UNPRI CED ORDER AUCTI ON AND ROUTI NG CROSS- REFERENCE TO

RELATED APPLI CATI ONS [ 0001] This application clains
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Provi sional Application No. 60/678,021, filed My 5,

2005, entit IENPRICED ORDERAITION ANDNROUATRGUL | Nng" ,

whi ch is hereby incorporated by reference. BACKGROUND
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auctions, or intra-day auctions, pendi ng on the
Yeition aad Ropting ™t Whish &f%‘e@gy }HCP‘iR@raéFgﬁ ir%@re% i ncl ude

limt orders, market orders, auctjon-only orders or

any conbination or lim Bag meeof. Regar dl ess of
the order types that participate in the different
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efdrhIBshatede thi) all Ofdefsinvafciee Githe audionleremyer at a single price that
effectively halting all trading while the auction

OXBGHE8Sthe Subakity that can cross. Some of these auction models, however, have

the significant drawback that regular trading is restricted or frozen until the auction
process is conducted and completed. Historically, some market centers have imposed
a “freeze time” of as much as ten minutes, during which traders are restricted in some
cases from canceling or changing their orders if they are participating in the auctions.
Additionally, during the actual execution of the auction, some market centers freeze
their regular continuous trading order books (as well as their auction orders) for five
seconds or longer, effectively halting all tréding while the auction executes. Such
extended freeze periods put traders at risk, as the market can move away from their
prices.

[0003]  One auction model includes only limit orders. When an auction consists

solely of limit-priced orders, the limit prices resident on the market center typically



extended freeze periods put traders at risk, as the
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volume on the contra side. As a result, some market centers apply pre-established

“price collars” to the indicative match price, whereby the auction is canceled if the
indicative match price is outside of specific threshold parameters (e.g., more than
$1.00 or 10% away from the consolidated last sale price or the previous closing
price). This ensures that the auction only executes at prices within the range of
where the issue generally trades.

[0005] A third auction model consists solely of market orders. When an auction
consists solely of market orders, the market center excludes all limit orders from its
pricing algorithm. Such auctions allow size discovery while minimizing the ability to

manipulate the auction price. With the exclusion of limit orders, however, the market
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SUMMARY
[0007] According to an aspect of the present invention, a method for crossing
unpriced orders in a single-price auction in an issue on a posting market center
includes providing a posting market center with an unpriced order book, specifying a
time at which a scheduled auction is to execute, receiving unpriced buy and sell
orders prior to the scheduled auction time and storing the received unpriced orders in
the unpriced order book. It further includes, at the scheduled auction time, matching
as many buy orders to sell orders as possible, retrieving an indicator external to the
posting market center to establish the best prices in the entire marketplace, deriving a

single auction price from the retrieved external indicator and executing trades in the
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[0009] FIG 1 is a block diagramillustrating the
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present invention operates; [0010] FIG 2 is a block
divdHam FIG. Psisr aﬂaqug diagrape dldustratingcdn pglee mgichingi engie in an

embodiment of the present invention;

[0011] FIG. 3 is a flow diagram illustrating the stages of the auction process;
[0012] FIG. 4 is a flow diagram illustrating a process implemented by an
embodiment of the present invention for determining whether an incoming market
order should participate in the unpriced order auction, should be released to the
continuous matching engine 52 or should be routed directly to a primary listing
market center;

[0013] FIG. 5 is a flow diagram illustrating a process implemented by an

embodiment of the present invention wherein the posting market center disseminates



enbodi nent of the present invention; [0011]] FIG 3 is
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wW@e@eass92 [ 0012] FIG 4 is a flow diagram il | uBCT/H82006017249

a process inplenmented by an enbodi nent of the present

| ndieativieomfdrmatide reparding g WhShigs uapticed CR@8r NicHBE K@kl the

order should participate in the unpriced order

asehtdutsd, austivdeketutien timb.eased to the conti nuous matching

engi ne 52 or should be routed directly to a primary

| joo1d|ng PRy, ketis @eflbRr diadrR@ 1 Blustikify D ptozed fpMhiQOHR M0

illustrating a process I nplenented by an enbodi nent of

t bR YL thé \peREdt O veMEiSh &b d}sE@niﬂaﬁl?! 9 idMREHG! unmatched
center dissem natesindicative information regarding

tmﬂ@@moﬁqmymfce)cﬁ@ afl rinﬂﬁxfati%ﬁﬂcﬁ’?ol%&'i | the
schedul ed auction ‘execution tine; [0014] FIG 6 is a

f joors)di agram iid |a“ﬁ5»(/a(§i'h%}tgmaillﬂgtpa?iﬁ%ﬁa %@L%F@l&gen@& 8 an

enbodi nent of the prese i nvent| em nati ng
. . : o ti ) c

R s S R

f Ll [ d b .

BBk ahd B AR BB SR TR ATER b B st ane

id;gﬁqmrgg. mar ket order in an auction book and

eterm ni ng whether there is an inbal ance between buy

[ t |l 40 nt t;.[0016] FIG 8 ] fl

PREAS TR 3 a1 PG PR e g by an

enhodi ment . of the present inventi.apn taq determne if

RIS i PFRPRLs e heiets by nfest 99 e

FIG 9 is a flowdiagramillustrating a process

i H5fE%ent ed by an enbodi ment of the present invention

t ec t unpriced order auction if there is
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embodiment of the present invention to execute the unpriced order auction if there is

both buy interest and sell interest and to release any unmatched orders for regular
trading; and

[0018] FIG. 10 is a flow diagram illustrating a process implemented by an
embodiment of the present invention to price the orders matched in the unpriced order

auction based on the NBBO quote price.

DETAILED DESCRIPTION
[0019] Referring to Fig. 1, a trading environment in which an embodiment of the
system and method of the present invéntion operates is depicted. The examples
discussed herein primarily describe the use and application of the present invention in

an equity security market center environment, but it should be understood that the
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posting market center 20 is the market center on which
specific Market Maker 31 posts a specific quote. The posting market center 20

includes an order matching engine 21, which validates, matches and processes all
orders and quotes on the posting market center 20. In this embodiment, the code for
the order matching engine 21 is stored in the posting market center’s memory.

[0020] The posting market center 20 may also include a quote and last sale
interface 23 that interacts with the away market centers 24 to capture quote and last
sale information. This information is stored to a best bids and offers and last sales
data structure 25. This data structure 25 is where the market best bid and offer
information is stored. This data structure 25 is also where the market trade reports
(prints) are stored. The posting market center 20 may also include an order and trade

parameters data structure 27. The order and trade parameters data structure 27 stores



a specific trader at an order sending firm 26 posts a
specific order, and on which a specific Market Maker

W@ 100p03%1792 a speci fic quote. The posting nar ket PCEOSBNG6/017249
20 includes an order matching engi ne 21, which

¥RldefidesadinBlfdfstera Bl RIQGARE 28SuRl by alicdeder maching ofghs:
on the posting market center 20. In this enbodi nent,

bD¢ HRERing Ofdelshihd Qz&&ﬁlhngrﬁfhdéb | MYe POWGing @nadkel cérﬁerSZlDOﬁ@dalso
I'n the posting market center's nenory. [0020] The

Fl&%ﬂ&lh B9 ofRF KA cSRMG! in? P8 WhiSR intBrabtyidethahel tadess 26)dhe
st sale Iinterface 23 that interacts with the away

Ma{r S K MARER ST fhe 2thal ﬁlaﬁéPEéﬁEe?s e ethabeliet ﬁ}‘éfchﬁl%'eﬁgme 21 in

rmation. This information is stored to a best bids

?{l?oa@ét‘r S%écﬁg@ﬁﬁok%ﬁ ol E@%cﬁﬁnéjﬁﬁﬁeﬁeﬁﬂép b0y 8Re inbhids afl @fder

e mar ket best bid and offer

Vﬁfg | @, i ﬁ(‘ecfsr&rgr 88 withd rdbRt RfoRhbtitnt W QtofR lafkd 3& $Qde

e mar trade reports (prints) are stored

é&eamf) 8 I % uEtlﬁ ter S%@te{é %ﬁ)le%?iy rleSQtdrRatidhIR ﬁ&e@r d?ﬁe

ructure 27. The order and

tPP ﬁlgﬂalbgg%tr%tr@r qa sC?SltP{: & auﬁ;) 1%17 %@{é&u@g‘g&% 3@‘%&& Rhacts
| glsl\/}fl?al hllf géﬁp g;nﬁlr%gé{lﬁeﬂgf‘rﬁ%cq( a%élgoﬁ' o 1?12&8&%}%(} 1§sues.
ﬁ@%r%%f@ﬁwffi%@f%gﬁlyi%p@ S MR A QR e o5
SRR SR L W A

mar ket center 20 mm | so, i de an_ or i nformati on
dathg ayey %f@?@nﬁgb%%@g%a‘&ﬁ S qaffr G n is stored

and a trade information data struc e 30 wh

d8edl et Sihreushent thedisqussien Beeinsit &%ﬁﬁ%@ @mﬁgﬁlﬂt fhy details
mar ket center 20 may_ al so i ncI ude a Market tgh 1 I
i tagaeding: cthe Juperabing envirapmpRnt.s dgip t W%‘F‘?@etaﬂﬁ/&R Fr t‘ﬂ“‘t ggica
capture Market Maker bids and offers in assig

i hements suifpandingiheipostingimatketeenterdtare By ay P ?‘a@@b‘ aé‘f‘ thyt the
in a Market Maker Quotes structure 33 in this

i présaistt inention may e awplemented/in vameus\diffkdng forrer Foy @amyglegthe
of fers may physically reside

data structures referred to herein may be implemented using any appropriate structure,

data storage, or retrieval methodology (e.g., local or remote data storage in data bases,
tables, internal arrays, etc.). Furthermore, a market center of the type described herein
may support any type of suitable interface on any suitable computer system.

Order Matching Engine

[0022] In this embodiment of the invention, the order matching engine 21 on the
posting market center 20 refers to the structure and processes that implement the
validation, posting, and internal matching of orders on the posting market center 20,

as well as the routing of orders to away market centers 24. Referring to Fig. 2, at the



in the away market center best bids and offers data
structure 25. [0021] Throughout the discussion herein,
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S ionc S unpriced order auction engine 50.
i on engine 50 includes

- foutines 54-66, explained in detail below. During
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posting market center’s order book of active limit orders 29a on data structure 29 and
disseminated to the public marketplace if the order is a disclosed order type.
Depending on the business rules of the posting market center 20, limit orders may
also be eligible to be routed to one or more away market centers 24 during the pre-
auction period before the regular trading day commences.

The Unpriced Order Auction Process

[0024] During the pre-auction period, the pre-auction order entry routine 68, using
rules stored on the data structure 27, directs incoming market orders automatically to

the unpriced order auction engine 50 for possible inclusion in an upcoming scheduled
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separate processes from a busi ness standpoint, as
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Market Maker Quotes

[0025] The posting market center 20 may appoint Market Makers 31 in some
issues. These Market Makers have a responsibility for maintaining two-sided quotes
33 in accordance with the business rules of the posting market center 20. Market
Maker quotes 33 do not participate in the unpriced order auction. However, any
market orders that do not match in the unpriced order auction may subsequently trade
against orders generated on behalf of Market Maker quotes at the NBBO upon
completion of the opening process. The unmatched market orders trade according to
the normal business rules for incoming market orders, e.g., the orders may execute

according to Lead Market Maker guarantee rules.



schedul ed auction tinme, the unpriced order auction

process executes the auction if orders exist on both
wG@r@es21092 t he auction order book and uses the PCT/ES2006/017249

el i gi bl e NBBO quote to price the match. The mat ched

MpHckRlction S&fusnddl € executed, the trades are stored in

data structure 30 and reported to the Tape, and the

U[f()m]CheﬂefEWi'hF% FREO8A 3B WY Glfeiec® eh®OBRA eV urplitdd&sder

C
in data structure 29c, are released to the conf@nuous

NRGHH BHSNBIsNEqRAcL OF execution against its order
book 29a. The uhpriced order auction process

tergi@?;gﬁtkﬁq%igél subsequent incom ng market orders
are au onaflcalfy passed to the continuous matchi ng
engin%)sz. Mar ket Maker Quotes [0025] The posting
mar ket F¢eREer 20 may appoi nt Market Makers 3 1 in sone
i ssues, These rket Makers have a responsibility for
mai At ACHTAYICEeE9died quotes 33 in accordance with the
R@ﬁiness rul es, of the Postin mar ket center 20. Market
P qubless paipdy are roptigyuahls By isstecacsqrding & the Busingsg rules of
order auction. However, any market orders that do not
nii BPSting markst ¢rafsy POt grngially erecspaid toriy trading sepsions Inypifect
trade agai nst orders generated on behal f of Market
ngkass theumarkeiplage. t For axpmpleyihe Arerssioatneted sy tggonfigured to
openi ng process. The unmatched narket orders trade
a’%@b&t&% 199:00 ¢y BE ancbendert 0338:5% am £ T, whexsas e Oppingrisrigpically
mar ket orders, e.g., the orders may execute accordi ng
teonfiged Nerskast alViRB0:0§uam alif.e e Tha [Post-Ayrgionpetipd rcommences
Sequence [0026] Referring to Figs. 3A-3B, in a
pimsfediatedy] uperh odinpletion of i Opering end onayebe aondigied to end at
follows this sequence: Pre-Auction Period Opening
15:59:59 pm ET by way of example.

[0028] Although this embodiment of the invention describes the unpriced order
auction in the context of an Opening Auction, it should be noted that this invention
could also be scheduled at different times during the trading day. In such an intra-day
embodiment of the invention, only market orders designated as “Auction Only” are
passed to the unpriced order auction engine 50, while regular, non-designated market
orders are passed to the continuous matching engine 52 as normal. During the
designated pre-auction period (e.g., with a start time of 11:30:00 am ET and an end
time of 12:29:59 pm ET), the unpriced order auction process advertises the auction as
described below and at the scheduled auction time (e.g., 12:30:00 pm ET) attempts to

execute and price the unpriced order auction as described in detail herein.
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Post - Auction Period [0027] These periods are

configurable by issue according to the business rules
wo@Roobhz17ppst i ng mar ket center 20, but gener al | BCT/US2006/017249

correspond to the trading sessions in effect across

t Tee PRR‘AREIGM PgRd For exanple, the Pre-Auction period

may be configured to start at 08:00:00 am ET and end

aj00@8);: 29Dbingie AlsigniRr@a ki SRl st bﬁielssyd%ufrﬁérkéf orders
configured to starf at 09:30:00 am ET.

Pastac &H't&n?@@ésélﬁ oft WEBREES miaFIEe Sindtr QIOV IR primary listing
conpl etion of the eni ng and nay be conf|gureJ to” en

afnarket Ssier 2436 e 1@“&: Yot Yet S?é%%} ?egu[ap%gﬁhg ALED BRI sting

this enmbodi nent of the I nventlon descri bes

UHlerldeF@thep holG stfl‘lluigtt% eﬁre hﬂg H)glt%ﬁ ExfarlRf I\/ﬁQergg £ 31/15}1 to

UCtIOI’] It shou note this i nvention co

t r & |0%3he31§£ﬁ% ntg#1 i(lf cﬁ{rﬁgtth tﬁr@%ﬁgé h%ﬂ}dtrﬁfst %1?1 SO using
Rk I ] PSR, FE e
59fak<¥}@ 'all[e%xﬁ %lc‘iltgl buotd ?nnthgi(reSI %g%f ﬁ%leg??&arc%ord%rﬁ:g évét?lntger ﬁ,&rness

passed e co |nuous

D%Jart % e R MR ks P B R e et Sy M1 °
1 : m ET
~fR0a; D oal mﬁla% é?l?elb ﬁr”ché' %g%‘&‘?‘{ diper e e Dering %?ﬁ%d

edule auctlon tinme 12: 30; OO pm ET) attenp
¢ Slemee %ePassid Brihe 60"6%0“6 m«’rh@wr@m&e‘i@ b fhoh il excote
descrj bed in detail herein. The Pre-Auction Period
[ ately, i they a5 anarieeiabimer eoe v @osterkoi the PRWing gaarket corter’s
orders and nmarket orders are accepted for processi %)
oPHbliR erdspack7ga feheeare petmpasketabte. Limitidrderpipyrelpgbe eligible to
listi mar ket center 24 for the issue is not yet open
f o r w&gu'wasup@rmoﬁweg marfieincentees B siuiing) theaPiledPpeoimst period,0as

is still in the Pre-Qpening period. Market Makers 31
wigserpging] by the business rules of the posting market center 20.

[0031]  All incoming market orders received during the Pre-Opening period are
automatically passed to the unpriced order auction engine 50. If the unpriced order
auction process determines that the issue is eligible for participation in the upcoming
unpriced order auction, then it stores the order in time priority in the auction order
book 29b for the issue. Throughout the Pre-Opening period, the unpriced order
auction process continuously calculates and disseminates the Indicative Match
Volume and the Auction Imbalance Volume. Traders 26 are allowed to cancel their
market orders or change their size throughout the Pre-Opening period, as there is no

freeze between the Pre-Opening and the Opening.
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trade on the posting market center 20 during the

Pre- Openi ng period nust do so using orders, as Market
wovedoen2qamt es 33 do not trade during this peripdl/us2006/017249

However, Market Makers are expected to quote in their

aﬂ§k%£5ggissues in accordance with the business rules
the posting market center 20, in preparation for

t[hﬁsquenwghe OR3ALd /&ﬂenfngcm{e Nghe ! ifBribed" ?&Esauaﬁ&le v&gs

during the Pre-QOpening period are automatically passe

t QiehnBR tBCH}EéL@éJQItIET%ﬁ %}J ﬂagh %lgé ﬂ?wﬁﬁchwg ) m‘é&@y 13%115. The

exectelrmedla ylf they are nmar eta e or ese are

DSl Ay RHEL] AR TROAS! SRR L ohe P B JLA i
aéeg‘s?o gllﬁlpgétﬁgqne{r%% Q%Bér% el? r&a?ke% %Pa%xrs egigst %%Xthné%e %% the

centers re-Opéen
th ness Ie stln

R RLDBE i pro il %nclsr%fbwedﬁtgrpﬁmf F U hoBRUA Gt
durj Pr e- e aut omat,i ca
t%w{lwgeﬁﬁwﬁ S Padsfsgaag aafcﬁﬁd G ioaf Bt Rlign RS
unpri ced. or der auc tern1n
BB gkt GHRE g TSR @Bg P g guetion

|ced or tion, stores rder i
terﬁ% W rﬂéwmff 304 kg@‘b&F diibiiggd order
i ssye. Thro hout the Pre-Qpeni ng erlod the unpriced
otEen Rracess erlcyinicsand assignn an idnoint erifedipdie wipticed order
di ssem nates the Indicative Match Vol unme and the
ABEty Ahe FERaPEOTE erevepoted torthsdaps veth e arelgyang ideatifiey (e-g-
cancel their market orders or change their size
t ¥eBing Hesde, elpsingofradeyos ipgwlprpeayi wasle igntrddayd | Anyhgnmaiched
freeze between the Pre-Qpening and the Qopeni ng. The
apaketneydere @2 eleasedt tlaethe ehrtihypesdmaioking wgging 32, (unlpss they are
unpriced order auction process attenpts to execute an
adesighased dsohuctioe-Pnlyd@nders; in whishehsei theyrras camegledt or der s.
The conpl etion of the unpriced order auction signals

t Hee Rostefsuatign ®erieche regul ar tradi ng

[0033] After the auction, unmatched market orders execute according to the
normal business rules in effect for the processing of incoming market orders received
during the regular trading day. Instead of executing at the midpoint of the NBBO,
market buy orders execute at the NBO or better and market sell orders execute at the
NBB or better. The unmatched market orders execute against the best contra trading
interest in the marketplace, which may be a resident book order 29a; an order
dynamically generated by the order matching engine 21 on behalf of a Market Maker
quote 33; or an away market quote 25 whose price is superior to those on the posting

market center 20.
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session on the posting market center 20. If market

orders exist on both sides of the book, then the
wan@eiizee order auction is allowed to proceed. PE&f/US2006/017249

the unpriced order auction executes and the orders are

Rt thBl MR Jf%?coej@grda@ G rROURSREE Bfder ARCHdA S

di ment, retrreves 1 ITst el1gible NBBO quote
E‘“BL*LS“??e s 15 P o B Bt o bR
%Lé%d %H%B%qg Srade ﬁla[hg P#gﬁ{cﬁcﬁs on%@tdauéﬁgﬂ oF é.aﬂm this implementation

nt pri e unprlced er auctron, the

SLRSHdan mv(%ﬂt?on, angﬂmgﬂs Inichi38 by AREnUFLR uhbifel %la%ga{ehon

rade os ng

B’P%sw Bt MRS s o, §lf%§%*¥ i egf%.g?%ﬁ%hﬁ O B ti8ider

R BT TR St it
P 0033], A i o, .
S bl ke SR TR DR e

in effect for the processi i nconi ng.mar ket or
(OBEE %E@QAQH&@%%O&% FgglPIFata. PREHCHRAS 1} it BURYICE order
executing at the m dpoi nt of the NBBO rket bu ..
SreldRsVEstEB ardeTin DR SOk %@@ME)%M%P‘&%P‘%%F pligible

orders execute at the NBB or better. The unmatche
iePNEeipde-dSimiladydhepstipgapist ceptr2(eaid implament Plﬁgﬁ?%les
interest in the marketpl ace, which resi deng
bydwskebp prfists ip gptions Whga*ed@ﬂerbyrrsaﬁquaq; llgte%@tM%l?Aéa argeligifle to
order matching engine 2 1 on behalf of a Market Maker
paticipa3dn therunaricesvaader pugtions whyness erdess intpptenspyhospundgrlying
superior to those on the posti mar ket center

230ckés bsted on thy NYRE & AYEKidré net Q%igiblmwd?ﬁti?gipa@ oy & pefprred
the Unpriced Order Auction [0034] The business rul es
featbodivent asdern gotraligible to qrarteripaR0 i dteennriried \ardst Hbetioanare
issue is eligible to trade in the unpriced order

dhitdaid dmnaediatedyt routed tb hthe piimgdy distimg ataikenh center before it opens for

trading. The primary listing market center typically queues the routed orders for its
opening process. If the primary listing market center has already opened for trading
(e.g., if the unpriced order auction is run intra-day instead of at the opening), then
orders not eligible for the auction are generally released to the continuous matching
engine 52 for immediate execution instead.

[0035]  Fig. 4 illustrates an embodiment of the process implemented by the order
matching engine 21 when a trader 26 sends a market order to the posting market
center 20 during the designated pre-auction period. At step 100, a new market order
is received by the Market Order Triage Routine 54, which first determines whether

this issue is eligible to participate in the scheduled auction by retrieving the unpriced
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of the present invention, eligibility is indicated by

means of an unpriced order auction Participation Flag,
wobkioeh2ioan be set differently for specific i SSPEBUS006/017249

for broader categories of issues. For exanple, in a

Haef SrfisirRidipdh Hagiok g isedd@ditdpe1iR. dh stdpel04, the process

I nvention, the posting market center 20 could

k@ﬁ%ﬁﬁw 1 HsRESStidipHtRSn MRLRARE OFdEAftibM

sted stocks are eligible to participate in

8 St e g st i, v
B8 ) P (A i
A STH PP b i o
S IR Xl ERRRP A AR ABNS St

Bl et P g A B AP RRRARIRATLIED] A e

0 “par e 1n e unprice

01 0 TR REDSR TP LU bl 1
St e TR 31 P oL SRR S L 69 s
LSBT L0 Ehe P S ep B AR AP B
ARG AE L I N R

t he conti nuous, mat chi ng engi ne 52 f i Mmedi at ¢ center 20
disang market Gepiex wsigad pighs gpengrgprogess P%EPP%P&“% Pt center <U.
enbodi ment of the process inplenented by the order

rie precesy isqegipiiedat stephbhh a trader 26 sends a narket
order to the posting market center 20 during th

dee3 7Y natRetirping tatien %@m ifijbe primary Ajsting parketorsn eélsr?ifﬁi‘dy open
mar ket order is received by the Market Order Triage
Routrading (84, ifvhisclh af jinterdag apetion; and SIOM?R?@HIgt%F@“PgE%the
is eligible to participate in the scheduled auction b
rpedeessenelensgs it the ppitinedesy ueiching enginn SPar sier 14t Wejsh either
Flag for this issue in step 102. In step 104, the
peneistie order immediately if it is an Auction-Only order or else attempts to

execute the order if it is a regular market order.

[0038]  Returning to step 104, if the process determines that the issue is eligible to
participate in the unpriced order auction, then it continues to step 106, where it
invokes the Continuous Unpriced Order Auction routine 56 and proceeds to step 120
(Fig. 5).

[0039]  Referring to Fig. 5, the process checks for the onset of the scheduled
unpriced order auction execution time in step 122. If it is not time to execute the

auction yet, then the process proceeds to step 124, where it invokes the Disseminate
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checks whether the issue participates in the unpriced
order auction. [0036] If the issue does not
w@20obiizi7pat e i n the unpriced order auction, thReT/UR®06/017249
process continues to step 110, where it determnes the
Pl BN Adeibh 9E1 : .afor the issue. i.e. . the,
_ c VaiudRE ga?'glrlé ?@t\’ﬁ{lch mclgéelsth ﬂngclnélag (Tlgﬁ&t 9rder in

mal n mar ket center he T'ssu

APTATIA et 51 ufhg T RBe T i
S L SR TPt s
R T e E W R

t .0 ef.. th the process continues to step 116,
t%f%“@?*?ﬁﬂfégﬁ?%e mar ket order to the primary

l St Ng ket centeyr. The routed market order wll
p[gl?{dl] ci pateTng ﬁfgg'o{)e‘il?ia HPHcedcrder aictiom adygriisement process
l.istin r ke enter_instead of the opening process
dppded SiRinerihe AuFace: Imaiines foptne hen prpdabend the Indiative
%aqgkgt d at step 118. [0037] Returning to step 112,
i OE‘merfan de 5P Livhr Rdieneventhe pracgssaeqeivgslp noyaemarket
for trading (e.g., if this is an intra-day auction and
POECT-ARCBYFE B rﬁ‘@w&f@t tepepling tan epistingemprketcerdsr ar ebasivse s réquest
to the continuous matching engine 52 in step 114,

Vi cange therfige of 4 existing marketr etder, itmenedipates the Adctinh Inbalame
Auction-Only order or else attenpts to execute the
ofdiepe pifd the Tndicative MytdhaYolnme ked disseddnates| b€ 8Jated volumes to
Returning to step 104, if the process determ nes that
tthremiagksipdace dn edal-gjinel eTheoApetioni lnibpAhe: Voluizeandnfe itadchtive
order auction, then it continues to step 106, where it
iMat ek éelumb ereContiriuoudydisplayediteesshouttRe crile proQOcticAeliHE
56 and proceeds to step 120 (Fig. 5). [0039] Referring

tCalcplating Sind tissemimties she Aaclc fobalidde A0sBE Iadicdtie® Match -
schedul ed
Volume

[0041] The posting market center 20 maintains a separate auction order book 29b
(logically equivalent to the regular limit order book 29a) for each issue in which it
receives one or more eligible market orders during the designated pre-auction period.
Throughout the designated pre-auction period, incoming market orders are included in
the auction order book 29b in time priority. In this embodiment, when the size of an
existing market order is increased, the order loses time priority and is treated as a new
order. Similarly, in this embodiment, when the size of an existing market order is
decreased, the order may or may not lose time priority depending on the business
rules in effect on the posting market center 20. With each new incoming order, or

with each order cancellation or change of size, the unpriced order auction process
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unpriced order auction execution tine in step 122. If

it is not tine to execute the auction yet, then the
WELe@6ASKIPr oceeds to step 124, where it i nvokeBCT/H82006/017249

Di ssem nat el ndi cative Auction Vol unmes routine 58,

kit e %g&ga&g Gudnfi& 00T bags BT delik tk @1 pregentlfienatch. This

upcom ng unpri ced order auction and conti nuously

|sS N € GehriRiiRe AUGE iTRdIcARe WIhtch Vidigne. If
g@ﬁ@éﬁkéﬁgfﬁﬁgﬁﬂAt t he aeéﬁgnated auc?ioﬁ tinme, th;

ﬁﬁ&&? §x°i(sf9 Ezﬁ gﬁeesfiic?e Jufy, Hleft heliRficativl Aot Vol@MERULRS t he

nprice er Auction routine 64 and then term nates

Igfrbég]ﬁ epd ﬁ’l re EOQF Pnpelce dekwin Be I:d'ggljegﬁe ﬂu@einké%%f laf@dhe

auction advertisenment process I ncludés invoking

tfi?é'?@a!tj c .tsélp q’[{}lﬁ al t@ﬁlc fhe' f.c&f" o@cﬁaé i dhcoE ?r s 3%3 ?‘?gﬂe{t&e and

ati ve ch Vol une routine 62 1n ste

\Iéggegﬁggagés tég ﬁ%;%{t&%ﬁ %l?fferre%gg Lot med é{@l‘gﬂcgal"t‘ bEY in%'r&%)f(cg?ds sell

ues or canceil |l n existing nmar
S50 e RS R RLTRL ER R et o
v Sufiigt o0 PREtrmvat VB bt RSl bty el nen
&%é&‘bﬁ@bg}gﬁéﬁg %%t?fwﬁglagggsle ?}ﬁﬁl%%ﬂgﬁ ;c/haegbglgb gryegt dand sell

t hroughout the entire - auct.i on period. Cal cul ating
ARfereT A inten ﬁl@ Avsor b fa

I ndi cative Match Vol ung | r ket

&xamples opAduertising the Unpriced, Qrder auchiondo tie Markeiplagt, ok 29b
%Io ically equivalent to the_re%%%ar l.imt order  book
W%] f orPriegterhe excqwiqnpf feivapriged Opdsr aHclian, a8 dssucsan Baye,

eligible market orders during the designated

pr es abatéhovolpme b,  Thr oughout the desi gnat ed
pre-auction period, incom ng market orders are

i ncé udiabhalanee Mobinausidy; on or der book 29b in tine
priority. In this enbodi mrent, when the size of an

exi &t iMgchMeslliat afd Bealahse Vdolameased, the order | oses
time priority and is treated as a new

Several examples illustrating how the Indicative Match Volume and the Imbalance

Volume are computed are shown in the cases below.

Case 1: Matched Volume with Sell Imbalance

Total volume of Market Buy orders: 5100 shares
Total volume of Market Sell orders: 6000 shares
Indicative Match Volume: 5100 shares

Auction Imbalance: 900 shares, Sell Imbalance

Case 2: Matched Volume with Buy imbalance

Total volume of Market Buy orders: 1050 contracts
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order. Simlarly, in this enbodi nent, when the size of

an existing market order is decreased, the order nay
wo@rooayl7ant | ose tinme priority dependi ng on theCT/US2006/017249

busi ness rules in effect on the posting market center

2fotal\olubhe@@ Mt Bell HAGT 790 QIniigéts Or Wi th each order
cancel l ati on or change of size, the unpriced order

adicafiVe MRRGSSIRREA! CUl abgp dniGcRUIT €gat e _quantity of
buys and sells that can presently match. This quantity

| fudioagfbhRated to the MBsKELRIREEBAST dicative
Nh?cﬁ Vol une. |f interestS%X|sfg&bnééﬁénng% only,
then the Indicative Match Volune is zero. [0042] If

L8, 5o P ARELANGE WELIEYAube ag0r egat & buy
interest an nterest, then the
i ' p s cal cul ates and
gﬁgégﬁﬁﬁggggﬁﬁﬁggﬁ%h@@ghgg&ﬁg%ference to the
inter xceeds sell interest,
?ﬁgﬁ%%ﬁéézﬁ%?+%%g%%%gﬁéhggﬁ%${%?, t he unmat ched
0.t |s < dentified gs, a buy inbalance. If, on the
ﬂ@@g?hﬂﬁﬁ%#i{%@“@gq| intgfg§?sexceeds t he buy
i nt er est hen the Aucti | nhal a is identified as
dngZPﬁF%ltgP%ce. | f thegg‘{ﬁfrﬂg'ff’?e&zlgf”bﬁf‘mc%el I
interest are equal, then the Auction |Inbalance is
s Advertising the Unpriced O der
6.2k g bglanen 431 Prior to the
executjon of the unpriced order auction, an issue can
R volyee of Magltet Ry eidess: 8400 sbaeance Vol ume only; or
Mat ch Vol une and | nbal ance Vol une Several exanples
i T9ta] yplumeiof YarkshSelherdersid S shates Mat ch Vol une and t he
| mbal ance Vol unme are conmputed are shown in the cases

Hadisativedatch Volwme:ched V84W9sbavgst h Sel | | mbal ance

Total volune of Market Buy orders: 5100 shares
Auction Imbalance: 0 shares

Computing and Disseminating the Auction Imbalance

[0044]  Referring to Fig. 7, the process for storing the incoming market order in
the auction order book 29b and determining whether there is an Auction Imbalance,
i.e., an excess of aggregate buy interest or aggregate sell interest, is illustrated. In step
142, the process checks whether the incoming market order is a buy order or a sell
order. If the incoming order is a sell order, then the process continues to step 144,
where it adds the quantity of the incoming market sell order to the aggregate value of
the UnpricedSellVolume parameter. If, on the other hand, the incoming order is a buy
order, then the process continues instead to step 146, where it adds the quantity of the
incoming market buy order to the aggregate value of the UnpricedBuyVolume

parameter. The UnpricedSellVolume represents the total quantity (i.e., number of

17



Total volune of Market Sell orders: 6000 shares
I ndi cati ve Match Vol une: 5100 shares Aucti on

wo pdvalizntee: 900 shares, Sell | nbal ance Case 2:POEUSINe€017249
Vol ume with Buy inbal ance Total volune of Market Buy

OdhehRE 8¢ cohBadls) 60 ark@Edetl bade p aYt%;&hﬁﬁN%tﬁf thé@&éﬁﬁngﬁﬂ{?hced order

orders: 720 contracts Indicative ol ume:

%eﬁcsna%ﬁe%@Uh&&eamo@nﬁeerep%&t§%tt5@pa§anm§taf market buy
I mhal ance Case 3: Sel’l Inbal ance only, no

V&wysaraabalngmhe ﬂscoqu%@{pk@ cEHéf ARLERT S: 0 Shar eS

Tot al " vol une "of Mark ers: 4500 shares

@ﬁusﬁ ati l‘ﬁesté}ﬁhﬁ{‘trlé/?}o%gﬁ sto%s%@iﬁa@ﬁalﬁ‘g yaah&ﬁ 0131@?/@: i neﬁmmy,

00 "shares ance

B s e U R e e e S G e DS
Sﬂ;@é Ea%rctg% @%tqﬁa{; rﬁg@%@ a}.@ioﬂn?der 3)%%'9 2?:"% %hﬁ% txﬁbéltllgettl glp orders
YR 1t QPP o e NG bRt hksbr o
e E%ur p?a%%fﬂ% %reau&fon B LR lel S B0 egat e
e SR, o Frofe Bet%?etggest%hﬁ# BB o et gtk n

e.i.nco ar ket or a buy order aor a sel
t]mbalance{pof’llxgie,’ on either s?dee ofl t%e auc‘ug/n order book by comparing the

aggregate buy volume to the aggregate sell volume. In step 150, the process

computes the value of the ImbalanceVolume by subtracting the value of the
UnpricedSellVolume from the value of the UnpricedBuyVolume. If at step 152 the
computed ImbalanceVolume has a positive value (greater than zero), then the buy
interest exceeds the sell interest, and the process continues to step 154, where it
publishes the computed ImbalanceVolume to the marketplace and denotes that the
excess interest is on the buy side.

[0047]  Returning to step 152, if the process determines that the computed
Imbalance Volume is not greater than zero, then the buy interest does not exceed the
sell interest. The process continues to step 156, where it checks if the computed
ImbalanceVolume is negative instead. If the ImbalanceVolume is negative (less than
zero), then the sell interest exceeds the buy interest, and the process continues to step
158, where it publishes the computed ImbalanceVolume to the marketplace and

denotes that the excess interest is on the sell side.
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order. If the incomng order is a sell order, then the

process continues to step 144, where it adds the
w@aaeti217y2 of the i ncomi ng market sell order toPE€TES2006/017249

aggregat e val ue of the UnpricedSel | Vol.une paraneter.

. ' ' d is.ab .
e AL B ATt el
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I I Vol une, represents the, tota

ter. The U d ,
G U0t &m0 e i 851 Bt Fe B g imblatos
P i RS ihe i ioh Quify ef P s Fe SHBLVOY aneeaace

represents.the total quantity of market buy orders
ﬂ%r‘%%ﬁ%&‘? Igest-eng Al Sl%ﬁé g?ﬁ R Moukddbeanaiehed i the ypriced
hgg45 In step 148, the process stores the_ incon ng

K BYCUGR e ity SX§oHie With #rei prgsently @Heusd (qupriiticy dlde gprocess
having priority over |ater orders. Market buy orders
ByRlishgs sheepmpytedIppalgnop ¥elumg as zere trethe marksindpee.gnd etstep 162,
auction order book 29b, while market sell orders are
¥renag tq the stepwherethsriuciion hnhatpaceProegss waglimvelfeds instep 132 of
auction order book 29b. Each issue participating in
FigeO.unpri ced order auction has its own auction order
book. [0046] Next, the process determ nes whether

hraputingand Dissemimgtingthe Indicativedvatch Velumean

"1 mbal anceVol une, " on either side of the auction order
94%] by Refermprrtd g, 6hibe pigpgese gadtimuksty skepll1@dmwiieee it hwokes the
aggregate sell volunme. In step 150, the process
bdingtiveellatch &/ ohaheimutific 620 for lcoinphtigcay disseminiiing the Indicative
subtracting the value of the UnpricedSell Vol une from
MaechwWadlurae, dfe., ttieequdngity | of ehtiBesy (4o botiRcts) thattdan Pr@pntlddatti e
conmput ed unbal ance Vol une has a positive val ue
{hgrupadeing tubprived @FdR) auctibe.N RefeeridpUty Hig)t8e iRSro®Xs efsHiteh &f
sell interest, and the process continues to step 154,

wdderseard prepéhdloh YOES sitldyeofC@IMUERE drid? 3oBR QO OANdNE at atbi ¢
mar ket pl ace and denotes that the excess interest is on

pdreiblUbecisel @nterest exists on both sides, the process advertises the computed

o

“MatchVolume” for the upcoming auction to the marketplace. As market orders have
no prices, the Indicative Match Volume is simply the volume of buy interest that
equals the sell interest, which is the lesser of the aggregate buy quantity and the
aggregate sell quantity.

[0050] In step 172, the process checks whether the value of the
UnpricedBuyVolume is greater than zero, i.e., if any market buy orders are present in
the auction order book. If no buy orders exist, then the UnpricedBuyVolume is zero,
and the process continues to step 176, where it sets the computed MatchVolume to

zero because no match is possible without buy interest. The process continues to step
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[0047] Returning to step 152, if the process

determ nes that the conputed | nbal ance Vol une is not
w@e@atizr79t han zero, then the buy interest doesP@DUS2006/017249

exceed the sell interest. The process continues to
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H%n @Qtﬁ%p%f%gﬁor'}ﬁ%u%ﬁb%ieﬁﬁz% r@f%fegf s Zem@%&%&chio fme

a ate quant| @gl |nte is equal to
ég g?reg)a‘fa@seq%mat ys B?SS yithopt le‘E"FreS*an eaFPrPC"é%‘é ues to
(or contracts) woul d be matched if the unpric d or der

HFet 186n Wheteelt tryblishet theeMaichYolpme qfrzsee i ﬂy; wkcialgos.  The
quantities. The process_publishes the conputed
IHWP&F%Q@@WS@FT%%&Q@QP@W@% he market pl ace, and at

162, it returns to the step where the Auction

|[ | andteturnine éassemib, ifitheditanticedSell ¥ plame igglsqgregtprghangzero,
Conputing and Di ssenminating the Indicative Match
\thé¢nuintergsd it Rebath rsideg) of heFpugtion ordendoplt 38 sand a match is
continues to step 134, where it invokes the Indicative
NEssitiie W thendsgreo b iwhichsthe fouys ewigelis ioverlapn dThe Indicative Match
di ssem nating the Indicative Match Volune, i.e., the
gVdmne isythefesshaf the aggregatobiy atres) andnthe aggregapr sslanfetest. In
mat ch in the upcom ng unpriced order auction.
Redfpell78; thg ptosedsicgmp&es theealpe of the Jnpeit @By Melwmiefto tredahs of
are present on both sides of the auction order book
28, UnpritedSeli® olmadech I8 thosBnfricedgdlisee iist greatet than the
exi sts on both sides, the process advertises the
COodppidédSellVolume, then the process sets the Indicative Match Volume

(“MatchVolume™) equal to the value of the UnpricedSellVolume in step 180. If, on
the other hand, the UnpricedBuyVolume is not greater than the UnpricedSellVolume,
then the process sets the MatchVolume equal to the value of the UnpricedBuyVolume
in step 182. In step 184, the process publishes the computed MatchVolume to the
marketplace, and the process cémpletes at step 186.

Executing the Unpriced Order Auction at its Scheduled Time

[0053] At a configurable, pre-determined scheduled auction time parameter stored
in data structure 27, the unpriced order auction process attempts to execute an

unpriced order auction for each issue in which it has market orders queued in the
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" Mat chVol une" for the upcom ng auction to the
mar ket pl ace. As market orders have no prices, the

wo padsa2a7pve Match Vol une is sinply the vol unme BET/DSR006/017249
interest that equals the sell interest, which is the
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quantity. In step 172, the proCess checks
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p edBuy Vol une n zero
By s e ot S PG Lmeoaesgge seerth LY PRE 5 odep
to det if market sell or Iso.exist I f .no.
i ik Skt o b p T DB At ediangegyitime
zerq, and the process co t|nu s to step
§§9§tyt he» Bk s WRPeK afoFe 1o D t/%%e& d@eew?/oo ﬁé‘ﬂd

possi bl e wit hout sell |nterest The

é%‘h?rdF’Fé bave hsen paitsdsthe unryiced erder augtion. ims‘il?§§ (iﬁalment retrieves
Mat chVol unme of zero to the marketplace, The process
¢lespPBOeguos fos thepisguge Kdhg sustiemisedn onenimg Actiad: (e, g first
to step 174, if the UnpricedSel | Volune is also greater
VRO geote publisead afier @9: @g am & ig refrieyigd.h by hdifereatimplengqiation
auction order book 29b, and a match is possible to the
o€ thie énventionh ifcthe ebrgioh iy sn dm-deg aueticpy heh dhe firsh &BBO quote
I ndicative Match Volunme is the | esser of the aggregate
lafigr thodesigaated auvtion time éogyr Bg3tmm E@) Is rétrieved dnstead n st ep
178, the process conpares the value of the
0551 c e dBugn\ibe INBB@ quoteds vattiesed,othe unpriced order auction process

evaluates whether the disseminated NBBO is eligible to price the auction. If the
NBBO is neither locked nor crossed (i.e., the NBB is not higher than the NBO, nor is
it equal to the NBO), then the unpriced order auction process calculates the midpoint
of the NBBO quote. If the spread between the NBB and the NBO is one price
increment, then the auction is priced at the midpoint of the increment, even though
customers are not allowed to send limit orders at those increments. For example, if
the NBBO is $20.00 to $20.01 for an issue trading in pennies, then the auction is
priced at $20.005 even if subpenny trading is not allowed.

[0056] If the NBBO is crossed, then the unpriced order auction process discards

the crossed NBBO quote and waits for the next uncrossed NBBO quote to be
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the UnpricedSell Volune. If the UnpricedBuyVolune is
greater than the UnpricedSell Vol une, then the process

w@edos/124182 | ndi cati ve Match Vol unme (" Mat chVol uneC)/usmpoed17249
to the value of the UnpricedSell Volune in step 180.
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t o | tch i, ssi bl t he .
B, i O B i

i diately released to the continuous matchi ng engi ne
ef B3¢ mdik podetermined by the bysiness Fulsgi of ghespesting market center
[0054] If interest exists on_both sides of the book, .
t2Qe the rthe papricseh opder avetion is mpically cprssled Taanuahhp by dhegTrading
order auction process determ nes the quantity that can
rRaskendjregular trafling icergmenrced Wheththe Atsue g dheeundenlyingstagle in the
and the aggregate sell volune. Buy orders are paired
wiaserpfoquily aptides) spens on thetphimaryoligting sdrkebeantevol une, in
accordance with tine priority (i.e., earlier orders
dpes8hai risg bidlusirates|haivehe prodess dternfih¢sewhettiee itshyuld egkents or
and sell orders have been paired, the unpriced order
aaudel o, unprictd iosdee mbaibnna nits, sahedulédemesion MimeNBBO tig otethod
for the issue. If the auction is an opening auction,
twWierebly e fueausd mhBBO rderotare matbhddsih el afprieesd Q8er3Mcton &nll/or
is retrieved. In a different inplenentation
released from the process. If an issue has interest on both sides of the auction order

book, then the process executes the unpriced order auction and releases any
unmatched market orders. If an issue has interest on one side only of the auction
order book, then the process cancels the unpriced order auction and releases all the
queued market orders.

[0059] In step 192, the process determines if market buy orders exist by checking
if the value of the UnpricedBuyVolume is greater than zero. If the
UnpricedBuyVolume is not greater than zero, then no buy interest exists for this issue,
and the process proceeds to step 214, where it releases the unmatched market orders

(Sell Orders, in this case) to the continuous matching engine 52 and cancels the
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of this invention, if the auction is an intra-day
auction, then the first NBBO quote after the

waele®sgeaped auction tinme (e.g., 12:30 pm ET) iBCT/US2006/017249
retrieved instead. [0055] Wen the NBBO quote is
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?%G‘B%ﬁr"’qge‘} moeseﬂgg@qsge %)g’é &S ispufe A the DERFESS RieRseds ta step
aéﬁtign pro&sss di scards the crossed NBBO quote and

i* Werg It fefeases dhg unmatchsd magkehprdersdbey erdess, in this case) to the
bedi.ssem nated. If the NBBO is |ocked, the business
r POyt mafraing saging, 92 AR raaeely thgtuspriced ondes pudsion. (If a market
consulted. In one iqPIenentation of the invention, the
R rdss hag bespidegignased asphuckipBONby dreniif istantonmticallytcaneled as
| ocked. For exanple, if the NBBOis $20.00 to $20. 00,
tWal) Thepmerss then siops prstap@d6 as ingRRate@wnd ke roralftfading Béssion
i mpl enentation of the invention, the unpriced order
formeaeesprhse dusissliespensds t he | ocked NBBO and waits for
t he next uncrossed, unlocked NBBO The business rules
nB961dii f fRaturdimp enstemtp4oif theridiphieedSei¥olnastis greatemhdseiero, then
center 20 is a party to the lock or not. [0057] If no
eell fittrbss ANBBRIg it thisiisue, @ad ithegqatostkss Binrexact€ts GBI order
period of time after 09:30 am ET as determ ned by the
bugiane B dadrminecthe vblempaisit cargmamek kethe GAPHRH od@r ahdRA, the
the unpriced order auction is typically cancel ed

rpeavass| deys thy rhdichabBle aghamgy (MatchVolume) to the lesser of the aggregate

market buy order volume and the aggregate market sell order volume. In step 196,
the process compares the UnpricedBuyVolume to the UnpricedSellVolume. If the
UnpricedBuyVolume is greater than the UnpricedSellVolume, then the process
continues to step 200, where it sets the value of the MatchVolume equal to the value
of the UnpricedSellVolume. Returning to step 196, if, on the other hand, the
UnpricedBuyVolume is not greater than the UnpricedSellVolume, then the process

continues to step 198, where it sets the value of the MatchVolume equal to the value

of the UnpricedBuyVolume.
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Desk, and regular trading conmences when the issue (or
the underlying stock, in the case of equity options)

wep@ng2om the primary listing market center. [POB8$2006/017249
Fig. 9 illustrates how the process deternines whether

ou h [
(0 BN e R g\gz& SvliSe IPHLERY BHGL AU 2P,
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MiadehVolums itd# P%ﬁ%’&’ o Bt oSt paytio pabe % 3 ?fgﬁﬁh @f‘%f is only
orders. %0059 In step 192, the process 6 nes |L
pastiRby maighedyp alerlglpeﬁquqrdwuew&: KitiggPaiping fag © %r%én%lfet uy
t he UnprlcedBubeIune Is greater than zero. % e
Gfﬂ?l‘ﬁ Bd BinpRkst use jogderfpt ther @Epce MPRIEIRERD, adflﬁe efoto 2
u i nt er est exists for this issue, and the process
edfrders” datacgiruptune 29tie step 244, whpts sisdtadeavaiiiisinghe d
narket orders SeII C}ders inthis case to the
p diend yidpoint of 8 O OHalgnpri ced
order auctlon (If a narket sel | order has been
de0s3h natAdtir g precessi has pdrddyhe eligitie merkiesbuy ardarnendansrkst sell
cancel ed as well.) The process then stops at step 216
asdersy dhi thisteatbodiaredt, titreusth detemaiing the (NBRD sddpoing priesostrydrichethe
when this i ssue opens. [0060] Returning to step 192,
iokder &vilUrpecuee dBindiddaid uatestéps 2Qft. e Figerl 0t ilastratasrtbe prdvess for
buy interest does exist for this issue, and the
ROMGELHT thOpride v € aliction! ®pfehiIl, toHien @, the prdedse ratiigvesthe ffirst
mar ket sell orders also exist. If the
BB O gactSehlivadduiter the sehetiuled artied tithb amd avatates ith eligilitity in
sell interest exists for this issue, and the process
Rreme QH’eSurg)ﬂcéiI &BerZbbtionNE iR précefLdcbamis tHeecuttamhit shmadted
nmar ket orders (buy orders, in this case) to the
NBBO quote to be ineligible, then it discards it and waits for the next NBBO quote,

until it finally determines that the NBBO quote is indeed eligible to price the unpriced
order auction.

[0064] In step 222, the process retrieves the first published NBBO quote after the
scheduled auction time, e.g., after 09:30 am ET if this is an opening auction. In step
224, the process checks whether the NBBO is crossed, i.e., if the NBB is higher than
the NBO. If the NBBO is crossed, then the process continues to step 226, where it
waits for the next published NBBO quote.

[0065] Returning to step 224, if the NBBO is not crossed, then the process

continues to step 228, where it checks whether the NBBO is locked, i.e., if the NBB is
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conti nuous mat chi ng engi ne 52 and cancel s the unpriced

order auction. (If a market buy order has been
waele®sgraped as Auction-Only, then it is aut onaRCTEE1096/017249

canceled as well.) The process then stops at step 216
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when this issue opens. [0061] Returning to step 194
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of .the MatchVol une equal to the value of the
Uit fo Shpensyr NP IYof0 65] homsyerngy lagkec NRBRcgan prige the unpriced

NhtcthIune t he process continues to step 202, where

i Qrdepeauetions thendhaioress contipues igested 234el Wheke ihsgtx e psige of the
orders up to the conputed NhtcthIune The orders are
pprieed erderopustiag (the “ApetonBriped) ieayal tovithehlocked YPBEsprice and
orders matching prior to the newest orders. Dependi ng
oprogeds tpatend3Siwheteshdproedsyoiturnseto whterd it wpoinsokst dn Figad (step
the | ast participating buy order or sell order is only
pdl6).i al |y matched in the unpriced order auction. After
pairing the eligible market buy orders and market sel
oi0@ed]s, Rétarnprgoivedsp PARyef)tlmmieler, tiddSBBOein oo lecked, then the

process calculates the midpoint of the NBBO quote in step 232. As previously
described, if the difference between the NBB and the NBO is one price increment,
then the midpoint of the price increment is computed, even though such increment is
not valid in the continuous matching engine 52. Having computed the midpoint of the
uncrossed, unlocked NBBO quote, the process continues to step 236, where it sets the
AuctionPrice equal to the computed midpoint price and proceeds to step 238, where

the process returns to where it was invoked in Fig. 9 (step 206).
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"“Mat chedOrders” data structure 29d in step 204, where

the trades await pricing. Pricing the Unpriced O der
woewbitormoat the M dpoint of the NBBO Quote [ 00B3I/USS0&017249

the process has paired the eligible market buy orders
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ViDétbriy cute, as indicated at step 206. Fig. 10
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unprice a
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0 38 BB b Bl e SR Bl B
rossed, i.e if the Bis higher than the NBQ |If .
(8 RBtotafagtsel oo il s e b B Homg ppuction.

g@ 226 mherégit ﬁgits fog t he next published NBBO
o e 555 et e e o pioaess DY HeteRBHD Namever,
&ﬁt crosigd t hen the process continues to step 228,
apdmmaichrd mrtkelprdery g¥1st then NpBescrss qoBiinuesto stepe214, where it
the NBB isequal to the NBO. In the preferred,
JRI5S e Mamaiehedrnarkst oirdsrite i, continugpsdaichippenging 52 (unless an
permtted to price the unpriced order auction
¢ has brgn designated g ApeitonOnly ip &vhish casedt issanceled instepd»{The
center 20. However, in a different enbodinent of this
iB5QusH theh stops ataitdpe] 6 NBBMistad. Hbshavdd brewnderstasd thas ip piatieer
the unpriced order auction, in which case the process
rebodieent theo pnmitehedentprkein ordsess eaiild Uhel wisksed NBB@. cdntinuous
the NBBO i s
matching engine 52 immediately after the matching of the market orders in step 202,

prior to the pricing and execution of the matched orders.

[0069] At step 216, the unpriced order auction process is complete, and all
subsequent incoming market orders are passed to the continuous matching engine 52.
[0070] Examples of how market orders participate in the unpriced order auction
are provided below. Most of the examples use equity securities as their basis,
although several examples use equity options as their basis. The invention is equally
applicable to other financial instruments as well. It should be understood that the

order prices and market prices discussed in these examples are by way of example
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process has determ ned the match price for the

HRE LERRePErdar avdticil ih@fkp 104. Tohisieraipsie,tthe sipeioe@8er auction
where it assigns the AuctionPrice as the trade price
PaficihtlontHl BBEHEINOP GRliGLinE Matlle QBud B @oligihictQadeimte
data structure 29d. In step 210, the process executes

{hBe hiRd&Foradtduétichseni nates the MatchVol une and the

[0072] Upon determining that the issue is not eligible for the unpriced order
auction, the process proceeds to step 110, where it determines the primary listing
market center for the issue. In this example, the primary listing market center for this
issue is Away Market Center A, 24a. In step 112, the process determines that Away
Market Center A is not open for trading yet, so it continues to step 116, where it
routes incoming Order A to Away Market Center A. Order A may participate in the
opening of Away Market Center A 24a, but will not participate in the opening of the

posting market center 20. The process stops as indicated at step 118.
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AuctionPrice to the marketplace. [0068] In step 212,

the process checks whether there are any renmaining
worenokar17buy orders or market sell orders that REF/ES1006/017249

mat ched in the unpriced order auction. If there are no

upaiptded makkeBuP 0igrSs Reb@ied! 1o aRM106:8 Sthab PRRSip&ks in the
sUmRicéd OrdeFavegr ., 1 f any unmat ched market orders
exist, then the process continues to step 214, where

| f0073)| eap@sng e défipmtRNEE- ARESE berRiad feSpdstind RSrket center 20
conti nuous mat ching engine 52 (unless an order has

beesived sl BNGYRE ofder b 106 Nl y, in which case it is
cancel ed instead.) The process then stops at step 216

as indic { derstood that in another

enbodine?iegﬁgbﬁgﬁl?ghg%pﬁg% et orders could be

rgd ?ﬂaﬁggrifnoeﬁ:}l 1€ %W&Q&%ﬁﬁ%& iH? whioded e ?s%ue 1& eligible to
ely a rket or In

i mredi a fter the matching o he ma er

R, B bBonfil A R AT :L P Bat ragrs

ﬁ%@%ﬁn&ﬂt&@ PRER e hlhat as%?pgﬂgla?la{ Feeg ﬁ?ﬁrﬂtﬁ B checks
[ engi.ne. 52. [0070 .

Pl O S0 e o Patbar BT PR B 5P rehatEPB P s 104

oyi ded bel ow. Mbst of .t he exanpl es yse ujt
o oYl Frample, Jhe papticed s augfio SARIINEHOLFIAS xStkydp Yes.”

us uity options as their basjs. The invention is

elaﬁgﬁ ﬂ?%ﬁ?i‘??%‘lsé“dgﬁfi JHeHRls tormaiicipateal i nstrunents as

gﬁh} It _should pbe understood that the ordeyg?rices )
Hhrar onetermwing that fhe isshe; i, eligible dorshe wmrised aider aygtion,

Mﬁ% of exanpleonly to illustrate how the process of an

fh BYFFRe iFPntiwes 19cStsmn /o wheis ihvelres dhq Rprtingews Yrnfised Order

auctions when executed at the Opening. Exanple 1:

MRlokigR rautipe 29.q8s illugtratedciaiRig @, therinveked procrss Tesks fooths onset

Not Participate in the Unpriced Order Auction [0071]

o rthey gchsﬁéeiﬁ augtigh dimedinpitep 7t Astheyeshpdided austic time is still

this exanpl e occurs

pending in this example, the process continues to step 124, where it invokes the

routines that advertise the upcoming unpriced order auction to the marketplace. As
illustrated in Fig. 6, the two invoked routines that advertise the upcoming auction are
the Auction Imbalance routine 60 invoked at step 132 and the Indicative Match
Volume routine 62 invoked at step 134.

[0075] Incoming Market Buy Order B is presented to the Auction Imbalance
routine 60, as illustrated in Fig. 7. In step 142, the process determines that incoming
Market Order B is a buy order, and therefore adds the order quantity (600 shares) to
the aggregate buy interest, whose quantity is reflected in the UnpricedBuyVolume.
As Order B is the first market order received for this issue, the UnpricedBuyVolume

is presently set to zero. At step 146, the process adds the quantity of incoming Order
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before the national markets open for the regul ar
tradi ng session at 09:30 am ET), the posting market
W@ eowbae172D recei ves the follow ng order in stepCl/082006/617249
Order A: Buy 200 @Market Referring to Fig. 4, when
y;(tﬁg(g Qe g?ﬁ%'uyﬁéluﬁ_@ (ZeFH WThMe Wd@lﬁﬁte@UﬁﬁioedBﬁym{ﬁﬁe

m ne er‘the issué is eligible to participate

Loh REycapcom ng unpriced order auction or not. In step
ll—g@ {Eﬁe process retrieves the unpriced order auction

TR LTy B BB O i e
G50 B B S BRI B 0 o i o

r au

“No—+rdi-catipg—that—the—+ssve—+srnot Sk bte—to
patti-chpate fquﬂ HRpF-cederder—aueti-of—0672—Ypon
Suder ":]ué(rﬁo@ aﬁW iccua ile nat alicihla far tlan
vvvvv Ty Tr T oo tT T I TTOT CTTgT oo LI A LBLILAYZ
unpriced order auction, the process proceeds to st

ep
110, where it _determnes the primary |isti mar ket .
SURYLr fip step kS0 e Bocery oS Ahe AgFion Ihalages. fupch s the
Iistin? mar ket center for this_ issue is Away Mrket
cxepse Pl puy ierest jonersgellginterest, of yise perde sHhequpEssH pfautes the
t hat Away Market Center A is not_open for trading yet
Jubalence¥alimsuedyt o sehtiapting) 6 thenh eapricedSeJyplane; ndiom ngthe
O der Ato Away Market Center A Order, A may .
danpticesiBysV eluing. tAsenaBelhOrdgrsoiavakasn Ieapikest yatden tis igsue, the
24a, but will not participate in the opening of the
popticeiGelivolumt ic presantly 36t toTieeo. pThe @sesesst thersioges computes the
i ndicated at step 118. Exanple 2: Market Buy Order is
Rabalbncel ofuare aarr 606 shaeesTHMX leRaeto).ci pates in the

Unpriced Order Auction [0073] During the designated
Roe7SAuUCtTh arepdesR, thel prdcha chewks iwhgthemthk ebmpetad dnbaghceVolume
receives the following order in step 100: -> Order B:
Buy006 2oré@dyRlidoekro. As the ImbalanceVolume is greater than zero, the process

continues to step 154, where it publishes the ImbalanceVolume and denotes it as an
excess of interest on the buy side. For example, in this implementation of the
invention, the process publishes “Imbalance Volume: + 600 Buy Imbalance” to the
marketplace. In step 162, the process then returns, and continues to step 134 (Fig. 6),
where the Indicative Match Volume routine 62 is invoked next. As illustrated in Fig.
8, the process for the invoked Indicative Match Volume routine 62 determines the
volume that can match in the upcoming unpriced order auction and advertises the
matched quantity, if any, to the marketplace.

[0079] In step 172, the process checks whether the UnpricedBuyVolume is
greater than zero. In this example, the UnpricedBuyVolume = 600, so the process

continues to step 174, where it checks whether the UnpricedSellVolume is also

29



As in the prior exanple, the process nust determ ne

whet her the issue is eligible to participate in the
wap@e2yige unpri ced order auction or not. |n stEEI/USDN6/017249

the process retrieves the unpriced order auction

P%lréatté:nc At zed. Fl 39 HOT Sdihi OrdbR S Hevea et NBEHRdWNEL DGR  the
the issue is eligible to participate in the unpriced

OURIR{cedBéAVbRIhe=zehd, B0 mbh is pddsiblel The YRRE Continés to step 176,
unpri ced order auction Participation Flag Is set to

"Whste it sdddiealaREviiadl < Bl SHHSte] SlSh{‘ﬁrxgteﬁir{)ﬁésg %iuplksﬁest the

participate. [0074] Upon determ ning e issue 1s

%&h@&lﬁm&o’fhéa{a%éﬁguggu 10538 fe A6t 1 ON, the process

continues to step ere it 1nvokes the Continuous
- P~ 1 A o ot | il o A : 1 £ 2 4 A

— SyhbbET AEibn fiialdnge [\Eji;lailj?‘%ivé’ %at@dl [gn'péf >l “Match Price

1 XYZZ, LTI ﬁ_lédo.)r\gz}l [sAl U.,CDD. C C—Ornstet—0O1

the—scheduted—atct+ron—t-re—+n—step—122—As—the

schedul ed auction tine is still pending in this

exa 18 PROCASS on{&pues ta st 124, where it

sample 34 Markef FaSead I8bcom ng
ced_orde uctio o the marketpl ace. As

P g‘?lgwgi the %Fﬁgnaseﬁ érﬁ'é*“ﬁ)\%‘ PSHiPdK B Rosting madcet ¢ater 20

advertise ﬁhe u&ponin auction are the Auction

| erayes fedollasing prdergp sepB¥%ed at step 132 and the

I ndi catiye Match Vol une routine 62 invoked at step

134. [0075PrdenEoRundone MatkeBuy Order B is presented

to the Auction Inbalance routine 60, as illustrated in

APPS1] 7. Inghis example; OrderKeisprasessed myeh Bknrdes Bt 454t is a market

incomng Market Order B is a buy order, and therefore

ey ip He samel éssuey LEhstrirecesy BoOMEiea thedysue & digblaggadyiats in

buy interest, whose quantity is reflected in the

UhpwinsieeiBurder\ipttipmedetokmin®s that the s¢tedgledbtite hastnotreamkeénced yet

order received for this issue, the UnpricedBuyVol une

i (stepy @8R ntOKRy 18611200 12Brand 14),smlpprbdéeds tthatepr DiOe swhere the

adds the quantity of incomng OrderB (600) to the

Ungnmicgea Blyt\foly wrder {spesseted © thkeAuotien fihBalaned adugide 60.

Unpri cedBuyVol une = 600 shares.

[0082]  In step 142, the process determines that incoming Market Order C is a buy

order and continues to step 146. At step 146, the process adds the quantity of
incoming Order C (400) to the UnpricedBuyVolume (600) to derive the updated
UnpricedBuyVolume = 1000 shares.

[0083]  In step 148, the process inserts Order C in the auction order book, in time

priority behind Order B. The auction order book looks like this:

Bids Offers
Order B: Buy 600 @ Market
Order C: Buy 400 @ Market <

[0084] In step 150, the process computes the Auction Imbalance by subtracting

the UnpricedSellVolume from the UnpricedBuyVolume. As no Sell Orders have
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[0076] In step 148, the process inserts Order B in the

auction order book, in tinme priority. The auction
wo@e@en20onk | ooks like this: [0077] In step 15BCT/URI06/017249

process comput es the Auction Inbal ance, which is the

tgz)éfl: ES glv%%el% gc% ohi eﬁlte ﬁEed?ElllV?lh;gE Fs éﬁ%&?} et ¥ z%ﬁ) The
%ik.)ﬁtsg Eﬁ%@gﬂﬁlﬁg r}% Agl%el%t%% y IOV%{S{%gg-l 66()&’%%1/%9@000 less zero)
@Ei@éﬁg f}/%%oe{ o lﬁi@%é%%%' SRS st I “Fﬁ"mr%eggﬁlé%%{%g?%‘é’%
| V
bR i B e TR
| Vi h L
e e e e e e

process caontinues to step 154, wh re it.

FrASEAEPE OUBTRTRR OB e RIBT A% & F X ARPIEyin St E’%@ ‘B?Htae“"“ ‘obhe

interest on the buy sjde. For anpl ”

invpntiopzihe aroCess pulishasc Tnpijanse M?ﬁ*met He ?@Pog@ég”bﬂéﬂﬂff‘f A

"I mbal ance Vol une: + 600 Buy I nbal ance’

parkeplast.alestep 192 sthe progess thep ﬁ@“@ﬁﬁé‘é §gnttnﬁ%%qt° IS@PJ% {ig. 6),

and continues to step 134 (Fig. 6), where the

wheli tteet Indieativa MatehVéilume rautine 62 impkedsnexhy oked next . As

illustrated in Fig. 8, the process for the invoked

[0086kc at Referrivigtto Fig/@, imetep 074, itheeingokedenreqend phesks; Whether the

vol une that can match in the upcom ng unpriced order

dupticedBugVistumel iseur¢ates elsmnt Zem. nhattiois exaneple the VypricedBugiYiplume

to the marketplace. [0079] In step 172, the process

eheaios soheehpiocdsh ecobhipres ctodBeyy IGH LI veheies itg cleegkse rwhethan the

zero. In this exanple, the UnpricedBuyVol unme = 600, so

UnBrigedSEBSsurtORtalso Uatdr ahahtzefw. 144 no wilieorders haveH®wek seceived

whet her the UnpricedSell Vol une is al sogreater than

Z@trdﬁd tASURRic&Sel IV ENifhe Fzehg vie nlaehris pesiblev dihe petcesrdntirives
npri cedSel | Vol ume = zero, no match is possible. The

RS QGE B, FAAk itUS thetMatSK eflurdd 6 zero. In step 184, the process publishes

the MatchVolume. The advertised auction look like this:

Symbol Auction Imbalance Indicative Match Volume Match Price
XYZZ +1000 Buy 0

Example 4: Market Sell Order Results in a Matched Volume and Creates a Sell
Imbalance

[0087] During the designated Pre-Auction period, the posting market center 20
receivﬂes the following order in step 100:

- Order D: Sell 1500 @ Market
[0088]  In this example, Order D is processed initially like Orders B and C, as it is

a market order in the same issue. The process determines the issue is eligible to
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where it sets the MatchVolunme = zero. In step 184, the
process publishes the MatchVol une. The adverti sed

w@owbiiznt9l ooks |ike this: Exanple 3: Market BupCTIUS®N6/017249
I ncreases the Auction |Inbal ance [0080] During the

eﬁicgJa 8Qh£ﬁ®r{°%%1jdﬂnau?fr‘(ﬁ Qgtem]ilngs a%é E&e&{ﬁé@%has not

recelrves t oW ng In ste

gogﬁ{en%d. )%'t' gst g)gg gépe %amj 5, #(p Q§§] ngrhhg atid E?&%%%L % step 140,
ol HSFlind Mol D5 A A lssgrgseememg o B6E53 Eh S 08

e 1ssue’ 1s
qhder aucti on, detern1nes t hat the schedul ed tlne has
not commenced yet (steps 102, 104, 106, 120, 122, and

#ﬁ@?& MR IGZ6S %rtogﬁié% St PSP is st
(R Pt e vk b estye Pugstin, (LoD, BhSiRy tna pgeremedd <R
%ﬁéﬁe'aﬁ% Fsa Juagy no ideited, bl Lhpicai gy oluhe | g Ord 193 the

LjnprlcedB Vol une (600) to derive the updated

HRhrmarkets .h?elg@ﬂf@;tﬁel I¥plypeds plp%m@.‘sfet [z Ht 481 144,

the process |nserts O der, Cin the auction_order book,

ithe priopess ads she quantiief goraing Qrdgs D (580)d0 dhei Wprigpdpei Volume

book | ooks like this: [0084] In step 150, the process

danrio e yiaforedisiviumy 150 hess1 i ng ¢ he
grlcedSeIIVOIune fromthe UnpricedBuyVol ume. As no
8990] Or darstepHad.dheprecese inserisc@rdgeD if ghe avption drdes lpeok, tithtime

UnprlcedSeIIVqune is presently set to zero. The

riotitys sThe luctioh order bankgdonks dike this: | mbal anceVol une as

+1000 shares (1000 less zero). [0085] In step 152, the

process checl8dshet her the gonput ed | nbaD&rseVol une

(Cried®) Bwy @oedMarkdthan zer 9.0rd& D:heSellmsad anelaNel wre

| Grdgr €at By 400a@ M£k&, the

[0091] In step 150, the process computes the Auction Imbalance by subtracting
the UnpricedSellVolume (1500) from the UnpricedBuyVolume (1000) to derive an
updated ImbalanceVolume = -500.

[0092] In step 152, the process then checks whether the computed
ImbalanceVolume (-500) is greater than zero. As the ImbalanceVolume is not greater
than zero (it is actually less than zero), the process continues to step 156, where it
checks if it is less than zero. As the ImbalanceVolume is less than zero, the process
continues to step 158, where it publishes the ImbalanceVolume and denotes it as an
excess of interest on the sell side. In step 162, the process then returns, and continues

to step 134 (Fig. 6), where the Indicative Match Volume routine 62 is invoked next.
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process continues to step 154, where it publishes the
| mbal anceVol une and denotes it as an excess of
WO nicenzgh2 on t he buy side. For exanple, in thiBCT/US2006/017249
i npl enentation of the invention, the process publishes
" joodsy| angesteyal7aRe 1nk'ol%_&990<§'§é’ cﬂeﬂﬂé\i’lﬁﬂféﬁ thelOhphiB&iBuy Volume

narketplace I'n step the process then returns,

@Rt H&S. irpthfste%lnﬂ-lg Ahd Thftice@Buy WighE= tlg@ SO thte process

icative Match Vol une routine 62 °is invok

[&Qxﬁﬁdes Ref el 119 v&li%ré: k{Ochefks! Qhéﬁ&pthé-@prllt:&@eilvglghxgqs also

process checks whet her the UnpricedBuyVo

Lﬁrgﬁ&eﬁaﬁ bag. Z&E the Ug%rﬁ)%t@el% 5 '15t06eorders can match %n the

rlcedBubeIune process conti nues

Sl?tp%r | Céﬁlggff&@ (fl“dér au%%c kfo ﬁé}%ﬁ d b h]ﬁantlt% that can match in the

ume I's al so grea er t As

dﬂlﬁ#llcé?é og%rer }1(97%}[1 hp Sl%@%sré r%gnqinugsqo )é%é %%‘ QVhe{)esltc’ c}ber:lés whﬁt]her the

VERE RS G ?0? % gredh: %artglg Hpige d&%\?@g@e sUBPy sete
T

R NR 15, B i B e B8 W%ge s e

C \ol nd Creates al
%‘Pﬂg%lﬂs =400 Srisssthe mplde af e i%lﬁﬂﬁggms@qumﬁ fﬁ‘gthe
mar ket er %& rec ives the follow ng order |n step
1958°ess P‘%?gl@? ths; ‘1113%)@ the pRpketokce. | B‘Eﬁseeiyertlﬁﬁdtwfson iboks
aﬁ@ Ie O der D Is processed initially |like Oders B
as it is a market order in the sane issue. The
rocess determines the issue is eligihle topartici pat e
Syphal yn phyction Iehalpaee 41 c tindipativg Masghny olwme t Hat Mateh Price
ch¥dd] ed ti meOha%/not comencedl§$t (steps (102, 104,
106, 120, 122, and 124), and proceeds to step 140,
mhere the |ncon1ng mar ket sell order is presented to
M or_Inorehsen ehebDlatched Volume and Creates a Buy

Imbalance

[0094]  During the designated Pre-Auction period, the posting market center 20
receives the following order in step 100:
=> Order E: Buy 2000 @ Market

[0095]  In this example, Order E is processed initially like Orders B, C, and D, as
it is a market order in the same issue. The process determines the issue is eligible to
participate in the unpriced order auction, determines that the scheduled time has not
commenced yet (steps 102, 104, 106, 120, 122, and 124), and proceeds to step 140,
where the incoming market buy order is presented to the Auction Imbalance routine
60.

[0096] In step 142, the process determines that incoming Market Order E is a Buy

Order. In step 146, the process adds the quantity of incoming Order E (2000) to the
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[0089] In step 142, the process determ nes that

incomng Market Order Dis a sell order, and therefore
w@oas/ 124182 or der quantity (1500 shares) to the BOOUSIYAL/E17249

sell interest, whose quantity is reflected in the

SPRLEPRTTOMR O, O34Tk diRed Wehk il TR S 3000

Zf1Q, At step 144, the process adds the quantity of
|ncon1ng Order D (1500) to the UnpricedSell Vol une

o, N TS
3?8{” R okde R s € TneRR bl Y S

+ ho B-06eSS neo hbyvy

L JIU, C l|\4 |J \¥J \" =] LlUI ’JI\J es t r L T CII J | a TGO Uy
subhtraectihn UﬁnricedSﬂ!'Vo!une /1~” Eomt hﬂ
Iq_)f ¢r.B~n“ EHY\/ GDA@ M ] 1 M\ﬁ[ﬁr

1Qeden G, Buyo 400,42 Markep o [0092] In step 152 the
(rderdii s Buy200Q-@Meriket Kpt her |t he conput ed

| nbal anceVol une (-500) is greater than zero. As the

| mbal anceVol une is not greater than zero (it is

4649841 | yinstepdl 50.hthe prasess)comphitss heosection dwhalpnpgdry subtracting
step 156, where it checks if it is less than zero. As
tthee Unpriicat Seldebimeu(ts00)sfréne sige UhjpnicedBuyd/olirie (3900 c@sderive an
continues to step 158, where it publishes the

lupaéd hntelimceNduma df de5iot ek stép 832, alre procsss shaaks whether the
interest on the sell side. In step 162, the process

tchmputed [hibaldce Voloine GFISDOLIE $rdarer Sial Rerb34Ay the fnbdignceVolume
where the Indicative Match Vol une routine 62 is

lig\pedaeed thax kerp,00R3Pprotdds oatuty 2o stdpe1dnwatead itppatilielsss the
checks whet her the UnpricedBuyVolune is greater than

Z@bSandeN ofufteSin@ dBRs & as tah @xddpsfl ine By \thd buyRside. 10 E 162
so the process continues to step 174, where it chec

W proBéss tthed tehilisi Gd S6itinVeY t6"Rep 3343?38 &), SRS the hﬂdlcatlve

zero. As the UnprlcedSeIIVOIune = orders can
WtGI{TVblﬂmEh&ltMPGQWﬁ‘\Q)kH@HJx'tCed order auction. To

deternmine the quantity that can match in the
[0099] In step 172, the invoked process checks whether the UnpricedBuyVolume
is greater than zero. In this example, the UnpricedBuyVolume = 3000, so the process
continues to step 174, where it checks whether the UnpricedSellVolume is also
greater than zero. As the UnpricedSellVolume = 1500, orders can match in the
upcoming unpriced order auction. To determine the quantity that can match in the
unpriced order auction, the process continues to step 178, where it checks whether the
UnpricedBuyVolume (3000) is greater than the UnpricedSellVolﬁme (1500). As the

UnpricedBuyVolume is greater, the process continues to step 180, where it sets the

MatchVolume = 1500 shares, the value of the UnpricedSellVolume. In step 184, the
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unpriced order auction, the process continues to step
178, where it checks whether the UnpricedBuyVol une

W@ 1@®6021795 greater than the UnpricedSel | Vol unePr¢/680)6/017249
As the UnpricedBuyVolune is |ower, the process

preioe s the LRy aF e A kB sy VRt o i

step 184, the process publishes the MatchVolune to the

likg st pl ace. The advertised auction | ooks like this:
Exammle 5: Market Buy Order !,ﬂC' ases—the Mateh

fall aVWal
CTITO LU AL\ A

p=|
Gmbole | dpctipnhbalange gl Tdigative Maich Voheme fh, Mah Price
dE¥Zgnat ed P00 AB®E i onlperiod, 138 ?mcfi:ng nar ket
center 20 receives the follow ng order in step 100: -
O der E: Buy 2000 @ Mar ket ‘00'95]£ In this exanple,
g iExisting M b Gell /rdgraSire,is| ucing i ed

CVERD ISP

d

casingthicd : e same i ssue. The
process determnes the issue is eligible to

[06100] ci Paire iha designatedpRre-dadtion pesiodathst nosting wakey pankss 20
that the schedul ed tine has not comrenced yet (steps
t&2ves HA11dGing rehAé tokB@ngealmnecsizEf Marleat §elb Bds to
step 140, where the incom ng market buy order is
pr esenCestel/Reglite Gxdat Do rReptibalSelhds00 @iMarket 60th JeilHE) @
In step 142, the process determ nes that incom ng
Masket Order Eis a Buy Order. In step 146, the
process adds the quantity of incoming Oder E (2000)
{(}@161_*]6 URPihisC&aRpe Ve l0dngel/RFIAR) refusidis rprocessed enualo dike e chew
npri cedBuy Vol ume = 3000 shares. [0097] In step 148,
bA& RMASARS néW SRleh Sepfdcalein Exidtihgtdigera Ui ppotesy dbtsrmbes the
Intime priority behind Orders B and C. The auction

REfefs Q@ﬁﬁe Itcp?}gr‘ﬁc#phtk &n tthd $mpriced order auction, determines that the

scheduled time has not commenced yet (steps 102, 104, 106, 120, 122, and 124), and
proceeds to step 140. In step 142, the process determines that cancel/replaced Order
D is a sell order, and therefore cancels the existing order quantity (1500 shares) and
adds the revised order quantity (900 shares) to the aggregate sell interest, whose
quantity is reflected in the UnpricedSellVolume. In step 144, the process computes
the updated UnpricedSellVolume = 900 shares.

[00102] In step 148, the process cancel/replaces Order D in the auction order book.

The auction order book looks like this:

Bids Offers
Order B: Buy 600 @ Market Order D:  Sell 900 @ Market <
Order C: Buy 400 @ Market
Order E: Buy 2000 @ Market

[00103] In step 150, the process computes the Auction Imbalance by subtracting

the UnpricedSellVolume (900) from the UnpricedBuyVolume (3000) to derive an
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[0098] In step 150, the process conputes the Auction
| nbal ance by subtracting the UnpricedSel | Vol une (1500)

wo etz t1e2 Unpri cedBuyVol une (3000) to derive aPCUpszbeal7249
| mbal anceVol une of +1500. In step 152, the process

chiRGks I%ﬁ%ﬁr%@(zlglp%@ &mmgﬁ.eﬁl n%teef) ﬁ‘k?ﬂﬁee?(u R héckd SBhet fe

great er t anceVol une is greater

ut’e Hbalhdd Y%Hﬁ%gﬁ%lev?’} Lﬁé&‘dﬁ%&%eﬁ} Rs &é‘}mbéﬁg&%@oh&e

es t notes 1t as

%éa?eroﬁq %x%r QiRd be’&e @)nﬁh{}’ Stbds‘? I15‘4 S{vﬁe‘%e %giu?lkﬁ% the

ess t en retur COI’] |nue

s TR SR Ay
AP e B AR %g%%aa;auve
174,
RS A T L 1
\Y/ .
<G RS \0ORSHERE NELUTE, 5 0021 ol

determ ne the guantity that_can in the unpriced
o @R e reip, s eﬁi‘% UBWH‘“’%@P lymet é§001 ?@the process
wher.e it checks whet her the Unpri cedBuyVol une (.3000)

| CngRuea i rstaPh A tHISTeUHpThegisaattheydhe Prigesiol V oluge 1ip glso
UnprlcedBubeIune is greater, the process continues to
sgreger1han zggeer Asjthe é@mgchﬁell‘ﬂ;@Im\?bPQnreoréeram nagigly isthe
the value of the UnpricedSellVolume. In step 184,
tlpf@gm@géglgnmmrdg@gthnh elo/deteming thawuangity that can match in the
mar ket pl ace. The advertised auction |ooks |ike this:
Bxwnipddeorder apstiost the grolvess keittinges! tb s@p d @8, vaiepedt ¢hecks whether the
Decreased, Reducing the Matched Vol une while

I chr'@a@u’yg’ otume B090)|isrigechaen then Yiod UnpridedSEIV0]unidu©Dd)g Ahthe
desi gnat ed Pre-Auction period, the posting market
cEmireedB\§ Viobme is exseatenethé ptdcensicaggimues) tresgep 180, stharegie séththe
size of Market Sell Order D

MatchVolume = 900 shares, the UnpricedSellVolume. In step 184, the process

publishes the MatchVolume to the marketplace. The advertised auction looks like

this:

Symbol Auction Imbalance Indicative Match Volume Match Price
XYZZ +2100 Buy 900

Example 7: Scheduled Auction Time Commences

[00105] Referring to Fig. 5, in step 122 the Continuous Unpriced Order Auction
routine 56 determines that it is now time to execute the scheduled auction for this
issue, and proceeds to step 126, where it initiates the procedures to execute the

unpriced order auction.
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-> Cancel / Repl ace Order D Replace Sell 1500 @ Mar ket

wth Sell 900 @Market [00101] In this exanple, a
w@av6V7Repl ace request i s processed nuch | i keP@I/N82406/017249

order in that the new order replaces an existing

q06'R6] HFerRAPCRSSFigeter i Ngsp t I | 8RUGrdRsse! dnedil! ¢ t@e

participate in the unpriced order auction, determ nes

t : : d C
(L0 VRS0 b bl OB AL s

e T
AR R AL M Al g
AR Ao UE U CRRRATITRS (e " SASELH e

ORIk G RO 20 R Y il R fupe

Ponfbs e EapEIY Rt gs e L e TG R e e i
c ut the Auction Inbal ance by subtracting the
@35%“&33@% | Vol ume (900) fromthe UnpricedBuyVol une

( t.o derjye anupdated | nbal ange Vol une, of. +2100.
|lﬁ5)13‘[%p I tep %Oﬁaethﬁ PERES Pah Segaer KK SO itk Hmdmrgﬁ sell
| mbal ance VYol une (+2100) i reater. than_.zero. As the

| RS L TR e PRAS Y rbhs %mfgffne%ﬁi%fboglﬁarﬁsefsy iﬂoﬁi ks Bisocess

continues to step 154 where it publishes the

| nhal anceVol 888 and denotes|it as an ex s of

i QndenBss tBuyh 606 @ Matkes| de. | n Qyderd:1 6321l 906 @ Markebs s
tQrder G:et Buyn400 @hMeadsht i nues |to step 134 (Fig. 6),
vibrderdE:t HBuyl 2000 @aviasket Vet ch Vol une routine 62 is

I [00198Ed Inehit exafrP] hé orders #¢ pired d2follbtwe: | nvoked process
checks whet her the UnpricedBuy Volume is greater than
zer @. 6bo shdrésSofeB@Pk®r B Rtk hedBay Yell Wrger=D 36Mpletely
so the process

depleting Order B.

e 300 shares of Buy Order C match 300 shares of Sell Order D, completely
depleting Order D.
Partially-matched Order C still has 100 shares remaining. Order E is unmatched. The

auction order book now looks like this:

Bids Offers
Order C: Buy 100 @ Market
Order E:  Buy 2000 @ Market

The process adds the unmatched orders to the UnmatchedOrders data structure 29¢.
[00109] In step 204, the process adds the paired orders to the MatchedOrders data
structure 29d:

e Order B: 600 shares pending match with Order D
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continues to step 174, where it checks whether the
UnpricedSel Il Volune is also greater than zero. As the

woepsiizedsSel | Vol ume = 900, orders can natch i nP€TES2006/017249

upcom ng unpriced order auction. To determ ne the

AUATE bl B G T Al ihch OBl ed or der auctj on,

the process con S to ste ere it checks
whet her  t he riced Vol une. ( 3000), is greater than
the' Uﬁbq'ef geé E@ Frfaf/eglpﬁ%@){g(@ﬁtgli Wlt@r%ﬁl) Unpr i cedBuyVol une
Is greater, .the process coniinues to step 180, where

¢ SoBRer b shilSRtartiae SReby M tReaL °t ho

UnpricedSel |l Volyme. In s 184, . the .process publishe
Tn Sen 06 Reararae Riokesiie VB Pt Prietheroxipait piagicated.
auction | ooks |ike this:, Exaque 7: Schedul ed Auction
ExappledmnGiesse Beiphrlighle dodrisgtheduetion 5 step

122 the Continuous Unpriced Order Auction routjne 56
de1dPhi Rebertingyio Fig. 105 imgep 222mdhe proesteeatiieves Hig first published
schedul ed auction for this issue, and groceeqs to ste?
NBBO grate afterthg seheduled auction dimey bocafigr 8%39 om Elde thivexapple.
unpri ced order auction.[00106] Referring to Fig. 9, in
dihe follpgng NBBOpjuoiedsstsirighicks i f t he UnpricedBuy Vol une
(3000) is greater than zero. As it is, the process
corPi Magest Centert AspBiddd) @R@Pe | MadiseCrderil: Offer 1100 @ 20.03
Unpri cedSel | Vol ume (900) is also greater than zero. As
il steys 224, thegtreqessidbokstwhethpr the 8RB Q etk is cvassadh &ys thWBBO is
Unpri cedBuyVol unme exceeds the UnpricedSel | Vol une. As
tilleedUoyossed cidBuhe/BBNE2¢.34H 00 higher tharethe NBO 1($20.08ahe process
Unpri cedSel | Vol ume (900), in step 200 the process sets
tchtinmed o ustep @25/ odd /o wahefor tHeGIxt published NBBO quote. The reason
Unpri cedSel | Vol une, as the | esser of the two

qorethisiié be2susd QtcedsradMEBBO hend iallewed totphice thRtudPricell ORED dction
In step 202, the process pairs the nmarket buy orders
Wedohdih$1® th@bdsiessSleb of the posting market center 20.

0
) N AYSEit 2

Example 9: Locked NBBO is Ineligible To Price the Auction

[00111] In this example, the following NBBO quote is published next:
> Market Center A: Bid 500 @ 20.04  Market Center B: Offer 600 @ 20.04

The process returns to step 224, where it checks whether the NBBO quote is crossed.
As the quote is not crossed, it continues to step 228, where it checks whether the
NBBO is locked. As the NBBO is indeed locked, i.c., the NBB ($20.04) is equal to
the NBO ($20.04), the process proceeds to step 230, where it checks whether the
business rules of the posting market center 20 permit a locked NBBO to price the
unpriced order auction or not. Although in one embodiment of the invention, a locked
NBBO is allowed to price the unpriced order auction (in which case, the process

would continue to step 234, where it would set the AuctionPrice = $20.04, the locked

38



order in tinme priority. The auction order book
presently looks like this: [00108] In this exanple,

wWao bweordier s are paired as follows: 600 shar esPCf/US996/017249
Order B match 600 shares of Sell Oder D, conpletely

S50, e o5 0ol g5 0 SO0 b o

Syl by EHATSL R, sk 98 000y s

k L. his: d h
I086n 23R fuaies £ ik publIeheBARERS BURE S 1S
é%g% Pllgqul%g; ided RhER 204, i PRS2 Ae SRS adaS diGsBB T ed

—— Order
: hares pendin tc L th der r,der,. D. 600
Eﬁ(gﬁg]g B‘é %%t%ﬁgwg?ﬁﬁng&!%%{) qg(%&%‘é’ﬁs@n%() shar es
pendi ch. with Q.der D er D 300, share
pendi % @(E%C%tﬁrﬁ'%ﬂjg%;ooc,@lzﬁo tep%?%ﬂtgr r g)cfge§g00 @
[ nvskes t he NBBO M dpoint Pricing routine 66, as
iZ8dPcat ed. Exanple 8: Crossed NBBOis Ineligible To
Price the Auction [00110] Referring. . to Fig. 10, in
skhe Progess refuRs 19 Gpe s EETe ib.ghecks fcthp NEEO GuBPTsetre fs the
NBBO quote after the schedul ed auction tine, i.e.,
DBRO iyt orpssgrla therproges ROrEinussdaster 228 heredt ?W%E%@%O
quote is retrieved: - Market Center A, Bid 500 20. 04,
N& Faeked. G therNBBOGp netr logked othgappasessroptinust &, stom 432, tvfgre it
process checks whether the NBBO quote is crossed. As
tealsuleRthe; widppigt efithe NRR@J The neidpointhef thpBBBs(H3004) andsthe

hi gher than the NBO §$20. 03), the process o
NBO ($20.05) is computed as $20.045. As previously explained, although this issue

does not trade in subpennies, and limit orders to buy or sell at $20.045 would
therefore be rejepted as invalid by the order matching engine 21, this subpenny price
is valid in this implementation of the invention because it represents the true
computed midpoint price. In step 236, the process sets the AuctionPrice = 20.045,
and in step 238, it returns to where it was invoked, in step 206 (Fig. 9).
[00113] The process continues to step 208, where it assigns the computed
AuctionPrice as the trade price for the paired orders on the MatchedOrders data
structure 29d:

e Order B: Execute 600 shares @ 20.045 with Order D

e Order D: Execute 600 shares @ 20.045 with Order B

e Order C: Execute 300 shares @ 20.045 with Order D

e Order D: Execute 300 shares @ 20.045 with Order C
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continues to step 226, where it waits for the next

publ i shed NBBO quote. The reason for this is because a
wee@ssz9NBBO i s not allowed to price the unprPCEUS2006/017249

order auction according to the business rules of the

PASkdp" 8l 0N 506%?8&9&%52&6 tlgé&rgﬁldfrg%y;ﬁ I'fﬁ)&llf ?@ttﬁﬁ?ﬁ?&i As this

Ineltgiblie To Price the Auction ] Tnt

. | .

Bl Sl chEnin A e BRI G B e P bl or
&ﬁ%ﬁkgﬁ&%s@920-04 The process returns to step 224,

ere”it checks whether the NBBO quote is crossed. As
the_q i t crossed, it continues to step 228,
whot o 40 B0 Cond BP0’ NBBO i o | ocked. AS the
NBBO iS5, | ocked, j.e., the NBB ($20.04) is equa
to fhé%&§£&§§%eW6wV$fvﬁ% process proceeds to step 230,
where it checks whether the business rules of the
posfing market center 20 pernit a | ocked NBBO to price
t he unpriced order auction or not. Although in one
bl mehie orocesse alsovpuhlisles, the pestiee dprigeBEnd svodiime\ie dthe
to ﬁrice the unpriced order auction (in which case,
tinerketplaesess woul d continue to step 234, where it woul d
set the AuctionPrice = $20.04, the | ockedNBBO price),
f Gymbak posestiod Inbalans¢ r &t i onMatahed Wolmmex anpl|e, Match Price
| ocXXZd NBBO is not alloywed to prigo@ the unpri ced0adsler
auction. Therefore, the process continues instead to
step 226, where it waits for the next published NBBO

CExabple Hx alfpk@uftd Mokt OrdefarOREREse MG Tiring i thy M@&Gtﬁ&be
the M dpoint of the NBBO [00112] In this exanple, the

flobl 1M NCortiBERY AidOkBp | B2PUR ippdtest BiRks wheltldf KBS
C[(e)ntlggvI A. Bid 300 @tDQPZO. 02 I\/lalrpiéebfe Cent esr WB:e O‘ferre7a6% a&g

2 nfechdDRaREQHESS inf BE UhRatchQONEPddL drucReI R, Wwhick PRS¢Sly
if the NBBOis crossed. As the NBBO is not crossed,
tiBsksRike@aRss continues to step 228, where it checks if

t he NBBO

Bids Offers
Order C: Buy 100 @ Market
Order E:  Buy 2000 @ Market

As unmatched market orders are remaining after the completion of the unpriced order
auction, the process releases the orders to the continuous matching engine 52 for
further execution opportunities in step 214:

= Order C: Buy 100 @ Market

= Order E: Buy 2000 @ Market
Having released the orders, the process stops as shown in step 216. The unpriced
order auction process has concluded.

Example 12: Unexecuted Market Orders Trade in the Marketplace
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is locked. As the NBBO is not |ocked, the process
continues to step 232, where it calculates the
wort@po2¥t2 of the NBBO. The midpoint of the NBBPCHRS2006)17249

and the NBO ($20.05) is conputed as $20, 045. As
POGTBF A tor i B3 A% AIARE bk e SR SED RRLCAR cpaine

I ' d i [
5 e iRl o, b lIE ol 1Bgh 2oh T RME e mple 8% bifotls of

lid.in this il QN i '

kit R BEVESHE iR ohoR sREP) 8 paighafe

true compu

SR % 5 SRR T B MR bR B e
B e N M

%g,é e trade price for the paired orders on the

? dOrders data structure 29d: Order B: Execute
600 shares 0. 045 wit Order D: Execute 600
shareg élsl‘%ﬁw%f‘?“ésg‘bgé%é%@r C. Execute 300
shares @0.045 with Oder D Oder D Execute 300
share® @0.045 with Order Cin step 210, the process
executes the trades and reports themto the Tape. As
P01 7k x g internal bapk loglknlikedhisuct i on, the executi on
reports include the relevant identifier for opening
trades. 600Bd@®0. 045, opening trade 300fED. 045
ooyl Markeir/ed BUyd00 @ R0.0he pr €udsrdS6l so pulisili sPROS@ DS
ardéri16B: pri ceBayDOv@R002 t o |AveyMarkeitho| &¥ér TO@R0L)S
WWwayWske®Bit eBuMik@20@der § Cader 7B2 easedellon 400 @R
In the Marketpl ace Away Market A: Offer 2200 @ 20.08

[00118] The continuous matching engine 52 processes the released market orders
as if they were newly received on the posting market center 20. The market buy
orders are no longer eligible to match at the midpoint of the NBBO, they must now
execute at the NBO price instead. The continuous matching engine 52 matches 100
shares of Market Buy Order C with 100 shares of posted Sell Order 456 at the Sell
Order’s price of $20.05, completely depleting Market Buy Order C.

[00119] The internal Book now looks like this:

, Bids Offers
Away Market A: Buy 300 @ 20.04 Order 456: Sell 100 @ 20.05
e
Order 123: Buy 200 @ 20.02 Away Market B: Offer 700 @ 20.05
Away Market B:  Buy 600 @ 20.01 Order 789: Sell 1400 @ 20.07
Away Market A: Offer 2200 @ 20.08

[00120] The process then matches 100 shares of Market Buy Order E with the

remaining 100 shares of Sell Order 456 at the Sell Order’s price of $20.05, completely
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[00115] Continuing to step 212, the process checks

whet her there are any unmat ched nmarket orders in the
wQeovatiztierlOr ders data structure 29c, which preBEnUE2006/017249

| ooks like this: As unmatched market orders are

rdgﬂﬁir% czrﬁ&ezfsda'ﬂ@ GRSt BB B inkddSal BORK. | M@&epﬁﬁ&eorder
e

process rel eases the orders to the

Gﬂoﬁﬁl' 1 %60 %&me&gln%g'ﬂﬁ c%ﬁtlﬁtgﬁs B%fchfﬁgren g%ﬂtthe{i(\nroutes

opportunities in

ﬁ%@i g{arés:' ‘of Eﬂi}(k ?Bg)g O@e%rtg%;v 'rl&g B'd Sk%@ﬁ%ﬂprfc@ 6f @iool%f S,

e process s as shomn ste unpri ced

%@gi S g'l\%éhcg I er S gg&d&)@??(wg%wgy%ﬁet B has not
I\/aorvlé Pof? %%6]# %]rbo%ap) Esthlgeql%sentl re Pre-Auction

r|o ng engi ne 52 has

Pay | nvvv\l

€ K—Zga— Tt} 11 AQTPTTC;
nurng |||||c n

A 4§ T

d

0oL SaA 2 N .o o
AyayMagketiAl  Buy300,@)20. gt @éw' Mgtk Z“‘&tﬁ ”200 @203
QuderdR3o0 2 B0 @200R0 Rngqulii78|9=nnd o
| ey ayaYlarketB: o Buyn6Q@20 1 1ic 1 drweey Markapdy: k(foehz%QQa@ 2R.08
(" Away Market A") 24a and Market Center B ("Away
Market B") 24b. - The NBBO is 20.04 to 20.05 éSOO X
q0R2] [ Oddrket]Buph@rdenEetildins b Wkshiarss kevailabkdo tiafes : Apimpket
Ofers Anay Market A: Buy 300 ( 20.04 Order 456: Sel
209 ofdeRCan SniPregeutel? e NI3Y arDBelCORISr T8 (AR §7)Nsiinitesior B the
Ofer 700 ( 20.05 Away Market B: Buy 600 (t 20.01
OR{2($2089), tisedemaihit@Ghéad of2dah@t Buy Order E are momentarily queued

O"\r\ﬁrﬁ o

it
Ilul LILALY ul

Lol oL
u. ul (& 9 S v Ul
C r
~ T

until the NBO changes. This momentary queuing is illustrated below by displaying.
Order E in reverse text. Order E is shown included in the internal book because if an
incoming marketable sell order (i.e., priced at $20.05 or lower) were to be received
while Market Buy Order E is queued, the orders would match.

[00123] The internal book momentarily looks like this:

Offers
Order E: SIVARINDEVENREEE Away Market B:  Offer 700 @ 20.05
é
Away Market A: Buy 300 @ 20.04 Order 789: Sell 1400 @ 20.07
Order 123: Buy 200 @ 20.02 Away Market A: Offer 2200 @ 20.08
Away Market B: Buy 600 @ 20.01

[00124] Away Market B fills the 700 shares routed to it and moves its Offer to
$20.07. The NBO is now 2100 @ 20.07. The internal book momentarily looks like

this:
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Away Market A: O fer 2200 ( 20.08 [00118] The
conti nuous mat chi ng engi ne 52 processes the rel eased
worenokar17er ders as if they were newy recei ved PCT/UR®06/017249
posti ng market center 20. The market buy orders are no
onger el gifii€ to nmatch at] the m dpoi ndOffas t he NBBO
€ 801 1 ce 1 84l eado @ pwo7

: Shgyne mﬁdkeﬁsio@ff&haw@ 20.07
rket Buy Order CWth 100 ghares of posted Sel

SLdPT237 56 At BLIS RRG 20020 | Bwh UakeA: S8Hel200 @ 20.08
AWay Matket Eﬁiﬁﬂg 55%5% BIRet €

it Ya—Book—how ooks HkethisT Brds O fers AWay

Market A Buy 300 ( 20.04 Order 456: Sell 100 @ 20.05

Blor sy AT, Shaingee B30l Rage A Bl 8" gl ffrei otk
Kiegies B0 Droch ¥t N ol oRSHED-BF "R et Sl ORF Gl e
U . B el R Bl oo ATyl 2

Order 456 and renoving it fromthe internal book.
RFRESNIRPE-Or der E still has 1900 shares remai ning.

The continuous matching engi ne 52 then rouies 0
903261 he ML ik, E5or 0 GO e b inel Bop ok
O fer price of $20.05. [00121] The NBBO is now 20. 04
fike th: 05 (300 x 700), as Away Market B has not noved
its offer yvet. The internal book looks like this: Bids
Offers Away Bidsket A Buy 300 20 04 Awa{Pfer ket B:
Bhvfag Markxd A¢ a Bg. 860 @ 20.04 Order 789: Sell 200 @ 20.07
é‘

Order 123: Buy 200 @ 20.02 Away Market B:  Offer 700 @ 20.07
Away Market B: Buy 600 @ 20.01 Away Market A:  Offer 2200 @ 20.08

Example 13: Market Orders Await a Scheduled Unpriced Order Auction on an
Equity Options Marketplace

[00127] In this embodiment of the invention, market orders received for equity
option issues on the posting market center 20 during a designated Pre-Auction period
are processed in the same manner as for equity security issues. As described in the
preceding examples, market orders eligible to participate in the upcoming unpriced
order auction are queued in the auction order book 29b, and the Auction Imbalance
Volume and Indicative Match Volume are advertised to the marketplace. Meanwhile,
limit orders are processed separately but concurrently in the continuous matching
engine 52, which has its own separate book 29a. As the processing is the same for

equity securities and equity options throughout the Pre-Auction period, this example
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Order 123: Buy 200 20.02 Order 789: Sell 1400 ( 20.07
Away Market B: Buy 600 20.01 Away Market A: O fer 2200
W@ 206/1089F 00122] Market Buy Order E still has BRD0S2006/017249
shares available to trade. As market buy orders can

q s% ﬁ%‘%lﬁ)trigéd %E% F%g&qg%eﬁdh%%g it7§ﬁi&§ﬁsge Qth)ts igvﬁh
%géh&{?a%fﬁér o%%b 'I.T_ha%lﬁea ﬁﬂ%ﬂh@sr fohrymﬁ'i%&%ﬁférs“m it he

nges. This queuing I's ustrated

tiﬁéﬁ?jobyrh%'aﬁ(ﬁ g%%dggbc%w%sl% Bl § \égrse text. Order E

n er0 aSI % because if an
HRE oMY rHeet-abte—seH—orger (:.e., prieced—at—$20--05
or !r r\ ¥ tL Pal JS IV‘QI"Q_L\VI A wwhi a I\v 1 |Q-ffer L Qder E
{Qrdey .Bw Shs w ‘jZ.Ld‘Pé«?%..;“r% 444 Market
iQrden Gy

nrll\/ l.ooks |I|(Q thQ [nm')A]
&B@)’h\/hr%tzoﬁ%@Maﬂ@tthp 7001lshares routed to it and
noves its Offer to $20.07. The NBO is now 2100 @
20.07. The internal book nonentarily |ooks |ike

t[00129Bi ds tidF ¢xempleCihd dmpricedBuyV alpme =NMRP kentracks ded + 76 ¢:200).
Sell 1400 20.07 Away Market A: Buy 300 ( 20.04 Away

e Kiéntpriged SENV elnmg G0 99 cair8®. <TheOinealant@BoluBey= 210 contracts
(t920.02 Away Market A: O fer 2200 (t 20.08 Away

NBOKk Buy Boon@acys 8089 9090 Cdntfae)l 24 refleets coBuy Ndaknce. The
mat chi ng engi ne 52 matches the renai ni ng shares of

N atkieolidng= @ dartratis W hdadl2fiSedstnati@slodfs like kHis: Or der 789

at the Sell Oder's price of $20.07. Market Buy O der

E $yuntodnm! etietivn Beplaated] mdichtiveMateh V8Rmst 1| | | Mbidk PAGD
sy BSH ¢Mai Nk DY Buy 90

Example 14: Market Orders Match in the Unpriced Order Auction

[00130] At the scheduled auction time, the unpriced order auction process pairs the
queued market orders as follows:
e 60 contracts of Buy Order F match 60 contracts of Sell Order H, completely
depleting Buy Order F.
e 30 contracts of Buy Order G match 30 contracts of Sell Order H, completely
depleting Sell Order H.
Partially-matched Order G still has 10 contracts remaining. Order I is unmatched.

The auction order book now looks like this:

Bids Offers
Order G: Buy 10 @ Market
Order I: Buy 200 @ Market

The process adds the unmatched orders to the UnmatchedOrders data structure29c.

44



[00126] The NBBO is now 20.04 to 20.07 (300 x 900).

The internal book |ooks like this: Bids Ofers Away
wovegokaez179e Buy 300 @0.04 Order 789: Sell 200 ¥CROSDF6/017249
Order 123: Buy 200 Away Market B: O fer 700 20.07 Away

012] Bn sBYY0808e FlQ)c&g ad@s d pAWVRYorddd #68he MiatdBEdGibiers data
200 (920.08 Exanple 13: Market Orders Await a
Sehedideg. Unpriced Order Auction on an Equity Options
Nhrketplace [00127] In this enbodinent of the
| DVENOrRr. KRR R HEEFLNEGAAT 20Ul LY option

i ssues on t he pos center during a
deS|g |on essed in the
sans R et AR ma%dwhf?fgf Shes: s

descri t he rece rket orders
e|i§|6?§r§%qﬁ%ﬁ¥m‘¢%%?&- ﬁMFﬁéyﬁﬁ$§ﬁi g unpriced order

auction are queued in the auction order book 29b, and
t he® AGHSIER IUnoatrastorendiag mrishayith Qe Gati ve Mat ch
Vol une are advertised to the marketpl ace. Meanwhil e,
I nnstep 3PGeths RIpeesH corttyese & élpphlmmldwm Priing rAreqess, yas
in the continuous matching engine 52, which has its
owficedhar at e book 29a. As the processing is the sane
for eqﬂgty securltles and eqU|ty optlons throughout

S ) q I a Al BO

unpri ced order auctlon process 50 for an eqU|ty option
i [98132] stRefersingiite Rigah0,dustep @32.chel groctse atrie@h thenfast published
al ready includes four market orders. [00128] The
aNBBOoquotsr aiter tho chepuled andtiop tingksg.) afte AA30sam[ D1 28] this
In this exanple, the UnpricedBuyVol ume = 300 contracts
(BBmpledthe un@@H)ing stock is listed on a market center that is already open for
trading. The following NBBO quote is retrieved:

-> Market Center A: Bid 30 @ 2.00 Market Center B: Offer 70 @ 2.05
[00133] The process continues to step 224, where it checks if the NBBO is crossed.
As the NBBO is not crossed, the process continues to step 228, where it checks if the
NBBO is locked. As the NBBO is not locked, the process continues to step 232,
where it calculates the midpoint of the NBBO. The midpoint of the NBB ($2.00) and
the NBO ($2.05) is computed as $2.025. Although this issue currently trades in
increments of $.05, and limit buy orders or sell orders priced at $2.025 would be
rejected as invalid by the order matching engine 21, this computed price is valid in
this implementation of the invention because it represents the true computed midpoint

price. In step 236, the process sets the AuctionPrice = $2.025, and in step 238, it

returns to where it was invoked, in step 206 (Fig. 9).
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The UnpricedSel |l Vol une = 90 contracts. The
| mbal anceVol unme = 210 contracts (300 Buy contracts
wo e®s/19095el | contracts) and reflects a Buy | nbal/asmee/017249

The I\/atchVoI ume = 90 contracts. The advertised auction

| poYsa) | ithe HRLSs JoXARE Ciolden MOBK Shefd feLstiohBlhd dbfiputed
[ﬁ‘ﬁ dﬁprlce Or%ler Auctlgnsf 00130] ,eAt t he %egulcegl?ue
%ﬁfch&ﬁ%oé E“%he &rQ@e gH%f o Gl 9?91% ofaéi&tdn e%&@}%ﬁ@r&% ?éxa

e queue mar ket Orders as contracts 0
F match 60 contracts of SeII Order H,

?'(t)f%{r%\ﬁ??%.y depl eti ng Buy Order F. 30 contracts of Buy

e P FLE I 605 {8 o comlecely
Ealnht 9”1%6}11%%‘%‘?‘%%?5%%3%?@# H%Sn@ﬁh gbﬁf}rzooks like this:

The process adds the unnmatched orders to the

Unntit OFda 6 dseeuterad eontrepts@ 20229k PolsnBi1] 1n step 204,
the process adds the paired orders to the

Mat € h &udr e rixeerde 30 santraets @ 20250with OdetiGr F: 60
contracts pending match with Order H Order H 60
dee36hctls sisp@d0.rthe ptesh emgcuies Gredeadesrand@ephets tigm BQthe Tape.
contracts pending match wwth Order H Oder H 30
conthisaexamppeeisdinngpeniag cluctivn itheGexgeutio reportst ipglu@éhe relewant
process continues to the NBBO M dpoint Pricing
Rdantifefor geningdhiadat ed. Exanpl e 15: Unpriced Order
Auction is Priced at the Mdpoint of the NBBO [ 00132]
Ref er 60 @2.025, bpéhinglfadel N st ep 222, the process
retrieves the first published

o 30 @ 2.025, opening trade

The process also publishes the auction price and volume to the marketplace:

Symbol Auction Imbalance Matched Volume Match Price
XYZUH 90 2.025

Example 16: Unexecuted Market Orders are Released for Trading in the Marketplace

[00136] Continuing to step 212, the process checks whether there are any
unmatched market orders in the UnmatchedOrders data structure 29¢, which presently

looks like this:

Bids Offers
Order G: Buy 10 @ Market
Order I: Buy 200 @ Market

[00137] As unmatched market orders remain after the completion of the unpriced
order auction, the process releases the orders to the continuous matching engine 52 for

further execution opportunities in step 214:
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NBBO quote after the schedul ed auction tinme, e.g.,

after 09:30 am ET. In this exanple, the underlying
wGer@ek21732 | i sted on a market center that is al PE€HU$2006/017249

open for trading. The follow ng NBBO quote is

retrieve Bid 30 @2. 00 Market
Center .Q-CFFEr gg&é§§§3§ﬁT60133] The process

conti nue it checks if the NBBO is
crossed. éﬁgﬁ%ﬁfq%gé%ﬁn@ no crossed t he process

C 2 mher it checks | NBBO i s
PR MBI S 2GS

C ere it calculates the
(9%%aﬁﬂ@ﬁg%%g%é&ﬁ§gﬁpa e midpoint of the NBB ($2.00)
and the NBO ($2.05) is conputed as $2,025. Although
thls i ssue currently trades in increnents of $.05, and
der s, prlced at $2,025 woul d
adein dhe Matketpls g engi ne

riceis vaI|d in th|
%g{%ll"’gﬂes]i ite Brey \fé'ﬁtl?lbli’?r'eééh%@tlwom amichéngrpngine
t true CO uted m dpoint price. In step 236, the
ﬁg’é%@%m?&e aSERarate eudpichaok; &wthis esgmpiosfor mmsresqofsﬂwatwn
, ns to where it was invoked, in step 206

(aﬁ.ugemel) Of??ﬁ%fgla]?%rﬁéhwb with dimiberders mesidentonsthe poing market
where it assigns the conputed AuctionPrice as the
CFHefe?tr Alsa forgpurpeses phillusttrtion,cregambinedt QuotdBookh scBoue itist
data structure 29d: Oder F: Execute 60 contracts @

anglusss Market Makiery QuotesG3blished by ddarkes MkersRitassighed t@make
2 025 with Order F Order G Execute 30 contracts @
Fnagisets ipj this isbelen the pastiog matket Eonger R0pas3@elt enthe dRisEBI@ and
2.025 with Order G[00135] In step 210, the process
Effes anedata sracturedfawibbshdd b theraivey hagket ¢enters 4. Tagtds exAfple,
this exanple is an opening auction, the execution
thepiesue bad ancissigedtiived Makleey Maker LMM. According to the business rules

of the posting market center 20, when the LMM is quoting at the NBBO, an incoming
order may be eligible to be processed in the Lead Market Maker Guarantee Process, a
set of procedures that are part of the continuous matching engine 52 in this example.

[00139] The NBBO is 2.00 to 2.05 (30 x 170) when the unmatched market orders

29¢c are released to the continuous matching engine 52. The order book looks like

this:

Bids Offers
Order 012: Buy 20 @ 1.95 Order 345: Sell 10 @ 2.05
Order 678: Buy 10 @ 1.90 Order 910: Sell 20 @ 2.10
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identifier for opening trades: 60 @2.025, opening

trade 30 @2.025, opening trade The process al so
w@uivkiisties t he auction price and vol une to thePCT/US2006/017249

mar ket pl ace: Exanpl e 16: Unexecuted Market Orders are

W e St d%&%l%&kt‘E&S”?%@iéﬁ' Chacks. whel her

t here—are—afy u.... ed—rarket—orders i"‘,.;. he
UnratchedOrd 2 “truet 206 —whi-6R _Bresentty
| Ay Market A: B 30’ h?%qoiﬂ ac | LML S0 i ﬁn‘?d‘@&-bi
] T W TTTTCA - C j@?:og

LMM o after BIRAO@IAP ot | on| Avay NarkehR; | Offer
Anvap iMaket Bro Bidd0 @ d: 95 el easpAWaRM

conti nuous natchlng engi ne 52 for further execut i on
opportunities in step 214:- Order G Buy 10 @ Market
{001d3t]d e rThe :cominpop Mmaighive rqesine rﬁ&wmg&w%w@w%%mrket buy
orders, the process stops as shown in step 216. The
ardersi asgfithey cvsre maydy iresaived o dhespasting marked eeateed0. Ehamarkst
17: Unexecuted Market Orders Trade in the Marketpl ace
boY Rl aftno lyigeudligithetoamatich et e enidpainti af theoNBBEY they naust
conti nuous mat chi ng engi ne 52 has mai ntai ned a
sopakeiue a thedNBO dsicad.| Thet dontinexampicking eugingi? pust dstermfine
illustration, an internal order book 29a is shown with
lthenbest selldiatesest msthel @ntketpiact hdn ids txangpleyerilet340 an b alus@er
Al so for purposes of illustration, a conbined Quote
Brods thet had e plidiay oven chelicher™ OBfeka the\dake rpric) 62.0S. BBder 345
publ i shed by Market Makers 3 1 assigned to nake
@ghkRfose eMitled koStrads SHQA DT theTEMPMDGIotd) gs barth kietpriceditehe RBO.
as well as the Best Bids and Offers on data structure

APe I@b&mnh&t‘sQﬁlatQMné S iRVERYnA8HeK tHe 10eBhtRIcE of Markdl BuRtiGrder G
exanpl e,

with Sell Order 345, completely depleting both orders.

[00142] The order book now looks like this with Order 345 removed:

Bids Offers
Order 012: Buy 20 @ 1.95 Order 910: Sell 20 @ 2.10 €
Order 678: Buy 10 @ 1.90

[00143] The combined Quote Book remains unchanged.

[00144] The continuous matching engine 52 executes Market Buy Order I next. It
determines that the LMM quote is at the NBO, and that no other Book orders have
price/time priority. It automatically generates an order to Sell 70 at $2.05 on behalf of
the LMM quote and matches 70 contracts of Market Buy Order I against the
generated Sell Order. As Market Buy Order I still has 130 contracts available after
the match and Away Market B is also quoting at the NBO, the process routes 90

contracts to Away Market B at the price of $2.05.
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the i ssue has an assigned Lead Market Maker LMM
According to the business rules of the posting narket

w@ewbae1720, when the LMMis quoting at the NBBELT/HS2006/017249
i ncom ng order may be eligible to be processed in the

Vaker an P .

@ﬁﬁ%&ﬁ@ PRSE by S8 par | *f;ﬁ’ TP Eifhind Qe Book pow Jooks

n The NBBOlSZOOto
@‘8{515?% M%%g%% dlts Ql?t]eﬁlg mar ket orders 29c
—arereleased hf‘ t-he ""r‘ Hous—rat-cthi ”UQ IIIC JL Fhe
order book | s lika t S:rr\rMAm The ote
AR Markgh A | B0 @200 o oo |V mﬁﬁ R
BHM: 2 00 | mBid ¢4 @:1.9570 (2 MM B et 70, @2 k%y
My Markgt By Bid 10@ 1.9% 05 méwasf\Maws?AR O ﬁlHSC@Z'l@
Away Mar ket A: Offer 50 2.10 [00141] The conti nuous
mat chi ng engi ne 52 processes the rel eased mar ket buy
or der® &ke NBBOHeyowa:08 thdM (F0xdtdi ved on the posting
mar ket center 20. The market buy orders are no | onger
[90L45i] b| Matlet Bay Ehdert] stillhani4 sontractsofvailahde topie. tAfetparket
must now execute at the NBO i nstead. The conti nuous
bt arders gare nglyreseSige anthe NBE srdnSalleOrdee O HbER- 19k pad the LMM
interest in the marketplace. In this exanple, O der
Béier ($3.16) 43d drfericerio @edBO ($2505)./the remamingyedntyagts §f Medket Buy
the LMM O fer at the same price, $2.05. Order 345 is
Ok & beeormdtitdrily gububd utitil aileNBOehahges. Thie mokivhigrioqueningds
both are priced at the NBO. The continuous matching
Angirael Solowsy aphyinh ©rdd 1do rdvere text.0Ordobi kseshoBu ynofiddé in
Gwith Sell Oder 345, conpletely depleting both
HeRde® bodlOBkdik iffiiLinesmiag nhdetableoselll @dks(i.bi udcedhit §2.05 or
with Order 345 renoved: [00143] The conbi ned Quote

BRAK WEERI BrSeddivel 18 Drder 1 is queued, the orders would match.

+
Tt
hi

Sl"

[00147] The order book momentarily looks like this:

Bids | Offers

Order I: Buy 40 @ Market & EOUEEIE Sell 20 @ 2.10
Order 012: Buy 20 @ 1.95
Order 678: Buy 10 @ 1.90

[00148] Away Market B fills the 90 contracts routed to it, and moves its Offer to .
$2.10. The NBBO is now 2.00 to 2.10 (30 x 230).

[00149] The combined Quote Book looks like this:

Bids Offers
Away Market A: Bid 30 @ 2.00 LMM: Offer 70 @ 2.10
LMM: Bid 40 @ 1.95 Away Market A: Offer 50 @ 2.10
Away Market B:  Bid 10 @ 1.95 Away Market B:  Offer 90 @ 2.10 <
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[00144] The continuous matchi ng engi ne 52 executes
Mar ket Buy Order | next. It determ nes that the LMM

W@ ewba21792 at t he NBO, and that no ot her Book oPCIEDS2006/017249
have price/tinme priority. It automatically generates

der 1o, Sell. 70 a . on

R "= O ElLis 0 NglF e Bk o Eralons, e
agai nst the, generated Sel |, O der t .
o Sprup ipbind S0 66 ot Pathe 2af ik M RLAb IS
and Away rket. B is als ing at the NBO. th
O LS Yormelre csperinz it red 1B ndefonBtortng 0" R ook
rice of $2.05.[00145] L es its Offer to $2.10.
E\%ﬂdonﬁ%@éﬂ@%‘f @O@G@HWW%EX‘E%@‘% ke this (Away
Market B has not noved its guote yet):r—_The NBBO-+s——

o Bidg y 00146 Ve PAersg Ode
Ovder 1. AN GRS 2hl e to trade. As nmarket |
Puoder 61 der s c@uydAl@ 1&%ecut el at the NBO and Sell Qrder
Oider 6782. 10) Huwgt 101 19OM Offer ($2.10) are inferior taq
100@52yBOAS D2arlé) Buyt Oeler &rstill hian 30 conttactacavailable toiradetangile
Order | are nonentarily queued until the NBO changes.
I Ofere it ar theqNBG@, ndje | ®ntiduous tadthing bedioay 5B yautomatically
di splaying Order | in reverse text. Oder | is shown
poretaden ordert foeSelir 2leat $Mtk o betmifsef thé LMMi quoteriand) matches

mar ket abl e Sel | Order (i.e., priced at $2.05 or |ower)
wehiest Bay DRder € Géth iRtoenbrate@ SEN Oeder.| MasketBeyOcter I iseompletely
orders woul d match. [00147] The order book momentarily
lh2edhed. | THeQ NIV GfferBtill asF 0 RhGactd Hailable.: Buy 40 (To J
Order 910: Sell 20 2.10 Order 012: Buy 20 1.95

[00153] The order book looks like this:

Bids Offers
Order 012: Buy 20 @ 1.95
Order 678: Buy 10 @ 1.90

[00154] The combined Quote Book looks like this:

Bids Offers
Away Market A:  Bid 30 @ 2.00 LMM: Offer 50 @ 2.10 €
LMM: Bid 40 @ 1.95 Away Market A:  Offer 50 @ 2.10
Away Market B:  Bid 10 @ 1.95 Away Market B:  Offer 90 @ 2.10

[00155] While the invention has been discussed in terms of certain embodiments, it
should be appreciated that the invention is not so limited. The embodiments are
explained herein by way of example, and there are numerous modifications, variations
and other embodiments that may be employed that would still be within the scope of

the present invention.
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Order 678: Buy 10 1.90 [00148] Away Market B fills the

90 contracts routed to it, and noves its Ofer to
W@20080217The NBBO is now 2.00 to 2.10 (30 x 230pCT/US2006/017249

[ 00149] The conbi ned Quote Book | ooks like this: Bids

Ofers Anvay Market A Bi@% .00 LMM O fer 70 ( 2.10

LM Bid 40 1.95 Away Marke . Ofer 50 2.10 Awnay

S@{aglest B:%@i,d 10 1.95 Away Market B: O fer 90
.flﬂ'rﬁ é‘O] As Order 910 is at the NBO and has tine

iorit t he. LMM t th tir . i
L LS o T
with Sell. Order 910f. conpletely depleting Sell Order
8 PBSURR PR B RSOMPHFPE M t he or der book. [00151] The

order bogk nonent ar i | ooks li ke this: LMMOffer is
at t h%m}ﬂéag atpﬁ%‘méd‘i‘ﬁrﬂ‘ ST R RRECed QEieR R0k
automatical ly generates an order . tq Sell 20 at $2.10
on befP&F‘ifY”@ﬁaft"ﬂ%atLW}h‘b?ﬁ’%@“?mcwlﬂ?e?‘e Pket Buy
Oder I with the gener ated Sell Ord%r. }@rléft Bu1¥. d
O der repeiviag spprsed Pwy ndpst! ofres pripk fo figpghegyied aughipg fmg zu
50 contracts avajl abl e. [00153] The order book | ooks
istoriag thereceivedppsiepd qrders ibihp paEigedRgeioBl 0k | ooks | i ke
this: Bids Ofers Away Market A Bid 30 2.00 LM\
Of f er atgthe gcheduiesl augtipn g, mechingss mary bwheers toselicprlers as
50 ( 2 10 Away Market B: Bid 10 1.95 Away Market B:
®bfséhle;90 (2 10 [00155] Wile the invention has been
di scussed in ternms of certain enbodinents, it )
retrieving an indicator external to the posting market center to establish the
best prices in the entire marketplace;
deriving a single auction price from the retrieved external indicator; and
executing trades in the issue between the matched buy and sell orders at the

derived auction price.

2. The method of claim 1, wherein the retrieved external indicator is a national

best bid and offer quote.

3. The method of claim 2, wherein the single auction price is derived by

computing the midpoint of the retrieved national best bid and offer quote.

4, The method of claim 1, wherein the posting market center further includes a

continuous matching process and wherein orders that are not matched during the
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shoul d be appreciated that the invention is not so

limted. The enbodi nents are expl ained herein by way
wo@booeszntpt e, and there are nunerous nodifi catiPCEUS2006/017249

vari ations and ot her enbodi nents that may be enpl oyed

t hat ud still be within the scope, of the present
P‘FR?@E‘%H’%F BICAPR/BTaRFS AT EBI‘E?F%EF fReHie eentingous mathipng, grocess for
crossing unpriced orders in a single-price auction in
S %%e on a posting market center, conprising:
providing a posting market center with an unpriced
order book; specifying a tinme at which.a schedul ed
auction is to execute; receiving unpriced buy and sell
or der Erepiethpd ©f claite 45 vstRin Be conERying mejchingpiecest Oparaes
the received unpriced orders in the unpriced order
prnsierendly withdhewipsiged asder auetiondrecessme, mat chi ng as many
buy orders to sell orders as possible; retrieving an

i ndicator external to the posting market center to
establish the best prices in the entire marketpl ace;
fer i vitregmethed eiftlaimaly sthersin gach bey prdenandrach ek orderesgecify a
external indicator; and executing trades in the issue
perntitye of shezesnat chmdicts uy tenthadegdl dndo fnithes camptidieg ddding el
auction price. 2. The nmethod of claim1, wherein the
spetificé qemhtigxdfehared oricontracttfor eakls reacinat unpriadd tugtded kagether
and offer quote. 3. The method of claim2, wherein the
B detrmingnataggreggie boyevdhamel end adethglile spetified qmgtityhel shares or
m dpoint of the retrieved national best bid and offer
cpnixiaets for each received unpriced sell order together to determine an aggregate sell

volume.

7. The method of claim 6, wherein, prior to matching as many buy orders to sell
orders as possible, determining a maximum matchable quantity, which is the lesser of
the aggregate buy volume and the aggregate sell volume; and

matching the received unpriced orders up to the determined maximum

matchable quantity.
8. The method of claim 6, further comprising specifying a pre-auction period

during which unpriced orders may be sent to the posting market center for possible

inclusion in the unpriced order auction prior to the scheduled auction time.

52



4. The method of claim 1, wherein the posting market
center further includes a continuous nmatching process

wa@paeatgpri N orders that are not matched duri NBCT/US2006/017249
t heunpriced order auction process are released to the

o BN I S0 652, SHE U, B o
RLRE3R, FRoH GG resEAhE b b Dt B, P
et o b R BRL Hp Rt
BRI AT T R R IR

together to determ ne an aggregate byy vol unme an .
qgiing e wnrisescermen escthe, BRSHAE FRATRS SRR b heginPE i golc
for each received unpriced sell order together to

adt ermi ne an aggregate sell volune. 7. The method of
claim®6, wherein, prior to matching as many buy orders
to sevherem dfbansisaue hassatileasiconegguensdipnriced ardvh,aufipsing the
mat chabl e quantity, which is the | esser of the
aapReetg stk vbluyeisin the aganggatt busa¥qlviog ia eompulg an,gicgisgrolume
and matching the received unpriced orders up to the

ghe tue ranctive dintalan oru pmdrpuielishing ethey eampiiteq augtionTebalpned, &y the
of claim®6, further conprising specifying a
pakedlace.i on period during which unpriced orders may be
sent to the posting market center for possible
inclusion in the unpriced order auction prior to the
schedul ed auction tine.9. The nmethod of claim 8,

folr t Netfe OB ioF icl@m e alheadin ag eneyss iof ageregatte by velome vaydr
by the posting market center during the specified
BEReAKGEI OBluRe bttt aRY efbdlavee.i f t he recei ved orders
are eligible to participate in the schedul ed aucti on;
wherein if a received unpriced order is eligible for
participation in the auction,

11. The method of claim 9, wherein an excess of aggregate sell volume over

aggregate buy volume constitutes a sell imbalance.

12.  The method of claim 9, wherein if an issue has at least one queued unpriced
order, determining if unpriced orders exist on both sides of the unpriced order book;
and

wherein if orders exist on both sides of the unpriced order book, determining
the lesser of the aggregate buy volume and the aggregate sell volume as an indicative

match volume and publishing the indicative match volume to the marketplace.
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queui ng the unpriced order on the posting market
center in the unpriced order book; and wherein if an

wo s®aa2t19s at | east one queued unpriced order, PCT/US2006/017249
subtracting the aggregate sell volune fromthe

S I , .
A L B
i J .ket pl . 10., T .h f '
P e s

aggre .sell. volume constitutes a buy inbal ance. 11.
The maBkE Bphe i nadRE bant 1 R pioe bty Seriiy bt b
sel I, vol une gver aggregate buy volume constitutes a
S@FF“?@%%Wgﬂgg@’lz. The nmethod of claim9, wherein if
an issye has at

| east one_queued unpriced order

ot or MIFeHGPRCE T Qi IS SBRIGH cBitr Desihmay e sangeled
the u iiced qrder book; and wherein if orders exist
&Hgﬁwﬁﬁ{eéf‘%@ﬁ&re Sf’h?éi“f?ﬁﬁl“?t@éamﬁder book, determi ning
t he Iezser of the ag regate buy vol unme and the )
aggr eJAETENSE |40 WEPcHE Adersgre rieeled px aodifiednrepdpulpting the
ﬁ%g%@ublisging the indicative match volunme to the

Vpmach valgme spdthgauqiion imbalanceiiand 12, wher ei n
unpriced orders eligible to participate in the
scheddissainatisg theripdsted indisative maich yadume prd the duation énbalance
book according to tine priority; wherein unpriced
e themmarketnlacee sent to the posting narket center up
until the schedul ed auction time; wherein unpriced
orders queued in the unpriced order book may be
cancel ed and nodified up until the schedul ed auction
tlie; Theheebpd of €laian g, wipein dfah wipdeedsorderds canived 6 aarissue
nodi fied, recal culating the
that is not eligible to participate in the scheduled auction and wherein the issue is

listed on a primary listing market center and wherein the primary listing market center
is open for trading and the posting market center has a continuous matching process,

releasing the received unpriced order to the continuous matching process.

15. The method of claim 9, wherein if an unpriced order is received for an issue
that is not eligible to participate in the scheduled auction and wherein the issue is
listed on a primary listing market center and wherein the primary listing market center

is not yet open for trading, immediately routing the received unpriced order to the

primary listing market center.

16. A method for crossing unpriced orders in a single-price auction for an issue on

a posting market center, comprising:
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i ndi cative match vol une and the auction inbal ance; and
di ssem nati ng the updated indicative nmatch vol une and

wa b@earicpi on i mbal ance to the marketplace. 14.PdTES2006/017249
method of claim9, wherein if an unpriced order is

received for an issue that js not eljgible to
par t PEVjigE? P%t“ig'f&arg‘étr?@&tﬁli Wih g ey %ﬁca b@AGr ei n t he
issue is Jisted on a i ' mar ket center and

] ;i r ry. listin
wher &pSsitying 2 Gpeshyhich gé‘f‘ﬁgﬁ‘ﬂg‘lﬁp%‘% ‘Sg‘é?ﬁeé‘l‘te;i s open for
tradi ng. and the posting. market center has conti nuous
mat c SR Nsredeed buy andsell giders préoria thei SG’&S‘“’G& Bhqtiog gime and
order to the continuous matching process. 15. The
stpstng dbe pceivedapnpriged Qydersdn ihg fmpawefg Apster bedk syhgesin pagh buy
received for an issue that is not eligible to
qidgrend eash sl ordertspreify aquaniiteof sheres protenaas be fradads t he
issue is listed on a primary listing market center and
wher efliding the spacified iapartity of shgreprar ¢aatragiefor eachirecejied uppriced
open for trading, imrediately routing the received
by rdles dogethed ¢ determitecampagenesrte buly stolumep andlr addingche spacified
16. A nmethod for crossing unpriced orders in a
@iantigy efphaee oawontiats fooreacin racsived uopricad pol tardey togathestto
center, conprising:providing a posting market center
detetrnina an aggregatcesdl] woldme; book; specifying a tine at
whi ch a schedul ed auction is to execute; receivVving
unpr ideletnibing @amehxémirh matdebke guandty, twhitthas dleeh dadser eaf the
auction tinme and storing the received unpriced orders
dgprepdte bunypolirseshdahelgyerdparisell Wiahei n each buy order and
each sell order specify a quantity of shares or
cont fapthk Scie@ulb®adctiatifle, machingtht heeRpeangricedlordem mp itd she
of shares or contracts for each received unpriced buy
RteAmel RARMNAT mhtohAbe! @haRGitie an aggregate buy vol une
and addi ng the specified quantity of shares or

cont r@fbving 9 firsE Alfdible AERINYESESIURD b 6%kr $Rbte t@ESilish the best
together to
prices in the entire marketplace;
deriving a single auction price from the retrieved national best bid and offer
quote by computing the midpoint of the national best bid and offer quote; and

executing trades in the issue between the matched buy and sell orders at the

derived auction price.

17.  The method of claim 16, wherein the issue being auctioned has a primary
listing market center and wherein if the primary listing market center for the issue
being auctioned is open for trading, the first eligible national best bid and offer quote

retrieved is the first quote published after the scheduled auction time.

55



determ ne an aggregate sell volune; determning a

maxi mum mat chabl e quantity, which is the | esser of the
waoweegde buy vol une and the aggregate sell vPCT/IDE2006017249

t he schedul ed auction tine, matching the received

Liﬁp“ GO G dHim! 1, Wh@reﬁﬁh%ﬁ%@ T A %%*}ﬁ‘ﬂa@y

tlty retrieving a first elirgible national best

kgtf ée‘ﬁfer q}f tvfﬁentef?l l?gﬁea?‘llﬂlérg IEHE 91% t Qé'n'teq%r fh@ issue

e en ire narke pl ace; vin e auct

%% ng GudtfoR & tljxg e?%ﬁétnq"&etgad b{IN '@iﬁ% g Q}?‘% ﬁeﬁ ﬁ] %f ﬂ%gfér the

y conp he m € na

%'r%q ngtnoq‘la%estegld qﬁtfgﬂr Bﬁﬂgto %%B' hgcg éc‘j ades in the issue

uy an ers at the derived

" voue Vel e Bl H%tbonﬁlg”;?staoﬁ Ppi—gﬁf S Rongt REVEAA Wik

ent er, r [ l'isting market
E%Ws?ﬁ?dgﬁlnwﬁﬁg%ga%‘ém el Bned i s open for
trading, the first ellglble natlonal best bid and
of fer quote retrieved is the first quote published
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primary listing market center and wherein if th
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auctioned is not yet open for trading, waiting a
speci FYaduptingthgmextaptiona S¥@¢a¥4ﬁW¥Qrst nati onal best
bid and offer quote to be published; and wherein, if
the first national best bid and offer quote is not
publ i shed within the specified amount of tine
GAncelThamethed ofgleim &6, wheein ibe realinind rptiondl ézie%hbldsand offer
wherein if the evaluated national best bid and offer
quotees ilscked,osstting, thelidsieaddsingle tahasionr wivseas thatloaknpricepadsthe
bid and offer quote; and
national best bid and offer quote.

21. The method of claim 16, wherein if the evaluated national best bid and offer
quote is locked, discarding the locked national best bid and offer quote; and

evaluating the next national best bid and quote.

22.  The method of claim 16, wherein if the posting market center has market
makers assigned to the issue in the auction and the market makers publish quotes in
the issue, excluding the quotes published by the market makers from the scheduled

auction.
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oplees ndestoring riparsmgter (gt sgcifiessaiael al which a sehediHed auctiep is to
execute; a processor for interacting with the

ienecdief ace and executing the code for

a processor for interacting with the interface and executing the code for
conducting an unpriced order auction, wherein the code, when executed:

receives unpriced buy and sell orders prior to the scheduled auction time and
stores the received unpriced orders in the unpriced order book, wherein each buy
order and each sell order specify a quantity of shares or contracts to be traded;

adds the specified quantity of shares or contracts for each received unpriced
buy order together to determine an aggregate buy volume and adds the specified
quantity of shares or contracts for each received unpriced sell order together to
determine an aggregate sell volume;

determines a maximum matchable quantity, which is the lesser of the
aggregate buy volume and the aggregate sell volume;

at the scheduled auction time, matches the received unpriced orders up to the

determined maximum matchable quantity;
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conducting an unpriced order auction, wherein the
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auction tinme, matches the received unpriced orders up
desivedauctien BiGe ned raxi mum mat chabl e quantity;retrieves
a first eligible national best bid and offer quote to
establish the best prices in the entire marketpl ace;
derives a single auction price fromthe retrieved
national best bid and offer quote by conmputing the

m dpoi nt of the national best bid and offer quote; and
executes trades in the issue between the matched buy
and sell orders at the derived auction price.
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