SYSTEM FOR VOLUME- VEEI GHTED AVERAGE PRI CE TRADI NG Fiel d of the Disclosure
[0001] This generally relates to systens and techni ques for inplenenting
vol une- wewghvad2smer age price tradi ng of financial assePsT/USR618/047345
particularly, this relates to systens and techni ques for achieving an

i nproved vol ume-wei ghted average price (VWAP) by conbining algorithmc
and/or traditional trading, such as best efforts VWP, with a conti nuous
VWAP crossi ng pool. Background [0002] Vol une Wi ghted Average Price (VWAP)

is aratio of t 0 LEeul ar
tradi ng hori zoﬁgﬁﬁﬁf@ﬁge\z%WEWQ@sE@%%bﬁé?gjbﬁ. ce a
stock traded at over the trading hor TRADNNGP is often used as a trading
benchmark by investors who aimto be as passive as possible in their
execution. Many pension funds and sone nutual funds fall into this
category. The aimof using a VWAP trading target is to ensure that the
trader executing the order does so in line with volunme on the nmarket.

[ 0003] Two pr'qua £ .galche's taken by institutional investors seeking to
execute ord s are the best efforts VWAP techni que and the
VWAP crossing pool. [0004] Best efforts VWAP is a technique in which a sales
trader or a poejut erThsygnenlistréleteptis systeras And tashiines oy inoplerentingt he or der

in the market., A cor t] tegy. ISt [ ofile for
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For exanpl e, _a vol ume | 1 ght i ndicat e o i I
of stook X t7RRee SR SRG sBliting FEbAERE, st eRa gl Seant 0! 0,
etc. |If the oedeffoitsVIVAP, Witd asdvatimousfVWABckoskingtdee!l-t r ader or conput er

system executing the best efforts order over the course of the day would
attenpt to purchase

Background
[0002] Volume Weighted Average Price (VWAP) is a ratio of the value traded to

total volume traded over a particular trading horizon (usually one day). Itis a
measure of the average price a stock traded at over the trading horizon. VWAP is
often used as a trading benchmark by investors who aim to be as passive as
possible in their execution. Many pension funds and some mutual funds fall into this
category. The aim of using a VWARP trading target is to ensure that the trader

executing the order does so in line with volume on the market.

[0003] Two primary approaches taken by institutional investors seeking to
execute orders at VWAP targets are the best efforts VWAP technique and the VWAP

crossing pool.

[0004] Best efforts VWAP is a technique in which a sales trader or a computer
system attempts to achieve VWAP by trading the order in the market. A common
execution strategy is to build a volume profile for the underlying financial asset based
on historical trading volumes and execute the order in line with that profile at
prevailing market levels. For example, a volume profile might indicate that 10% of
the daily volume of stock X trades between 9:30 and 9:40, another 5% between 9:40
and 9:45, etc. If the order is for 100 shares of stock X, the trader or computer system

executing the best efforts order over the course of the day would attempt to purchase



WO 2011/ 028717PCT/ US2010/ 047345 10 shares between 9:30 and 9:40 at the
prevailing market price during that interval, another 5 shares between 9:40
and 9: 45,weandiigastn. [ 0005] VWAP cross is a techni que i nealraise@opesus ng t he
order to a crossing pool/matching engine. [f another investor pI aces an

order on the opposite sid e s stoc in th 00l

mat ched at VAR PRiyeen Sé’ﬁl%&@s&%ﬁ%preﬁﬁa' F ‘ﬁeedgg]tgdg? lWEFpI’I ce
Wi Il not be v sWhards BdiResnot40bind belSda:dediorb.r adl ng session. But because
both parties have agreed to a binding transaction to trade at VWAP, they

will have the o@}t uahVWYARRrdss I|5C@te@hmhuedwblam;;qmsnmg/tbby)rdw td> hefassingansact i on.
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best efforts nmechanis 0 est e S VV\AP ti e i.ng
day. Thus, cV&Pniey W E}% ?laﬁt“fa p‘%ﬂcﬁﬂﬁ’f’ ﬁ%@t"ﬁ% Q‘ %P%nfl(eged
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cl ose, the second hori from10: 00 to cl ose nd so.on
partici pate 9§ Sg YYvéJ execHiqnQieh esteasdiqgo(i?yto u?a%iJeStoénérglna %lﬂ@t}?ar VWAP
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to the best sfdan i‘nﬂ’anﬁghmlsmg]pobl“me(plrcdﬂn‘edcél'rheqire-paem crispiag @oalgmieratémas he
VWAP cross. previously described. Unmatched orders are then passed to the best efforts

mechanism for execution throughout the trading session. The intra-day crossing pool

allows customers to submit orders for guaranteed VWAP later in the day. The intra-

day crossing pool provides multiple balance-of-day or point in time VWAP trading

horizons. For example, the first horizon may be from 9:45 to close, the second

horizon from 10:00 to close, and so on. In order to participate in a particular crossing

session to trade at a particular VWAP horizon, the customer must submit its order

prior to the beginning of the session. If an order submitted to an intra-day crossing

session is not matched, it is passed to the best efforts mechanism for execution

throughout the trading day.

[0008] With either system described above, however, once the VWAP cross fails
to yield a cross and the order is passed to the best efforts mechanism, the order

cannot participate again in the VWAP cross.



WO 2011/ 028717PCT/ US2010/ 047345 Summary [0009] This relates to a systemfor
trading financial assets, such as listed securities, |isted Futures and
Opti ons, wodoanmpes@TC mar ket pl ace such as Swaps, CFDs, amrdTRShimbesiz4shere a
VWAP price is created over the trading session of the asset. The system can
facilitate the trading of a target quantity of a financial asset so as to
?pproxi mlate }(yYMMAY eve a Vol une- Wi ght ed Average Price (VWAP) of the

i nanci al asset over_a trading session, YWAP is.a ratio of t al ue traded
to total vol QRIt r ad&tF rsl;a?eé tPi%erﬁ%Fh{%rH@&é\@ﬁ[ﬁwﬁgsiﬂ?’ﬁu@&?ap&? me hori zon,
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el ectroni ¢ exghenRgsssehswiahaiting 8siohadi AP Reseitionf thEhalyedrddednstatan be
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radi ng can be beneficia ecause the r tit f fi i al
aseet 1's.vi rieGEMRYRgUAeasaTY BB MR Ay eGP SRENBP adi ng
sessi on. FurfcBevigigsc whichevhdig bagevee @@ i on price will approximate the VWAP
;or the tradi ng session. The di sadvantages are that the trading of the
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o] e algorithmc tradin epends on.the_accuracy of, assunptipons_regarding
[t iaain b ol iy
ut| o v@luinespr bEMedinatdial@dsdt. Toetvblameogrofila€aob se The
system can enpl oy a crossin ool as uar.ant eed VWAP execution..techni que.
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exchange. Thgmépessd.ng pool can be designed to facilitate the matching of
submtted orders that take contrary positions. Wien two orders are nmatched,
the crossed poif]i ons/VOAP alritihtle fradiag tae e banefivitl bataugeiit taeged guadity ofom t he

poi nt of cross .o 2011/ 028717PCT/ US201Q/ 047345 t he end of tradin
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t hat an or dethewixthargead!s most kel iofiesse tig fpmatial asset’'s market price, thus

negatively affecting the financial asset's VWAP. In addition, the algorithmic trading is

not guaranteed to achieve the financial asset’s actual VWAP (and very often does
not) because the success of the algorithmic trading depends on the accuracy of
assumptions regarding the expected volume to be traded (contained in the volume

profile) and on the execution price achieved for each portion of the order.

[0012] The system can employ a crossing pool as a guaranteed VWAP execution
technique. The crossing pool can be a private crossing network unaffiliated with any

exchange. The crossing pool can be designed to facilitate the matching of submitted

orders that take contrary positions. When two orders are matched, the crossed

portions of the orders achieve an actual VWAP measured from the point of cross to



[ 0013] The system can al so enploy traditional VVVAP execution provided by a
sal es tradi ng desk. Sales trading desks attenpt to work orders manual |y

t hr oughowotha/dsy7usi ng experi ence and intuition. Sal epCrrnsdens4mugment
manual order execution with nmanual attenpts (e. g ] t el ephone, instant
messaging, enmail) to find counter garti es ere e sales tr der can Cross
t he order, dPGSQFQﬁE@tW'@ﬁeB?'S%r UP9 0, fcm%e&msé'&a pf)8 i%% t he
traditional l?é‘ﬁ%ﬁtﬁaﬂi@ﬁh@d 108 ordbr cbﬂ@@ﬂﬂleﬁé(m@umjeQNVAPSrohhm'e ridreentns bighs and .
experience of the sales trader can .the trader. to re adaptive an
predictive tRdhe anpeidheiaring sesF'y ﬂ@?‘?‘&ﬂ{ﬁ‘ewm 3&'\?3’?\9‘%5‘«3@% 'I]%&%‘go“ce
traditional JAMPerNRAES.I RBwbver! thaldisabivarnagieis tieayhdie isowguznantse thavben t he
sal es trader speaks to other trading clients about the order. This is known

as "infor nat‘?rgﬁr‘i‘"gﬁﬁaéé”theﬂﬁ‘?ss?"lg ‘mation shared with a potenti al
counterparty can be_used agai nst the or he mar k | ace.
[0014] The sy@PBh cad NgSHHENEaD c’t?"é@?’( g‘r’iﬁ %W@g %erou{'?nr?r Vp?ghyﬁg with
the crossi ngsgokadiny @duR! @éld%&ta@hrfyde’skflawﬁpt\t&/%ﬂ( draersaméanuEdin thiraligress et .
When an order is received, a se&ond or % %Gn be creat.ed Coﬂ?’%l ning the

same parti cuf"§8y tiging exPgTieace gay ftgtion. aqgEy PYIMERIWELYTOPY of the
financi al aS@@butndH\&trﬂmaﬁ@aITaﬁerh@tstle d. rteldﬁlﬁbne 'ﬁls&anSmtsmglrtgmmrlmémd t he

recei ved order thro orith tradln traditi net h il e
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both orders can be ane ded down to reflect t tit eft to be

traded. SimiiP&atine REIORHNG GREr '%?Cf’ﬂi@“eo?aﬁ%ﬁr"%ﬂf% cal\?'\ﬁglgglae f dp{ﬁ%%ﬁ&%l ng

pool , both Oédia@)hﬁe §@d1pﬂé6|cﬁ%3mdﬂ@ ﬂ@dﬁehﬂnécﬁélb@ﬁhm’[ Medllsaxwentagaamwsmg left to

be traded When.an order has executed and when
s tha s Tt

there is no FRAIAAL YWASEexeeHt RY ?88'?‘?06'3?19 ‘(’S ﬁ&?ﬁea and

renoved. [ OOf&jofessdkditdgtngr trading BN ss @usomuhmrtien Wpisankmoveas tifotmaide at
VWAP can recei ve the br%)fefl ts gues while mnimzi

di sadvant age€@/§i9ceatys ! MOB@&@PBN@* ﬁ?%ﬂa?%?%%ﬁﬁd afng%e]st] r adi ng

sessi on unt |metohgmgr(g}@ér |h$hg:mandeqi]azjey fi I | ed. The investor is thus provided
with VAP execution that is at a mi ninumno worse than the algorithmc

tradi ng resujpbi4jat treersyaemefahexotnb\d\dﬂtﬁemesmbmananuralgmuthmmraameg withfeeet ,  and
nost likely a VWAP result at, ast ett [ I f

t radi ng resu?rPSS'TQ)m‘gfq ﬁpeia’aF‘? a°ﬁﬁégwp r@aWaQS‘? I‘E‘assg}a{,:%\\/ﬁérggﬁ ng{é t ed
orders to the rédepasl Qgemﬂlqrdérfﬂa&tbel oresdd avrethiningThe sarne pheticalase(etdrghe
IRl ML R L T S I G Y g
Thus, the crmésy%ganpoah pdeess thotrecedsidrdraer teroLigly algoritamic tadingw paditors! and
e o ekt i S S Tuh IRl B QohY oRRB o e
Accor di ngl y,crassumgwaﬂt 3 psubm; bf ihe@rder ave descuthe bynie wlgeritiintdradiog, th r adi ng
sessi on need not wait a t new
VWAP cr ossi n%fggre%?f‘(?ﬁ Y a Hyvnrp%rrgf%ﬁéthgﬁ%éerr Gt%gmf)te?ef&tp{g%e? d?{j P ﬁltmaﬁyosm ng
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i medi at e at nitial SSI t he
life of the Ao o B&‘&g‘?""?r %Bﬁ%q%fféﬂa‘%} tﬁq[‘ﬁla %'gﬁ@e g% Thus,
for exanple, bédmefunmes:uea amajor ersseed) Uiet kihenamete éf m@qmannm gft capé tradiécze on

new y-rel ease ornmatj on pertai to.a particular financial asset.
Si nce rrarket% 8 eé?\ﬁ?‘fb% (i‘U% [?}darPﬁ 'g'lio matter of minutes, this is a

significant Inngvation for investors ition A t he
crossing pod®enef AcCYSnglyy AN IYSRIQT PYR™ @W@ aSp"%{’)J?rttBﬁr?’E’g%fo poF{%q}dr% +?e
cross with attny beﬁwn@btiledsts teshoiyees Whammnrﬁmmn*cgtyewnsadsamm® of @esth.i Thase.

Furt her nore, rder, that di.d not a when
First enter RETRIB ERLGBOFE PG 28 T i pes s anbiiRarind Sfhyaatl

t hroughout tfileddaye givestogistthes prrodeledme \ABIAP revecdion dimdt isét appumumrmiot y

avai | abl e w \}vgrlsg tﬁahnethe ra?gonﬁ#nlg ?nyadltng rés'ur{,dat%e%f)aj BEr%cRWXP result with no



[0017] In traditional VWAP cross trading, past nechani sns have forced the

i nvestor to absorb increnental risk of anywhere froma few m nutes of
tradi ng twoaowmBa7day' s tradi ng, dependi ng on the provipderus2@ontizasious
VWAP cross allows the investor to strip out increnental risk inmediately,

thus lowering the overall ri for the investor on t rade. ,Furthernore,
the rate of %?8‘??'”\‘/8510 iaﬁdm?é’%@?e%% r%éfﬁahlga?trﬁﬂg%tl}}c?ﬁtﬁglg‘?ﬂéheamunt of

i ncrenent al glgostBmRgrddinteresiat t he conti nuous VWAP crossing nmechani sm
provi des over traditional point-in-tine based VAP pools. [0018]1In an

embodi ment, potEt hodn eaditior)theisistene can wxpoge aeivly sbnittadordersde tHeydrogsirm i r st
quantity of fi i accar.di n??,lt

anci al efs to.be trad | une- wei ght ed
average pri 0%0(?8_ %?%"Pfggﬁ?ﬁ'&@se@gﬁ 'gr?eé%%%gQ%EWF'H%p ec%%ﬁgfcoéﬁ%%hgr}ﬁg
; Egnt ir?SI 219 vwfi o irp;stl,idig g@tgtheﬁbgwﬂotdmieﬁeGNWA?ﬂiléaisu[eﬁilfrdrm&@imfgnerht_ctfhle Ij irst
n_an exc e e net hod can q.n
](c:yeati ng a s‘ér88§1f ??88$°F%§@§T?/S§§§9&7g%%’ b%ﬁﬁ'%@%pigog%%%iréﬁpﬁgct ﬁee
irst quantiént d fopnew akd 8d Sodsndb eediic dieidore diersgth&tow
vol unme- wei ght e{jﬁan\]/era%e @? :ZESS F\S?Jrsgéi tﬁ om rngnrslgo .fmgég sateq an end of
the trading IEYigPgK a edjd %b%B?ﬂg r};’ié“@'é@@ﬂ@ E‘?ggwet Bongmﬁ%n-étﬂ?@hoar?ge
Crossi ng pool\Wemeuss. emddoydingly, antieseorsabiiting af ordbeddringshe oridtte of ah
Crossi ng pootl%cgan iflil udgmrmi%iglle g gg(r}s. gfrkr?e othled ncngrtl ?;ml u o ©
cont i nuous| y* REFeRSIANIs e it a&rrﬁf{e g tm%{%"i@{/thgfs %HF et 8% n the
o oot od e ng o rarmarer L ORIOl L an ebod ment -t he. et ol can
: . : od can
e S T CEReRER 1 s Oaea Areey M e e

i nclude i denitY
Crossi ng pooprot&singy and bayawitsstad pobitfbr thbdifesefciondrder dietil thet drdercient r a- or der

speci fying a secon uantit f tinancial assets. to.be traded a rding to
a vol une- wei W@ﬁteg\f@fegﬁécﬁie%@ #@H?z’[} re‘?f(ampi?n%ée SRRt MaY m&[%g%'g@gaﬁle end
of the trgdl SEcHestg capitalizdhen Aenipneeasaleinfocraatidnepaertaidiseid anpdrticuldrdinancial
contra-order. 020].1 n an, enbodi nent,.. the method n i nclude, renoving the
second or dera#gnglf‘fl‘\%"@%&?%c 81318%”63?{8«%'??Hbagfeﬁg#minlugets’ @}Sd'glr)a when t he
flmr) s:j quantiéi%nifiaar@ﬂmal/attoﬁ forinVest@st Additibiely serdemschl@aayini thy crads6iog ppoin an
enbodi ment, the_pethod can.include anending, t first .and se rders to
change the ft??”ﬁ'p%%‘é(ﬁlfw sa‘f"bg ﬁ‘& Oé)aﬁg‘l‘n'{;'go Qg‘iﬁnpﬁq' e ew'g‘e?n nee&\;)&ﬁggfi rst
quant ity andsddner hanorehtrytiresiviere véetictéd eFdrineshoguanbidey thas dgrredhave @ han
t he second quam]i.t}/. . , . ,

match in the crossing pool when first entered has the opportunity to find the balance
of the order throughout the day giving the order the maximum amount of opportunity

available within the trading day to find a counterparty.

[0017] In traditional VWAP cross trading, past mechanisms have forced the
investor to absorb incremental risk.of anywhere from a few minutes of trading to a
whole day’s trading, depending on the provider. Continuous VWAP cross allows the
investor to strip out incremental risk immediately, thus lowering the overall risk for the
investor on the trade. Furthermore, the rate of cross within the cross pool can be
improved by the amount of incremental crossing time that the continuous VWAP

crossing mechanism provides over traditional point-in-time based VWAP pools.

[0018] In an embodiment, a method can include receiving a first order specifying
a first quantity of financial assets to be traded according to a volume-weighted
average price for a trading session and executing the first order during the trading
session through algorithmic or traditional trading of the first quantity of financial

assets on an exchange. The method can also include creating a second order



[0022] I n an enbodi nent, the algorithmc or traditional trading of the first
quantity of financial assets on the exchange can include tradi ng portions
of the fiwetonuestirty of financial assets throughout thectrnsding4session in
accordance with a volune profile of the financial asset. [0023]In an

quanti Ty of SoeRaNE e tes ety of irandateshdont B A8t oS ko s o
change the fWélﬁhteﬂléaél’@gé)brn&@mb@su?qdl&bmta)maménfcbf&}rc&swe ahendeé thettredirfg r st
quantity and t orders . can be

t . 024
recei ved anosqsﬁﬁﬁg‘fg‘rﬁteléggﬁ'@'gﬁég}io%o rtoc?r'boé‘s?)ﬁ é% ?’03%'”%%%% me during

the tradi ng smgairéitly wihGRS bkétusion eﬂfhedlrsmrﬂer The cwmmhg@oola:anllnrmﬂdede
veri fying that

of|I soc W|tht e first or ts cross
pool tradi ndmd@&&% eé?eaﬂ?g] C@n' ekhira:ve ﬂféﬁ‘mé%ﬁﬁ’ ? ﬁ%’%ﬂf
perform ng tie p&ﬁﬁ@ﬁoﬂﬁrd@r%@rﬁtheﬁ@oﬁn@ ;ﬁtﬁﬂ:@aﬂdb@m@emd eitptheisegorichardse cldted
order to the crossin det erm ni ng whether any of the plurality of

orde;rts) |dn tH@e@PS%?ﬁSd B'S'i“eﬁgﬂ Y9G with the second order. [0026]1n
an enbodi ment, a ne d f.
lret quant 9B T ImAnEr BPILEoLis PTGE Hp agupeAbaRl EryREate AaR0 @
voljumet \/velb ghh@@m?&% a%&d@fslnﬁzmﬁf@ossmgtpscmdthagcaelsscmsseahdntrcma%qgld¢rderf| rst
order to be executed during t t t
of “the. {1 r stingGaHET Py b PPRitHaR PO SR IBE i et RO fhddd g |
teﬁc h]rc'sl_ngei Tf@:ctﬁﬁiidy)tdfac‘?jmrﬁéa@nglhmd auémgy;&a:temmsaresiefmmd nooTolent os pr@ss foyi ng

e first quanti I ,hanci a etst t ed
vol unme- wei gh‘gﬁﬁ 39&%&9}@‘15}% st,eés'ﬁ’éaiﬁ? gacq;n %{Crﬁﬁ??gnqg%% 80%2}%} %%t%n end of
the tradi ng &gs&si on causing the second order to be exposed to a

non- exchange crossing pool concurrently with the execution of the first
order. The cooezgi ngipavkmbadirient thel@ethobtcaplirelgedemsying e sasbhddrasan be

i mpl emre
P nted flflosrr|1 1 crosswr]? pooef and canceling the first order when the first quantity is equal to

or less than the second quantity.

[0021] In an embodiment, the method can include amending the first and second
orders to change the first quantity to be equal to a difference between the first
quantity and the second quantity when the first quantity is greater than the second

quantity.

[0022] In an embodiment, the algorithmic or traditional trading of the first quantity
of financial assets on the exchange can include trading portions of the first quantity of
financial assets throughout the trading session in accordance with a volume profile of

the financial asset.

[0023] In an embodiment, the method can include amending, when a portion of
the first quantity of financial assets is traded, the first and second orders to change

the first quantity to be equal to a difference between the first quantity and the portion.

[0024] In an embodiment, new orders can be received and immediately exposed

to the crossing pool at any time during the trading session.

[0025] In an embodiment, the method can include verifying that a user profile

associated with the first order permits cross pool trading as a prerequisite to



[0027] I n an enbodi nent, a conputer-readabl e nedium can store a conputer
program that causes a conputer to execute any of the described nethods.
[0028] I n wo 2endagiiment, a system can include an order neoagseooomistgured to
receive a first order specifying a first quantity of financial assets to be

traded according to a vol une-wej ghted average price for a tradin essi on.
The system cBfffAMEY th‘ﬁéﬁeﬁag? ﬁrﬁafﬁ%g‘g? is??ﬁﬂdcora?fggﬁ‘ﬂ,psg’@ﬁg? §esond o{%ergg( &Eeuts ;0[1 he
first order @I’éééiﬁ@?é&,eaﬁdc%iémmﬁ@mbmarérlfyaug@pmmiqmﬂdmreirtmad'rovsgingf t he

first quantity of financial assets on gn el ectroni c tradi ng exchange. The
system can alRfl CABHRACTOPSeGth e secepdeidehost er configured to instruct the

order manager tQ create a second order specifying the first guantity of
financial as@®¥ to “PJ@”PF“QBE'H"GQ AIPaRg C?’B'n&LéSIr%WéW%? 8??8@%5%6&{ égpri ce
measur ed fr ogTiRt GRARIBE ofdinafitiaicesséte t@be dadedhcdonding toadisignsesdghted The cross

poster can also be configured t t hy der, t - h
0Foss! g postaaHCURRoH A s AT SR AR v e SgpuB g "

Crossi ng pooihehRiding seesibh Gite@sh dlgortemic tradigsdf yhelfrsequantity oifisariui assets of

mul ti pl e order n the SSi I d with th d .
" ot her anboRREREEOTG HP08S MeDnr 265 DI N HLE RS Seantpe

i mpl enent ed brdef $iewif@hg BROIrEIR bty o fihanBial e$sdBeward tpddedracodrdingdo Br awi ngs
[0029]FIG 1 illustrates an exanpl e of sdéstemfor t.radi ng fi nan ifath assets.
WO 2011/ 028 74OMBRS MO AL \S4a%UR 19 IBRFFCOB ai"i“l"'l]%?"r@ﬁe"é é%a'é%‘ﬁ%l ®of a
graphi cal usgsdihdé&sioncusing @klddcord oftier td bstxptises taa nenargHapgekrassipgocess
for trading financial ?ss%t% . ' . .

pool concurrently with The execution of the first order. The crossing pool can include

multiple orders. The method can be implemented using a computer.

[0027] In an embodiment, a computer-readable medium can store a computer

program that causes a computer to execute any of the described methods.

[0028] In an embodiment, a system can include an order manager configured to
receive a first order specifying a first quantity of financial assets to be traded
according to a volume-weighted average price for a trading session. The system can
also include an algorithmic engine configured to execute the first order during the
trading session through algorithmic trading of the first quantity of financial assets on
an electronic trading exchange. The system can additionally include a cross poster
configured to instruct the order manager to create a second order specifying the first
quantity of financial assets to be traded according to a volume-weighted average
price measured from a moment of cross to an end of the trading session. The cross
poster can also be configured to expose the second order to a non-exchange
crossing pool concurrently with the execution of the first order, the crossing pool
being configured to continuously determine whether any of multiple orders in the
crossing pool can be crossed with the second order. In other embodiments, various

features of the described methods can be implemented in this or another system.

Brief Description of the Drawings

[0029] FIG. 1 illustrates an example of system for trading financial assets.



[0032]FIG 4 illustrates an exanple of a process for trading financial
assets. [0033]FIG 5 illustrates an exanple of a conputing device. Detailed
Descri pt iwo 20{10@84FI n the foll ow ng description of enbodcwarse&v/osBier ence
is made to the acconpanyi ng drawi ngs which forma part hereof, and in which
it is shown b(\)/ way of iIIustrationa(séPecific epbodi nents.in which the

i nventi on nel03d pr & Zlgsirates aex of #@@PRCBIHFe! RSP her enbodi nent s
may be utilized and structural change be e W.t hout departing from
the scope of[083& i nF&At3 @%trqt@o%s?*ﬁ%?@e @B@@E%rga@%ﬁ%ﬁﬂc Ss[e&sadi ng
financial assets, such as listed securit] es, Iisft egl Eut res.znd tions,
and any OTC [883%tet pFieet @%Wt%awleé;ﬁg,ocg%op_rmp% Nanfife FE°e VWVAP
price is created over thiﬁ tradi ng ses i0{1 of th(e asset. The system can
facilitate tI@33radin¥g dlusirates Yoex LPj‘?‘nP ? GOBPUR9 9% KHci al asset so as to
approxi mate or achi eve a Vol unme- Wi ghted Average Price (VWAP) of the
financial asset over a trading session. VWVAP is a ratio of the val ue

traded to total . v bume.traded of a financial asset over a particular tine
hori zon, sucﬁéé-g‘i‘g—&m tradi ng session. The system advant ageously
conbi nes VWAP target, execution techni qu i ralk roxi mat e
VWAP, with 9@991:? nt eEbt}\?\ymgwé%ﬁ?ﬁcf'%ontogceﬁﬁjloa\lljr\{g%n?gvr\%lg cF:‘é?{l Cghgo'l}ﬂ?@é)%ctﬂléeve
VWAP. [ 00364cEampaning thaddnysempttoforralagear hdnedfcand iadvhich ials showual waarofet
execution tegchni que. The algorithmc tradin n - ed .. t
efforts' tec'ﬁ‘r'ﬁqr@ﬁ N PRER < W?&B%W@Fﬁg]et'g\f%@? ”E’ﬁaé(ﬁﬁef@?/&%k haﬂf'si ﬁg%ci al
asset are traeReétosd that ehecsémbodimerts oharmpeutiibedanhstaicturblechanagel mgy sessi on.
The portions can he determ ned sed an Vi profile of the financial
The. vardmutipd e sathd fomRg St e Ristilen

asset . a previously neasured average
vqurretrade@ rtﬁﬁifi nci al e ELl (. : i od.
{00377\ NAP GPERr 1 ¢ Aiec BRRaP A vERA e MiBhe i wER0E ubh B UREA OC,
quantity of g¢dearifidsnisted Eltussssatd Optionsy andadryyOTO arasketplade suchas $wabed over
t he course O{‘rﬁ he tr %\%% SPSSi Burt h r EGHE#QN price
will approxi lb% aﬁ‘?ﬁ' ’Wﬁ?retahg“ “tArF‘;pcﬂ}Cﬁgg é@é@%@%ﬁ‘é&gﬁ%&ﬁ%m ages are
that the traghisag THe $yseent caafaciitdte tesetdingof a target quantity of a financial asset so

as to approximate or achieve a Volume-Weighted Average Price (VWAP) of the

financial asset over a trading session. VWAP is a ratio of the value traded to total

volume traded of a financial asset over a particular time horizon, such as a day-long

trading session. The system advantageously combines VWAP target execution

techniques, which generally approximate VWAP, with guaranteed VWAP execution

techniques, which wholly achieve VWAP.

[0036] The system can employ algorithmic trading as a VWAP target execution
technique. The algorithmic trading can be a so-called ‘best efforts’ technique in
which portions of a target quantity of a financial asset are traded on an electronic
exchange throughout the trading session. The portions can be determined based on
a volume profile of the financial asset. The volume profile can be based on a
previously measured average volume traded for the financial asset over a particular

time period.

[0037] VWAP algorithmic trading can be beneficial because the target quantity of
the financial asset is virtually guaranteed to be traded over the course of the trading
session. Furthermore, the average execution price will approximate the VWAP for

the trading session. The disadvantages are that the trading of the financial asset on



WO 2011/ 028717PCT/ US2010/ 047345 t he exchange will nost likely influence the
financial asset's market price, thus negatively affecting the financial
asset's WWRo11vnsaddi tion, the algorithm c trading is necTgisasanimses to
achieve the financial asset's actual \ANAP (and very often does not)
because the success of the algorithmc trading depends on the accuracy of
assunpt i ons HeFXFANGS Wit moslkelt aipepse H}?ef"laﬂc'g'easls tafd@ark(eEBrh‘ieafW(ﬁd inthe
vol ume prof i h&latiedd afiBctingenh&Hemidlal 85scPE VOBARLC I Ridfidn| e akpeithniotradiogisof t he
order. [0038] The system can, e IoP/ a.cr ossi,n%c p?%y'gé adqgear afrt1t egd VWAP
execution t ebMraugRnteera achigye iNedMaBER! 3SSRl LEFUR IR A998 wor k
unaf fili at ednyy) bécausy trexstesgssf tHdaigerithesd tratintpddpends ob thelesugrgdf t 0
facilitate the matching of sHbm'tt d order(s5 Ehgt t ake contr.aﬁé3 E}sitions.

t 2 be §ad SO

Wien two or dessymplignsaoarding the pareqied Ylymp ehycopirmeg iy i eve an

act ual VVWAP,pBRS Hh@6n tHedRet i rifticBtachibved s 8adiDpdrtién efittle ofder.he tradi ng
session. Having an order cross in a crossing pool can be beneficial because

the order cafogghi evinetdysteht ¢ SADISYa kcrazging peorasgliarafiteed Y¥EAR exddadorend of
the tradi ng session w thout influencing the fi nanciqi\& gsseh!.st r.tFet price
on an exchani§Ehnifktelg cropsieg AP £80 RRERIVAICLOFFLIY hghupTs Yne 'H%eggvé &ht ee

thalt an Orgeéxdhiah%;e.cﬂﬁ@&oisﬁné b@ol@éﬁ%@id@igﬁg@tt;).fa{;iﬁl@&lgha_mtm' @‘mgbmﬂk‘rtedl SF
enpl oy traditional VVVAP execution provide a sales tradin esk. Sal es
tradi ng deskSrdgfs BAPEKS GORKF KPR R’ﬁ%ﬁﬁ&&f’ﬂ?‘yﬁrﬁ P%@ﬂ%ﬂ?d’ﬁﬁ% C%’Sﬁe si ng
experi ence apghibmy ofithé ORiersSadrRs/etanaatfis Vauaeistsirad frah tbe geint eike@osgt toon wit h
manual attenpts (e.q., telephone, |nstant ssagi.ng, enai | o find counter
parties wher eter'i‘é °§g] téadc'qgageé’P'OEa g&n qu%%Q%ép,%c&ssml%or?L%arb?e an order,
at VWAP. An pshetiBiapgstaliSe thel di@ertda® dchiadé tieoa VIWHPAR e ecbiment, of aroshunman
execution, is that the insjght and e rience of the sales trader.can help
the trader tFS’tB%eHBPEt?‘Sdr At \F’@Sﬂﬂﬂwﬁﬁg i'rgﬁ‘le{)@”? wngnﬁlﬁe%sgfzésr%aﬁ(g&pnce

al gorithm Aoglihs adaibageiohveversthediidadeshtage Rahat\INd(ARSs ax goarahies that ahhat t he
order may be conprom sed when the sales trader speaks to other trading
clients abouPrdehWillgreRs N thAFressiig R¥wn as "infornation | eakage.” This

i nformati on shared th otent.i al counter.par n be . .used inst the

original ord®939n ¢ eher?éfgkﬁ FANARIRO ewagxa']agﬂgn@wyéﬁ]eé%%tl%%qvf}%%tq){g

traditional gqes ah@ng dédKT Saldy patimpdedks latteinet orveek briprpomahuaity tappgloodt mat e

or achi eve VtY.gA for a financial n _order j e?d, a second
r

- .asset . en [ i

order can be t“éﬁ‘gc%(ﬁ?%ﬁr}‘freﬁ&dt'rﬂgﬁ'g%ngg%ﬁltr?g%rﬁIagpg]ef'{er?sqam?aqg Ld\é posi tion
(BU;I/ 3; SEhLéXechh@n wile Aiantixl artbmdfe(etg.ntamhedae,am*ﬁ' s mdﬁbagiq%lamrém);oﬁr@ be
traded). The system can process the receive rder._thro ri 1,C
trading or t?%%]?‘?ri%ﬁtéﬂs "}‘Fget“ﬁ S raéfe&%r&ﬁr'o% &g %%%Tﬁeﬁotj%ﬁs?l@eh&[posi ng
the second owderP.tan b@an¥ge0 Lidihg 28 ttAREIHAUBACIOEBEUBAS o howan egequiion,. As
portions of the order. are executed the a rithm r adi orders
can be amnd@ghﬁdaﬁ'”ﬁgﬁ[%@‘f@ﬁe”?'ﬁ@ ‘%%Fgﬁ%h% rtcﬁnlhgﬁ)ttk?grag%qf) rbggﬁe%?
Si (rjn' larly, asddpivé apdpreictivd ehapradsredatemmioedakedthim A Hisadvavsagertg upingl , bot h
orders can be n wn tg ref the lower quantity.left to t raded.
When an ordevaﬁg&agg(@(ﬁqfﬁwgﬂwé{ﬁ‘gée %ﬁf W%F&gg@&m'lsg%wse%heensa?%ere is
no quantity {reddr sheatdctotottat @@ding@liénte abeutshe anleh & hisain kadwed as fidforreativned.

leakage.” This information shared with a potential counterparty can be used against

the original order in the marketplace.

[0040] The system can combine the traditional and algorithmic trading with the

crossing pool to approximate or achieve VWAP for a financial asset. When an order
is received, a second order can be created containing the same particulars (e.g., the
position (BUY or SELL); the identity of the financial asset; the quantity to be traded).
The system can process the received order through algorithmic trading or traditional

methods while concurrently and continuously exposing the second order to the



[ 0041] Accordingly, an investor submtting an order to trade at VWAP can
receive the benefits of both techniques while mnimzing the di sadvant ages
of each. wbessa/henefits can be enjoyed throughout the tradiusgoisessidpn unti |
the order is conpletely filled. The investor is thus provided with VWAP

execution that is at a mniumnpg worse than th | gorithm.c,tr.adin

result, at b&SFSiAg paels ASIPOTHRRE of &&ﬂrger\ﬂr? ﬁx%ttqupﬁ@g a’gr%'g\?ﬂ'? "aﬂag’nbo”g’i
likely a VWVARersn e dthendeaisdowsl tb géfidey theedwarquahtity dftte baltgaedt Bmitarlyr adi ng
result. In addition, the system can expose new ?Lh%g%tted orders to the
crossi ng poofS BPHBRS Ofitheratiea e STOSSEH;IR esch‘?&qgoé’ 90 X H8EGANP®o001 can be
a cont i nuousaz ¥R EdSFPionefietd e I6@ST @rdtytier Ry teadeda WHAYE ordashased from

the nonent of cross to the end of the tradi session. .Thu th r 0Ssi ng
pool does noPeFEistyY ?@cugth/qricF@geq,dp.,H&ﬁngﬂgggssn%%arﬁlyggﬁp..oofge E@@?‘fi ct old
orders (ordepgihtdiddrs ¥&1 Be BacelRUsldyreaddedl to the pool) from maintaining the
future, continued option of a VMP cross. Accordingly, an investor

submi tting amosrder Absbidirgly, ae intieddr eulsrhittingtanastiergo sreds abvAEechnTeteivai t  a
predetermned tine_(e,g., .for the start .of .a new VWAP crossing session to
begi n) for tﬁ‘@%“ﬁ@%ofgotbéecgwwgét‘f I i gotggi ﬁ&dmﬁ‘g,esb(ﬁtea ave t he
order exposepgendiitd & 8 §6eaghpaghola keiBddingreesioatustilthé afdepis campletaly
processi ng) and ay within the pool for the |life of the order until the
order is co Ieétéfh&"?\ﬁSEOé&F%PSB@H@&P&@@V%EFX?%L&'OB}%%%t,a PRI AV st or may
nore qui ckl yward tedrf m@tailgoeikr%mic aadinglrésift, srbeseabyree Iwmmlesiunmmhmt i on
pertaining to articul ar finpanci set | nce .mar ket an ange 10% or
nore in a naf“?g?e%‘?p 28 é%‘?s"mfﬁl%a?&v’gﬁ §?S¢)’Hiaﬂet?§tr1‘°t"gﬁtrl¥lr<l%%}%f ﬁ‘gﬁ tﬁ%r

i nvestors. Addbfitheiatrading esders al ready in the crossing pool benefit as

wel | by having the opportunity to potentially cross with any new orders
sooner than infadgitiohytheisystemeanexpesd néwly adbmified ohdersrtir the ceossimggpen! t hat  di d

not have a match in the crqssi.n ool .when first entered

oppor t uni t ynglﬂ‘qsf Wﬁn?cﬂ%te@aﬁiﬁc'ﬁgS{?aL{Sﬁéh%?raa?mq R?%L?Sﬂ%ﬁta %Oﬁgélﬁté’gwe?ng t he
order the na¥ioBdiny podlWREighéd Rpaudidvera VW ARaedsainddfrovn tte motrieet ¢frcaclisig day t o
find a counterparty, In.traditional P cross tradin i Ss
have forced ee”idﬁ%f&ett@d'?%s%%?& %Fﬁ?ﬁ%ﬁ@ﬁ?‘ﬁg pP?lSq%egpggﬁgf&ﬁGer@ﬁ P@ér% a few
m nut es of tfordbwdrddrs andvdotendtaystacttolddideds (octizpethdt wgrequretibespadaddder .
Cont i nuous

P crqoss allows the investor tq strip.o Iner ntal risk
i medi atel y, ! rﬂ?g[)?@\we?‘?wga'?'ﬂ% H{E’éef’lcop{'r&?%fo(gﬁ'o? ﬁ%a M’ﬁ%ggn the trade.
Furt her m]pre, At:chﬂdihgly,lﬂaroihv@sﬁmbmit’tih@ 9?1 bhier dudrssthp oditidle aha tradingsessied by t he
amount of increpental crossing ti t hat  t cont i.nuou P Si ng
mechani sm pr B?ﬁ‘g‘g‘g W@rPfﬁa%tafr%(‘ﬁ%gfﬁ%%ﬁn{?rﬂﬁ? ﬁaﬁéﬁs&?gg\/\&%ﬁg S%g] s.
][0042] Fl IG 1sédsldmst§i_ﬁagiﬁ;§foaﬂ1eedsrbadjormlrﬂx(;j)oiecam tiex enopsing poslysitem)f favetthadi ng
i nanci al assets. e tem can include an execution. e system
(EMD) 100, - craeLPrpoRR B e rpsshibsebf aifss Alniaal el IR ct i on
managenment sy@ay athinEMSpodiGer tha tiewd ¢ise sreeeurdll thearperie ndmpletaly fitedagi ng t he

an speci f

execution of an order. The order a _quant.it 1 ial._assets
to trade accf)‘?rlf’?%& ﬁrgua f95?wﬁ'\ané$%ﬁ‘tv‘é °5R?8¥Qb°ée 8?'%%%? 8&%%&?'?%%%@'%
asset for a b agwpgeleassd informAtidr pertatiiad toss paticdantinaeciarssat sdince hat i s
able to be traded on an el egtroni c exchange (e. SDAQ, . I\ Arca, CME
d obex), son®¢l Ce}ne‘%@f‘?%gB P dLerg AN &”éaggf 8§{.“'<9%E""c§nmsn'?8a%'9”<%§nﬁ‘et work. The
fi nanci al asmeabvatien flranasses.uAtddifionaiycdrdars aresdyinkhecrobsing poal Heoekiagn
currency, or an exchange-traded deriyvative, for..ex I 0 .
vol ume- wei ghW@@béﬁﬁY'%&e&qp8qu' RBSens' IK’ad'r?sast“l\"&h @”@%W&%@%%@ﬁga o
total vol uneefitrytiiees wérearestretetf Fadhérimuascinadrdarstbat didwerhavecehatakéh ther i od of
]EIoerFbWiSlrjlghe?]%g??ig&%éi!ﬂ&%%%&delnpe%g asss {h%ndppgx\tﬁﬁycig 'ﬂnt? ﬁ']ecbaallézn%le%tf ﬁ% Staéd the
throughout the day giving the order the maximum amount of opportunity available

within the trading day to find a counterparty.
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J PWAP Ej where PYWWAp is the vol unme-wei ghted average price, | represents

each individual trade that takes place over the defined period of tine, P

i s the prwoeonfo2sTiade], and G is the quantity of tradepcTfueiblodtses peri od

of time over which VWAP is neasure for a particular financial asset nmay
over ed | day-1 ong

vary. A typical peri tine ich, VWAP i I t
tradi ng sess‘néﬁdﬁﬁﬁﬁ@vgkecr%ﬁ t[ﬂ?ﬂ‘%ﬁggﬁ??cé’gnﬁwshségggoggu4‘ %3 "?Vieﬁ%ﬁgol al asset
c ?nt be neas U%l%ﬂ)rli rn@mfr&rgé) r'léwbt smwv:halﬁb firivh aAbw eninates vElradingitodd Whae eay’s per i od
0] I me can be specified. r exa ANAP t
of just a1 elriNnedibey ety SR GRS DS AV AL TSP B DE Ty e B
\t/\ﬁek, or S nftﬂp!aut iﬁd@h’fegmﬂﬂél{ yhmediately| tlhuﬁ&)v\tﬁrilagmmmlr‘riskﬁmethele’wastbr bel ow,
e period o | ca specified as the balance of the_ tradi [
(el ¥ om o histe: FupfeTierdhe i B bremitindRt goSeedd 5a) b8 FoBRfY or der
can be S;me;‘ mE%%B wn@@mﬁhistui?timbnmagﬁamtiﬁmS)vw&RcrﬁdinglOl can be a
conponent o . _as sho inFlG 1. t ' | 101 b
separ at e conPSHEHIST Brayides 05%@51@%0&6@941 %@M%pg&a sepa(rzg'? e =
conput er syste su as.a cystoner's .co er I , QU
101 can com‘r@ﬂ‘pﬂat e(i'h\}\?t ﬁ'"%t{ﬁﬁﬁn 9?’8“&'”"?@? élxgoﬂ?x%f?i%{'n%ﬁ%?%r@%r@ gg? Ste he
| nt ernet. [ OfidbAkidnasseenpitargystar eaniabiatie ah eascutioh adinagernemtfsy@em (EMS)i s

depicted i
P : 100, crossing pool 110, broker 120, and exchange 130.

[0043] Execution management system (EMS) 100 includes several components
for managing the execution of an order. The order can specify a quantity of financial
assets to trade according to a volume-weighted average price of the financial asset
for a trading session. A financial asset can be any asset that is able to be traded on
an electronic exchange (e.g., NASDAQ, NYSE Arca, CME Globex), sometimes
referred to as an electronic communication network. The financial asset can be a
security, such as a stock or bond, a foreign currency, or an exchange-traded

derivative, for example.

[0044] The volume-weighted average price (VWAP) is a ratio of the value traded
to total volume traded of a specified financial asset over a defined period of time,
such as a day-long trading session. VWAP can be calculated using the following

equation:

P 0.
Pryap = Zj . Qj
Zij

where Pywap is the volume-weighted average price, j represents each individual trade
that takes place over the defined period of time, P; is the price of trade j, and Q; is the

quantity of trade .

[0045] The period of time over which VWAP is measure for a particular financial
asset may vary. A typical period of time over which VWAP is calculated is a day-long
trading session. Thus, the volume and price of trades of a financial asset can be
measured from 9:30 AM to 4:00 PM. Alternatively, a different period of time can be

specified. For example, VWAP can be measured over the course of just a few
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FIG 2. Specifically, FIG 2 is a screenshot of a graphical user interface
for Tora Conpass, an execution managenent system created by Tora Trading
Servi ces Woao11ji@8748] Returning to FIG 1, order nmanager PQZ/usanomarsage
orders received from@J 101 and route themto other conponents of the
system as appropriate. Vn%n a P order Ls rrange%er 102 can

i ved ) .
provide it t&" s{P§6V$RHIAYS: WGP RHBYY -géaﬁﬁﬁ?"?\f'ﬁeﬂoésa‘@ﬁ?’g?f% TNAVAP as
cilogsielnyEﬁ/E g@gma%}m bél&oﬁtabﬁb%%omn% b bd\@olag'gd_r?ﬁttﬂim?alamegm_ 'hfnpstramlg engi ne
and. an_engi ne i roke o t i

i npl enent a $ESINI(bre™RAGIAOREN tglggl?e %rf*%f;ti‘%gra%ﬁﬁgs%ggf rIeffcr?rtC se\nﬁllvggs =an
attenpts to approxi mate VWAP b i r t f h
course of a PBg‘Hi ng AEdE nit?‘?yw%ﬁﬁt%%llfn &\%tl“lﬁ n%ﬁfng@?f%g@@@{)ﬂg){?h%ngi al
ff, set Eei tngt ?] mafhed%e, Teemponidrit oNEMSO1 dopas slakatindiGi hgApemaiively, &UI Bt i ods

roughou e tradin essi on n t 1 ned I fil
oo b LSBT oeAie Bl A BaR S Tod oot o1 €
pre;/l ?_usly NEsHH %Ut@rlczby%te@di,%gerlmu@blwﬁtohfeadedrﬁboher‘lsymmj hreswchal casss@UI tler a
pas i me period. For exa , um ng .t 0 file.l VWAP
ovEr the cou?%’bfj%‘?m‘a\n'ﬂaai?- q@@?ﬁé@l"ﬁga eég’gﬁ(o\ﬁ@d‘?%gb%gﬁﬁ?e&&%ﬁtﬁqéetcouI d
take into consideratjon the avera o]l une traded, gt i, i
t hr oughout t W8%Hay, Afe Wégng%og9L?@e@§9CﬁP%Qt %ﬁg@:{&hgéé@&e’%ﬁ\ﬁzn f or
t he ltoazt MONFIG. 2T|’&)ea§i6alm)_l:1(}|)r2| ifsE sltzfmhsmcrt@dia reppbicabugEiitertadedor Toraanci al
asse uring.a given day w i ke 0oC i im| . itoh
over tgef pasPowgﬁ?%?”Rxg%Hﬂae"%ﬂiﬁﬂ%'?“gatfSy\%‘fﬁr”hhf%a%ﬁ#y%é%r&ao%%? pr\(S'E51 %sn?lh'al ?f/ be
create or i.ven fi nanci,al t h i vl
Craded over Qofiter oReiRlE B FIG T, SlverGERath o/ BRI UG RAGNESINEP |\
lzgitll \8221;17}3 Gel haggnmnj dithean tiotieerdaynppeents df thersystemt dssappgepriate. dVien 9O

10/ 047345 [ 00511 Di f f t i, i i

el oy di 11 VDA GFURdow e PRST Berade o ten Brefld t P LagiRhAER e Cor

the tradi ng whgw gdahm terpbyieehte V4R bs elogélpes passilde. di f f erent and each
engi ne can achieve different results on a given day. Al gorithmc engine 103
in EMS 100 cmo4dihus Theratdrf iey @t algordmmial egpgimieshan engimeg Giein EA8S 1160 broRer 120.

A custoner can.ch e iC ngine to i , i ' ase the
order coul d SPY ?gasﬂp\ggéeﬁgizﬁ'e%%agggth%i‘??ée{#'ﬁ%st| \Pe'ﬂn%?er%ér &r &rpgfn u%er 102 can
st o\rlﬁ_ ahculst mm\rnhqm_r ‘obstleffofterVWAP. Best effoets AP attempts tasaipproxineate MY6AR such
as ich algorit .C engine to te
al gorithmc %ﬁffl‘%@"ﬁ%p %r,]s %fia(ﬁ]eoﬁggr%on\'[gg&%zéggﬁse df adtfédﬁ{gf@e%ﬁﬂ iMHelin a

volume profile of the financial asset being traded. The portions to be traded during

particular periods throughout the trading session can be determined based on a

volume profile of the financial asset.

[0050] The volume profile can be based on a previously measured average
volume traded for the financial asset over a past time period. For example, assuming
the volume profile is for VWAP over the course of a day-long trading session, the
volume profile could take into consideration the average volume traded at particular
times throughout the day, as measured for every day the market has been open for
the past month. The assumption is that trading of a particular financial asset during a
given day will likely occur in a similar manner as it has over the past month. A large
number of volume profiles could potentially be created for a given financial asset,
each one measuring average volume traded over different past time periods (e.g.,
over the last two days, the last week, the last month, a five-day period two months

ago, etc.).
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submt the order to the appropriate algorithmc engine. If the order
manager determnes to submt the order to algorithmc engine 123 in broker
120, ordeworranageri7can send the order via broker interf@Ce/ 0@ 00®7345
application programinterface 121, which passes the order to broker's order

manager 122. O der ager 122 can then _submt the der, to al gorithmc
engi ne 123. 9PzH reﬁf?eﬁgntcﬁlgqrﬁrgm&eagp?sH}u&&@ptemﬁl%y cg{f]edfeﬂtevo%@egrr&”l’fﬁgmcan
Ioroceed L o ﬁ@bﬂlﬁﬁﬁihﬁrﬁﬁl)ﬁs%emb@dmgryt 1henmdwg atld]t?iﬂ@?éﬁfpl@l&d@y@hdmgmidéo in
ine with the rithm c, engine's volu r.of i or._ the financial asset
being tr aded?a"[a}?fgg'é?ﬁeﬁp%w "e??g‘ﬁgfﬂ?rﬁa,n ﬁCH'EV%P@%FengFesé‘[ﬁ%ﬁ@lweBrdgy ile can
specify to pribathmicekfss 165 hAEMS 190\a&h bus mealiferedt fnt algothmicshgate t23oker
120. Trader 124 ca e a human being. Trader 124 can .execute a
best effortsh r@ﬁﬁ?ﬁ'nﬁws@mﬁﬁcﬂf’ﬁ%ﬁeﬂm' e tgrtﬁng?‘?Q?i(%%\p@gh 130 in
line with a aaﬁguﬁ@owwébdlespécifs/meedémgammi . Ageriativdl Q) bddronaregeptdt ean 104
can nonitor orders receive order, manager 102. en an order IS

recei ved, crjS® %Bgsct%rpercpgﬂﬂag%ép%p%o%retﬁﬁﬁonhrés %r\é\geé?nqeg, %cﬁasmhéchto be
exposed to cageshmt e tbl@e. Cross poster can determine this based on
whet her any special conditions or instructions are attached to the order
and/ or whet hpos®g custierestefmipmhgiviHich algetittmicasginesd ues pwderarnageacaT 0SSi ng

pool is permssiple. If determ ned, that.the order n be exposed to

crossi ng poo?“sbﬂg",he&“%fééo APRFOP P %]g%r{téragt@gg}edéﬁﬁﬁgﬁcgeég} P87 to create a
second or der d&shsihédtol subhit thelerler eadigérithinlteenginiegi23ah byokeet2d, wedkror der . The
second order should s ec'&é the fi naEci. Iegissﬁ]6 i?o be traded rand ttﬁece
quantity to BHEN#geLgaER: er(‘ﬁli OrdR iRy RIPKYgRtelaRe (R0 ARRAELRN PROLE MRS der
to cr ossibng 0 which(asss¥h2Gtderaa 8kéRCIrdetRanagd 4234 Dri@0baiagen $22 can pool
110 can be a, private, crossing, netwrk unaffiljated wth exchange 130.

Cr ossi ng pooﬁhg‘l‘fBgTEFF%‘HES%@%@%'&W‘E"B epglgfaﬂ%{i.apﬁo? ﬁ%ceboltl8g@f’r?g5$%tchi ng of
submi tted orggomthinftaéndirakxaMI2Baay pparsict it® astomdlieally tewecute dertisnsofetherat ched,
the crossed portions of the orders n_achjeve an act ual p sured from
t he poi nt ofgrg%%%e’f%‘af‘ﬁ%@%ﬁ‘ e "Y'Wéﬁ? ?&8[’%@'@8@?%?1@@]8\5@@%%@@@ 110 can
be conti nuouindndiapaPeobéing redéd.adi ng session. Accordi ngly, orders exposed

to crossing pool 110 are exposed to the pool for the entire trading session
until the orgesy ar énaeepibetielent ke ondeedr arstarserqedfile dan speciyth pertonm a

i I I f i di h
Che tradi ho test et AR Srimsate o 1er ST Hske ol ol eh B 1O e
or der sf ![ nt hlﬁurﬁeﬁmalia'hgjlglT;a;alenlL észanrg?antijls@d%utgb?swmralgwitﬁrmhy ca[loogzﬁgr

en, sych.as.mul. . eV
\r/n'elr ?/i gecond, s‘#’é‘ﬂﬁ'ﬂﬂi’%""&uﬁ?? Kie rssﬁgeeé(ﬁr?%r}get 'éﬁ%mﬂ?%é’%@ &set é;r:?{ng ofthe

financial asset.

[0054] Cross poster 104 can monitor orders received by order manager 102.
When an order is received, cross poster can determine whether the order is eligible
to be exposed to crossing pool 110. Cross poster can determine this based on
whether any special conditions or instructions are attached to the order and/or
whether a customer’s profile indicates that exposure to a crossing pool is
permissible. If determined that the order can be exposed to crossing pool 110, cross
poster 104 instructs order manager 102 to create a second order substantially
identical to the originally received order. The second order should specify the
financial asset to be traded and the quantity to be traded. Order manager 102 can

then expose the second order to crossing pool 110.
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[ 0056] Pre- open mat chi ng engi ne 105 can be used to attenpt to match an order
subm tted before the tradi ng session has begun with any other orders

submi t t edwbaboweestihe tradi ng sessi on has begun. Pre-opemrcraiseiong7engi ne
105 can essentially minmic a crossing pool with an ending point before the

tradi ng sessi on begins rders are mat ched, mat ched tions of
the orders al9P3dve a@fo%'ﬂ%@@"'ﬂﬂﬁﬁa? ? ahr¥ate CERRsY rgei 6’Ha§'[‘%8%g‘]qél G 3is
an exenpl aryeghargs 330. h@iosgnag po6l eroemtectidaigntd & &yzmtaesmhe[ 0058] A first
order can be recelved S .. The first

financial asS@EINYBAD Q&‘ﬁé@ﬁmﬁt?éﬂ%‘?rﬁﬂ‘attg? r ca rg'(%gg'f}i '%/St'a\{yﬂ R'téet'ﬁ?rgn I n

thi s exanpl eareafigtdRay, Ttl*i'@cr@ésb@rpdr‘ﬁorfs&ﬁme\/@de@tcaﬁa@ﬁie%&an betﬁalr\ﬁNAﬁe mar ket
has opened, and it speC|f|es to BUY oooqs QE! ﬁgf XYZ . Cor BUY 1q00 XYZ) .
othe fgd e

The order spPERFYEd TOMM®PPBE o giessdAdie &n B8 yeS§ @g%’f}g R¥f't o 4: 00

PM In an enbpoglisresd coﬁtnhb@u%ﬂﬁ@h@@lihéitrbﬂin@bésgslld?i eAdcordieylys whders exibsto
pre-open matching engi ne 105, mat ch ordertﬂ subm tted

prior to 9:2® %Rﬁs'rf%ﬁ’ooéié%TeeeXpP?e({]Wéh%ﬁ??I?%r tg?ggpre NGHEEHRY U 5 e- open

mat chi ng engbﬂaersl&é,comwéfwbﬁledmeemafaaeél@edm Agditast, b@lssiMy Y8 m0icae of XYZ
Corp. for the da | f on] r?grtlon of .the or 200

shares), thedly f'”&’Bﬁ‘F'atetfé‘tré( H%&r%mr?l@h?we@%%f‘ﬂéeaﬂ%ﬂEP%P P%ft to be
]Eradf‘d OL XYZor@Qg&isly(@etgrimn&&Dﬂrllgthéﬂ‘ ﬁ@)of tiﬁ@&‘ﬂ@]s\ﬁhﬂhﬁb (trb&slmgapcb’zﬂ'rcambens t he
irst order can be execute t hr ou orithmc

quantity of PRk IS %tgl@elg ‘)éﬁcq’?ﬁ'r‘fg ”i%g ﬁ\ﬁ%?%mr‘fﬁj'f)@ql"?%per e

2011/ 028717 P& T4ddSRE 10/e041 Brtbe PallisdcdR8, dpehbifg onhdies spuadl of tHeecaminged i n
line with the particular volune profile of XYZ Corp. being used by the

algorithmc %Wé‘?’ﬂe 103 or 123 or trader 124, for exanple. For exanple, if
e a0l e P S St o i P e el b 20
buy 100 shar gsoneiftedX¥efofeothpe traahgfsbgsmﬂﬁhwbegvnl\mm drstotearor@ers Guamitted: 35.
[0060] A secongfopertﬂggtraggg sggsm% ﬁgg gggu€13?P02e open ma ?n%ngng?r{ed%S & specify the
essentially mimic a crossing pool with an ending point before the trading session
begins. If two orders are matched, the matched portions of the orders achieve an

actual VWAP for the trading session.
[0057] FIG. 3 is an exemplary process that can be executed by the system.

[0058] A first order can be received (300). The first order can specify a quantity
of financial assets to be traded according to VWAP for a trading session. In this
example, assume the order is received at 9:00 AM, before the market has opened,
and it specifies to BUY 1000 shares of XYZ Corp (BUY 1000 XYZ). The order
specifies VWAP for the entire trading day, from 9:30 AM to 4:00 PM. In an
embodiment, this order could be eligible to be submitted to pre-open matching
engine 105, which could attempt to match orders submitted prior to 9:29 AM, for
example. If the entire order was matched in pre-open matching engine 105, it would
be guaranteed the actual VWAP price of XYZ Corp. for the day. If only a portion of
the order were matched (e.g., 200 shares), the order could be amended down to

specify the quantity left to be traded of XYZ Corp. (e.g., 800 shares).

[0059] When the market opens, the first order can be executed (310) through

algorithmic trading of the quantity of financial assets on exchange 130. Accordingly,
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gquantity of financial assets to be traded according to VWAP neasured from a
nonment of cross to an end of the trading session (i.e., 4:00 PM.
Concur r erwbyonig7ivhe al gorithm c trading of the first ecdasomioerssecond
order can be exposed (330) to crossing pool 110. [0061] When a portion of
the order is executed t hr ou | gorithmec tra irst an cond
orders can bROTHFRIdRP ?@ﬁb‘j"g{ag%fe%f’(?‘é‘g?d mgeg&@éﬁ‘?%ﬁﬂ'ﬁ%\é Pe R Bzﬁqleyo t he
first and segppdons.®emng s bb%@ﬂg@dﬁdld@WheSﬂ)StdﬁaQBtoh&aderslﬁéciof| ed
guantities are consjstent nunb fi na al ft to be
traded. In t??@n&t%n%%exam&n 'ffﬁﬁ)"cg‘r‘fﬂ?é’éo'&ﬁ"fﬁz? éﬁpp'n L:es%%&??t/t %tltﬁween
9:30 and 9: %Ium@%tfadeatbe@v&nsgas@aﬁb 0136 £then &ecalgerithmaresihedrdder wiieci fy BUY

900 XYZ. [0062] FI G furt h d h
Cyst om and caf bidnalp sheres e0f7 Fodk A ehaﬁ%ﬂiﬁg?gseieéﬁ%%ereb@%é )

[0063] It can be determ ne V\/neth cond 0 [ can ssed
with any ot hiépe erdelpsseé’f?ﬂggé’& Be 8@@%‘[‘9‘%B®0 ffﬁcor)ff%rgﬁwa& Brdi g@?thgan be
identified (4&Mity oFfinatddtaesetotclps tradan @q@emuﬁmoa/waeqummam g of

financi al assets to be traded accordi ng to VWAP dfromt ment of
cross to t heM8AENLY Fs t??a&f‘ﬂg?ﬁ‘&sf@daﬁ Seﬁﬁ'?”é‘fa?%?@klw gon erngt?o er
coul d speci f e SMgdritpRIO tradiag @8 theffirs\6Addeothp seddrel craermaath kmrcd@osem@mhbn be
crossed (420g wi.th tfﬁ 80ntra-order. [ 0064] After the second order is
crossed wit hePRNEBM! 1A% der, the first and second orders can be updat ed
(430) to reerct th Cross antit ifie h or der
is equal to BPYess tpﬂhaPﬂrgo%afitlr'nelo?%résp%@}épfe@gﬁrgyg@ %ng@h}‘fﬁgﬁr gl?e t he
second or derfirgeahdxecbadroets ¢and mdasai (340 proakfietl theanxdcttion. fSpesificaliyder can
be cancel ed.  Faqr

ex sum ng bef or.e ross he.secon ited
BUY 900 XYz HRd" tﬁ‘aggg‘ﬁ&f}daP s en Pearetieagn Sa i o Stpﬁ’g'f'g‘i’ ﬁgéné'?\ & e
quantity to &e donhsigedt with theeustee biithe fidancial assstdafsbenrddedt hretheont r a- or der .

Accordi ngly, the second arder s e ex Y pool
156 and " the PARE SR Bisbares & e o8 i 258 sh oReahRine
further throgghsetog®bidefsrare dachdinended mp:éemeozaabDM/ US2010/ 047345
[ 0065] On the other hand, if the quantity specified by the second order is
greater thanpobém quanti4 is siaethedf preckdsythdtivan berixeasted bethe syhtent amdscarerad
second orders ca antity to be traded to be

equal to the" 'ﬁ‘f"?‘?@‘?ﬁr?%t"ﬁ'@f%gfoth?ﬁgoncga%%ﬂﬁquder s quantity and the

contra- order uan it For. exa far t
order reciteld td:%/l\rbf eﬁ%[mtl @@%’:‘?@éﬁ%ﬂg S%gom tog%ecré,:%ﬁ%escgcgs t hen
only a porti axrycﬁthereorder‘é(éﬂbosn‘d tbkneosqmgrnolotjn(bfA strareegrdencadnebe lda@lélédl s

d h
Chouta be updAPEdTT v RPRAE enEBREl et ol ARy b ARPERLSERPER" TR o

case woul d bieadtdGacsbuaiirgsto VWAP measured from the moment of cross to the end of the

trading session. For example, the contra-order could specify SELL 500 shares of

XYZ Corp. The second order can then be crossed (420) with the contra-order.

[0064] After the second order is crossed with the contra-order, the first and
second orders can be updated (430) to reflect the cross. If the quantity specified by
the second order is equal to or less than the quantity specified by the contra-order,
the second order can be removed from crossing pool 110 and the first order can be
canceled. For example, assuming before cross the second order recited BUY 900
XYZ and the contra-order recited SELL 900 XYZ, then the entire quantity to be
traded of the second order is crossed with the contra-order. Accordingly, the second
order should no longer be exposed to crossing pool 110 and the first order should be

canceled before it is executed any further through algorithmic trading.
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[ 0066] The enbodi nents descri bed thus far have assumed a tight coupling

bet ween the crossing pool and the best-efforts \ MAP nechani sm where a VWAP
cross andwohetlizrend/ cancel operation can be perforned viPctrusbo/047345

si mul taneously. [0067] This may not always be the case. For exanple, a

br oker operating the_ crossi ng\ﬁpool and a broker

) ) rqocessi ng the best efforts
WAP order nt#§6%e didTBP&HE P‘i”t'fit@%9“@/"5}‘13‘?%"‘{992’3’35%Eectqqatorqqﬁé@grgﬁtgrthe
Zﬁgfl ﬁg{ I t_y,etgfgh%efv%%ﬁ@rwet Biﬂe@gﬁtr@&ﬁﬁbféﬁd@%bfﬁ?@uhd sbeondrplierseat bd i n
pi s of conmputer code_ running. o i fferent copputer systens,
possi bl'y i n anerdaddRchaResying SRRt Kog V%@to FE8pMRLRE g'ﬁgrwg};’é%ss and
Epgbi’igengd/c ; afwé%!ec&nﬁérabrf@ra?ﬂi@ éﬁgtthemﬁta-@{aesé ﬁhdﬁti@ngmn%kargp@L aésaasrrg t wo
n arise: overfills and over | ecytions. t ropl ens can
occur if the?@‘oiescrasst:tlhé§§°%\1%°rf’?féeﬁ‘§‘é’tB@BBS%%X&”H%‘* ?ﬁ@]?rgg” E'F%Ee t he
anmend oper at 5pp ea0 xR, BeARhEtAsbrtidd (i.6h 800 psrahGihtigUshiteg tobe tragedist
efforts order after the execution is | ess hh n the cross size thgn t here
will be an o%ep$aq with thegeniraordesy ABSRArpel, ?ﬁ@téB‘iﬁ?W&gio %r&sh‘?lﬂ% %ross and
the | ust- conphefi@brolrefidet &l i uANBCHbeQradeasMhiEsin thistoase WaoM behwoes havi ng
been bought or sold, so that the ultimate order has been over-executed. On

tEe ot her ha$ftf®§:f the renmining quantity of the best efforts order after
the execution is greater than the cross size, there will be an overl apping
execution, wiPEH canMermhodkpent ?Wr‘gﬁé”&sg@rha{"?ﬁfﬁw 49“8@ PCHR e st
efforts mechggivesh tHedro oF an@ tHeSs L eREHSOVWAP hecHBh¥mlOREE asVAnes i s

pl aced at 9:30 and at 9:45 the best effor xecutes 1000 shares

S chanj
?t a price offogpand W/C%Pe'g?pﬁ@t'ggFaﬁgetﬁg&ﬂrg?egjls"s'@%¥§'”§{Haf‘ﬁ%u MP price
rom9:44:59 till the end of the trading day. The d VWAP..pr |
wi Tl incl udelPd 1000SHaY Bt AaYS A CHST hEST RPRIE. AT 9156 089’#"%?2{“%6 o
best - ef f or t SciFBSRGPOSIENd ALFoKE: prdtaksihd ehapask efforts\AWAPradersmay badiffereht | ower

| evel for the rest _of the day | di at e thereafter. . T roblemis that
the best - eff%fﬂttt@S-rrE&%WitE?rPﬂ%uﬁ‘“%%@W"%&"‘@?&é‘ﬁ&ye e\)@ﬁVRs ehging and’

2011/ 028717 P&rhbieg PA8)/c8did IaSmbleenentstein miistig ctGie2 s sif asraputéassienungngion nor e
crosses) at the much | ower {eve t he tradi ng day,

but the cr osgigﬁrefb%n@ﬁﬁrr%@ S F’O%'%ﬁﬁng‘%{#%%%gﬁ%gwﬂ%tiopﬁcI udes the

e g ot B S0 KR ST LTl Aot o 2088 These
simultaneously, at least two problems can arise: overfills and overlapping executions.
Both problems can occur if there is a cross and the best efforts order executes before
the amend operation can be completed. If the remaining quantity of the best efforts
order after the execution is less than the cross size, then there will be an overfill.
That is, for example, the combination of the cross and the just-completed best efforts
execution results in too many shares having been bought or sold, so that the ultimate
order has been over-executed. On the other hand, if the remaining quantity of the
best efforts order after the execution is greater than the cross size, there will be an
overlapping execution, which can interfere with the order trajectory of the best efforts
mechanism. For example, suppose an order to BUY 10000 shares is placed at 9:30
and at 9:45 the best efforts mechanism executes 1000 shares at a price of 100.
However, at 9:44:59, 1000 shares cross at the VWAP price from 9:44:59 till the end
of the trading day. The crossed VWAP price now will include the 1000 shares
executed in the market at 100 by the best-efforts mechanism. Assume that the
market then trades at a much lower level for the rest of the day immediately

thereafter. The problem is that the best-efforts mechanism would expect to execute

16



VWAP cross nechani smtaking sone overfill and pricing risk, as well as by
hi di ng the overfills and overl appi ng executions fromthe user. In an
enbodi nenwotzhato2kiides overfills and overl appi ng execut i eas/Useaniottses end
user, two additional |egs, or orders, can be added to the transaction The

four legs are as follows; A - the best effort AP o - the
shadow or dertheAemaigingr&99Q |SH6reB(§@ﬁS”(‘Wﬂ RO MQrg ‘Ff@s%eéiﬁtvt\g? Hycégov[éééev S

Leg C - a negskdfhe én@%ftﬂwadl @eryeaatetﬁle 3fosBed 000 SHaray Witbeok ativeAReg A
(this is the same sid % t hat

I

i sdcr eat ed a@r'quBatd@)ﬂ't'cieé tF? Eﬂ%erttﬁa’i'ﬁéa'@é@ WW@SPGQ 'P‘Fﬁ?§ﬁ?'£, ftr?fge @p‘g‘gl te
side of Leg Q. [0070]Legs B and are hid fro d \Wh
cross occur sl %’??theTBSB? W?WW”%@‘V@%&?’ trf%térnk?r en@'ﬁlﬁﬁer’[? WﬁEgpa?el y
3 ?SVV” t ?f t Pehvw crgé@@b@r@asn@fhkﬁ@%@ﬁ{mmh|anﬁnﬁ‘|b%blrfskl dsSwetkalehyt ldinbehd eg A

er e anmend operation succee e Le tr d d
contra Leg WW&B@”F§V€?%@0@@H“Q‘W§q’i?l”b{b@rus‘éf a(‘ter?‘atéc’di"g rﬁ%baggw%ﬂg% tﬁe
user). The Le@rfistahadeen@ipintPéxebitidngfroliideledd uBet, hasladditiciel legs, drardexanpl e,
it could have a small er quantit se therea\ggs an overfill.

Al ternativel $3n g aqqsdtat t\'?%nséc%%”f fTé}eZﬂW 895 W& FEUBIMSa different amended

ECD price and internediate I n . case there was an overl appi ng
execution. In thatetasde kes eé?rg‘rwﬁfr% o the VWAP interval can be

anended to the acknow edgenent tinme of the.a t on on . th L9 A
trade. [0071]WthL6E9h@A ﬁqu@@gowﬁrﬁ% e‘ir?lses"k%/%o[ gﬁﬁg 8@?@8ts'%aee'h§r t here
is an overfihJ, situation by netting off (that is, adding together) the Leg
B and Leg D quantities to determ ne whet her there is a non-zero position

remai ni ng. The SyldEO-@aiew dress ley tieis ¢rested aara shiingroederof theviiegdA (@ihis ishe

overfill (ustl}%glsla evslidae a ll_)e%sé) efforts al gorithm or

Leg D - a new cross leg that is created as the contra trade to the Leg C order

(this is the opposite side of Leg C).

[0070] Legs B and D are hidden from the end user. When a cross occurs in the
pool via the Leg B order, the cross is not immediately shown to the user. Instead, an
amend/cancel operation is made to the Leg A order. If the amend operation
succeeds, the Leg C trade is created and a contra Leg D trade is created on the
broker side (this is hidden from the user). The Leg C trade may not mirror the Leg B
trade exactly. For example, it could have a smaller quantity in case there was an
overfill. Alternatively, it could have a different price (both a different amended EOD
price and intermediate price(s)) in case there was an overlapping execution. In that
case, the start time of the VWAP interval can be amended to the acknowledgement

time of the amend operation on the Leg A trade.

[0071] With these legs in place, the system can detect whether there is an overfill
situation by netting off (that is, adding together) the Leg B and Leg D quantities to
determine whether there is a non-zero position remaining. The system can then
either issue an automatic unwind of the overfill (usually via a best efforts algorithm) or
alert a trader to the position so he can manually unwind, or otherwise handle, the
position. In the event that there is an overfill equal to the size of the cross, no Leg C

order will be created and the entire quantity can be unwound transparently to the

17



alert a trader to the position so he can manually unwi nd, or otherw se

handl e, the position. In the event that there is an overfill equal to the
size of twe20riees717no Leg C order will be created and tlreTAIs2om0@4TpeRNL I LY
can be unwound transparently to the WD 2011/028717PCT/ US2010/ 047345 user.

Unwi nding signifies perforning contra trading to the overfill ch that the
overfill is B WM'M%WQ”O[’UQQ?PEBE%%‘%B% todt:hg oﬁf?%'ﬁﬁﬂ‘éfhthﬁétHSW to

illustrate apyfeERbAEMeR(BRERdRCCOrding to this embodiment, in which (1)
there is no overfill, and (2) there is an overfill. [0073]This is an

exanmpl e of t{b@ﬁ]r OCgS@mmaara pravitRdieldw @arsstraktarde@uiplary process 1. A C i ent
pl aces a best efforts VVWAP order, to,?g(g &800_0 sharﬁ,ﬁ Ofdé tAcc.ordl ngly, a
R and )

Leg A trade 8¢FORING PobisEMedBeton Wo &t '8 o overn NefSAost er
creates a shgg@guiorder to cross buy 10000 shares at \NVAP in the crossing

pool. This is the Leg B trade. 3. 100 shares of the best efforts

order execut o730 COrTesSBapterkamprEsItse procespuaisn dryovelfillegsbot occ@®00 shar es.
4. Contra liquidity appears in the pool and 5000 shares are crossed at

guar ant eed VVWAP. 1 Sp SleASpIREss £bedlcifendVs/ ARoordsentuyHe00@ghdkes piXle t o 4900
shares (that is, 10000 thﬁ ori(g'bnal rder si%%). - 190 (the executed best
effortsdportgwd'nilgﬁ q firade %6‘_’03’& I;‘E?ﬁ)o —d'igﬁﬁ ‘eft to be

Ceg C and Leg b Lolrespastar Brrene braef o' bLyosooy LEPIRasb Vi reca ©
VWAP and Lep th: cfssifg ipbblem is eiedliesg B lriadelen from Cient) to sell 4900

shares at guaranteed WMP to the client. Netting off (adding together) the
Leg B (bought 5008, sb@sesps antie lbegt difofts ofdkr 8R6€uts h&8o €59ssposibdamerdsahe

Accordingly, a zerq posjti remains and it is determned that no overfill
occurr ed. quan%'?y‘%L%ﬁ#étOoq%@Qrs al®§en continue to execute via best efforts

T e bl e e e T
execute at bgsdrambbo MIEAR.NSRr¢dspgsts) attesaptSioarapud theregrietralde toef908 to 4700
the. pr ocedur 847 Lpae. 41RO ob ateBH P aiiBr R wseefinpd BE sTRRET, oS
occurred. portion) - 5000 (the crossed portion) = 4900 (left to be executed)). Once the amend

on Leg A is acknowledged, Crossposter can create Leg Cand LegD. LegCis a

client order to buy 4900 shares at guaranteed VWAP and Leg D is an internal order

(hidden from Client) to sell 4900 shares at guaranteed VWAP to the client. Netting

off (adding together) the Leg B (bought 5000 shares) and Leg D (sold 5000 shares)

yields zero. Accordingly, a zero position remains and it is determined that no overfill

occurred.

5. The orders then continue to execute via best efforts and crossing. For
example, 100 more shares execute at best efforts VWAP (Leg A) and so Crossposter
amends Leg B to 4800 shares. Another 100 shares execute at best efforts VWAP
(Leg A), so Crossposter amends Leg B to 4700 shares. This continues until the
order completes. If another cross occurs, the procedure in step 4 is repeated to

determine whether an overfill occurred.
[0074] This is an example of the process when an overfill occurs:

1. A Client places a best efforts VWAP order to buy 10000 shares of X.
Accordingly, a Leg A trade to buy 10000 shares of X is created.
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[0074] This is an exanple of the process when an overfill occurs: 1.
A Cient places a best efforts VWAP order to buy 10000 shares of X
Accor di ngvg,20a/2eg7A trade to buy 10000 shares of X is eceatsea0/0433@5

2011/ 028717PCT/ US2010/ 047345 2. Crossposter creates a shadow order

to cross buy 10000 shares at VAP i he crossin 00} ..~Ihis is,{ eg B
trade. 3. Fherossposier arerjesa B% errdggioecgg&ﬁﬁgﬂlqogasg?rpsgfV%g‘ buy
10000 shar esjnate ¥H8ENG podII THRAS tHeLdg®tréd@ssi ng pool with a contra-order.
Crossposter thus attenpts to cancel the Leg A trade. Before the cancel can

be processed, hovweveke ede L8 @ teRietfrodses. That ié) dircditie Byel000@ shaeeateg A
cancel is acknow edged at this point, apd the rest of the Leg A is
cancel ed. | nVWIﬁPs'S6g§§?g@rt5§§%g'f‘8rpoé'r‘%'g}%go'ﬁraﬁ%r °c ¢r8s%‘t?§lfe§36ﬁ a(sﬁ%%?)gs)s X
(that i)s, 18%8%n6élhl@e D&J AitAadk. Befbes tr@icaa}cellﬁlame p(cbdeesm(ﬁowgw, :m*ss;haeés‘ ort)s
portion) = . Craossposter._al so, internal.l reat es i dden. from.Cl i ent
a Leg D trad® tf‘%ﬁ%%ﬁl”@@(%%‘ﬁ%r iée Leg .Ca;@\?elt'%"f‘ nswfeﬁg?é ﬁ{eﬁsi%&t’o‘%}r}d t%ddi ng
toget her) ]Eh%gié@rgrﬁ&é@mggo@@wemd IrLe@h@sése&dss@cM)c,reatma e € ta e
position o shares r i ning, s, .there is.a,nqgn-zeraq posi : ic
signals to t‘PlléV%%pgtsé‘ﬁﬁsﬁggﬁ?tﬁ%ﬂgopérﬂﬁﬁOBQ'B?fqr??r S5 T @Ogﬁ reé(gfsustﬁég%yst em
Candr equest ]/c @Iﬂrfs@fo}?ﬁo@aa =69900]T9¢ri0§spusvdr @(ioomten?ny gleamsdbildflemfrarinéllibmf) ar a
trader notifying of the position and the .need to, man upw t.he
position. | nP-/‘iSh trage & 6?"0939??8 SQﬁfe(?nog%' CL{}SWWR'HE’ n@ﬂ@ggﬁ?%cﬁp%\gngpﬁgaltgece an
or der ]Eo sel Leglngcréﬂs_?H[%mwﬁnd\wg\ge(s@&wor?gfthfmﬁ§aVVZIMaﬂ‘g)@rs'hbmm In the )
case of a manual unwind, .the trader m ght ce and execute.an.order to buy
100 shares i ®mRIHBHuLUSEErE @f%?f}-éerwaﬁlfi“ﬂ&ﬁ%@‘r%'gws {éﬁ@ets)/sé%rtha&]%aﬁ;? have
? view on tﬂi@, aﬁt@@km@ﬂhdoabﬁmgﬁ Tiee bylt(syerﬂlﬂﬁn Selkmleeﬁpdrﬂarmlagfauﬂmnmmmmhﬁm areans
e.g., purchasing right a rket .levels). .. 4. Sinc entire
ori gi nal orde" Wé%tg&,” a?q{mﬁ%éaitt@g%d“ﬁb'&? ?fgh%é?%'WWP? REFd Forrﬁa'i%unagyt 0
sati _SL Y the Gr?bﬁh@f?ﬂe}[@cﬁit@hdﬁi the[d36¢ of the a@tbbnﬁﬂthQ{EhWimhathetéyatenai_memla‘cera_nt he
possibility of overfill, the system can, be ed,. to exam ne certain
criteria, sutieq® Sr?ludQ@rSh%rﬁEPg%g A fgpt ‘%983 \}é@.ﬁ%ggof@%i Wﬁ@%%?sevcgs
3\}]90” Lhm‘ ﬁ) maﬁunéifuﬁﬁ/ﬁ]dt, h‘%ttrdd@rﬁ*@ﬁﬁia@ﬁ and @Sédun@ambrmtdf laiym(l(]'sﬂmsasdr adayI |
en the chance an overfj i s hi ar, the i ct of. an overf| u
be high. Suchapy estesor M*m,n%ﬁr “l&téar?%f g‘,'gqﬁ g 4 ighort the SE%‘E‘ér‘i‘”@? t he
tradi ng sessipsaisib@) 100 sieed thidighaoakethdr rhéunst(eadipuchaeingiright ajdyate] | n

an enbodi nent, the best efforts nechani smcan avoid trading on the close of
a tradi ng se®8rk§hl8vE!Shrder to reduce the risk that an order does not

conpl etely execute. _For .instance,. the system.can perm i en ecify
al gorithmc or derg' SHhge the 8t PEUPY P TS T %re*gpno HE’?(glso Fg%togrpté&tt%g cl ose
of tradi ng agadayiovadientthé oustordersondet.h an end time (for conmputing VWAP) as

cl ose of day.
[0075] In an embodiment that allows for the possibility of overfill, the system can

be designed to examine certain criteria, such as broker and/or order type (e.g.,
traditional vs. algorithmic), and use that to restrict crossing at certain times of day
when the chance of an overfill is high or the impact of an overfill would be high. Such
times could include, for example, at or near the open of the trading session and at or

near the close of the trading session.

[0076] In an embodiment, the best efforts mechanism can avoid trading on the
close of a trading session in order to reduce the risk that an order does not
completely execute. For instance, the system can permit clients to specify
algorithmic orders that are targeted to complete X minutes before the close of trading

as equivalent to orders with an end time (for computing VWAP) as close of day.
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WO 2011/ 028717PCT/ US2010/ 047345 Alternatively, the systemcan automatically
factor this nodification in even if an earlier end tine is not specified by
a client.wpQoviip#i1i& 5 shows a bl ock di agram of an exanplce/uskoi@/oemaput i ng
device that can be enployed in this system In parti cul ar, the various

conponents of the systemdepicted in Fl ment ed. .t hr ough
vari ous corrpﬁ'ﬁ"ﬁ@tw&g’vﬂ@e"éﬁte%‘@”f%F‘Pl’?‘%tfcaﬁbf?ﬁfﬁrltmﬁ”@8@'2&9“366"%&/aBe vmgdel y

varied. For exfsmim, t.n?é)u%léfs;f&lfréa\bly%ecnéﬂp can be a personal conputer,
wor kst ation, server, handheld conmputing device, or any other suitable type

of m cropr ocRgEAr - baseds RIS bloaoaagﬁanmgf éiﬁébtaﬂ&ﬂé@(h @c&ﬁputmgldedEe tHfeor

exanpl e, one or nore conponents i ncl Udnﬁuﬁ&l Frocessor %ﬁuftt devi ce 520,
out put devi Cr@a@@@emglpwda@éhlgg@ste@ndnga A @%ﬁYa(S'l‘?”ﬁ&)/megn Of the, Stem
conponent s ”@leaédWMGI YCéﬁlbbﬁ#ﬁplemédte@Iaﬁrobgh Oéhilﬂs@oﬁﬁi)utnﬁg eéagdesotinerforim any
sui tabl e manner, such as via a gpem cal bus, network line @I y for

exanpl e. [ooqfs]ovﬂwt'@&a%%m ma d‘éqﬁ%t‘ar?go Rh§¥ AR P PERYY R%%H%ﬁs& nouse,

touch screenchi bdRBbisBhal C6RIpERT REREBIIdH, @Qrvéﬁ%bﬁﬁaeld)borﬁﬂmn@td’e@ibeS¢ﬂetn&b| e
device that provides input. Qutput device 530 may inclu exanple, a

noni tor or ofther S%‘??'ﬁltﬁﬁﬁ Ofﬁ'FWPchS%ﬂrEH?S%‘? fj‘%‘éce QORYEING deeéf'tceg’w 8% her

sui tabl e devingRdé 8t exdividie, B8 of Hides EompEHEAY iBtIOGiAG BrdvéEsdrey 0] inpltuideice
vol atile and/or nonvol atile data stora

h Lectri cal
magnetic or ofbiodtRut ARvies 530 storrge 540, aﬂmﬂm%@a@gionocﬂ.&l%rw@ el ectrica

drive, tape girhyshefts hayBy akles/ \fatn@fia&ﬁi clinde ddpheesarmésch dﬂ@énm@nycat i on
devi ce 560 may include,” for exanp a network | terfac m or any

mod
ot her SU|tab$létaB@W%r€‘eéaS¢’&BIaév@fa P'?@l‘?é‘h’?‘fst NRYOshH er%rd’ﬂﬁﬁsﬁ fg'i%iﬁm over
net wor k. [0080] A network may connect rrputl n 500 with ot
conput i ng dei?P%Bé EGF e?@@?'éﬁﬂ%“t qeﬁ'cﬁ may 'E‘ﬁ)ﬁ‘g B%%@%‘Sﬁ’ t88? d to
crossing pOOécrééerer rhémlbervoio%orec@gmmrde@mhm oliedl svitabla dedtewak. The
network may include any suit on_system such

terconn ct.ed conmmuni cat.
as a | ocal aP@¥daginret KO Eﬂ'l\ﬁae"lf’re éﬂgdﬁa%'f‘@él %J?WW%WI\WO'?'{(?{ OeXAfbl e. The
network may 4igphpHRiter disk Grive! sfdaReOBNaNY cthér suitabipidetioe tlat prideay be
secured by any SU|tabIe security protocol. The corresponding network Iinks

may incl ude, oytgyt. exanpl e, tel ephone lines, DSL, cable networks, T1 or T3
lines, wirel [eo(s)_?g]net \Asl%rlégg ?328 ?ncatyllr?crllt?de volat?engnﬁgr neornvgllé lle%%ka storage, such as
one or more electrical, magnetic or optical memories such as a RAM, cache, hard
drive, CD-ROM drive, tape drive or removable storage disk for example.
Communication device 560 may include, for example, a network interface card,
modem or any other suitable device capable of transmitting and receiving signals

over a network.

[0080] A network may connect computing device 500 with other computing
devices. For instance, in FIG. 1, EMS 100 may be connected to crossing pool 110,
broker 120, and/or exchange 130 via a network. The network may include any
suitable interconnected communication system, such as a local area network (LAN)
or wide area network (WAN) for example. The network may implement any suitable
communications protocol and may be secured by any suitable security protocol. The
corresponding network links may include, for example, telephone lines, DSL, cable
networks, T1 or T3 lines, wireless network connections, or any other suitable

arrangement that implements the transmission and reception of network signals.
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arrangenment that inplenents the transm ssion and reception of network
signals. WD 2011/028717PCT/ US2010/ 047345 [0081] Soft ware 550 can be stored
i n storageo2di/msm7execut ed by processor 510, and may i Rcira$eoiofoars4exanpl e,
progranmm ng that enbodies the functionality described in the various

enbodi nents of the present disclosure. The al|¢;{§o%lroarrm' n take an

na
sui t abl e f ori#P811008Be8wrtaetlcanste saieddn slor (?rné‘cfxg%?%f"yf’?o&ﬁ rted

Wi thin any compyhghmay’ifderbks e&&@.Fégsro@Péihmmgftmt SRR JRY t8s fdnetucmnﬂyectl on
with an IﬂStFUCtIOﬂ EXECUtIOH system %ggaratus or dEVICE such as

conput i ng dedgssEbebo th%i’ar&@é@ﬁ?t@dmﬁ%% oicth PreseBhIiFGes e T NOPIOIEEUBIY at ed

wth the SOfHA@Eaﬁ’(efafngréthélﬁe fg@t ruction execution system apparatus, or
device and execute the instructions. In the context of this docunent, a

conput er - f ea@aRiie SRR SRAtdAISAPe Q@re@%d@dﬂaﬂ%or@d%th@ﬁa@ﬁnﬁg@er540 for
exanple ha can contain or store progranmm n for use b I N COﬂﬂECtIOﬂ

with an i nstﬁe@é@fi"éﬁtoé@&?dﬂ?ﬁ"é'ﬁ' fgr ugedny ordm parnectian with a@lé\?frg%t'on[%%]ogof t war e

550 can al sogRerRrRasAledr Whlidd, Buays &drﬁﬁlﬁﬂ@rdéwwéoolfﬁrfeQémpI%etHéYcaﬂ in
connection with an instruction execution sy sten'}g? paratus, or devjc such

as conput i ngfetrbvipgiaictions asspciated yithdhe spffivarg & tURGTY WPP%yé{fgbm ated

w th the sof jyakau§ @delibs ahd skédded lh@%%@ﬁdﬂs‘ Qi tHYSoIneIRt oﬂ'ﬁl@&fo@brﬂ@nt QF
devi ce and execute the instructions. In the context of this dog

transport ne%ﬁmﬁﬁt%rarﬁaﬁ%b'%ﬁﬂ?rwwmﬁéf‘ beaRY SR s ES S

transport proghRrtRe hAlcoHBfM dHstEaE prdhréamiRCbi 0k bY érhn@ﬁnmdwbrﬁ Mtlﬁ ean
execution system_ apparatus, or device. The transport readabl e nedi um can

i ncl ude, butiNFEUGHER eKeHliPR VStem, apPasaiEetd SRVIES: magnetic, optical

el ectromagnetic or infrared wired or wireles pagati on dium_[0084] One
skilled in tiR883e| eoffvars 253N a'%%@%%@ﬁ*@ﬁ&ﬁkmﬁ tﬁ@B§%‘? 8d'HB‘dfP¥ ¥¥at i ons

and conbi nat b@&ﬁn%ﬁnﬁé&oﬁhﬂﬁbﬂ$%u@fﬂm&lmrﬁsy@m bippul%ﬁ!i okl\diedlcfe stigH |
enpl oy| ng the sane basic underlyi ng nechani s % rgﬁ gtﬁ% H

for egoi ng deaTFQPRYtHA deyise SPY fssxadPIss tr@;(&'l"b FUCHAES ?)Sé’?' iWitheRe wi t h
references t&fﬁ@@&fr&ﬂn%@méﬁdétrmraxécutidﬂ\wm@m ablraiuk| SrdovRbiang etbaneigi ons
above are not intended to be exhaustive or to limt the disclosure.to the

preci se for nis@dienssidhe paMextab s featmashs tEansPod mediyrg fan Ra AN, BEALL b e
in view of tiagt @é?%&nrh@rﬂ%é'}ﬂ@ agHi® o EFARBbADRigEaeirgy f@hmusy @ﬂd descri bed

to explain the princi ghes of the disclosure and their ‘fﬁ
appl i cati onsCOf‘rﬁ‘ﬁﬁt'QfUN' Ahingtrittiog exeytion |s¥§emna@;p?éatg§,tort V'ﬁ%s BIEPSRPE t he

di scl osure apdqy§e ndfure BROMCIIBBLISut Y Adl liated @) 3nBlsbrbhieahbgmsicasptistl, t ed to
the particular use contenplated. [0085]Further, while this specification

cont ai ns nan§esipuragnets or infraed vxgﬁ\gLﬂrdwrﬁ s propagation medium.

[0084] One skilled in the relevant art will recognize that many possible
modifications and combinations of the disclosed embodiments can be used, while still
employing the same basic underlying mechanisms and methodologies. The
foregoing description, for purposes of explanation, has been written with references
to specific embodiments. However, the illustrative discussions above are not
intended to be exhaustive or to limit the disclosure to the precise forms disclosed.
Many modifications and variations can be possible in view of the above teachings.
The embodiments were chosen and described to explain the principles of the
disclosure and their practical applications, and to enable others skilled in the art to
best utilize the disclosure and various embodiments with various modifications as

- suited to the particular use contemplated.

21



be construed as |imtations on the scope of what is being clainmed or of
what may be clainmed, but rather as descriptions of features specific to
parti cul avoenbodsTents. Certain features that are descr iPh&as2onotlnizgs
specification in the context of separate enbodinents can al so be

i npl emented in conbination in a single enbodinment. Conyers S
feat ures thal0083le ddsEthenadile fig srec 'Gﬁwkcfonéﬁmsdm@%@‘i’eé"f@ﬁ’btgﬁ%/ dcré{# al so

be i npl ement gd chabtibh kb Innlnﬁaﬁim%l tAE Qéﬁoe&ﬂmarsqiemgwaum@d R Whdthad e
subconbi nati on. Mreover, alt ou%@featur es m e bgg gbov? as
acting in ceflpimed. betrBinehes Bescrinhensef deatunes sp f'cytocﬂaéticHéﬂ one or
nor e feat ur egefisinfaAurel #dlark §ERbEHIMItHB sﬁécﬂfldalﬂoﬁ Qﬂfﬁe@@ﬁt@ﬁt diceparatesed from
t he conbi nati on, and the cl ai med conbi nati on irected to

subconbi nat i BMbedimeatscanialse ks implementediniGoma Ir@ffl%n |rw)smgle embodiment.

2011/ 028717P§Iﬁ¢é§@ﬂ%9ﬂ%5tuﬂﬂhaﬂ &rededériBRed inl fhe context of a snigIeA
conput er - i npl ement ed met hod of tradi n fi nanC| al l% ssets, co

recei ving a eMpedimgntean %!?%Q?F@R‘?fﬁe'éie in wpitiglg smhadmets F?‘?‘?é yaﬂr 'rh%%yets to

be traded acggi8icMibtOmBin¥Mr rmOﬁéev&hémugwéawes prdydR destritediabade ag
sessi on, executing the first order gﬂﬂﬁiﬂe tr d| ng session through

al gorithmic 6<Ft'n9r"éﬂ?"ttQ"bﬁ%mb'f‘?%Fﬂlsr?@ ey I'ﬂét‘ ahsy Ok MB%hci al
assets on ani@KEEAAER a claimed coﬁibﬁ@hbrﬁ‘garﬁm?s%ﬁ@&s@é deexcgatirdnyitieg t he first

guantity of financial assets to be traded accordin 0 a vol yne-wei ght ed
aver age’ pri ceom@adtaneand fsiames semPIngHon Ma¥ etdéfe‘ét%di%@lsﬂk?cof%énatﬂf’ﬁ&?

sessi on, expesidien bhg sosenihalioder to a non-exchange crossing pool
concurrently with the execution of the first order, the crossing pool

conprising multiple orders, and continuously determ ni ng whet her any
of the plurality of orders in the crossing pool can be crossed with the
second order. 2. The nethod of claim1 conprising:

identifying a contra-order fromthe plurality of orders in the crossing
pool that can be crossed with the second order, the contra-order specifying
a second quantity of financial assets to be traded according to a

vol unme- wei ght ed average price neasured froma nonent of cross to the end of
t he tradi ng session, and
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crossing the second order with the contra-order. 3. The met hod of
claim2 conprising renoving the second order fromthe crossing pool and
cancel i ngwohe1iii2satr order when the first quantity is eqeali/useoion4i3ess t han
t he second quantity. 4. The nmethod of claim2 conprising anmendi ng
the first and second orders to change the first quantity to be equal to a
di fference between the first quantity and the second quantity when the
first quantiYpatls Glaimed|s:i han the second quantity. 5. The net hod
of claim1, wherein the algorithmc or traditional trading of the first
quantity of finangial Assebatepimplbentednaaioed oidrguirigsfemntinbatisaty, porti ons of
the WO 2011/028717PCT/ US2010/ 047345 first quantity of financial assets

t hr oughout t HEMRBSYW ng session in accordance with a volune profile of the
financi al asset. receiving a frst dFber gpetinih afirstaamitysoffioapeialsisaels dovbattadry  when

a portion of the first quantity of financial assets I.s traded, the first
and second of¢ROFING %Wﬁ%@@""f%ﬁ‘t# pYgragR RIiGE oL A fr%élﬁgséasﬁj%rﬁ to a difference
between the firstexyeattd the firstdrddreupng thedrading session thfougrhalgonibiidbrof cl ai m
1, wherein new orders can_be received d i.mmediatel y ex d to the

crossi ng pooiadjto Va‘?'PQrB”gﬁrﬂfsgﬂu?Wgy Pfffna‘&f‘ﬁ'g?%ésgic’é‘n% SxeRage, 8. The nmet hod
of claim 1 conpri sihhg/#Eédoridngddrisptcityingsae figst qliantiey effmanciattasdetsite het he
first order pernmts cross pool tradi as a prerequisite t ing the
steps of cr eg?‘iiéggactcﬂ '%@%W?Wﬁé’ﬁfghgagip%"?f Rls& "%ea(?%eg%{)ornggwc{% th%]fe |
Crossi ng pookros@tttarfeidesfthatragnygbeddimr, any of the plurality of orders in

the crossing pool can. be crossed wth the second order. system
for trading fi nan%)fp(ﬂsmgzg%?%gong&ﬁ%%ritgPﬁgp—exchange Cé%s(%%rgcf)eoro ! %ﬁgggﬁly i

confi gured tmereeition otttd firstoros the Sessirid pdoh goraprisingmuljplertrdery, anfd

for a tradi ng sesermuousy Semirnanisiir aiy B 6 sV S oS Beeo8hal

the first orggdl chbeRebskBE with #th segosessieon t hrough al gorithnic trading of
the first quantity of financial assets on an el ectronic tradi ng exchange,
and

2. The method of claim 1 comprising:

identifying a contra-order from the plurality of orders in the crossing pool that
can be crossed with the second order, the contra-order specifying a second quantity
of financial assets to be traded according to a volume-weighted average price
measured from a moment of cross to the end of the trading session, and

crossing the second order with the contra-order.

3. The method of claim 2 comprising removing the second order from the
crossing pool and canceling the first order when the first quantity is equal to or less

than the second quantity.

4. The method of claim 2 comprising amending the first and second
orders to change the first quantity to be equal to a difference between the first
quantity and the second quantity when the first quantity is greater than the second

quantity.

5. The methdd of claim 1, wherein the algorithmic or traditional trading of

the first quantity of financial assets on the exchange comprises trading portions of the
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a cross poster configured to instruct the order manager to (i) create a
second order specifying the first quantity of financial assets to be traded
accor di ngvoaon/oestiane- wei ght ed average price nmeasured f POWMUS20m0eT345 Of
cross to an end of the trading session and (ii) expose the second order to
a non-exchange crossi ngmpool concurrentl the executi ogj?of t e, first

order, the cirekaianttysbinansial agsetoireuhre h@ga BASPRRIYLEI3PCAEPRI T INE® whet her
any of mul tlmlﬁngbgﬁ-resofltﬁbﬁﬁ\@w@%@tng pool can be crossed with the second
or der. The systemof claim9, wherein the crossing pool is

confi gured to identify a contra-order fromthe plurality of orders in the

crossing pool thag canthemeiheaoedakh bloin b@ﬁsﬁ@@m@ddlﬁgd&rﬁenéb@’uomntﬂha or der
speci fying a second quantity of W) 2011/0 47345 fi nanci al

717PCT/056 %

assets to bef'rﬁ?%{i’@éit)’é}féﬁﬁrdﬁ'arﬂésﬁedsé"t(P(S’PGnt@e ! gAY sEConder Op?t?a@g asur ed
froma mmnﬁrs@cﬁua‘ﬁﬂ@% bé%qhéﬂ‘io@Qﬁ*fé?énde'&hhée’#ﬂh@%ﬁ@&émtwlancﬂm portoss t he
second order wth the contra-ord 11. The system of claim 10,
wherein the order manager is conflgured to, if the first quantity is equal

to or less than tpe Seﬁwﬁheméarbﬁ‘hie)mﬂ@mmm Heeorderaan berrdegivdd a1 t he
crossing pool and cancel the first ord system of claim

12. The
10, wherei n ineediptgyexpespsdeths QosHing P%@éﬁ”%?ine fmqgn@e]gqapglé SqosRAtity is
greater than the second quantity, cause the first and second orders to be
anended to change the first quantity to be equal_to ,a di ffereP%e bet ween

the first quantit§ andTin@ethodshglagidsompysing veritying tha a usgEPIYE: em of ¢l ai m

9, wherein thgoaihaRrith b first bafdr Bemsis drbss fdo &édlﬁglaﬂblptre'reqlﬁlsﬁd teanci al
assets on the electronic tradin exchaﬁgﬁe execut ed. giy the al gbr(%rlthrﬂc
ing dPHle asset s

engi ne conpr PYEIMiNgAhe APPSF ETEBHRI 1BE SERNG GRSk SERASING 1§ SEFONHE:

t hroughout tEt%sélﬁgﬂsbdlgar&e&%rﬁ{imh@wa@mré@,rl@fethwpmkaumfmcdrum ipthefcrdsaingf t he
financi al asset The system of claim 13, wherein the order

manager is c@‘?ﬁ'ﬁ@@b@&rqséed vmtéﬁh%seﬁew PBTof the first quantity of financial
assets is traded by the algorithm c engine, cause the first and second

orders to be anended to changfe the first uan it g tqQ be equal to a
di fference betwee® t heASY$EM té?ﬂ'nqg}“aéﬁlﬁ’ PEsINg: 15. The

system of clai m 95, wher ﬁiaﬂa@éﬁ:oﬁf sleed E@r@@g% alf|$st©ﬁdv‘rIs@édf@%gta)ﬁrptermmtlty _
exposure of a newly received order to the crossin 8@ at an fms url ng
a remai nder @fff"‘taﬁ@'altﬁséﬁsrf@b§ér§9%ﬁ°°°rd'ng toav‘i'BmeT’ﬂeé 9@?&?{?8‘? %‘f ©
wherein the ﬁé&ﬁ?swr is configured to verify that a user profl I e
associated with the first order permts cross é)g]%kvtra

ing .as.a .
prerequisite to i ﬁ%?beﬁtﬂ‘%e'ﬂgﬁ%@‘ eRniighretdR gyt é){‘gert Eng NESFRE S der
and expose t BassRey ﬁ’b%@ﬁthhﬁc trB@ng bPBEIfiRg gnattity of i¥@ncial assets on an
2011/ 028717PCT/ USZOlO 047345

electronic trading exchange, and

a cross poster configured to instruct the order manager to (i) create a second
order specifying the first quantity of financial assets to be traded according to a
volume-weighted average price measured from a moment of cross to an end of the
trading session and (ii) expose the second order to a non-exchange crossing pool
concurrently with the execution of the first order, the crossing pool being configured
to continuously determine whether any of multiple orders in the crossing pool can be

crossed with the second order.

10. The system of claim 9, wherein the crossing pool is configured to:
identify a contra-order from the plurality of orders in the crossing pool that can

be crossed with the second order, the contra-order specifying a second quantity of
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17. A conputer-readabl e nedium storing a conputer programto be executed on
a conputer system the conputer program causing the conputer systemto
per f or m avoebheodsTmonpri si ng: receiving a first orderusspenifys ng a
first quantity of financial assets to be traded accordi ng to a

vol unme-wei ght ed averagS price for a tradi ng sess executing the
first order fnanciabassets topediadgd seeyipg 1@ AV 'H@W“%?'%WP??H‘?TE?EGPP%l ng of the

first quantift¥aQfred HBRANMBMcABTRISESAN i erRl STahd PAdiSg béRNNgnexchange,
creating a second order specifying the fi rstg@gantl ty of financial assets

to be traded accotr@shifersgcend IPaREIEEFRIE}OHPEr age price measured from a
nmonment of cross to an end of the tradi ng session, exposing the second order
to a non-exchange crossing ol concurrently with the execut i gn of tor}

first order, the thossThRs Of:@ﬁ'ﬁ*r 18 iwhsreiiihe YRer raRRALES 1s Gopfigured
conti nuousl| yﬁh@%ﬁr Spale! é@fﬂ@tt@‘%{r 138 ¥hH thteQ@cdﬂdttmhtntyyreafov@rtmeg@oha t he

crossing pool can be crossed with the second order. A

conput er - i npPreaekiert dhaeeaied peol epd gangs! hefiplards™ asset s, corrprl si ng:
receiving a first order specifying a first quantity of f| nanci al assets to
be traded accor d| n a vol ume-wei ght ed aver age grl ce for a

sessi on, SI n'éhet system Pfs?'a'ﬁ‘r He whegeip EeQrdeiUMRRISN IS ¥0F '9W8d lkgéfdl ng

session thr OMghlrsqquQﬁﬂ& [ArBratbF Meh Mk Qicoh@@uémtﬁﬁfcaqwmblf?e}{ a6l sbéarainci al
assets on an electronic trading or der

speci fyi ng t@féefﬁ tpde &&‘Lﬁiﬁ‘?i’ﬁ%/déﬁngélt%?fé ayantitydae etqu]H8 atqug%secq%egw%n ng to

a vol une- vwei gatird BYAtRERd g{elé‘eeo,ﬁ@qlsém,gd froma nmonment of cross to an end
of the tradi ng session, and causi ng the second order to be exposed

to a non-exchange crossing pool concurrently with the execution of the
first order, the ¢50SSTRYsRAGH of I DShitGeiiuhd AIgbethmiciedding of the first

quantity of financial assets on the electronic trading exchange executed by the
algorithmic engine comprises trading portions of the first quantity of financial assets
throughout the trading session in accordance with a volume profile of the financial

asset.

14. The system of claim 13, wherein the order manager is configured to,
when a portion of the first quantity of financial assets is traded by the algorithmic
engine, cause the first and second orders to be amended to change the first quantity

to be equal to a difference between the first quantity and the portion.

15. The system of claim 9, wherein the order manager is configured to
permit exposure of a newly received order to the crossing pool at any time during a

remainder of the trading session.

16. The system of claim 9, wherein the cross poster is configured to verify
that a user profile associated with the first order permits cross pool trading as a
prerequisite to instructing the order manager to create the second order and expose

the second order to the crossing pool.
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17. A computer-readable medium storing a computer program to be
executed on a computer system, the computer program causing the computer
system to perform a method comprising:

receiving a first order specifying a first quantity of financial assets to be traded
according to a volume-weighted average price for a trading session,

executing the first order during the trading session through algorithmic trading
of the first quantity of financial assets on an electronic trading exchange,

creating a second order specifying the first quantity of financial assets to be
traded according to a volume-weighted average price measured from a moment of
cross to an end of the trading session,

exposing the second order to a non-exchange crossing pool concurrently with
the execution of the first order, the crossing pool comprising multiple orders, and

continuously determining whether any of the plurality of orders in the crossing

pool can be crossed with the second order.

18. A computer-implemented method of trading financial assets,
comprising:

receiving a first order specifying a first quantity of financial assets to be traded
according to a volume-weighted average price for a trading session,

causing the first order to be executed during the trading session through
algorithmic trading of the first quantity of financial assets on an electronic trading
exchange,

creating a second order specifying the first quantity of financial assets to be
traded according to a volume-weighted average price measured from a moment of
cross to an end of the trading session, and

causing the second order to be exposed to a non-exchange crossing pool
concurrently with the execution of the first order, the crossing pool comprising

multiple orders.
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