEnOPERIBCIRNEE SAE9H GBE Torghe porond QeetOﬁifis dostrrd spreasbquantifys

i nf or W%heoedr%t{dlttenalt Rl hrdt a!vﬂ%gm&éﬁﬁ@d Hegred lsPreay ﬂman%pa%aad%e/ or
recei ved through a m rop one. I'n certain enbodi nents, the orders
frontth@ﬁmﬂmenmndawb@smmnﬂaameﬂsbmdamadSMeaéqmmangbrﬂ&@pﬁhdmungWhéogatemay
120. The I|ent devi ce é y communi cate with the gateway 120 using a

| ocal & JSCHL R entis e 8wg$ea network, a virtual private network, a Ti
line, a T3 line, an ISDN |ine, a point-of-presence, and/or the Internet, as

vel | ago0029)f &y ent beaRBEId 1ﬁrgréay@et%taﬂ[&ﬁﬁ@]th&fsaeqat@waﬂta%eslo&“u@ﬁl@pt ed to
communi cate with the client device 110 and t he exchan 0. The gat eway

120hf adirflgrs modificepaeraribedtarein. Bastiwdan prdst alodidiers yewpp! dﬂsa@t@ﬁulgt he )
ort oot Fabide TR SERR Sxadilfe RO bGY, G LRERIK LA IO B8, o,

exanpl emarkbte Aghtitomaily 180 cnEyk fee@&cesetrmlﬂdeeteddamechf@mbh heradinghanigegy,130 and
transmt the market data to the client device 110. 0041] In certain

enbodi ?Owwe thefeaipanng Bk E@éﬁ%ﬁ%e Brsicagelation Grpthetteadingrmtraiceica thad

bet ween, &-he, Ghdhedl, @gpi ce 110 and the exchange 130. For exanple, the
gateway 120 may process an order received fromthe client device 110 into a
data format acceptable by the exchange 130. Simlarly, the gateway 120 may

t ransf dr m ez g ] gatre- speci fic format received fromthe
exchange 130 |nto a fornat understood by the cllent device 110. The
proces ate Vi al,so | orders he
0l Fent BN g BANEaefony OT PR R B L P BB BT p

conf i r rmaé pRB&t ﬁlﬁ%ﬁhéﬁeﬂlail Tb@@mEl’tgle@XTh@Eb@@enlfB@O 111654d@§l@bh@ft dexiappi®.a t he
gateway 120 na coal esce et data fromthe exchange 130 and provide it

to the s#fqvent! Hedndean cloutronfegrrghanger 38 edbarhens #pvas hithisdn comaIgicetiony 120
provid A e i twaen the

Bl Fent e BT o B BB o R 50 rmy
provi de risk processing. [0043] The gateway 120 may |nclude one or nore
eIectrdﬂﬂ&ﬂdnwpumﬁn@Jheahdmda®0$hhhma$bauh@ndth@hﬁed&mknépmhapbémyodesktop

conput er t.i on S|n |ti-core ssor r W th
o 1 prett gl ety Srteen il G i beare nfbeR B e Solihy "1 20
may i nghagehe Pﬂ)qH%@mﬁ@ﬁ%ﬂﬁ&aﬂﬁﬂik%&h&ﬁﬂ§ﬂm?&@hﬂ@kqgﬁﬂnémﬂthat'0“(5)
may, for exanple, handle order processing and narket data processing. This

pr ocesgatﬁyvawalyzobeﬂt@aéledt daviagsldP. ghefusgramayeadso fitd43he ¢lrentdeviied hlOfebodi ment s,
th t h.th i |
ot wor KTOa R R R 6 B LI Gl PR OGP REe MBI oo B B °2 1

line, aRark&Ptd. i ne, a poi nt-of -presence, and/or the Internet or ot her
connection types. [0046] The exchange 130 is adapted to mat ch orders to buy
and sel | tradeabl e objects. The tradeabl e objects may be |isted for trading

by the Q%Ha‘h&éd%@tﬁ obfgrd IEtiag Wﬁgﬁhucaebatréd%mah% qﬂ@egywérowamq H®Tcl i ent
devi ce e%%%gl ﬁﬁa&ﬁ%ﬁdc@cts%&?%%st&@% &ﬁloﬁﬁ%%h Gl FQMERE S '\Jza‘%&htgd ¥lgge 110

t hrough t at ewa I'n"addi tioh e or érs may be Pecel ve rom ot her
devi Cesierlnatd:\co:mnﬂmm@dltlm tmdetd’levteh‘e gooclkamgeoll 8@iond had/ot ymbiygpionabf thesdhe
exchange b n co Lon w ariety of other cljent

vt codmpub ey oBisc: i ITeap Shiochmb by el ors Sy Tedise 2 26! Bds5Pae
orders 6b?ec|9ﬁ1c[’tﬁlfe§f}1%@uctk Q04 4l I-E'Eb%l "@(@Hzﬁl $3Q éﬁt&ﬁ@%@&bﬁ@otﬁé&‘(ﬂdﬂ&ie@r ket
data. The market data may be prOV|ded to é%e cli ent device 0 through the
gatemauﬂmzawfhwewﬁaﬂkeﬂluahauﬁmyndm@hmmbmdabaanhaﬂmngpﬂesenmepbhe inside
mar ket , e i nsi de nark IS t rice

ot or r P56t AR bl ma TR TR gl o B b R B e s8R e ¢
as the subeada bﬁfﬂhe)tlc%bread Rvatcd byl aAfadePiitilizinda LiidiR devibe 1 T@r ket data may al so
i ncl ude market depth. Market depth refers to the quantities avail able at
the inside nmarket and may al so refer to quantities avail able at other
prices away fromthe inside market. Thus, the inside nmarket nay be
considered the first |evel of market depth One tick away fromthe inside
mar ket may be considered the second | evel of market depth, for exanple. In
certain enbodi nents, market depth is provided for all price levels. In
certain enbodi nents, market depth is provided for less than all price

| evel s. For exanple, market depth may be provided only for the first five
prlce Ievels on either side of the inside market. The market data may al so

VAADN N NA AT 2N A A A P SNENANT I 1 1NN A N N AN



information such as the last traded price (LTP), the |last traded quantity
(LTQ, and order fill information. [0048] In certain enbodi nents, the

syst em 1080i2ncil/odds8 nore t han one client device 110. Forcexmaqpba4saul tiple
client devices simlar to the client device 110, di scussed above, may be in

conmmuni ion With the eway. 120 to send orders, to the exchange 130.
[0049] g eﬂ}eaﬁhﬁ?@?ef&fa?ﬁé Y, nfIHeC QYRQTIRPTEGECIRRIC IR HRS %la_?fﬂ it

gat eway,s L nd MdldldeRlcg, lgﬁiroﬁv‘@ééﬁtog'cﬂhllaﬁfer,tv@orkg{@ti&l%ﬁﬁ‘@ﬁré@or Hisicdsssed above,
may be in conmunication wth the clrent’ device 110 and the exchange 130.

Such arpragessomgesmen twithaypultiplcugectssars,pndior deistce dUememdsrs shoefahmpane gat eway
120 fail, for exanple. [0050] In certain enbodi nents, the system 100

i nclud h h 130. Th 12 be, in .
cormunterIofe R el IPaRERBr g ee PR AP RG PREcRnalyt Paoioe
di scusspdliaheue) mayGhols MakNGRIBN brri®in@hd OWsHIBEnE ticahdrkeedLa 110 to

trade at nore t%an.one exchange t hrough t%é gateway 120, for exanple.

Al t er ndtdding apd chartingpyisdeyat ey Brosewsing ey beskased ap pser @asipregessevidy assi gned
to as i fi [; i i ! evi ce
1901 ne A g AL LA Byt L) BB RGRTRR B A AL Bl =) 0

ot her wmidilgy tobhe functionality of the client device 110 may be perforned by
nore than one conputing device. For exanple, one conputing device nay

gener at rs to be.sent to the exchange.130 whil e another c¢ uting
devi ce g gﬁﬁﬁhaet V&F&thw IngBeF A HearnicBadBe yof sdep, @ P%@Q tain
enmbodi MRS, d&AR, SRLIBYNENMICRadiRE bHARSLIBE ?st@i‘ﬁr £ GRPRIHH ﬂgdﬂ%‘éyﬁé‘rﬁ, or

processi ng conponents. |In other words, the uncfionality of the  gateway 120
may be gnérof en peidnaieditmadang thah faraamplep (thcsticataleivise 110 maydetaaiompatibgdi ment s,

t he exchange 130 incl ud re conmputjng devices or .pracessin

conponaRRe™ AT ASPPURT ReT RARER inat FISRATTS (rodpe pLOHR orcyidid bhoB3MY be

per f or ”I%éh&ylo%ﬁ% Atéi@dbnal en OFPUIdapEl THRWISC s 4idaR2Exdmpleant dlight @syaesi ment s,

the gateway 120 is part of the client device 110, and the congonents of the
&

gat enayl 1920aynkg/ eempaing dsvice enndegiic epieplatddigdisiopb Amtespraafer "t 4lent  devi ce
110. As . I i of the gateway 120 nay be
perforﬁ%@ag§9§%E%@n %mgéﬁgﬁéﬂgﬁﬁg%?%%éégce 110. In certain enbodi nents,
the gateway 120 is not present. Such an arrangenment nmay occur when the

cl i ent [de36]CEnclli@ntddeeicendd inadgtadao wénd orders tdibuy Mlell tradeable objects. The

2011/ 041168 CT/UE%OlO/ 49627 gateway 120 to communi cate with the exchange
130, sufenievigid Oy 249 Retdapied te edneeoHers arse ardsist @/ adluebtfuni cat e
directh%xﬂwﬁﬁ‘the exchange 130. [0053] In certain enbodi nents, the gateway
120 is physically located at the sane site as the client device 110. In

certain enbodi nents, the gateway 120 is phé:icall | ocated at the sane site
as t he [84FHagerdde sent iy ¢l ¢lwinhdendsodiOrmaat ke senhat the Faguest diww eescr 0 i s

physi cal |, ocat ed the sane.site as the,exchange 130 n.certain

broa nulsfus R Fatlc k0 RadB e kPR b Mo SEARRRR S BreglPuE Babinc 11 om
bot h t hgorkbth&@sH todexdeGR okdd} fanspdrtieulexehiragle ob20t, nfAQ5H] prdhidig weloushown f or
the sake of clarity, in certain enbodi ments, the system 100 may i ncl ude

ot her SRS HohC ardst SysBsfp ©rdes PriRearda NNt i/Branothce raneRle.ile such as
m dd| e%’foqnatéd ik l[0%’1 Pﬂk’ l%ﬁlguﬁyg c;n%m? ?nor% g’ét'llaﬁ{e?e'rs for Gh %P(%? and® &ﬁbltn'aﬁcally
nt, “noaens, and/ or

comruni catl on equi pne securl managers,
encr yptsendidecdyplin ssme dsiages, an automated trading tool may prepare the order to be sent

but not actually send it without confirmation from the user.

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

computer monitors, hand-held device displays, projectors, and/or televisions. The user

7



[0055] Figure 2 illustrates an electronic trading system 200 in which
certain enbodi nents of the present invention may be enpl oyed. The system
200 i ncl wexoomaiws nore client devices 210, one or nor @eCYAISe@Ps6220, and
one or nore el ectronic exchanges 230. The client devices 210 are in

comruni.cation with on OL nore of the t eways 220. Eachﬁﬁatema Ois in
comuni BSFAEMAY PR USE %E%ﬁ‘arﬁ?ﬁl%% %S@Gtefso@%l} BUYRS AYPRINET t he

client aggtrta&foﬁ %@ ugaxml@ﬁfaée Wby ﬁrchfde oh@sr ﬁlbre%f)u%wce@fott&enq%gﬁrgﬁﬁed
above, r exa . One or nore of the gateways 2 be si r to the

gat ewayfrome useti ﬁmmsmaplleaﬁdw enput deweesanq:yl aclu@ne koybaand, eraoltbaﬂlhevcemhmages 230

may be .simlar to e, exchan 30 dl ssed abqv or, exa [ 0057] In
opor at 10410h aitust-ant GG ESSHD ThRrssEfit s Sy BV ebEresfEEBNG of dere to
buy or igRldctihg aciahiser, ahi ﬁﬁtnsndtioﬁtneg wlaudi I fyf ROeIaEd RXENRP8RSuchDspedite or ders
are sent through one or nmore of the gateways 220 to one or nore of t he
exchanged/op3@eivied thigdgh # ancropkanket data is sent fromthe exchanges 230
t hrough the gateways 220 to one or nore of the client devices 210. The user

may al i r i r base a
Gori of J903) iR cfitoBierE IS0 BohPn TR AeyicEH Fo FRIEAL 0 4 Sclifhe
[ 0058] 130 th@uplaihe gardwagi I2ONThe cherttldeeiot lﬂ@ma@&oﬂlﬁﬁmllcﬁltd witle drengandvegt i20n wi t h

one of the gateways 220. In _certain enbodinments, a client device 210 is in
conmuni YSE Rcaliar s nesverks haidegrer BIWPHe 2 i REBAC 28Ot G0ELINY. A Tder t ai n

enbodi NRAL §, 1SHYEL ng"’%}& Sﬂréseh@e %R&THPHﬂe%’tfeh{%P aWheh) QRGFGtndBin&Xichanges
230. In certain e ment gateway 220 1s’in communication with nore
t han ongpsf the exchanges 230. [0060] In certain enbodinments, a client
device 210 is adapted to conmunicate directly with one or nore of the

exchan and do not ,utilize a gat onents,
bt LR S R R RSN S el el e e R A Ol
above Qﬁymﬁgeﬂﬁv|¢H@§M@Q¢@hQﬁﬁcﬂﬁmbﬁaﬁﬂﬂBMBakaﬁnb&m%ﬁébH&@d@ﬂé@ﬁlO£hd
hardware, firmmvare, and/or as a set of instructions in software, for

exanpl ¢he oxhergen] ¥nifiodicnemls. thegatswayd 3¢ maw decgiy cprdess fiom thastienideviens

R B RS E IR RTRIL U, RUERAS AR 213 136

or exe ion on a ose”conputer or
ot her pratesshikgt diey fros the bxdBlangd Exfyantrtehismgs t[l@ﬁt@ﬂ{]et dgta petticiagdecaove, in
addition to trading a single tradeable object by itself, a trader may trade
nore t Wdf- one tradeabl e obj ect according to a tradrng strategy One common
trading strategy is a spread. Tradrng a spread, or "spread trading,"

attenptigodq Iﬁ%@ft{uﬁlehﬁ)%d%n@s}"%%% ?%ﬂ% foBess gdheda?at doRARPScpet veen
t he tradeable object in the tradrng str tegy, or ex [ 0063] A trader

may ut iehweenghe eligno deniedl] 0 zudi thgexabehge B rkad exampl@rttiﬁ getetvay 426 magli ng

strate For exanpl e e t onrat na be ader TM

ot ovi adossys i SHERGe e REmaDF S APukn DR Bt 0% Ay peRbBIB BRI Pt s
[ 0064] e&clﬁd’n@@'l@@ Sirhi®drB9¥hedRtdwiss1 29 nhs/ t@dﬂsmhhﬂkaedamrhnte%h@r edTor e
tradeabl e objects to be traded. Each tradeabl e object bein traded as part

of a t rsaekifig feymatrasgy cdriipmpde exdhapge 3¢ vtes faamakbendsrstend by hhcliepddRece of t he
tradi Y 13t Ak %gé/cessmg 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.



WO 2011/ 041168PCT/ US2010/ 049627 [ 0065] When the trading strategy is to be
bought, the definition for the trading strategy specifies which tradeable
obj ect cowpespondioag to each | eg shoul d be bought or solpdT/US2em0loagsky, when
the trading strategy is to be sold, the definition specifies which

t radeabl jects correspondi ng to each |eg should be bo t or sold. For
exanpl é?%ﬁ%ﬁaﬁ@%& Qﬁt%@vnﬁlaa_e Bee erems)fﬁé‘ie%raew Cpmwt%pfiﬁjéﬂvw &di ng
strat egyni MURI ¢S ReLBloPId QRGP WBIpuR, Workbthfidn HiRI&HM EordRinGCdord OF 1 €9 A and
selling one unit of a second tradeabl e object for leg B. Selling the

t r adi ngretassirespyvar ypihcalltipled moaissae's, apdiof olusiengf ¢dmepudpposi t e acti ons for
each leg. [0066] In addition, the definition for the trading strategy may
speci fy ead. ratig.associated with each | eg of the trading strategy.
The s prAPHEIS A B0TERRLPUF Bl oB Wl et daPlied 08y L LR UPAAL Teg” e
spr ead dp@ﬁ&@ioh(s? gt B3 ckdigpleUantictord@fpré@eding et markeedas Eﬂi@eisﬁlgt. hEhipt her

| egs. For exanple, a trading strategy nmay be defined such that buying the

t r adi ngPre¢assing §ipyibaaseded usaypisterencghi ts of a first tradeabl e object for
leg A and selling 3 units of a second tradeable object for |eg B. The sign
of the 1 . I NGincal ] . I bought
R R S B L e e A L o
buyi ng 4 lbealtaradictvgorkt x atidegprea hatwbtke a exarap bevab ovtevorkt, el sieg ad 3rlate] an

associ thsﬁ with leg A wuld be "2" fnd t he stﬁread rati o associated with | eg
B woul lines a:pofri 96 PIOSFRFCs HHECT the IUEE!s OF PHEr CPPeiPn ¥R o may be i npl i ed
or inplicit. For exanple, the spread ratio for a leg of a trading strategy
nay no'f[ﬂ@é%d%'dx@héﬂg%_l%@%cddfabf%d,to Ridtchralidigto buyPdnded daddaiaspitad T be " 1"
or "-1." [0068] Additionally, the definition for the trading strategy may
speci f yrageshle pbjgtts araydedbtdiddoedading hy &wctrchange dB0+ hbe prdgeh mey wchideegy. The
mul tiplier is us t 0,adj.ust, the ice of the rticular |le ar.

dot er nichiory R EE PrebRodibRuelOf o8 SSrampl FORRI Y b FesSR 8l ey be (e
same asclichedvieaad thidbiotheparewaxanp! & additid)ehceordem heyaavesivddeoriul ti pli er
associated wwth leg A may be "2" and the nultiplier associated with leg B
may be othey deviget i comnpticatioparitrthe gechapgs bih oMt igydpredndhe ch#ngedsleach

| eg. Al ter ively. . ah t0 pl i i / s may be
i 71 er argt st Wit o o Rl Rt (MRl pEBa S o e,
t he valdiiest dewicetli@) that dlspioeide omduys toebesmhtehdded t o convert the prices for
the legs into a comon currency. WO 2011/ 041168PCT/ US2010/ 049627 [ 0069]

Fi gure illystrates l ock diagram of a tradi strate 310, whi ch may be
ot oy oKy e dea it daBer sbniu OPANHE ikt | i Rbreniay b nai ng
strat eqyoddld Ioneé bEGS deee | EOGrARA- thd PReb iR N grtgmak@mﬁte?»ﬂﬁ% driidgees the

rel ati onship between the tradeable objects 322 for each of the |egs 320
usi ng tdaen hpirreprgsends tho snsddamartvdt, fiorl expmblee ridhic3pddamedet mtteallowicstselaeiae of t he

ot Pt ogysa 10 e oL Rafe BB PR Gk IBhRET B0k BuPotRg hrs o0 B gt ™ ™

rel ati wighiapa pheiculXpoiRt 8, tirdks STIEmbikat daitzhﬁla% aRgiNgudd hatkegdepdil OMutked spread
with two legs 320. Leg 1 is for tradeable object A and Leg 2 is for
t r adeatsicethosfestto the quantisigaipvaileble agheinsde market e wpy elseirefenr to sgagtgs and

mul tipl] 6 ' j - M

res pectdlv\% }ggﬁg%%?lg%@{‘ﬁ%' @%@2%%53@8 }Illagfg%é% Pﬁgé%esléélﬁggﬁ%lfet\%}]ag rP “t he spr ead
310 i s doasighred the figi evefof hiaakie dbpth. dcerck akai Srobothglitisidasiket mey dpr ead
rati o, same direction as the spread nd 1 ynit of tradeaple object Bis
sol d (ﬁ@@gg?r@ét@pﬁe%%@ leyglio @a&ﬁéégli’t%‘efaoaf”ﬁaé%éi?-oﬁl e tanrgmiagehinaghyy, maget

menti o 3 NIVl VAR r adi i : g inition
I e T B e e GHL R
t he sprlesdh®8i4l prscedovaly. Horemamplef marketdeith eaglbe pedvided enlg drdhd posiive ve

spread ratio, sane.directjon.as, the spread nd unit of tradeabl e object
B < DAt IR oL G LR RS ek s R b ASS IHE < pr ead)
[0071] The price for the trading strategy 310 is determ ned based on the
definition. In particular, the price for the trading strategy 310 is
typically the sumof price of the tradeable object 322 multiplied by the

multiplier 326 for each of the |egs 3?§p of the trading strategy 310. This
is illustrated in Equation 1: Strategy Price =41=11ftait(1)* Prin(1l)Eq. 1




[0072] Mult(i) is the nultiplier associated with leg i and Price(i) is the
price for the tradeable object for leg i. The price for a trading strategy
may be afwecbad4bysspri ce tick roundi ng and/ or pay-up ti ek3/USkiowvewse7 bot h
of these inplenentation details are beyond the scope of this discussion and
are well-known in the art. [0073] The dj scussion above applie et.her the
exanpl ¢nFmatep such ag e T f@%ﬁ? h%%q 1Pl ot e vty (EEG s aad 0%5%1@, a

real spreadadgmul d be listed at an exchange, such as exchange 130 WO

2011/ 041168PCT/ US2010/ 049627 and/ or 230, as tradeable product. In contrast,

a synthetic spread would not be listed as a product at an exchange, but
rat her [D0d8IVarcedus embgdinests, He sypiewaldOandudesanerd than aneeliont demice léQchanges.

F h . the. fol | owi ng_di ion,  th ' 10 |
i scusdsh e oy Rl i ot ghuft 3T U5 b8 O SR PR ey S 15
those dhsemsfRtabieh GIhARY gabSHy DX @RPhd 8dlcitie thexcBalgespoead i s being

traded. [0074] Continuing the exanple fromabove, if a trader believes that
tradeabl e object Atypically has a price 10 greater than tradeabl e object

B, t herl084Y Tncardaip cpipedigants. ths systgm; k0 18gudesdneis diravane etfavayilfPer ence in
price ﬁg%é‘?gg | | L B%%P 1.t he spread
mhenevgghﬁﬁe |§ rgﬁ%%“?Q“%ﬁ%%?@?qgﬁaﬁy%§$*§§%§%q@ﬁhnp ZQHEQE%%QB?hat
t r adeabki¢h thojcietit davics 140 and fhreiexehanmfze 4530.afacht anadteaptrecalnacic Bed 0 at a price
of 40. The current spre rice, usjing.Eqguation 1, would then be (1)(45) +
(-1)(4d¥09d%?%mﬂ¢%WY§@ﬂﬁ€§§3sﬁgwaxﬁ%pﬁvpﬁ%ﬁrmg Fead of 10. Thus, the trader
may buy 1 unit of the spread, which results in buying 1 unit of tradeable
obj ect [0050] 18 cB#t4if @udbdthRen®) theS§btehND0Lntl0lids MéretiiAdRRRKENMBE €50, Brat 40.
At sone later time, the typical price difference may be restored and the
price cftavadeny hipsemnunieatian wathoneltielepichanges similatiodbe exdiepect3® i s
32.’ AL ({ihlugse %ngtze. u%ﬁ aFralrr%g eOfe ttpneaysa 5\%%96 Lfe ?ﬁ&ig‘eollol tfo ttallag aﬁ_rlilg‘l(rjeet ar ells 1
unit of the spread 10 close RS TRS position e' at is, sells uni tof
t r adeahne cRbljangt tho@iicthb dyBwiy UD0, tfooéxahiphel ealidraatdlf g ehulle chewagscomde a
profit on the total transaction. In particular, while the trader bought
t radeatheéls%j"@él} e%hﬁﬁteyaﬁﬁﬁ%@eéﬂo A5peeafic gwhanget 42, | osi ng 3, the trader
sold tradeabl e object B at a price of 40 and bought at 32, for a profit of
8. Thu g = B et Ol e n IR 1 188 10h P9 B4 read. [0075]
The abgi\(/)g‘5 XEEE e gggﬁﬁeggt’af t%gr%%?% sg?giﬁgéﬁtggfqgr%gfvﬁgh stability
t hat t hleviceadeabtessiobjcempsenadan lhethrowghds, dredfuscichahty dftiee crenkddvigr 11de at
appr oxi mat el %he gﬁsired times. This allows the trader to achieye.the
desi r ed™prPTErTTCH RE MgSr 4138 08F 6O MPBRR IO G0k CHEMF e pomRU R dice
det er mPRs, KeH@Sbided o't &t s thaltikehnk® 1BUWhAE af@hér RniRkihh A idE mfag adi ng
strategy. %hen, an automated trading tool, for exanple, aftenpts to achieve
t hat deawdridelagrapbabysehingéringe anel traddr| ilmgertade cinbedmentsahpiaismiaatld0 pri ces.
For exqgajg (yh%n a tradeqieqfe&% aplpr%qr tQ b%%:%{AS%kk:tQF th%ging

495 OLF O% M8 FORRH IR CERICCE RiP QLTS RECREPPTIN 1Y A8 Ry

strat egy
aut omatfus@lonylifl cxeie: @ievedydE0 @y BOpdrefreict 8¢ nidte @RnuelcbMmPudiy @hvilesr )inf or one
of the tradeabl e objects 322 of the trading strategy 310 to achi eve the
desi r edeppincatiodimertie the ghnpesBP ardedes 0ar §6Moes exmpding gerisesodesi r ed

strate Il | red i ge, g r [ e WO

2011/ o1 BaHEEFRBRIFRRoJBIGP Rty BF e Bri dBhare 13Ty WIS Ty e
to as tpeefoguad bnmokethan dhecahmeingldegices referred to as a lean leg and/or a
hedge | eg. The price that the quoting leg is quoted at nay be based on the
best pr.i that an order could be filled at ip.the hedge |eg. e best
price ilﬁﬁf%)&fleamuy cfhed S, ﬂ}e&aﬁwa@ézﬁﬁ%ﬂ%g{ ieGert g ohe Bass Tk price
when bughiBnenkd6f A8 ShtcRial 480 hihyRSaRFAR: B dofnpRliR® pkABWA a@thcldliend €aned on
price, lean price, or lean levél. As the | eaned on price changes, the price
for t helegicddd0i Astahethquataimmpdg, thegfunetjonaliyofehaggevinl Ay mey be perhaimetddiyn t he

desired strat rice. 1t. shoul d be understood that the ned, on price
coul o deBopuTet Beihig devied POl B RN AR BT e TR B8 PG Che
quot i NGSucBAnlafrahgdn @l mal ecautRmBhEEidnt agifg] 10®)cs ABYndehemusliRthe an or der
in the hedge leg to conplete the strategy. This order may be referred to as
an offsetting or hedging order and islbypically quoted at the | eaned on
price. If the order at the |eaned on price is not filled (or filled
sufficiently to achieve the desired strategy price), then the trader is
said to be "l egged up" because the trader has not achieved the desired
strategy relationship according to the trading strategy definition. [0076]
Al so, depending on the trading strategy, the price of a quoted | eg nay be
based on less than all of the other |legs, for exanple. As another exanple,
the order parameters of an order in a quoted |l eg may | ean on other types of

. o o o o " o,



I11.Spread Order Modifiers [0079] Certain enbodi nents of the present

i nvention provide order nodifiers in relation to a trading strategy, such
as a sprexag2ohasireg a desired spread price and a desireaCoruseriogusatity. WO
2011/ 041168PCT/ US2010/ 049627 Wil e t he di scussi on bel ow focuses on applyi ng
one or nore ifiers tp a spread trading strategy, it j.s understood that
the di sfS4¥d2pre ﬁem&u@gca@owﬂa&ﬁéxal&ag? 180 cbelt ¥ birehe C’tl%ziewa?ﬁ@g%ﬁ ng
St 1 at egices o @htiteb comnARBAle ARKAY Hiftdint xAangX pgW! e enbodi ment, the order
nodi fiers include a quantity nodifier and a price nodifier that are applied
to a desired order quantity and a desired price defined for a spread. The
quant i tlP0E¥dneitaia cmbdilmants theegatavedyel 2Ran physidatlg leoatedfad thesseme sdads theul d

i ncl ude;a rce ge val ue .raction, and/ a constant value.that are
used s SRR B bt ferPolib R e 0 520 RGREH RLlpelBy i Bihes.

r espectsit¢@k yhe ckbRanguano.i Iryccaath @hbsEemBmeli the Blicht aoHtel] B 8@hhacdBtiecaened
using preset fornulas. According to an exanpl e enbodi nent, the quantity
nodi fi et thii spmgesifc anthegashange 139.dby cegigmmmbogdimeits.ithegapyvaatlt s Pstied i ne a
pl urali LI I i - efanr 0 i ter as
"disclgé%ﬁ9%ﬁ§%®%€§%g&§g%éh@ﬂﬁgﬁaﬁkgﬁ?éag]ggﬁgﬁg%”% E%ﬁ%qggSired spread
order quantity is submtted, or disclosed, to the market at a tine until

t he ful[D08sWhednetphewd for e salgudrtartty, inh sergste cmbedimetsethe systemdiOD aany

nodi fi er dﬁt%hniges a price |leyel for each.di.sclosed gquantity of the spread
or der, 'BEEfe Pt I Reh it 81C1SBERHC HUARCPRYPUNSAIPHATESHICHEC Bl may be

submi t tisddfbyafe, Hrdd AlCMbsPEL el 8YRbrs, blchaMRUA R BRIRMSLABH cfllpichiio OF
nore di scl osed spread quantities could be submtted at the same price

| evel , mdddnes, sotityohandgersy axdadnrdnay ptos/deospidorsgavessd quantiti es executed for
the spread could be submtted at different price |levels. [0081] According
to an l.e embdodi nent, a,twn-| spread .be oting a.single leg. In
such antEdddeRean oy e GBI RE YRSl Sriifis oF
first dhépleoarth@uast may barhpoykdr The fysiah 06@thchpibeatt G hérR chitet déelces m ned
for the first disclosed spread, the first |leg of the spread may be quoted
based k0t o gripare gategféw)g%lh ageh PRI HowRleatipnigrrchagcs 23%t Thi dienbsed price

and f Ur&eg{;é%% %ﬂ?ﬁg ir?@orﬁ&hﬁf%ﬁté&%ﬁh%h@@?miofé &hge %&Btgﬁﬁyes'z% Hach g%ﬁ% gagl. In

such an Iment, a second disclosed sprea submtt upon
det ect iinih @npmedeitennivited conréspgeding docbangt 28).t o an exanpl e enbodi nent, the
predeterm ned trigger nay be detected upon receiving a fill of a hedge

order t i S submtt en the ed lLeg.is filled, or in her words,
Chon’ 361 Gad gitBut el i QediySeed 190 Rty ne Sisedarshy e ienfdetd bl he
pr edet efigpuoed aBB‘jIeQQ?_reXFtﬁEled R &%ﬁ&%@qleﬁg?wayg 026 Hﬁ?ibbts%ﬂi‘igartt&]ﬁlehedge or

before detecting a fill of the submtted hedgé order. Different enbodi nents

are posssidytay 129, distussddombodetieceiample. Hong o1 mgesrof thgxchanges 230 may be
2011/ 041168PCT/ US2010/ 627 100 Accordi ng to anot her exanpl e
erbodi RERE s egatse o0 fle R by I M e gt ed at “the same time. I n

such an enbodi nent, when a first disclosed spread is determned, the first
| eg and00$H Iaeperatoh egleht ddvicesy0ard, aytillzed gy atusel tbasetbrderstthBugbiseilosed
spread quantity and price, and further._based on a spread definition. For
exanpl dradgRip O%Gﬁ%ts fisted pt didigrang cxghpngay 238 Hoe gelesy Ao seidiropeh aipnfimeEed to
hedge t i t d rd : second
discloéggmi%#égﬁ%ﬁgg%%gﬁgﬁﬁﬂg%ﬁgéyygﬁﬂm%%g22§cgﬁﬁﬂpg§’g%/é$8%:1%%%?spread
may be fram fird axeblaripas 230 thnoughehs gatowalysdl20ab ogse dr spreesdhpcliane devickdi2liOonal | y,
the quantity of the second.l eq aorder. may be changed based, on the second

di scl os %%%W?Y gljo uﬁﬁ%f‘oar gi% g?VdC tB@%ﬁoéﬁEngﬁeﬁaﬂ? MGABS %9ES18dge
order i gfdd alr?&deﬁof‘@‘ﬁ‘a@éa@f‘ero_ﬂj@d{ oRensSmbimet dgd for the first leg of the
spread based on the second di Scl osed spread. [0083] The process of

subm tting subsequent disclosed spread may be repeated until a full desired
spread quantity is submtted, or until a predefined condition is detected.
The predefined condition may be tine-based, such as a specific tine that
triggers termnation of the spread strategy, or a market rel ated event,
such as detecting a predeterm ned condition based on market data or other
data, such as news data. For exanpl e, ] trader may wi sh to cancel al
trading strategies right before a certain nunber, such as the unenpl oynent
nunber, is released. It should be understood that different enbodi nents are
possi ble as well. Wiile the exanpl e enbodi nent describes re-pricing the
exi sting quoted | eg order upon sending the hedge order, it should be
understood that the quoted | eg order could also be re-priced prior to
submtting the hedge order, or after the hedge order is filled. A Exanple
System Configurations [0084] Figure 4 illustrates an exanple electronic

e . e



WO 2011/ 041168PCT/ US2010/ 049627 7, 243,083, the contents of which are fully
i ncorporated herein by reference. According to an exanpl e enbodi nent,
spread orwensipl4amed via the client device 402 are procesIasbusiong2spr ead
nodi fiers by the spread nDdifier application 410 and are risk checked by

t he risk | i cat.i on 4 2 accor he. t.echni ques .descri bed ein
[0086] | NERUMPCEIE 5B G ient élCEéﬂngdnéH@PH@%E}%%@iodﬁ Oégﬁ‘ponent 408
may be Jy tcy§§2@t It Q8tafid én%'gdnqgﬁ/tk %ecli%gtzdevtbéetﬁbr@fﬂ dRhfunit HRnSREEALLNGI ne
aut omatd on conponent 408 coul d be |located at a server. Further, accordi ng
to yet thamooiveof texennbheges 280di ment, sone conponents of the spread engi ne

aut omat i on 408 nay be distributed between the client device 402 and a
server on, Wt at eway 404 and the .client device
202, s PRI elfln GRSk MsHel 20 n Ao Ak T 16, b et he
server «xekdngcpe3d. %rﬂeﬁalhle&tbo@ﬁﬁéﬂﬁs afg@fe\x@;éalll)'lsi‘m doﬂnmeﬁcaaleﬁtvmfme@b@di ment ,
the client 402 and the server may al so be configured to share

r esponsingiof thoexchanges 24-m a ri sk check or to apply spread nodifiers to
spread orders. Different enbodi ments are possible as well, such as

al | ocat i 10 and
t he r|Jgﬂggqﬁi%g??gﬁﬁﬂ§%ﬁm&y?%3&82%2§é2§§gﬁﬂgf%gg%?hﬁég Ier?g@%tgpglr%ﬂexanple
enbodinmnbrnkheoﬁ%nenﬂwdg&ﬁﬁ@zﬂﬁﬁommmﬁmﬂhkudgammuﬁéio|nterface t hat enabl es
a user to define spread nodifiers, such as a quantity nodi fier and a spread

price 1 fier. For | e, .when defining s te spread
Pont g BBkl oficgormon i naagsa’ Frchordnad & pelehal Bl Bt o a
spr ead RédusRdAbbwehay 88 Ghplesced alowe oPfn coPhbinatibn'in Qhrious¥ormd rhafda¥e) €.

Addi tionally, as expiained above, the quantity nodifier g be defined as a
singl e fdhwre%d/oqaemww insmgtéonstim seftwaye zfof ﬁmplerCQﬂamﬁe bmicnts cnaypr ead
quantit © I‘OVl eec{ naf IeYet”Ml’stn?ctu%(sa{res? o gn grc%erutfeor d qe me at Coqll a(tjs abe used to
cal cul ate"d gisc Ry spreaad pri ce any* 80gPee osed)quan or ‘each rel oad
spread mémdefy, héEthﬁpCDaHONDdDWDezEIﬁi/&IEQICDWGorbtbﬁeétﬂﬁnldﬁ%rgdﬁ&)al plvposcdbe used
by the spread nodifier application 410 to nodify the spread paraneters, as
will émHH§€ﬁ§§@@WTﬁm@@ﬁﬁﬁékaétaiI bel ow. [0088] Additionally, the spread
nodi fier application 410 could be configured to provide different nodified
spreadltypeeyhﬁgifﬂﬁgngreconfigured with certain nodifier values. In such
an enbodi ne ould select a specific nodified spread type to
trade, and the spread nodifier application 410 nay retrieve the settings
associ d08e2|wh¢ mentivmed eberat, edacwfiimletd ttad e a\M’)lQ@Md@M@lCﬁﬁ@CW USA0 2012040627
and appl settings to det a disclo pre antit and a

di scl ostg%y Ci%c%orl%il ne%t’c?ﬁrardgﬁ% ?tcﬁSPO gingttﬂé Htgfsi“é‘ g¥p 8880“1 89] The
risk anfudirfgasttﬂawgy%Q spreyd. pﬁfaﬁfﬂg@sbte‘éh JPRAGEIBAing O ab&h s b Bfifafiz@od r adi ng
strategy is approved based on the preset risk parameters. The risk

appl i caﬁ%ﬁ@gﬁsm moyggentsin thy relasonships hetversyitltrapgablg elicehia thptradias engi ne
autonag%%% 4Q%r%%ﬁ@% r a certain trading strategy can be used. B. Exanpl e
Inplenenta ? According to an exanpl e enbodi nent, a quantity

nodi fier may be defined as a single nunerical value that is |lower than a
desi r ed08¢3]eadaderdray wtilemtah tayitontate dsteatingatoo et edic wedirding tpothdian sohteghe
desired. spread order quantity is disc]Josed to the market at a tinme, as a
di scl odi¥ S¥yPRIsdths prematediitrdingfaq) @y té%tap@aif‘é%p@w&*éﬁ bysTradiBi tt ed when

t he flhﬁ%hﬁﬂ§%kgﬁﬁgnéﬂﬁﬁpqmgB@@%k%g o lIfigxecuted. According to an exanple
enbodi ment e disclosed spread order is submitted a nunber of tinmes unti
the desired spread quantity is executed or until the spread is cancel ed.

For ex a{ﬂM‘H A trhdiag desticge defos eadagership hoywean thd, or nidre trgdeabld ejeatowitici er may
be set t fine, a ntit

ai soi odbfedpFadtirSRbR Sulbe et CRRY R E s EAT bk oty 6B afo e bmeb i ver y

submi t tedg bpottightirket ofund irhdihpstrales.red spread quantity is filled.
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[ 0091] According to an exanpl e enbodi nent, when the first disclosed
quantity corresponding to the first disclosed spread order is executed, a
second diwolsedispread order is subnmtted. The second @c3alSesied4mpr ead
order has a new di scl osed spread quantity. According to the exanple

enmbodi rovi ded gbove, with the quantity _modifier set. to "1," the
Second lipesRBen qﬁ fersjrategy iyjerbe badehintiedh fiFion fifhe Ha(tilaa dIHFEX h
di scl 0%@9019%?&03 'tl%aeab'i@é(bjgﬁ 8fLspbRding to eei'c‘ﬁ"l@é’ﬁfould e el & Bgy under st ood

that the second disclosed order quantrty, as well as the consecutive
di scl osenhilgdpnvhani tbs fradioglsdatbey Isltcb besddt the Idaﬁmtlhm sppdcrfsts vdiigetradgablcor der

tity, th |t i f f d d ord
(it ey angisseaitg afa R Spetud b hiBing SEROT e Sttt e SGiraR F Ry e
mar ket Hafbd ddfhied des thethuyRIeRe 1adide ktrad@Ninvbleb b‘uﬁﬁg emd @t of DAR2Z]

Additionally, as the quantity nodifrer is applied to determ ne a new
di scl osr@dle@i:danbme@tyfon’ lse Aeachsatlingcinssmgt of grseennddradesble pbiectder kse Brothilinger may

pe apPieftadife Qe | %{%aﬁ Fe%ﬁvegf LtSinlify RpR0d DALIORPGIAURF010/ 049627
determné a Bach sclosed sprea rder.

Accordi ng to an exanple enbodlnent the price nodifier may be defined as an
of f set [0066] Inaddipiph) thd definititie fodelsd ﬁrﬁﬂngiﬁfa&'@ iy secififawpieed ratiot shoul d be
understood.that the price nodifier nmay be defiped as a percenta e that is
appl i eoﬁsmfy‘wttﬁﬁ WHB srghdge ehthedadpigisiateey dag é@rﬁ?‘ﬂ‘@ﬁa AL ReetrEsa R8s spr ead

price fagror?e%&e%f‘ﬁl%%gt e gl &ﬁ?ﬁd&%@ﬁ% cﬁfaﬁﬁt’y of hdif E%%g%eleﬁfr?ﬁ?ﬁ 'g{gent S

are possib as wel may produce simlar results.
enbodi neindr legse Fer bin%enmc j acteadmmp$tfaiteryy may okeddfmed sach taatﬁaurygigethc)trhéiag t he

of f set ue co be. appl i.ed ta. the desired rea rice. of, the |.ast
G sor o< UAEE GRS Pag R MRS R i GG SSsPECE A e S oFfr ot
di scl osgehRiRFRRELIOOERE BRkE BubiTLA bedle @ﬁreﬁdﬂﬁaﬁ@%ﬁd}f ®AduRieRAidLd ce, and
the of fset may be applied to each subsequent discldsed spread order.

Al t er navhefledryhe kepas tdénreuhq»eahtdfhesseteadrma}th)l@ pa@pw)eml sold (theespthadiratedisspr ead
price to %“@ rnln a di;sclosed s Sprea H{ICE f the |rstcﬂafclosed pread

or der . BylpB st watsSe e s o eé’&tv TS SRAFE T RETOFFEEL

val ue lﬁlthglA wvsal,d Hehe nex thedipsdal eserasspdigad withdeg Breyuldbe pi3aced "x" nunber
of ticks away fromthe |ast disclosed spread price in the direction away
fromthe market. \Wen the offset value_ is negative, the next disclosed
spread BP%rlnﬁravlewtamC%él%fspk@a AatBIRY bf Ippligdsorimalicit Bor REncadic di scl osed

spread f
T oo AT e LA AN I8 R, LS B g [
desirednﬁpﬁa&dimﬂmné”aﬁ ‘tIneé previously disclosed spread order. [0094] Table

1 iIIustrates an exanple set of price levels using the price offsets

Cbant| 1908 A& Rongliy b AaRul YoriRE FRBN® LeRla Bk W By BTRUERE PO o o

"1 ABSYCHHtEDwWIR chdile@ $aimRltR ding] sustch At FHe hﬂltﬂiﬁﬁk 8 u;bed towRijhst ﬂ&tprfi‘)e%@' osed
spread order has a disclosed spread price of ' that is equal to the

desi r edhe pardigelaplei dex. detanypimiog thequire 88 herpsdo T (bﬁ owdigrier forreacl fegepaybeCr f set

the same as the spread ratio. For example, in the example above, the multiplier associated
with leg A may be “2” and the multiplier associated with leg B may be “-3,” both of which
match the corresponding spread ratio for each leg. Alternatively, the multiplier associated
with one or more legs may be different than the corresponding spread ratios for those legs.
For example, the values for the multipliers may be selected to convert the prices for the legs

into a common currency.
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WO 2011/041168 PCT/US2010/049627

[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
cach of the legs 320 using the spread ratios 324 and multipliers 326 associated with each of
the legs 320.

[0070] Once defined, the tradeable objects 322 in the trading strategy 310 may then be traded
together according to the defined relationship. For example, assume that the trading strategy
310 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 tradeable object B is sold (negative spread ratio,
opposite direction of the spread). As mentioned above, typically in spread trading the
opposite of the definition applies. That is, when the definition for the spread 310 is such that
when the spread 310 is sold, 1 unit of tradeable object A is sold (positive spread ratio, same
direction as the spread) and 1 unit of tradeable object B is bought (negative spread ratio,

opposite direction of the spread).

[0071] The price for the trading strategy 310 is determined based on the definition. In
particular, the price for the trading strategy 310 is typically the sum of price of the tradeable
object 322 multiplied by the multiplier 326 for each of the legs 320 of the trading strategy
310. This is illustrated in Equation 1:

Stratagy Prics = L, Mult{t) = Prics(l) Eq. 1

[0072] Mult(7) is the multiplier associated with leg i and Price(i) 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.

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

that, as discussed above, a real spread would be listed at an exchange, such as exchange 130
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-1.0 Oder 4 4.01.0 -2.0 Oder 55.0 1.0 -3.0 Table 1. [0095] According
to the exanple provided in relation to Table 1, with the offset set to "1,"
the firstwoizetllaswsd buy spread order ("Order 1") has a frrats2adiosedéosed
spread price of "1" that is equal to the desired spread price. In other

wor ds, accordjing tq the exanple enbodi nent in Table the offset is not
appl | edni6 o Fipdetls wofgaod SR s grastc %%é\né?u,]fd P?nﬂ%ﬁ{b“f%iears a
enmbodi RRdyct bhe QLhafk. GRYAHD8e 3&@6&%&&%&@@&&&& Gk 8R€Hr SBfLead or der

[
as well'”. Once the first disclose buy spread order Is executed, a second
di scl oswdhdngys. sivrdbelpapdss of thorfdBowinig)didvassiony the tdidsnd oseagygllns ity of " 1"

is subm.tted ,at a second di scl osed read pric f."0.0." Th rice of the
Second GHeSTdasa HTHRR e Sras” I ERSRE SRR Se D iouBs g CHaSsr sor of
"1" tOHeﬁ@vMa&%lsodie%ﬁbl@&ﬁ@hépi&@ﬂsﬁéddﬁ@b@iﬁ?fﬁdé&.- As explained earlier,
when the offset value is positive, the next disclosed spread order is

pl aced "x" nunber of ticks away fromthe |ast disclosed s&r ead price in the

di r ect i [874Hesptinpisg thexamplk o ahnee.df 2 fadqrdeliones diat fadeaply elvect Phus,

appl yi : f "1 t I.sgl r | "1, 0," the

second qg?lrgggﬁ'o@%c? %E%re ggfr%art elrf:tganl 12&15? éﬁg EOPTQ cgﬁ Otﬁ%r?%éc%d? ﬁgaﬁgg gﬁg %g‘?'st cl osed

buy sprspaddevidacver sheakifferthedin paick bietwbeditradéabsedh)buy Asipd dad lexsdiem Heandng a

di scl ose{?r quantity of "1" subnitted aL a third disclosed spread price of
§

".1.0."Se ﬁléﬁf’tpﬁ?ardd”’l%ﬁl@‘éqré%é&@fﬁné%& Pratednis ] Qeferrr e By sappt Yehg t he
of f set Bjeathe obRet A& a%%g)ggg o@lmh@ﬁs&aﬁl%ro%?%t Brig&f;a@%e"&-zt@; 'Thzreﬁrr%rgurt h and

fifth discl osed]g%uy spr orders are subsequentl ubmtted at t

di scl ossprkad prieadispgi lxpstiaf 1,"woldd @endred 1)(43). 0(-1)(#@specwhicklis/less than the
typical spread of 10. Thus, the trader may buy 1 unit of the spread, which results in buying 1
unit of tradeable object A at a price of 45 and selling 1 unit of tradeable object B at 40. At
some later time, the typical price difference may be restored and the price of tradeable object
A 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.

[0075] 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
generally, a trader determines a desired price at which to buy or sell a particular trading
strategy. Then, an automated trading tool, for example, attempts to achieve that desired price
by buying and selling the legs at appropriate prices. For example, when a trader enters an
order to buy or sell the trading strategy 310 at a desired price, the automated trading tool may
automatically place an order (also referred to as quoting an order) for one of the tradeable
objects 322 of the trading strategy 310 to achieve the desired price for the trading strategy

(also referred to as a desired strategy price, desired spread price, and/or a target price). The
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WO 2011/ 041168PCT/ US2010/ 049627 [0096] Table 2 illustrates an exanpl e set
of price levels using the price offsets of"-1," "0," and "+1" in relation
to a sel lwepnaadiwsder having a desired spread quantity Pafi/us3g10/0a6desi r ed
spread price of "1," and a quantity nodifier of "1." According to the
rovided in relatio o Tablje 2, a disclos It ch of

exanpl e t quantity of e
the 1ived thr gty osdarys Rlprdn St 6 4 dho-quoting g ?ﬂwrﬂ;lmrﬁ?g Sirvierss % to
the exappl 1@an%gmisfia h&ietadl erds prié%efhﬁftlflegtg&otihg 1801 PRl eflat B bARJRAI ce of
the first disclrosed sell” spread order, and the price is set”to the desired
spr ead the bese poée thatlanGirflsretould 3f fikest atin dfefledge Egddihe best picd isGydic@lyOhder 2

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

tool may then submit an order in the hedge leg to complete the strategy. This order may be

referred to as an offsetting or hedging order and is typically quoted at the leaned on price. If

the order at the leaned on price is not filled (or filled sufficiently to achieve the desired

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

the desired strategy relationship according to the trading strategy definition.

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

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

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

prices that the filled leg was based on.

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

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

111. Spread Order Modifiers

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

trading strategy, such as a spread, having a desired spread price and a desired order quantity.
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WO 2011/041168 PCT/US2010/049627

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

trading strategies as well.

[0080] According to an example embodiment, the order modifiers include a quantity modifier
and a price modifier that are applied to a desired order quantity and a desired price defined
for a spread. The quantity and price modifiers may take many different formats, and could
include a percentage value, a fraction, and/or a constant value that are used to modify the
desired order quantity and the desired spread price, respectively. The quantity and price
modifiers could also be determined using preset formulas. According to an example
embodiment, the quantity modifier divides the desired order quantity for the spread to
determine a plurality of desired order quantities (referred to hereinafter as “disclosed
quantities”), 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.¢., a first disclosed
quantity and a first disclosed spread price are determined for the first disclosed spread, the
first leg of the spread may be quoted based on the first disclosed spread quantity and the first
disclosed price and further based on market conditions in the other leg of the spread. In such
an embodiment, a second disclosed spread may be submitted upon detecting a predetermined
trigger. According to an example embodiment, the predetermined trigger may be detected
upon receiving a fill of a hedge order that is submitted when the quoted leg is filled, or in
other words, when the first disclosed spread is fully executed. Alternatively, the
predetermined trigger could be detected prior to submitting the hedge or before detecting a
fill of the submitted hedge order. Different embodiments are possible as well for detecting

the trigger.
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-3.0 1.0 5.0 Table 2. [0097] According to the exanple provided in relation
to Table 2 with the offset set to "1," the first disclosed spread sel

order hawogoa/disgl osed quantity of "1" is submtted atca/uscosi4sescl osed
spread price of "1" that is equal to the desired spread price.
Alternatively, as explained earlier, the first disclosed spread price could
be det el_bhf}/ﬁe%wﬁvﬁ%m 4AoHYT CXRNIRIF PRBPAIMEnE (O fResiof @ dv e ?gescpagq&rm%. ° Once the
first diiselosal aplkhintPrsadorhfanbdBmeXeGHERY fird BRRMM LAl asRnseh)
spread order having a disclosed quantity of "1" is submtted at a second

di scl ogbdlfisyp tagaaddphd sseomd le Df he'spBiadinhayr heyquotedt heckorbibdidmehased sirest rat ed i n

relation to Tahle 1, e .second discl osed.sprea rice,of "2. 0"

ot or mHEA R B iR NHBT SRROSD Sopread e pler of SrBLed ep s E ke o
the pragededd RAEEOrderMag¥Phk@imedd @phddgglihe M ENHERBoRE ISLtWHad HR Hedge
positive, the next disclosed spread order is placed "x" nunber of trcks
away f rasgiertihecnt.gbe sesoad Hiselesrdsipreaddngyr hecsaibimittady andithe seedng deaovdyr ¢frtben t he
mar ket , re "x" is. f i . We on i S sel

pr oad B A0S axiatich LBty O s SRuER 8] bR PEEP PR T g

di scl ospdnttgrogast @oat lef Yrdet mal 'beichasiedWatddash Bt seohfdisdlodésS@laagsd spread
price of WD 2011/041168PCT/ US2010/ 049627 "3.0." The third discl osed spread
pri ce dbcooglipg tq ancpapmple grehedpyeripphen thg hedge asderdsfilled, anpwpordggmapke second
di sclo el T . i ities and the
discloéﬁgmggggggﬂ%;?%gg£§%$g§ﬁgaq%%%%ﬂhgﬁggfgﬂ%ﬁgggﬁgg %%y be determ ned
in the simlar manner and are shown in Table 2. [0098] Wil e the exanples
provi ddd083 Thelpao¢esnof subiating sulisequeht disclobesipresdenay Isd mwgtacdiftd@tfullhat i s

applied to di scl osed .desi r.ed, spread pric f a,.previpusl i scl osed

o her © et et Ot derarU Bt Ehat i R et cof B RIS dBset bl e as
vel . gﬂéd&m@@%@m&ﬁlﬂn&y B BnRiYaS&, Sud@od! adsfpegﬁeeﬁﬂertﬁg tAPEr@ RPMiR@ ok 8f @ _
desired spread price, such as the first offset is "1," tThe second offset is

"2," etthe spiparbstratdy, of  werkst tiniddicvsat, dedh asatdtesting a pheseteamiicfl cendiiee bet ween
two consechti vendl 361 8PS SRNLAMIPILEER dudy TRI SlAR PRSIk Y [f er ent
embodi MERT S are 50 &1 Bl &8s WP Tdﬁ@@] ccor dingPto E%e exgﬁ%Fe

enbodi rants all endmgtshetedics elghsiRdo pr@agingGlaitet, syclaakhe hﬁerﬂ%l&?ﬂn@ﬁt&dm&i@he ad
price are determ ned, one or nore I%%s of the spread nay be quoted based on

t he nodb faleaged pht shepleh he apdareped handifigeents pmbedimsals ar qpssibRsasexPl- aVhde in t he

di . . C i ¢
et o m'nagt 1 R Pod bl HLAGS SRAU LhbiR Mogilep IS SuOBERE 7 (e,
as wel lhedge otdoelit shpuldad ypdeatvet elis thesqioledadsg ardept@dd alsabe oc-arickdsprior to

ltiplier, for | e.
mitip slugrnitting the%xeggy or%er, or after the hedge order is filled.

A. Example System Configurations

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

is in communication with the exchange 406.

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

automated spread trading application such as the one described in the U.S. Patent No.
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[ 00100] Figures 5-11 illustrate a set of trading interfaces that may be
used to enter nodified spread orders and nonitor the processing of the
order acowodnnigp4iwsone exanpl e enbodi nent. More i nfornmarcoseabatsd’t o t he
iIIustrated trading interfaces can be found in the U.S. Patent No.

, 772,13 e contents of re full |ncor ed herein by
ref erent 43(§ o f5 LPRicgtHad vehig rragrlfae@%fpar earm Vé IFgCS: n%%qor%regéo that can

be us ec&xﬁﬁpfér&@&odﬁnémdépfréa%doréé}ﬁ g?a@e@‘&lg%e &%Pﬁéillwdzoaré‘ﬁro%éﬁg@hﬁn
embodi ment. More specifically, trading screen 502 illustrates current
mar ket soma,drrqumﬁr@s bp th ccpscad mab dyfiemappticaon 416 rnd asprssaticdwedpryitbe ngk t wo | egs:

FESX Jun 09 .a ESX Sep .09, .the. mrke ditions of which are illustrated
Vit dephg R A RS ER h Bedt iR SR R ool b ombad: ment -t ha
trading screen 502 nay be used to configure a nodified spread order. Mre
speci f i[0084]YIn ah RRarhpRENMISIHEIEERE dlﬁeém@i%&leaaur@haaﬁ dontekknt 4108tnﬁe@/fbe508 t hat

can be selected to configure a nodified spread order. Once

2011/ 0deashthagxot dpoaotR7 Alkengivolyp thetsprrad g8ging a@@ﬁ@@@eaomprrenbﬁ@& on may
be hig t I that a
trader m@ g%ihéeeﬁltg Cea?&gat% gﬁ% pJe'rs}|cl;1ruf(=£llét %E%n%%tgq%tn%@h%i% ]qu uan%?tsé&eAn

of f set dohgploderd 6f ths splesd eipriny ademlation €08 @ay badBfritmetd bea,izcuse thd alﬁenﬂ: an be used

inrelation to dified spread orders., The trading screen fﬁg o0.enabl es
a t r adetevics 492 anda serieiibats ieammppigstion witlh the gateyvay (04 apd thelicpdevicen | eg
of t he R GRH i A SURMNUE oclPpertimt AL EAURRE ShAOHCLARL: Bndeparat e
interface could al so be actlva? to allow a trader to 3 i ne spread

nodi f i gresfoand/rok olméa,r@rrmhmp}re dn getraotlithembisdimeht, dw&]enhﬁnckerdsthwdr%rbe

d bed t nb ded
oot i o e T Sre P B G A ARk En g e Pk geRAC g ¢
[ 00 102]156&?151@ t@ Spr&tdj&“d&%t ﬁff@reﬁ@ém&fdllrnéﬁg 'a%o‘éﬁf)%el@ S’Ve@logIC@ng aIlB@attmghOW

first disclosed quantities working in the he spread. According to

t he exawephia drlalldsnatignedf spicadghedifionappbicativa 41%@ddmlge lssimaehcaw 413 tpthe 5: 3
spread Of & der @gvr ng a desired spread quantity of "2" and a discl osed spread

quantlt%/ , - 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]

Accor di[ngsr]oA@rordm@t‘qodreexeﬁipwérﬁmmHleﬁthelefchélsttdedics@rb@m@ isguéagudeavi ng a

di scl osed quantity of "1" is entered at the price of "O" As.shown at 602

and 604M5HEEE qhéb@%lbk%@hlé@féﬁﬁ@%}@ W eadquestiders: shch @s ¢ HBantity grodifiy 28d der  havi ng

a quant ity of
3o e PlgiaRrics frogBF. FROWAnR: RHin Rk A eS P EARCIRD S BA GobR,

bas ed ommtidme mlaiysintlodeed fislrtbatchllgwa ratusd:ryto atfildd spoal priee csfﬁsree aubhr ata olaf

,l.eq, orders 612 and 4.a uoted. at prices "12. 0" .and
34, oo Thestor b b Grudle i el dheetn el G 0% Reat §ghetin®hr i ce o
"0" andniye: dgrRd RS b sRS1Qfis&aeh Hﬁftﬁf%aluf: QRAQ¢ RlastsiEorthd beeli KR8 an
exanpl e order book interface 70 reflecting the currently pending |eg

orders quentlm'he\l@maeladly, Agseslqour/d enﬁ:rtfcrrelumsdba:t cmldlberus@érorcamlame a 5-1ot
guot i ng,.order and, a Eg ion e erv 1 r arﬁ &g for FESX Jun09.
The 10- lrréossgérrrrdorrlreee&r% K S&%rq“a“a%y |€‘1a Ee pﬁPEﬁa S n ThY SYELY det ai |

bel ow, HEOULES sh&efiéd BKthk @cranPomsh bt asdiasaic Ofrd&d maddicaapRitatich ) to
undi scl osed quantity. Thus, the 10-lot position reserve order, in this

exanpl énocilﬁt'rheder@acépeametermwélb? dispusserbingrenieraictaildiglgwi ng undi scl osed
quantity for FESX Jun09. Then, for FESX Sep09, a 3-Iot quotr ng order and a

6- | ot i Vv r §. 6-1 ot

posi ti (F){ﬁﬁﬂ;é sjg(?h\}{é&fﬁ& @E%ﬂ% B%Sﬁ}e?rg gg&éhg?f&ﬂ@ edge or c?q ea 3-1ot

r emai nidifferendinsdifiod eatcafdigypts thyt arf PELObliguredywith cBrtaih Irmmihiﬁa*t\emea Beduchf
tradrng scre ns 800 804 | aci n ond di scl osed  spr or der having
a di sciBEbodiRee bk eyl ;seqs?t aspocin og IO dypedpitiader aﬁﬁaleesparad 1.

The neVi’n&hﬁ&' é%%ﬁ@atﬁﬂréﬁ@%%l{%ﬂie% Yhd Sk %s'&lﬁ?e‘a v@%ﬁ@r@ sORctbhEpdipGHOSEd
gquantity of ," and the closed spread price is determ ned by applying
the preset offset of "1" to the previously disclosed spread price of "0."
More specifically, it is assuned that the 5-1ot order for FESX Jun09 was
filled and that a 3-1ot hedge order V\@? sent at the price of "12" for FESX
Sep09, as shown at 808, prior to submtting the new disclosed spread order.
As shown in the trading screen 800, a graphical indicator 806 illustrates a
new di scl osed spread order ("W") at the new disclosed spread price of"-



[ 00106] As nentioned earlier, according to an exanpl e enbodi nent, when nore
than one leg is quoted for a spread, and one of the quoting legs is filled,
a hedge owdeniiimisent, and the unfilled quoting orders mray/useowm4gei ced
based on the new di scl osed spread price. Then, a new quoting order for the
filled | eg may, be subm tted when.the correspondi ng he order is filled.
Thus, PP dheafiRgsde AeisERing 6rdé%§E’SF‘g SEEHHAREY, anfiwe(ﬂ%?@%ﬁl PHEO LTS or der
for FE%éogggﬂgrbﬁﬂk@mﬂﬁﬁ&pqw&ﬁ”"15.0," as shown at 810, based on the new

di scl osed spread price of "- 1" and the | eaned on price of "14.0"
correspondi ng to the best ask of FESX Jun09. As expl ai ned above, rather

t han r d09$9]cihegiskreplesioed 19 muerpetfoon risk asinagendng thédereing dertraditge quot ed

order could be re-price rior to submttin e .hedge. order. or aft t he
nedge oTHISEY et RApS SRS prasf B g PR TPE PR TGRIED Phadiorg

scr eensh&Bn?QdvitPIOD &RiGRE Vhrog éngdind dut@hatidhetosadaehe ra@%ftaﬂnﬂraﬁﬁ)@étr%SQQ
More specifically, as shown in the screen 902, a new quoting order 906 is
sent i rFaEbS}¥sIuUn09 at the price of "11.0" |eaning on "12.0" of FESX Sep09.
As mentioned in relation to Figure 8, the other leg is also quoted, as
shown at 90 [0 i 1l lustrates an updated order book 1000.

Mor e specif?%:'alIq',%gﬁllé:1 frediion a new quoting order for FESX Jun09, the
position reserve of FESX Jun09 is reduced to "5." The order book 1000 al so

shows d0UYda¢cedlipp i 4n aampésentwelioent, udnity FESXIcBepdde daboat @ ngnglo one
gﬁggp![ ﬁ]él%ﬁnglggllevrgg negtg?tti? g}v&‘% s I%ﬂeﬁggg ?}rg\e/agde% 'Er FES?ﬁy.S'?ﬁ’ 51(1)0% arlrla mbbo%irylgrg?atl ed
2011/ O4LHERPSTh VS0 a/04 98 8rict QLAY isii @Wsed dbltht hlavisd hed BfcdasSdis@bschir adi ng

screens 1100-1104 upon detecting a change in the market conditions in one

| eg of sphradoptesadd avsmedisgessidfsprsatl byder dsssubmmatiad Whent the first doclogedssnressin 1104,

the best bi.d.price changed.tq "13.0" in the market .of FESX Sep09. .Thus,

upon aeteli E ATl A8 ines of 3y PmpdpedfinBRb IR 4R oe ARG i o

"12. 0, "submitsddaiunaicr bt Bfes txilrted H&eled bhead Hangey iskxédiged (&amtinHeCSFreaWen one

of the.renaining gquoting orders is filled, a new hedge order. wll be sent,
8

and t hes easeledgliet exmyieidl a depjred sptsed fetify §mt HBC agankist modidict Ay begett he

| ast di.schose r i : - i 0 0] As
nentioﬁédheg} ﬁ@?? t 5g§§P§%?ﬁﬁmgﬁgﬁfF%%@gﬁﬁgkﬁ%%%%ggﬁgﬁf&?ﬁﬁtg#% that are
used i rdisoddsat spad ordsprreadbd comdecug vl rsabragicdso dlcl maktteuntih dieglesirédsdprdadl ance
to cover aLI.pggiible hedges. For exanple, in relation to a 10-l1ot 5:3
spread PREYAYI8¢¢-at egy, with both | egs being quoted, the pre-trade risk
managenent system woul d all ocate the position of "50" for the quoting order

of I eg [6098%kcorfing {Pin @(aﬁ@% drhBBU ik SE WK qll[eQﬁgito%gpk#s@g qtl?atftﬁy possi bl e hedge
(0]

order), thus allocating the risk position o r 1eg A al one.
Si mi | ardoyrespandingrte ther fadiedis¢lesedsaread erdsnts expentednawecind disdlesedsereaherdgnsi ti on
of "30" n reserve

or der ot "Ry FHE-AR BhaFloGrrandrfnnihbury Hslofie HER D5

[ 00111]AddardihetcethaBRdiple ehdaiiment frobviRt aBbws Mﬁl&h@-qlﬁlﬁﬁi'g* Abdisier 6 gquantity
until a desired spread quantity is filled, the@ire-tra e risk managenent is

nodi f i dbe siend dhelosedamapiiyk asyupla gethes tird yeurthaah fifth gisclased euaniiioudhyri sk to
cover t der.s I r . I i t he
above 105" 15: 5EURkaZliShole bPEndRLSR ial Bl CFTR Gtost dof B} BER.BE 1%
and botwell &ghe beisogntiygatisethsed eangtiag) tcotid befdiff&entwhai the hestqlietddd dafer | eg A
and the quantity of "3" woyld be quoted for leg B. In this exanple, the

ri sk mag@ﬁe%s,gwt&ﬁmﬁf SrgP ERRE Ogdltsplg&edpwg?a@iOaﬁif:r%@lff@eflfft_&ﬁn the or der
quant i téfdé%@EMe%&éérhﬁ@tabé{ve?%@&ggxééﬁtédﬁ"tﬂ@ﬁl‘éﬁ&t [i21 th&esfted S8tdhd bapal |y, a
position reserve, also referr to as "a position reserve quantity," would
be resewrttyfioexdcegdA. According to an exanpl e enbodi ment, a position
reserve for a leg includes a hedge quantity that is required to hedge an

or der i .pei ted in anqgther |le nd. a r.emai ni or der ntity
Lo be RS AR A S AR hr o B el o p TRl (o
50, " Vot Bachliscised HltcadrdBy tHeqse vastifie Mdgeapphied &7 decsirgdaptead pricfto” 3"
that is currently quoted in leg B, and "45" of "50" being reserved for
execution of the remaining quantity ig |l eg A of the spread. Thus, according
to the nodified WO 2011/ 041168PCT/ US2 90/049627 pre-trade risk managenent,
the pre-trade risk systemwould allocate a total risk position of "55" for
leg A, as conpared to "100" if the full quantity of "50" was quoted for |eg
A and if the full quantity of "30" was quoted for leg B. [00112]Sim |l arly,
a risk position allocated to leg Bis also lower, as the risk position
allocated to leg Bis "33." The risk position of "33" includes a risk
position of "3" allocated to an order being quoted in leg B, and a position

o T Y-S T] N ) o T} T} L



[00113] According to an exanpl e enbodi ment, the nodified risk managenent
system may update the risk position being reserved for a leg of a spread
when a diwol2osidi®pr ead quantity i s executed and a new @csalsosied+maant ity
spread order is placed, rather than when a quoting order is filled. Because
a new djscl osed,quantity for. the ad i s not  su ted.to the mar et

unti | %@W%ﬁﬁﬁ%%éﬁ fgrigs anee)@b ‘gwééarea@.a%técwgdmgw &y cxg

trader’ Snyddakett tht phee &%Mﬁfe?ﬁlaWbE@eﬁnéH a&' a!ﬁedffséi Bkt iR \AEIBﬁéd%F thBdlfed O cover

t he exposure in th 8 market. In”such an enbodi nent, en the final disclosed
spr ead sudipricy. Hewwmoerkit sigouldbe hedarstoddethat thh @ricé mod}ﬁ:@smalydn deBsetased for a
|l eg order is equal to,.a nt|t t hat sent to order being
ot e TeFrepfaes i nplig BYRF ey e Priesoromsrctnine 4 PeRTEEGrurgsPiseing hel g
for a |RRe®r AckPsRAEUTRYIRBSEELREL HA6r. USiffRebnd cMBbdifichisQe pSbi &S
illustrated in Equation 2: EtrairosliesQ = Lgo.Ratio X (Spreatl Qy -

Spr ead DV binssal progycersimilagicpddtshQr her quot i ngle gaLla M | ano X

Spr eadDi scl osed@y) X (1 + O her LenglQ: y))ES 2 WO

2011/0 R Q?g . t he or a
nunber A[é rlg[ éﬁﬁ&ﬁ&gél ¢ h%%%lcj:cgl‘d‘" Fé'ﬁdeﬁi %S i gnﬁeoi%?é%%&%%f

" Spr ead@lue'coull & appicd ackhs ﬁea&d sgwampntcyof thswse&dclmeslcsbmé@@ey is a

di scl osed spread quanti and "Q her "is a uantlty endi ng for
each queirer %g@eqnecﬁxa@iafe(ﬁtm@dt@@to@e&a%gi@cm%@%re%w By pg s Hé@r. bed

in |atepe 3%%%% ff&egnd Mé%fﬁ@tcrﬁ%ﬁb@ 168ft LG s gﬁéa étﬁﬂlsﬁ%)se@%p%a{d' ng

w th, "ForEac otinglLeg, eterm es t e tota edge order quantity
t hat mmdd:re Aeedeiteclyothetdanapoitstd may derpplidirte tispdasired smbddyprice to

quot | nalEIRETIE OheIRaaRroa Surb ey b Hiclnefigatn bifers Bh Al fitue Fodgs.
For exaso8itivt br héaeicc | mn%ﬁe@oﬂﬁ%’t Oﬂu@lﬁq}o@&ve %HQnéﬂ%éélﬁsé&%reé@&déﬂ-egs) i's
not being quoted, 1f all three quoted g@tare &gs woul d be

sent ormayhke Iclacrerde“rxf numyey ofeipdy awp}a@pmﬁi;he dluselpwgi wmaﬂmélcspr direstzmp| e
o e Btk o e e e Rt S BFERGR PR LR B BB PRG hl g A

may be mal E@Ibla&@ld‘xa%uﬁfb@m tidks E(W}’fﬂﬁioﬁﬂth3 last 8g€10§J8pEcad phicXifHe direction
1) 1- (5X1) X1=451-5=50 Eq. 3 '
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 “+1” for a buy spread order having a desired spread quantity of ““5,” a desired spread
price of “1,” and a quantity modifier of “1.” According to the example illustrated in Table 1,
the first disclosed spread order has a disclosed spread price of “1” that is equal to the desired

spread price.
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[00117] Similarly,

the position reserve quantity for
cal cul ated as shown in Equation 4: LegfrPosRes = 3 X (10 -1) + (3x 1)x 1

L

eg B may be

27 + 3 =80 2E0/041{680118] Now, assum ng that both ordersPhans2amoimeeue

hol der orders,

the position reserve quantity for
shown in Equation 5, and the position reserve quantity for

cal cul ated as shown in Equation 6: Ea gAPosRe s = 5 X

(i +2)

=45 +15 =60 Eq.5 WD 2011/ 041168PCT/ US2010/ 049627 LegePosRes

Leg A may be cal cul ated as

Leg B may be
1) + (5 X1 X
3 X

(i0 -

(10 - 1) + (3 X 1) X (
illustrate processing
allocation for a nodif
specifically, Figure 1

T 1I-2)
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and "3" for each leg g
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%g&epzc
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vely,

th
"3" @el

eing the risk
ng the risk

or-d
\PASR v | T
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|sd§§sed
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he pr ea
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d quantities of "5"
d ratio and a

of "1." [00121] As

shown at 1202,

the position reserve ("PR )

ris

k for Le

g Ais set to "15"

(with "5" being the risk allocated flebledver a hedge order for Leg B, and
"10" being the risk allocated to cover the renmaining quantity to be filled

for
9 (Wt

o HOP RBha ofoe By RIR MG,

d&g

lré%l Tk tot"lOab

to cover

Eﬁg g&gfth tthhgffp §fs L

kqls set to
Leg A and

"6" beithgfitdn elsblioséd aly peatedddr¢“Oriet )thae a fiestaiiselozgd spraad price dfm’oehaf isl I ed

for Leg B).

Wi | e, not specifical

y shown in Fi

gure 12,

it should be

under s teﬁ%ll to filag dosed prpadeRyicst Imﬂl@hw&scheg%newha ernsle smbogiErcat i ned

based
t he mar

kS

ALEELAEH =P

condi t1 ons

n each

eg,

Eﬁﬁ%d% 'ttfeeﬁrgg %&éelé’sgp P

iR Hﬁ%@vép@%%h%f der,

and s

and

own above

embodiment, the offset could be applied to the first dlsclosed spread order as well. Once the

first disclosed buy spread order is executed, a second disclosed buy spread order (“Order 2”)

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

“1” to the first disclosed spread price of “1.0”. As explained earlier, when the offset value is

positive, the next disclosed spread order is placed “x” number of ticks away from the last

disclosed spread price in the direction away from the market, where

“ 2

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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[00122] At 1204, it

When one of the quoted |leg orders is filled,

(here LegwBloim4swat to the market.

hedge order ("3-lot H')
when_a fill

@@@&ﬁ%ﬂ%ﬁgwmw ¥ HEPT PResICHtls prag &&%&0 %tsﬁ

enbodi
quotin

i s det

is sent for

cted_.in one of the |egs

there |a§1da‘+§’pﬁﬁ%gatlgﬁ%‘5 kéll/ ENRd Ak v
enains Iint

the s ec&pmadqbrlsc bf) éleél ambat elaadltlw inodificAct ol diAxgotdongto tiOexample provided in

order (3-1

2011/041
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7 ex

OB TGN o8 W

is detected inrelation Le

oDl Btse oRHENt ditdiescdaanent
[00123L1As shown at 1206,

3-lot His sent for

the PR risk for
Leg B. The updated anount

abd)esfréd ﬁlﬁ'gad gy &

e mar ket and

was filled for the quoted order in Leg A Al so,

risk for Leg A remain
quoting orders were p
spread quantity is de
Leg Bis filled. At 1
and the PRrisk for Le
al l ocated for a possib
guantity to be quoted
based on the new di sc
re-priced after subm
the prices for the or
new di scl osed spread

price could be the sa
price, depending on t
strategy. [00125] We
1212, anot her
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the RLD button 508 is selected, the button may be highlighted and quantity fields 510 and
512 may be displayed so that a trader can enter a total spread quantity and a disclosed
quantity. An offset field 510 is also provided to enter an offset value that can be used in
relation to modified spread orders. The trading screen 500 also enables a trader to define
queue holder orders to be used in relation to each leg of the spread, as shown at 512. It
should be understood that a separate interface could also be activated to allow a trader to
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.

[00102] 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 each 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-lot position reserve order are added for FESX Jun09. The 10-lot position
reserve order, as will be explained in greater detail below, covers the risk for a possible hedge
order and a remaining undisclosed quantity. Thus, the 10-lot position reserve order, in this
example, includes a 5-lot hedge order and a 5-lot remaining undisclosed quantity for FESX
Jun09. Then, for FESX Sep09, 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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[00105] Figure 8 illustrates a set of trading screens 800-804 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 “1” to the
previously disclosed spread price of “0.” More specifically, 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

(“WT1”) at the new disclosed spread price of “-1.”

[00106] As mentioned earlier, 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
unfilled 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 Jun(09. 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 is

filled.

[00107] Figure 9 illustrates a set of trading screens 900-904 upon receiving a fill of the
hedge order in FESX Sep09. More specifically, as shown in the screen 902, a new quoting
order 906 is sent in FESX 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 Jun09, the position reserve of FESX Jun09 is
reduced to “5.” The order book 1000 also shows an updated position reserve of “3” for
FESX Sep09. According to one example embodiment, the position reserve for FESX Sep 09
may be updated once the hedge order for FESX Sep09 is sent.
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price |level @s thHaeflirhideRlisbMimngerhdie queue hol der orders woul d al so remain
pendi ng at the sanme price levels, as shown in colum 4 of Table 3. [00138]
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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 leg A (a possible hedge
order), 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 reserve order of leg B, thus allocating the risk position of “60” for leg B.

[00111] 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, a position
reserve for a leg includes a hedge quantity that is required to hedge an order quantity being
quoted in another leg, and a remaining order quantity to be quantity in the leg. Thus, the
position reserve for leg A is set to “50,” with “5” of “50” being reserved to 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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gueue hol der orders may be re-priced. For exanple, re-pricing of the queue
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relation to one of egs of the spread. However, as ex ed above,
gueue hbbdecxampdethst moolved heotirsettic qnantey af T30 it egdb.l | egs bei ng quoted for
the spread strategy. WO 2011/041168PCT/ US2010/ 049627 Oi gi nal Orders Post

" Quoti r[ﬂ() Hf]ier A]é'cltorﬁlnlglto la:l)lcl) se%arhﬁ% %gl%ognge%rc,"thelz }nloldiflse'd ?gk trnafffllagernent system may
update the risk position being reserved for a leg of a spread when a disclosed spread quantity
is executed and a new disclosed quantity spread order is placed, rather than when a quoting
order is filled. Because a new disclosed quantity for the spread is not submitted to the market
until the currently pending disclosed spread quantity is filled, the trader’s risk will be covered
with a minimal risk position taken to cover the exposure in the market. In such an
embodiment, when the final disclosed spread quantity is working in the market, the risk
position reserved for a leg order is equal to a quantity that will be sent to hedge the order

being quoted in the other leg of the spread.

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

definition, such as illustrated in Equation 2:

Lag PosRas@
= Lag,Ratio X (SpreadQty — SpreadDisclossdQty)
+ PorBachOtherQuotingLeg((Leg, Ratio X SpreadDisclossdQiy) x (1
+ OtherLsgQHQLY)) Bq.2
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[00115] “LegyRatio” 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
disclosed spread quantity, and “OtherLegQHQty” is a quantity pending for each queue holder
order (the use of queue holder orders will be described in later sections). Then, the second
part of the equation (2) starting with, “ForEachOtherQuotingLeg,” determines the total hedge
order quantity that may be needed for the spread order. More specifically,
“ForEachOtherQuotingLeg” refers to other legs of the spread that are quoting and which
would possibly cause a hedge order to be sent in Legy. 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).

[00116] According to the spread example described above, with the 10-lot, 5:3 spread
having a disclosed quantity of “1,” and no queue holder orders, the position reserve quantity

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

Leg,PosRas =5SX (10— 1) +(5X1) X1 =45+5 =50
Eq.3
[00117] Similarly, the position reserve quantity for Leg B may be calculated as shown in

Equation 4:

LaggPosRes =3 X(10—1) + (3X 1) X1 =27+3 =30

Eq.4

[00118] 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:

Leg.PosRes =5 (10— 1)+ (EXx L)X {1 +2) =45+ 15 =60

Eq.5

29



Q2 Q2 Q2 Qi3 Q3 Qi3 Q8 Q¥ Q# Q4 Q4

WO 2011/041168 PCT/US2010/049627

LegaPosRes =3 X (10— 1)+ (3X1)X(1+2)=27+9=136

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 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 illustrates 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 quantities of 5™ and “3” for each leg are determined based on

the spread ratio and a quantity modifier, i.c., 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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[00125] When the quoting order of Leg A is filled, as shown at 1212, another hedge order
is sent for Leg B, as shown at 1214. The position reserve for Leg B is also updated to “3.”
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 ““5,” as shown at 1218.
Leg B is quoted as well, and the position reserve for Leg B remains at “3.” It should be
understood that the quoting orders on Leg A and Leg B are quoted at prices that are
determined based on a disclosed spread price of the reload spread order, as well as the current
market conditions in each of the legs of the spread. Additionally, it should be understood that
cach quoted order may be re-priced based on changing market conditions to achieve the

disclosed spread price.

31



WO 2011/ 041168PCT/ US2010/ 049627 Original Oders Fill Apply Ofset=2 First
Hedge Filled Apply O ffs et=2 Second
WO 2011/041168 PCT/US2010/049627

[00126]  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 position reserve for Leg A is
deleted, and at 1226, the hedge order of Leg B is filled, thus, completing the spread

processing, according to one example embodiment.

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

that does not use spread modifiers described above.

[00128] As shown at 1302, with both legs being quoted and having the quoted quantities
of “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 “20” and “12” for Leg A and Leg B, respectively.

[00129] As shown at 1312 in Figure 13, when a partial fill of “5” is detected for the
spread, the risk allocated to Leg A is “20,” and the risk allocated to Leg B is “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. Queue 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 submitted 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 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 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 queue 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 each leg of the spread. More information related to submitting and processing queue
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.

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

queue holder order.

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

to the next disclosed price of the spread order.
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Original Post “Quoting | Post “Hedge Submit a
Orders Order1” Fill Order” Fill Disclosed Q
Order
Quoted Ord 1 Filled New Quoted
Ord2
QHI1 QHI1 QHI1 QHI1
QH2 QH2 QH2 QH2
QH3 QH3 QH3 QH3
QH4 QH4 QH4 QH4
Table 3.

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

column 4 of Table 3.

[00138] As mentioned ecarlier, 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 incorporated herein by reference.
Additionally, while Table 3 illustrates using queue holder orders in relation to only one leg of
the spread, it should be understood that queue holder orders could be used in relation to all or

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

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

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

[00140] Table 4 illustrates one example embodiment for using queue holder orders 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 each
disclosed spread order. Once again, the example illustrates the use of queue holder orders in
relation to one of the legs of the spread. However, as explained above, queue holder orders

could be used in relation to all legs being quoted for the spread strategy.
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Original Post “Quoting | Post “Hedge Submit a
Orders Order1” Fill Order” Fill Disclosed Q
at Offset=1
Quoted Ord 1 Filled
QHI1 QHI QHI 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 is a
subsequent disclosed spread quantity to be submitted to the market. As explained above,
when the quoting order is filled, a hedge order may be submitted in one or more legs of the
spread. When the hedge orders are filled, the queue holder orders remain pending in the
market. Subsequently, when a new disclosed spread quantity is determined for the spread, a
new quoted order (“New Quoted Order”) is generated for the leg of the spread based on the
new disclosed spread price and market conditions of the leaned on legs. Assuming that a new
quoted order is at the price of the first queue holder order (“QH1”), the queue holder order
(“QHI1”’) 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

QHS5”) is placed at a price level below the N-th queue holder order. In the example illustrated
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in Table 4, the new queue holder order is placed one tick below the fourth queue holder order

(“QH4")

[00142] It should be understood that with a different offset being applied to the next
disclosed spread quantity, the next leg order may be quoted at the price of the second queue
holder order (“QH2”), for example. In such an embodiment, “QH1” would be re-priced
below the price of the N-th queue holder (here “QH4”), and “QH2” could be used for the new
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 to one leg of a spread strategy that uses the price modifiers and the quantity modifiers
embodiments described above. The example of Table 5 assumes that the spread strategy uses
a disclosed quantity and a price offset of “2” to be applied to each disclosed spread quantity.
Once again, the example illustrates using queue holder orders in relation to one leg of the
spread. However, as explained above, queue holder orders could be used in relation to all

legs being quoted for the spread strategy.
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Table 5.

In the example provided in relation to Table 3, it is assumed that the two leading

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

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

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

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

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

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

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

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

“QH1,” the re-quote of the order is rejected, as shown in the third column of Table 5 at “QHS5

R.

2
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quant i ttvesradtatdé dgess qHeReder] 1t sRdNE be LS stodd thaemdRy BatlonElicict oeieged pri or
to receiving the fill of the hedge order, such as based on the parti al
fills, ceuldbe sepkingplation to eEading graiesy hatoneddesrmaeicshardyvoeadgelle sbicetsbased on
t he new di scl osed spread quantity and the spread configuration, such as the
spr ead TR N BE'S ' r in the
ot her Hgg%hﬁf ?ﬁgkégﬁgﬁai%g@éﬁgﬁggﬁ%P?Egﬁﬁgﬁg r |ﬁ§8§§mgﬁggﬁgﬁﬁgg§% gied
spr ead gsactaccawcth cher filreah tlisntsddequanotydicingomecabed ineclhtantdho radiagstratf 154

At step.1512, th osi.tion reserve quantities .are reduced.according to the
exanpl &' Forhya8 1465 cYF"il%légoorQ‘Hcﬂ}lémlm\?\%“@’8&%@&@6 PETY @16%%@825“ Fob155]
One or Jipi# (O tHeRRasbRRDF Ay biRer q@tipg%%d&s 0y 98 ediebPNE O RE W iPhgMENt ed

alone or in conmbination in various forns in hardware, firmwvare, and/or as a
set of hledge quentityothgt was sof.t Avddigondllyy otbraqrpitiog oGkrs miay be dblettidnenfdl fthys be

provided as a set.of instruyctions residing on a conputer-readabl di um
Poh adtethgin it dheiaist B3 itein PR S S B stRE B Con
gener alfoptdcR®segapput er or ot her processing device.
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[ 00156] Certain enbodi nents of the present invention may omt one or nore
of these steps and/or performthe steps in a different order than the order
i sted. PO 2exzpie8, sonme steps may not be perforned i nPcerusarm/oessdodi nent s
of the present invention. As a further exanple, certain steps may be

f i di.ff t | .order, includi i N ly, th
PeL TR, *oloks St SPRARh b il Bl Boths Bed oty b 2T ence
to certgpy Beiﬁggﬁs@egg%m@remfon% ke (R 'Ee_%BzPe{&q,te?YMtlei%% RdrhliRM if fhet he art

that various changes nmay be made and equival ents may be substituted w thout
depar t irageivadoml ishefu ddbdf 06t, athsteri Mi@nthicgantity oadtict qunicd leanyas wetliai cat i ons

be nmade, tq adapt . ticular situati. terial to the teachi f
tho § nvines B i e Bp m g Mudar R Blap e SRl e PosifSh B3R  ended
that t h@ahﬁwe@,ratfé A6t AIfife Ab Mch@shddQafI R dRedHingUb ah cRiReIdichMBHintking chosed,

a

but th the invention will include all enbodinents falling within the

scope dfositiqa regspervedtiiédsanaysbe mydiied upgonlagies pdiitivsd gisglogad ¢rotingloadars

1. A metpod, b ot H3R% eakld S‘r‘A'eI“geté Hueacg ﬁle%cltfrﬂ?&uﬁ il lg%&%e%“é’t' Eegﬂliﬁﬂtthet he
met hod conpri sing: recerving by a tonputing device a detiniti on for a
spread dueadhsldersdriat g@yscdnhay &k mdideinsd feady fitath (uotsitdraére @y the $edhahaveen at

| east a first tradeabl e object and a second tradeabl e object, and wherein
the sprabd quptediondrrsieatsedyainigisdiis the markelsi red spread price and a desired
spread quantity; determ ning by the conputing device based on a price

modi fi qpopN§ argants i ARGhfabem ﬁlugﬁgtgg Al &ﬁ&g&qﬂetﬁaﬁ ¢56b RAJrReSHRONd

di scl osed spread, wherein the fi osed Spread conprises a first

first di
di scl oddbofr halgeanttra first di scl osed quantity, and wherein the second
di scl osed spread conprises a second disclosed price and a second di scl osed

tity: ' y th i ng devi fipst pri d a first
quant | Y0130 A SEPREL Arb b L GPRE S B8 AT e oD P Rt EeBes” TS
spr ead,orWias Qithittb@af dn pprdpiiateprice. TREPHEEHS A REH @Btiherdbi s Phsddi icd osed

spread price and market conditions in the second tradeabl e object, wherein
the fi msw ¢sdercdsprend paemint thel lasasadriees-t he first di scl osed quantity and
the definition for the spread tradi ng strategy; sending a first order

A e i el
pri ce; adeds.slhaehuesribydintat,acstemdS@o, fif is detetmingd) &fra queut holdeadrdert g second
di scl OSuesgd ?oerrtl?ea Ige;w 3{1]0(:![63 gﬁiséf. qllfl%g,talt %t’ep 1508, a new queue holder order is submitted to

maintain a desired number of queue holder orders pending in the market. It should be

understood that if the new quoting order is submitted at a price of the second queue holder

order, more than one queue holder order could be added to maintain the desired number of

queue holder orders. At step 1510, if the quantities of orders quoted in other legs of the

spread were reduced prior to receiving the fill of the hedge order, such as based on the partial

fills, etc., the quantities of other quoted orders may be adjusted based on the new disclosed

spread quantity and the spread configuration, such as the spread ratio. Additionally, as

shown at step 1510, the quoted orders in the other legs of the spread may be re-priced

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

legs.

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

methods described above.
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conputing by the conputing device a second price and a second quantity for
the first tradeabl e object based on the second di scl osed spread, wherein
t he secomslopnilo@iies conput ed based on the second di scl o®et/yseoiop+mat mar ket
conditions in the second tradeable obj ect, wherein the second quantity is

conput e ed on the second d| 0s ntity d the definition for the
spr ead lﬂpﬁﬁng é‘?PéF’Q&%/OfC fgﬁategﬁ U@ﬂﬂ%ﬂlscusseda RANNPLEPLTBHECDr der t o

buy or $&ld orliR€othbingfiod mAAEBR %rﬁm@ﬁérd%et REnwRECEARF ARG ST T at egy,
wherein the second quantity of the second order is submtted at the second

pri ce. instructionPin sefiwareefdicdamplec [(Ritmnlsmiwldeneitamdgbe pradedtdse ski ofst t ri gger

conpri se tecti that the firs i scl.osed spread was e ut e WO
5010/ 0ATTREEeT e onat R bR R e R G ey T SR el 1 ¢ e
price nedM,imarD %ﬂmr'mmrfopéﬁe%@ﬂionvcﬁl é’g’eneﬂal piRRsSBShpdedr dthadi m 3, wherein

the offset value is a number. The nethod of claim1, wherein the
price roeicssing dedepri ses a fornul a that is used to determne the first
disclosed price and the second discl osed price. 6. The net hod of

. i ifi . i . ) 7 Th
b thoq 1004 P CRARS IRy o TREbIChef: sEATRD) HED ofhil Hetf morg of thesdstoph'e
is usedmﬂmmdeﬁémmﬂmaambelﬁdﬁﬁimdb&ﬁﬁd&ﬁdhqu@lthﬂyidﬁdekmﬁp&eﬁﬁmdmdmsclosed

gquantity. The net hod of clal further conprisin
conput.rﬂ%ngbewfe icRgaig Smbedinenihe té B@%l%&“%ﬁﬁﬁéll&%mi ty for

t he se adeab I ad wherein
t he thﬁ%d B%%ce |sh§%ﬁgﬁfﬁép ase d%ﬁa?ﬁ%&%ﬁ;@% %?@%hgze h?%ﬁead price and

mar ket sconkdbincpashg than listed dtiovst tradeabl e obj ect, and wherein the third
guantity is conputed based on the first disclosed quantity and the

defini t['0{'?{57](] or V&;hmae thE {n%glgtionahas 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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sending a third order to buy or sell the second tradeabl e object of the
spread trading strategy, wherein the third quantity of the third order is
subni t t edweat2otiaiteRi rd price, and wherein the third ordecTits2sentvsahen t he
first order is sent. 9. The nethod of claim8, further conprising:
upon detecting a second trigger, reiﬂr10|ng the third order based on the
second di scl osed spread price. MY The nethod of claim9, wherein
the second trigger is detected upon detecting a fill of the first order and

before sending a Aedasdxb§ireddtadifleinSRc@REohicatRA &vRABhaEkt the method 11
The nethod of claim9, wherein the second trigger is detected upon

det ect icognpaisinigt | of t he flrst order and after sending a hedge order for the
second tradeabl.e O%kﬁ ) éOl Oikiqu /USZO%% OiQGZJt h 12.. The
met hod of cl'STH 88 CHASP BPHUFn e A b I HREF Py PURE S5 Epo s BE ng a
fill ofsptdag thatiingtstrafed@is twﬂ\de@fét%asﬁ@ﬁﬁctramb@ d‘byéclt aftf a SecbR@igedAbrer that is
sent for the second tradeabl e object. 13. The nethod of claim1,

wher ei rPbigsd anfl mdierain fheepeas tapimesEaisaY compEwes Ardssigndr desedriricp pnd @ desired
14. The, claim1l1, wherein the first quantity and the second
quant|t$ arg’%nﬁ¥erent guantities. 15. The method of claiml,
wherein the (feteﬁ*ﬁlﬁmpg by ehcatoechputieg dedonbaspd be @ paice medifedr and a quantityt6. The
gghgf)d Ofdlgleraall 1rst dlSC ogerdeslplrr]ea'%iggdl;lsécsogld lfsac?gslecti g/prge?dd v&;[hre]?enf t Colr(sjt d?suc onsteéit y are
spread comprises a first disclosed price and a first disclosed quantity, and wherein the second
disclosed spread comprises a second disclosed price and a second disclosed quantity;
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 spread price and market conditions in the second tradeable object,
wherein the first quantity is computed based on the first disclosed quantity and the definition
for the spread trading strategy;
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 disclosed price and market conditions in the second tradeable object,
wherein the second quantity is computed based on the second disclosed quantity and the
definition for the spread trading strategy; 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.

2. The method of claim 1, wherein detecting the first trigger comprises detecting

that the first disclosed spread was executed.
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17. The method of claim1l, wherein sending the second order is carried out
only when a predefined condition is not detected. 18. A conputer
r eadabl e woanageireedi um havi ng stored instructions ther ecmuseoienewat e a
met hod for spread trading in an electronic trading environnent, the nethod

conpri si ng: recejving by a conputing.device a definition for a spread
tradi ng st ra%egy,Tm?tE?%O? ﬁ@%ﬁr%%ﬁa lflrﬂé“dgrﬁ‘é’ rg?cflﬁ?refgx}nnrg%%@t EHhVARC| east a
first tradeabl e object and a second tradeabl e object, and wherein the
spread trading strategy conprises a desired spread price and a desired
spread quantd.ty; The methodoelaim3 nghdrginttheoffshpalte mp "enbece based on a price
nodi fier and a quantity nodifier a first disclosed spread and a second

di scl osed spread, wherein the first disclosed spread conprises a first

di scl osed pry.ce ayid dethdd 6t clins ¢ vosein A detfodiBBCcoMR 64 & fdrhRlSBgard

di scl osed spread conprises a second disclosed price and a second di scl osed
quant i tuped to determing:ihapisstidasglasgd phec andripeisdcand declosed pricki rst price and a
first quantity for the first tradeabl e object based on the first disclosed
spread, wherein the first price is conputed based on the first disclosed
spread price.and Trrd&hod onNdhim bnshdréinttheqeadsndodifiatdeayracobvelat, wherein
the first quantity is conputed based on the first disclosed quantity and
the definition for the spread trading strategy; sending a first
order to buy or I FOstotr I ' : | ng
strategy, m%%reiiﬂ%ﬁg&ﬁﬁéé{&%%éktityg%%ﬁ§ﬁ%%ﬁﬁbgg&g%gg¥§@%£§gg%???%d at the
first phataepscdnd dstabsiagtienfidsydisdetodcuamtity and threstecdrrd djgrdosctl quantityi at e t he
second di scl osed spread; and subsequently, conmputing by the
conputing device a second price and a second quantity for the first

tradeabl e ohj ect RASRULOD oL Q18ins BFRAH orfprR3Ed Spread, wherein the second
price is conputed based on the second di scloSed price and market conditions

in the seconwntputidgehplle whipating dwhee ethrd freccsind erbirdgeantiyt for s scoorplut ed

based an ¢t cond dj scj,o ntity and.the defjiniti.on. for th r.ead
oot e BEEOa STRRR eRpd el Srgfiy fElhRd bGT N sShp bl bEBNE Sy or
sel |t he the Figdt discRA&RPredaRIRGhd Bfarkdi@omdii@RUn tcAtsNGahblaloBf¥t, aier ei n t he

second qgantity of the second order is submtted at the second price.
wherein the third quantity is computed based on the first disclosed quantity and the definition

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

disclosed spread price.

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.

11.  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.
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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 1, wherein the first quantity and the second quantity are

different quantities.

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

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

equal.

17. The method of claim 1, wherein sending the second order is carried out only

when a predefined condition is not detected.

18. 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 trading strategy, wherein the
spread trading strategy is between at least a first tradeable object and a second tradeable
object, and wherein the spread trading strategy comprises a desired spread price and a desired
spread quantity;

determining by the computing device based on a price modifier and a quantity
modifier a first disclosed spread and a second disclosed spread, wherein the first disclosed
spread comprises a first disclosed price and a first disclosed quantity, and wherein the second

disclosed spread comprises a second disclosed price and a second disclosed quantity;
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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 spread price and market conditions in the second tradeable object,
wherein the first quantity is computed based on the first disclosed quantity and the definition
for the spread trading strategy;

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