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been executed. Thus, no information is disclosed until after a trade has been completed. The

stock print is made available to network subscribers, and also to the general public, e.g., via the
Consolidated Tape System. Crossing networks may be analogized to a black box in which
orders are placed; orders are revealed only after matching orders are successfully executed. In
contrast, ECNs generally display unmatched orders externally, although the identity of the

buyer/seller may remain hidden. Thus, crossing networks offer more anonymity than ECNs.

[03] In an ideal crossing network, a high degree of liquidity exists because there is a readily
available supply of buyers and sellers, and because the anonymity afforded results in minimal
price fluctuation. In practice, crossing networks deviate from the ideal. One problem is that
crossing networks are susceptible to manipulation, e.g., gaming. As an illustrative example,

suppose a seller has just sold shares of a certain stock at a first venue. Based on this sale, the
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seller, suspecting that there may be a sudden demand for the stock, purchases additional shares
from another venue and attempts to resell the additional shares for a profit at the first venue,

thereby gaming the crossing network,

Another problem is the large number of crossing networks available. Because there are
many crossing network venues, buyers and sellers are spread out and accomplishing trades of
any appreciable size may involve trading on more than one crossing network. This reduces
liquidity and lowers average trade size, which decreases while the average number of
transactions required to trade large orders increases. Further, as the number of trades increases,
so does the likelihood of becoming a victim of gaming, since trades become more visible.
Further still, the dispersion of buyers and sellers may result in traders missing out on desirable

trading opportunities, .g., failure to meet at the right venue at the right time.

Accordingly, there exists a need for a more efficient method of conducting transactions.

SUMMARY

According to example embodiments of the present invention, a system for conducting
computer-assisted transactions includes a central computer configured to: receive from at least a
subset of a plurality of system participants, initial orders to buy and sell a security; match at
least a subset of the initial buy orders to at ieast a subset of the initial sell orders based at least on
quantity; form an order block of at least a subset of the matched orders; responsive to a threshold
volume of matching orders being reached, broadcast a crossing announcement (interchangeably
referred to herein as a notification of cross (INOX), an indication of cross (10X), or a block cross
(BLX) alert) to each of the plurality of participants, the NOX alert indicating a beginning of a
time window during which further matching orders to buy and sell quantities of the security are
presentable for inclusion in the order block; and at an end of the time window, execute the order
block.

In an example embodiment of the present invention, the central computer is configured to
execute the order block at a midpoint price of the National Best Bid and the National Best Offer
(NBBOQO).
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block only if the calculated mdpoint price is within a range of the
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number of shares of the matched further buy orders, the percentage being approximately equal to
a ratio of a number of shares of the matched further sell order to the total number of shares of the
matched further sell orders; and for each of the matched further buy orders, apportion to the
matched further buy orders a percentage of the lesser of the total number of shares of the
matched further sell orders and the total number of shares of the matched further buy orders, the
percentage being approximately equal to a ratio of a number of shares of the matched further buy
order to the total number of shares of the matched further buy orders. Residual portions of the
matched initial buy orders and the matched initial sell orders are treated as further buy orders and

further sell orders, respectively.
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a beginning of a time window during which further matching orders to buy and sell quantities of

the security are presentable for inclusion in the order block. The method further includes, at an

end of the time window, executing the order block.

[18] According to example embodiments of the present invention, a method of a security
transaction-assisting machine includes, matching, by a processor at a central computer, received
buy orders to received sell orders with regard to a security. The matched orders form an order
block. The method further includes, responsive to a threshold volume of matched orders being
reached, the central computer broadcasting a notification of cross (NOX) alert, the NOX alert
indicating a beginning of a time window during which further matching orders to buy and seil

quantities of the security are presentable for inclusion in the order block.
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[25] Fig. 6 shows a timeline for the transactions of Fig. 4 according to a example embodiment

of the present invention.

DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS

[26] The present invention relates to methods and systems for conducting computer-assisted

transactions. Exemplary embodiments of the present invention relate to methods and systems for
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present invention. [24] Fig. 5 shows a second set of transactions
according to an exanpl e enbodi nent of the present invention. [25]
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be usedcrossing provider 110, a plurality of transaction input devices 12, 14, 16, 22, 24 and 26, and a
public market 50. In an example embodiment, the crossing provider 110 is an independently
owned crossing network provider. Examples of independently owned providers include Instinet,
Investment Technology Group (ITG), Liquidnet, and Pipeline Trading Systems. The crossing
provider 110 may include a crossing network 112, a transaction server 114 and a bookkeeping

server 116,

[28] The crossing network 112 may be operated as a dark pool in which participants are
anonymous and executed transactions are only disclosed after the transaction has occurred to the
public. The crossing network 112 may include an electronic communications network, such as a
virtual private network or a secured local-area network. The crossing network 112 may be
accessed in any variety of ways, including via an Internet connection, file-transfer protocol, a
dial-in connection, a local connection, etc. In an example embodiment, access is obtained
remotely through a plurality of terminals, e.g., the input devices 12/14 /16 /22/24 /26,
configured to connect to the crossing network via a web portal. In alternative embodiments,

access may involve, e.g., a combination of remote access and local access. For example, in
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devi ceSexkdutCAMBMAE 6:AkAsOR, 10 éﬁﬁm?ﬁeal%ﬂﬁ@sﬁ@emn\(\@ Edled b2 @?@t 20 Bifrér%!ﬂ/ged
to receive transaction orders fromthe i nput devices 12

22 | 24hg trgngfer ghmoney froanibe beyer indhg esilen is %yeﬂésca Bsioye s 5%?‘\7 apry
dedi cat o, il O LRPAdn! Jthat Ao CFRFHoNG B Wnka dbefminklQREU A the drliert | | be
appreciated that the transaction server 114 may al so perform ot her

f unct i ondividilgequiranee are oret, Seheteanatdag qrdsys dre ekaepice pepareef ajsmgterpyder
conbi n / or,
o momor o aRE cARLANR & B ey S MR inforarior Aty B BRARSS

ar r angesuesttived totti crishiag netaesatiZi decget informatioh maymtjeda;olgf R gsar eging and

mat ch orders.to b wi th order e
ot S Foul e b B oy AR o
mat ch whedusiap trafisdafont.0 buy nmatches an order to seII in terms of

price. The transaction server 114 may al so be configured to execute
maf®]i ng or dite Sodﬂgkﬁe]:ﬁxﬁg ses»eam:ﬂ ragy &l dng cahpunigp sbdceas chmbimtonsdldbdcestio a

buyer and arr ang n th nsfer o fro the er . ta th
ool o “Ctmemigih OBy e R E a0 14 ALTEy S e R erah s he
execut i kiede iﬁg&&h&ﬂg(; ﬂﬁsﬂ@&ﬁ stOORChk Edp@fml frmiDthe trﬁnsﬁ&idﬁl’sﬂivelal 1I4p:ﬂtetfrh&t'e

t he orders’ |nd|V|duaI rements are nmet, wher G

are exedodimests rbﬁ’rfﬁa%‘ie a q‘ﬁ’erfﬁf“é’”%?%fg?’wﬁlnﬁﬁrl?ma%ﬁ? ?B E‘H@Pg’&g E’%tg Reer
114 mayskRkien SERUNM addthObstkkécR Mo GO E:CIPOTEL HrdkkeR Fﬁgrsérb@rl N8R be
subscribed to the crossing network 112. Account information nmay

i ncl udeconBigged togtqre did HARBINARATIOE S¥6SHEd ransprtignt: @mfoa?%fhe&ﬁokha%%
account ¢ Q¢ TRA 3&‘ Ekrbonﬁé\ﬂe@ﬂ%td?é RRmdifthia 'i‘éEEFd's QFux{l@ﬁQ@t@d s @RE H%‘ ng
transacti ons. bookkeepi ng server may be any conputing
devi ce wjecicd mersamii 9mn@t¢hed @wdeese slhe recerdaman iv@ et@ieé i logthooatgd in a memory
transac t

bookkee%)ﬁtﬁgboz)g%e\?g{ng %%gerh@é E@gﬁgéJﬁ i ggﬁes&g rggs{ Fr om %ﬂ?ﬂgmh e

t r ansactet@ds Hereveite stdrdge. al t ernati ve enbodi nents may feature a single



[ 33] Several exenplary enbodi nents of nethods for conducting

conput er -assi sted transactions according to the present invention are
descri bed herein. The nmethods may be inplenented i n hardware,
software, or a conbination thereof, and are described with reference
to the exanple system 100 of Fig. |I. In particular, the nmethods may
be inplenented at a processor of the transaction serAt@rnedfiskkedNel 1461112
executed as instructions contained i n a corrputer-readabl e nedi um such
as a conputer nenory, a hard drive, CD-ROM a portable flash

neridtly, et c. Thednpatdavices he/ Hetliedds / %&/ZGam@bmtJédesamc@rs@Y af ¢lgetronic input

i | eme 3 34
Do ToBn R Ao hOIES, (RRERN ribhecrd UoR Gy BEE RN FAERE |einalh 5
conput eopeeasl lytpadicipasins bicin ecaarspla embodinery, thoinaw dexiaeyxaeh mnﬂuddsidﬁmate of
the present .inven n. In an e net had 2

boci b BE- besh GRlita0s ol Mp@hy RERMRO G PR HREvide S P FriT BRER
be r eged(;jdneebx toxh@transadtioh Bﬁvérl’lgm sRchd OfssHg thtggrk&ﬂlé lll“g]s ﬁ???ﬁi?gy Sbteprek—
recorde ter.na In a or aer ne cket 00

mai nt ai Wé%fgtsiy“%&%ﬁwgv &“i?r%\}lSH‘QFJ gD ATHAAP il BORETISPoph P o
and gennb@ddev;cénmh} ornpbe B e easiNgld Par@yAna acek&tesm%ug{ tht PEiBipaMd der

110. The price (if any) and quantity specified by the orderer may be
recor de@ieeém@trhjvwwﬁrsiwofdbﬂﬂchabwcew glethated dpaes dopesy Eash mirtisipam tmay

For exa Entifted 1 the Qﬁr%?rfﬁn sk ek b9 Yn?@l‘&lﬁ g a&gﬁjnt Rﬁg%ﬁgﬁ M?rth&%gr ahflers

(i.e. pol nt pegge be accepte
crossi n@dammMOI'd dﬁ@eaax@cmt IWUﬂ‘@rimsebimlh@dheleeparﬁﬂnanwllbwed to

perforn&gm\{\{r})@%?%%%%% (g\geti[\n%rljpllénd Referring to Fig. 3, an

exenpl ar?/ net ermning crossing conditions is shown. In
g S s e TR TR 5o FEL o022 R BgLRS, . 2B seb 3Rk PbrdfBon

t hat i stheeatYwek StobleExchdage arab elee:sonwuﬁichmarm sieh as NABBYA(s Tie public

tity, t t h whi ch tch
o ConsPisbia 57 B Eobmyb Bu Bl o BEE e e TS TaPy B B fer pr i ce
exact | ym@h@ﬁ'@ﬁmdu@hgthﬁﬂ\lm vehigh is araﬂﬁdﬁitdﬁdf thidbestelvhilable Ma@l’iﬂscaml h

order to buy a I n the, coptext l.imt orders may , al so
occur mh'éha‘ld%“ﬁ?’?' élersre!&m P e bt gIvER %fév“%vthaﬁg% If flertvhd
price rggMiaREBRnSnRimAichetdeived G bst iy refNin® R&H alil SRS &lihoAted PAbilESS
than $10 and an order to buy at no nore than $14. In the latter
exanpl etraditgveniesninaluding slopkapatkets gukA E8% £.61, thy censeogipddodnydher e

bet ween $10 and $14. Thus, the buyer generally sets a price ceiling
whilBd the s efavesal egfemelam dnybogismesitsep petheds for ernducting computeredstistad i s
great er S‘é?zoﬂ! ac%&‘dﬁl té %e%&&%eg’tk}rﬂgﬂmnt&@e&s&m& R4ERL! 3R B@M@s‘%ﬂa}é{}e
prices Ines a ran {ransacti on can be execute [ 37]
Ther ef oimlemﬁmeﬁnd hmgwar@ wfitenel aracoarbedombercef, gfd arch@spniegenﬂw reference

| nvent | Rne SLARIS,ALE 1TELFAET DA3EHAM) e LRLARE, BRI ey

require ess Rerwi 88 s y order
require pmnéssor oét}@ tl;anaclprm' sxeefecEMI andgxaante:ﬂ Ianostructld)nss:hnmihdd lnel qompendr-t hat
mat ches ng@«rﬁi exclhu5| vel | nveo ve ngﬁl . EP n}e

or der s. "EOP'ERY Ch‘ﬂ?éuc &Paé?m Pt 5' J pg‘é i al

quant i t ynefiiofyG btes Hotvbad, thsmetﬁﬂdsﬂﬁéyeﬂsoaﬂmumbssﬂiﬂgdinpiGMelhai ema‘tet bystetrle
sanme as a tyﬁ& ﬂ]ount An rresi dual quantity nmay be carried over for
subsequdfer te erPéese“I‘H? €l occur when, for exanpl e, an order

specifies a antit tion,of init n
or defls can mEEt 2% prdb P S USRI Ll tink B a TR ot
t hen th%aﬁ@étﬂﬁﬂao%@ﬁu@t@ﬁﬁ@d&&p’(&nﬁﬁélmeﬁh@tﬂe ré@ntdfetionTely ahexasied to

an order queue, i gg gati n the order with other
embodiment, the method 0 begms 2, where orders from a set of original participants may

be received, e.g., at the transaction server 114. Orders may be recorded internally in an order



Attorney Docket No. 14611/2 unmatched orders. Orders may sit in the
gqueue indefinitely until they are matched. After adding the order to
t he queue, the nethod 300 proceeds to 202 of Fig. 2a, where a new
order is received. [39] If the order's volune requirenents are net,
then the nmethod 300 proceeds to 306, where the order nmay be added to
an existing order block for later execution. The netkagh.386kth&N4s11:2
proceeds to 308. [40] In 308, it may be determ ned whet her a
threshold volunme is nmet. The threshold volune may be a predeterm ned
nunber bockmagintbieedby tha ctoissi)mg wbvider 1a0.eTlageda dbblyispalaiear(didvgraldf wil not

v eshoba R i HEBf B e BB RS Fenafendgigh beeiged oy

mat chi ngqe(btdi:ﬁﬂ’r snaly hatecbriedhivrg Whie ameiditionyl otdetedlspdcttiedteduaambnts. eor

t hreshol d v hen the threshold vol une, i t. ILn an alternative
bbod MR HETCFIeES ot h GUMarBe RyFotse PACTL TGS > EORe v eed may be
capi t al hgaptb@n status of the security. For exanple, large-cap
securities may require a higher threshold volune, e.g., 10,000

shapnes, t hanasiml Whéker Riodsif@RhditiBngare mes 1RAObesRRBEBRed. Step 244 mi
threshold volume is not net, then the nmethod 300 proceeds to 202 of

Fig. 2apenfilimedwhensuey adnaielis faund e Refeiiag to Fig. 3, an pxemplary medien 80Qifoy ol une
i's met, qLBeinihP e &R0 19&959\?@‘?‘[?&34 &a%ﬁ@’em\gﬂﬁﬁﬁntt 1€ nfefiRg %b@geggms 2

condltlons are determned to be Returning to

as indi éét.ed above, if the crossing condltlons are not net, then the
nmet hod 200 returns to 202, where additional orders nay be received.

| f [BAk crossAhy2ciondy be determanad whether 2 hemordirés geperhlodqdBmepis ecaed shat ds,
206, mher e h n t|n of .t he
cr osst ngnesaf dERIRGR: bR SO IR LBl b BT R RisaEe
m dpoi ntasani valichNOXatelh Brcbndiderdarto Asleasturred ngyy be limiedlicatleke/an diter atide
part|C|pants C I connecte 0ssi ng, network_ 11 e.g

Do any. FREI DAl Bt Beth paet e LR SELMRG RARG R Fy 5 Fhrhe
alert i ﬂéht@}@bﬁﬁm& beters) HMakh @8§ aRE ofuOWhélEhe Brldd vfuidemlchtl kEa 51 @I@SS
the current matched orders, and is_an invitation to the art|C|£ants

to subrioverkadiithitigntice srayispraenisotgselh prdgh e-ap 8n pgeY g selhal najless fhap §1 Ganden

bl ock. TRjdse G Ao%&%'ﬂ{a% 510t B RST.es e'xE}mSlE ARkl Rhsdcin ﬁla e ﬁe@egmny may
take part in a single order as opposed to executing nultiple, snaller
t r ansactekeshisd anywhere between $10 and $14. Thus, the buyer generally sets a price ceiling while

the seller generally sets a price floor. If the ceiling is greater than or equal to the floor, then the

overlap between the two prices defines a range in which the transaction can be executed.

37 Therefore, according to exemplary embodiments of the present invention, orders are
matched based only on order quantity requirements, i.e., order volume, unless otherwise
specified by order requirements, e.g., a price ceiling or floor. It should be noted that matches
need not exclusively involve new or previously unmatched orders. For example, order
requirements may be met through partial quantity matches, that is, an offer amount need not be
exactly the same as a bid amount. Any residual quantity may be carried over for subsequent
matching. This may occur when, for example, an order specifies a larger quantity than any

combination of initial matching orders can meet.

[38] If the order’s volume requirements are not met, then the method 300 proceeds to 304,

where the order may be added to an order queue, i.e., aggregating the order with other



[45] It should be noted that the value of the NBBO need not be taken
at the exact nonent the threshold volune is triggered. In one
enbodi nent (Fig. 6), the NBBO val ue may be taken anywhere within a
certain tinme w ndow prior to broadcasting the NOX. For exanple, the
NBBO val ue may be chosen randomy within a ten second pricing w ndow
before the NOX is broadcast. However, any NBBO val ue t@bObockONa e
order execution nmay be taken. [46] In 208, additional orders from
subsequent participants may be received and matched to preexisting
and ot hemagbbdederenOrdersdeayssit i Hhe qseisseipliendly pail thegiapanttsheday fieneldinge

the tir 'hﬁr'ﬁgt Sk M .%eﬂgrd%@r‘a%?%etdgf stk %érteia%ief ARG jsgmpived”
NOX
br blcast . A GEPEST RUUNYY Ra el et et e Moy AP Lo bt

b ut ar ethé @ﬁder&dﬁ,elﬂ: ddded tBan exiktiig ofder blodiefor (Hue BRecufor]. TheanshiR@a0atRn queue

may be forn&% f&; each security. It should be noted, however that
orders rrgreeddedPi-t i es other than the one invoI ved in the existing

er queue r er, addit| Cros if the orders neet
iodt er sdg a4 r@ggoerde@%eﬁ %eﬁreﬁ SerBPl o binpibet (Y fhrgshold pglumene
order Waﬁ}ﬂf@'ﬁﬁ@déte@ﬂnn%@ﬂﬁmﬁﬁ?%?mﬁ%ééftﬁctﬂfn&ﬁ*@ﬁ@Je?ﬁg@%ﬁ'ilyttaﬁife(ﬂb%@%% In
an exenplary enbodi mnent, the order w ndow | ength may be ten Seconds

or | esssecyriyy iwelveddsdhs ‘Pfé?ft In prhexamalsgihodigpnty e drgahpldrve lumstipe B ctiane !
and t enz@%gm@ If'aﬂ‘éé Eof of MRS, orddrs eﬁtthhvo@e tr-r@gt@mg aRdl ¢4 .Itﬂ%dasttthg
order w ndow nay var pen |ng on any nunber of factofs 1nc

but notthfeshpld edume Sthenthaibreskaeld velume isendselnpoakiemptivetembndizett a tlyeahvlér
114 an I n i me
of thed‘forl%ﬁes’lg% nﬂgéetlro\%%?aﬁi{et %aﬁéélz}tt@oer{n%ﬁl(!rllcﬂfeéggéuélr%gslsﬁl %f e‘%{ﬁ%é K
112. Theplsenugjtits nwe@erelarhrgiteetﬂ:r&shplanola:mwg, 16000 shraeess b $mailemtmiﬂor an
aut omat ed part.i @p@%é response e.g., froma preconfigured

t r ansactPoir & nph or for a qui ck manual response It may al so
be pr.ef erabl rt e el i hood
of Bl pur a 55 1S hrs'QrVPIUmegwgnet §'the SRR PRocge i ot Fie. 58 nlt
non- par i hesi fraetisreabioat t he order bl ock col | usi on bet ween
participants, or gam ng. The length may be fixed, e.g., the sane for

al ljamr osses.jf Ak tigeshaldiveRIng, is mhetrteenetnrwrmpobpma@uduamd wlar@the crossing
dynam cal Iy in response to_changes in factors such as the ones

d| scussevdiigpi e defsraningdiip Befulnm hen proceeds to 212, as shown in
g 2b. [48 Referrln to Fig in 212, jt rrlg#\: be determ ned
tHer t he FAUpSE it Figadauss Igeraé%?t BY6 H 1BROR0SS 418 SORHHIGHS AIFING! PiRe RSO
range diedH9260NemBf 48202 RE W diford! erd%Hﬂ;/ Be fRBvaeconds after the
Attorney Docket No. 14611/2 NOX br oadcast That is, as the NBBO
gmqes in vretheerogyﬁg DhdkioRs &Q%ES@mmhe@Ethrﬂi'?O@Prd%éédGEJG)GWHQQ% there
ul'd be at |east one instant in which the se ect ed m dpoi nt val ue
| s wi t hieppanpreto thalgteramationeofBEEr <R pihe eReNngrardisens, AHPHINFRpiéfabl e
al | - thesQrAgtshd dle N@ed)rqrt?smmne% mm era id msddert@% d, hem@@eteneft dlni ti al
and the matched additional orders be ‘executed at the sélected
m dpoi nparijeipanes aurrently coorgsicy |t¢1tjlew05%ﬂa:€@e¢r&|1 2.6 |ttatlltyonelt devieg congdgied
SEC s S GRHIR ltr‘ra% QUbsY Qm'o 1d tik
printing oélf?rsgr'sg% t TkN}s@ Tise(S)Nt i f {Sﬁg |et Fbgna ers é"ft’é‘ to be
execut etb cagss tHwe:usanmanterdas, amﬂ@ annintifaiipn tortldfenastlclrtahatto pubintteadditisnal
faIIW|t|nthe Lie. durin Lt L I . re
racei vettoer it SrgtiidoBat it e diel Bt b RNt Q0o 3h R0, B
only nem&aﬁw;ty naptake pdreinrminghaddon ndepesedite eteouthy e ddeitsedllat t he
sanme price. [49] In an alternative enbodi nent, the matched orders may
be execHESEUSS-di fferent prices, e.g., at different NBBO mi dpoi nt
val ues. The m dpoi nt val ue for the mat ched initial orders may be

10



Attorney Docket No. 14611/2 of the nunber of shares the seller
offered to sell relative to the total nunber of shares offered for
sale in the matched initial orders. [51] In 216, an allocation may be
per formed between the subsequent participants, e.g., those who joined
subsequent to the broadcast of the NOX, in a nmanner simlar to the

al l ocati on between the original participants. That i|&terlypeka NGBYS6!1/2
receive a right to purchase a portion equal to the ratio of the
nunber of shares the buyer offered to buy relative to the total

nurtbdr of sHasheslddrmeied dhat die vplue @ﬁtheelBBﬁ) nepénorde dakenl atatblttimaptomanent the
orders, r

Che'r at HBhoIE yOIEhE N el B Ubirhdrle 6 A0S RREHR BRHE. 10
to t he amywdikrerwithires cemtfamqhafr\emd@;f/ peorad blfoeqlcastaigeha NROKhé& Ormtamlpbdthe NBBO

addi tiop r hat rti n

consi deraeehéﬂ 'ﬁo‘? tﬁe %‘H“&r’af‘g. n &glg?%lte?' Sﬁcg’rr\‘ Pa i (r:’ig gpgugsbégg%n N@%{‘f Igléoag%?ﬁtt
i f the Hawevet,iappNBBEntabiegdiontd dciual c&d@redmuaoramaﬂba‘tfaiearnent tinmes,

before and after the NOX broadcast. This may al so occur with re5|dua
ordesls. [52] InBG&,adéia'oﬁdl bﬂiea;tfianﬂsuibseqpﬁit paticipthtoainweancdved aod mgichal to
partici pant.s pr| to ﬁll thon ? en the subsequent gﬁht|0|pants
the ori Bsewaem.sap Pibfo4REgUey %“ Ytrar %eaueﬁawc'm BN of the

order Dbhatkpaeds vidlas smm@napﬁdﬁl¢lﬁdneaM@lng grhpeatante daiibha bRRAL S
may then receive their relative share of the remainder of the order

bl ock. & reckitrd&itedn QEtsUwindgwithst aaresprads fod RsEpd of tippbeginging atter the NOX
subsequenkddgl driés BRBE Bk E)éaeultltri@,%a?%s'b e re%e%d Bt a@@a/otea&e frg the
subsequent participant in 216. Furthér, if parti al unantl

mat chedexigfing order gesugl fed., 2 SSPafale qUEIE IR bR éormeqi @ar ﬁ@ﬂh spawrity. clf ghenlddevatedy
over in I t
Over b Thud OEIE S0P A UR) 0 B P NORS SOEH, PREE A
or ders. tr[@&]adﬁmowowlsstsbeg,ﬁbﬁedrdehameet the othkd @clattleerreipecttwe@neﬂhld
origi nal IBaI‘tI ci pants may be perforned anytinme after the NBBO val ue
|s t aked” "Fhls, in an aI ternative embodiment, the allocation bet ween

|g|nal tsma riot tob adcast.in

sat ™ n5ng, nPEh Y Bodi R Kt Bish Ui ShreleB TR rRisb g, Mol

r e- checksashplay ernbadheertthaé o:elamhmddength nfa@ e kemesamntisordess. imedne e. 9., i f

not alrea is, a r the Slbl|lt of, ar

T oqut  cABRTBshe Foh Fiay BF SUBISHEE DD At T e dits R s e i
partici panbsuli@rtosd et fhy otdaawﬁbeyhagl@a@@epemm@ oh@ny} Akebepaf factbfs t heir
order represents nore than a certain percentage of the total voI une,

e.qg., 1owuding s ey lpmited sp.trapsmipsion g hehyizes thﬁgﬁnéaceen eheE i 4 andias Rat

they wi ghvite 19814 s ON1/Y4P8E t¥spBie BNR oSt @randetbn serv@l 14l SIdNAERy in the
don't initiate," or whether there needs to be multiple partles on an

opposi ngrossn@netwrk ﬂrh% Breedatsth may bslimiedde deameung ol tnre%ﬁf e fas apot
initiall rs ag@r&f Q| fgoﬁpéﬂéa)n@red Q&Hsa&x At de3fck & fmen

t he addl |ona]Ei ‘ater added an Il ustr tive exa
requi r eqeick rrlam rqSIbIelS@eﬂt ey ald@eepm’@tabbébaf é@émgthmséoﬁ hm\lghg;%rorl tht‘a’he

final prlﬂ{er:] hob&? dﬂ'ﬁén J!;unz%tmh%gg}(m Lnté €. # éQEe oq{i%hﬁ n&rﬁ rﬁaé%tssa%l)lht%e

However, sent'ed ortiron of
t he tot akdevbibd«reoktmyondtcme:bﬁrwpaba%r gamirg. Jat lepithiomy lieﬁ'eced)recgerthe same

require t he r‘r&l re [ € h e n ers _whos
require r‘?ﬁ!sc Ozifeé ﬁ?at?f"ﬁ‘é"e?y 7 l%n egj g tr%%m ’h@“%r?'g‘rtelr& 'c?urgs@g'.lseqo
changes in factors such as the ones dtscussed above. The method 200 then proceeds to 212, as

shown in Fig. 2b.

(48] Referring to Fig. 2b, in 212, it may be determined whether the midpoint value selected in

206 is ever within the NBBO range during the order window (e.g., within ten seconds after the

11



[55] In 220, it may be determ ned whether there are any newy net
order requirenents based on a result of the rechecking in 218. If
there are newly net order requirenents, then the nmethod 200 returns
to 216 where allocation is perfornmed anongst the subsequent

partici pants, whom now i nclude the orderers of the order(s) with the
newly nmet requirenments. If there are no newy net orderney Bghdt Nements,
then the nethod 200 proceeds to 222. [56] In 222, transactions

corresp ndl ng to the apportigned shares of each mat ched order are
execut eOPreadsiss; ﬁgaté%@ﬁfheﬁ\éﬁ%%e'tap% inyalygrurige disspwse pfany igivey atiee of

t he NBB@rdb@! thiashdufkiit 135t 20Einsthh i wARR ltue%éleéted B%BmE Oﬁueﬁe k»@ehm%

participants and the subsequent _Eal’tl cl pants. ares vm

buy andraggd of thg NBR@ difiagpdatieripdg frlﬁlnélsgnablfe al H"ee C&@Eki blthb eperddatk (Whlch
any, be I
ot of e (EERACKOBAGRS e Y Ha g oEREY o Bechbg P e
price, maipeinyvaludM1NBB@pmrtgmen‘fedm[aBrE&ulathms ter@mlm‘i‘ﬁa’aﬁsgm;pnws.
execut e er. bl 0 as
wenin TR R AP LSRR R 36 s P D RR G & REBASY il B Sge
publ i c @demtre tebgexeciyd atitlsqdamy iprige &hl& in@igeorddrs sblaﬁbﬂie rodist fabicuithid the t he
t ot al r of .shares i.n_the aqrder ock, and a t] f execution.
Bec auscNPRD selewRe e Viea i GrAEPE aRarsehue e ahaRkaPt Frhrou e s
occur  afhaSRiRdEBinEindtiolBsSont We2edRhdy i 81 tHEM ORI dedd 4rb QUG ExE R K DR kST €
treated as a single block. As with conventional crossing networks,

t he gen%‘ﬂ%’i public may be able to view the prints. Bookkeeping may be
performed by adjusting participants' account bal ances to reflect the

exd®Ut ed tr am §‘éé'f"1“b"ﬁ%’e eirRRn Y, tBh atehsy BereBry kepsertalat diferet priser.ng

provideg g 1&%1@6’?&@@8‘3@%@81@%[&@eTE@hﬁipoi(FlP\'ﬁatlueq{)r ﬁ@ﬁﬁtcﬁé@ﬂﬁﬁ%rh&?may
e.g., thé crossing provider 110 may receive a fixed percentage of

each t rembraesh p&mon 2 NBPRatalupdaipn peiorth e NQX Broadnsti whilhe midpolse value
l'evi ed. (The Qhd gk E@.tmfa.ar&ra&g RAPHS bBY orP$ 19586 98 L}:rp%‘t\f%%eﬁﬁm AeNeX

t han the subsequent particlpants as an I ncentive
parti ci pmmcsstt Bedansetthameatcheddditinlprderf &8thd mhattled additioct eldenmadammsaed was

never N a uri the r n th et hod
D00 or otiseh {eBsBRERG A58, HEY APl AEREAE iR Res WIER LT TR 0D
or i gi naRegudation diMarithas, tke gate;rmmub:ha anagnotesesded dthadadv@ative 214.

The et hod d200 then proceeds to 226, where only the matched initi al
orders PPNyt ed as part of the order block before perform ng

oSG "0 e b At Binntia i MR PO el o B R P Bhe SPreel g, 4

a t abl e2i45 whkeWh aNdeh€dh thalCheldeBrmiedpaivieb € thp dALin8QattitThale, ABBcaBbi ARy OF
activity coI um 62, and a result columm 66. For i]lustration

pUr pOs eBIVolE@ ARPOTONE ad?“'d?ﬁ‘ﬂ?%‘?fé%‘@#ﬁéh%fesaqféhq SHYBILY Bghs platform aamett s

shown i fheGligifal pArtRPENS. BN kBBplt BRESHALH, HObiUIRal bartidiBaPRaphar es.
[ 60] Inmﬁgv:/gg% pélrtalr?)tgllnm pant A offers to b;% 1, 008 g garles ai?’he buy
t:l

order i appqﬂ@a%cha PpEasd 4rpunbds functior of pach paHeiPEItsFelEivs copribupngo tbleo

shar es. toTahgvémea{a%rcohémemq@@ma&&ahmhm oF W &&,annms&hme&a&h B wHeher s
to sell 3,500 shares. The sell order is matched to the buy ord’ers in

30 and %e delaami (e5e binintergsh exgedsghgmial pembey gbthares availablp fdl errehsecdach

631 1 Nody@idprocA & beiliBiPBnrobd Efisbil haiSlshonnat B (RDA%ERroh 1€l b

order is matc uy orders in 30 and 31 an
or der bthecdtio of thwo‘enﬁ@mfshfaﬁsetbe bemndfferediotbay tetatighito. the total number of shares

offered for purchase in the matched initial orders. Similarly, when the supply (e.g., selling
interest) exceeds the total number of shares bought, each seiler may receive a right to sell a

portion of the total number of shares purchased such that the seller’s portion is equal to the ratio

12



order is matched to the sell orders in 32 and 33 and added to the
order block. [65] In row 35, a volune trigger is activated, since the
threshold volume is reached (at |east 10,000 shares have been

mat ched). Participants A, B, D, E, and C can now be considered the
original participants. [66] In row 36, the NBBO m dp©tomtey Decke otlufidd,
e.g., randomy within a ten second wi ndow after the volune trigger is

activate 67] Ip row 37, an_NOX is broadcast tq al| participants in
the croggthﬁéﬂrﬁ%fagﬁheres FeaFIASTEFA R BLETFrEnbe B aumariosrseaiered for
bet weengdih@ td hatbmalinip@rdrdesd. pant s may occur anytine after the NBBO
value is taken. Thus, the allocation between the original

par[sg]_ci pant SinPRy, AQNBRLEPMAREe Adrfotthed AV BREACAB arti@pdlts, e.g., those
i mredi ately prior to allocation between the subsequent particlpants.
However Whe ipifed shsequenito dhestuepsisssopl thal@ s b 4 manst simile thdwaHewtional

orders : L . '
addi 1 ohalre G Highm ptHPAREYIRR et ey SAChE  ghi6 byrcfisOs pifoy equal
parti ci petht gtigof Be nDnbeE of shatks Grediulyér offsedbebui relotieste thegetabmenber of shares

pr oceedy g, s LF3L A L0l Ak BuchO: AA0RAALER, 31 AL hAPHRaL Ok R s
in the orders - 34, ased on a tota
portion equal to the ratic of the number of shares the seller offered to sell relative to the total
number of shares offered for sale in the matched additional orders. It is noted that a single
participant may be considered both an original participant and a subsequent participant if the
participant entered multiple orders at different times, e.g., before and after the NOX broadcast.

This may also occur with residual orders.

[52] Because allocation is performed between the original participants prior to allocation
between the subsequent participants, the original participants are guaranteed their relative share
of the order block over the subsequent participants. Subsequent participants may then receive
their relative share of the remainder of the order block. As indicated above, original participants
who are also subsequent participants may be treated the same as any other subsequent participant
in 216. Further, if any partial-quantity matched, e.g., residual, orders from the original
participants carry over into the matched additional orders, the unmatched portions of the matched

initial orders may be treated the same as the additional orders.

[53] 1t should be noted that the allocation between the original participants may be performed
anytime after the NBBO value is taken. Thus, in an alternative embodiment, the allocation

between the original participants may occur prior to broadcasting the NOX.

[54] In 218, requirements of each order in the order queue may be re-checked to ensure that
each order’s requirements are met, e.g., if not already met. This allows for the possibility of
order requirements based on total volume or participation. For example, participants may
specify that they do not wish to take part if their order represents more than a certain percentage
of the total volume, e.g., 10% of the final print. Participants may also specify whether they wish
to be the only party on one side, e.g., “participate — don’t initiate,” or whether there needs to be

multiple parties on an opposing side. It may occur that such order requirements are not initially
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demand of 10,000 and a total supply of 13,000. Thus, an excess supply
of 3,000 will be carried over as residual sell orders. Participants
A, B, and C each buy their full order anmpbunts. Participant D sells
2,700, based on a pro rata ratio of 3,500/13,000. Participant E sells
7,300, based on a pro rata ratio of 9,500/ 13,000. The pro rated
al l ocation may vary across inplenentations, e.qg., bag®ehephockdWo. 1461172
roundi ng or approximtion is performed agai nst fractional shares. In
this instance, participant D will have a residual sell order of 800
and par Pete Py arasatsfigd mhem g addjtipnal prders predetpr adgedd gs agfillsiaiig example, a | n
row 38, e j I 0 1S, Q1 M
the add TSt BRdhe SIS EEh st plor e LR b ARk Dl RHAG Rl e
D s resiftheatllagisibe onlp stlilge Jewerer, guaddgional orders 4repreeantedOthe padlet’s perpamef
E's resj Ll order of i1 S._Qr i th the addit.J onal
or der <. HEHEH Bt B0 Wiord 1 BRIl BEAHE BE otde} ol AP PR ordsrs,
F of f er &e teachatiyed SanQ@odersThkosh twyunerakars drsnoridec hagbé @niohel fr@s tidwader sel |
orders in 38 and 39, and the orders in 38 to 40 are added to the
order biittk. In row 41, participant Goffers to sell 10, 000.

|

Th e order..is match to th uy, order in 40 and,added to .the
or 881 bl ook InApd.TTeY 4 driermPed MG et ooy BrdCmEl Sa tromenes Bied
parti ci padtesuldf the reChecking inQ 181 &f thQ 6 S AhewBUnS AR ERYEIMBR] thercihp afthed
[ 74] Al ocation 2&{ en t he, sybseguen artici Ents now f.ol | owa. A
total ofCUFeHEY QALY weraliocaingis pioEms Oﬁaf»télvf:a@ SEAVENE PRETICIPASES Wheyp
38-41, hasediuadihe ot ofdRIBAEH P lvith tRARwANHetde RAbntS UIP Bleye ¢ nddvdPO.
Partici pant F buys 5,000. Parti mg}znt D sells 300, based on a pro

rata rabPPrésr rgpoEmeNtpOiEn thegpethed HW4mroceeds & $%- 900, based on a pro
rata ratio of 2,200/ 13,000. Participant G sells 3,800, based on a pro
ratldlrati o dn 229, (GOBLIBISGONSSPYTIH|E trihg apppriensishaies of gaghmasched orlguare he

presen %e?%@é‘wcf}gﬁg@%m%dmﬁ hiThd mfaFﬁ'iﬁ( SFihd VAN o ];l}eilBE?o HaPh&s blfe)r; in

shown Wh a participant colfum 60, an offer or activi
col um B%. Taigapples te epthitregyrigirebparivapantsrandthe selrsdqugnt paglisitaniso M wmmalb6.

[76] In_row 4 articinant . fer 0 I, 2 hares. . The sell
or der 1 S P s pBD oL e EhgRele b Py e A B s
matching orders. Further, the execution is fair to all participants, since the entire order block is

executed at the same price, namely, the NBBO midpoint.

{57] The transactions may be executed as a single order block. The order block may be
broadcast within the crossing network 112 in a manner similar to that of a public print, e.g., by
displaying the name or symbol of security, the total number of shares in the order block, and a
time of execution. Because the matched initial orders and the matched additional orders occur at
separate times, two prints may occur although the orders are treated as a single block. As with
conventional crossing networks, the general public may be able to view the prints. Bookkeeping
may be performed by adjusting participants’ account balances to reflect the executed
transactions. Commissions may be collected by the crossing provider 110 as a function of the
total cost of each transaction, e.g., the crossing provider 110 may receive a fixed percentage of
each transaction. Alternatively, a flat-rate commission may be levied. The original participants
may be charged a fower commission than the subsequent participants as an incentive for future

participants to initiate trading.
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[77] In row 43, participant A offers to buy 11,000 shares. The buy
order is matched to the sell order in 42, and the orders in 42 and 43
are added to the order block. [78] In row 44, participant E offers to
sell 5,000 shares. The sell order is a limt order specifying a floor
of $12, is matched to the buy order in 43, and added to the order
block. [79] In row 45, participant G offers to sell 8t089DghdNed461The
sell order is alimt order specifying a floor of $11, is mat ched to

h uy ord in 43, and added to t r ock 46, a
vollsie 111 ggemereiecia i Bivasenaiiune REBCBRE dorant o Hamencher
( at | eagie mkthod @00 ﬁh@éeestor@wewi@eeah ARtLRE Day bE’@éﬁfdrﬁﬂe@ﬁéﬂv@ethe Migifal and

G can now_he considered the original participants. In row 47,

t he NBBEIH{ERIGH fr-s insthe BBRRsF é‘éf“"@d@bover“aﬁ%rﬁ}vw}tq@h Oweﬂéwcg@é&ﬁiﬂﬁ
W ndow aar]&erm?m?e LRSSt Kl SRS ard aeact&d Aéqraﬁ%fthk%?derbrecrr%ré erf&aurgox
i s broadcast participants in the crossing network

t ot al obookBepO@. shares are avail abl e for purchase in the orders of
30- 34, based on a total demand of 11,000 and a total supply of
10,[6000. ThusFigad anks ehosv eremalvd obifansactom agpdriling b exampleatibodizmentaof the
resi dua Rart rder t

rosum nEr et OpRER: TG4 FIBAL A RlRac by PR o BT, an et
m dpoi naqtivpacmlhmn ﬁ%,nmé aEesalt dol@naESonellldstrathmrprurp‘osdsl seourd&s ofunbyicites .
Participant A b as a

T ow SOTPspkP b e B P T BB mibe BrHRo g 5008
W th thehaagdditi onaI orders, e.g. added to t he order gueue. [85] In
row 50, participant D offers to sell 2,000. The sell order is a limt
or deo] speci fiyirovg 36, gaktzifanoh offd@ to by INDOGheEs. tThe bleoldenyis qicded. | n 49,
and the orders in 49 and 50 are added to the order block. [86] In row
51,[6pjarti ci planbw Bl glaftRifant ® offérs to tuyGIO0 sHde. Shk bupsderis ggevad.l 1 m t
order specifying a floor of $13. Assum ng that participant Hs price
f1 gep) of $13Inirswab,q;\aarcﬁphet INBBEs 6 G500 sithedse Mhe pedichriled ighRatchddso e bhy

or der is queu t he added th order block. In this nmanner,
it may B Sg%{\?zai’i E g?rss'lr?stgégé ‘8&6&&5 aﬁG’ 5l acement in a
diff g ent or (ljiergwtgg partwipant E offers to sell 9,500 shares. The sell order is matched to the buy

[ 84]

orders in 30 and 31 and added to the order block, since 500 shares remain to be bought.

[64] In row 34, participant C offers to buy 6,000 shares. The buy order is matched to the sell
orders in 32 and 33 and added to the order block.

[65] In row 35, a volume trigger is activated, since the threshold volume is reached (at least
10,000 shares have been matched). Participants A, B, D, E, and C can now be considered the
original participants.

[66] In row 36, the NBBO midpoint is captured, e.g., randomiy within a ten second window

after the volume trigger is activated.
[67] In row 37, an NOX is broadcast to all participants in the crossing network.

[68] As previously mentioned, allocation between the original participants may occur anytime
after the NBBO value is taken. Thus, the allocation between the original participants may be
performed after the NOX broadcast, e.g., immediately prior to allocation between the subsequent

participants. However, to facilitate discussion, and to illustrate how residual orders can carry
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[87] In row 52, participant B offers to buy 6,000. The buy order is a
limt order specifying a ceiling of $11, is matched to the sell order
in 50, and added to the order block. [88] In row 53, participant |
offers to sell 2,000. The sell order is matched to the buy orders in
49 and 52 and added to the order block. At this tinme, the order
wi ndow cl oses so that participants A D, B, and | ar e‘tonsPetk &e 1461172
subsequent participants. [89] Allocation between the subsequent
parti ci ants now, f.ol | tota 4,000 shares are available faor
P ChasB s e s SerpCoTgi At aliachion btV P o AR GPAT 5B Tand
a totalE&mamjwnnﬁ“Ameﬁuﬁeﬁayakpgmaﬁ .the price floor in 50 is at or
bel ow t he NBBO m dpoint, partici pant sells his full order anount.
Pargici pant A totd 9015600 shatds &ebidilable E&%ﬁrcﬁé@ hihe Betfetsi o B 03B} babedtii¥Sotal
600, based on_a 8ro rata ratio of 1 0/ 7, 000. Assunlng that the
price c&mandgf {00and & tofel sypply B3I 00N &hwgemcs e Sennht of M0l jbp savtieds
buys 3, 4QPas @ﬁﬁ@éﬂs%r@erprlﬂarﬁ@ﬁa%tsr@tﬂ gncp(f: e&h%%%n%%mE%Q.louﬁasg 6

shows a tineline for the transactions describ above with reference
to Fi g. Paticipant Prigl 1%317(& besed a2 piouptargtiont éﬁﬁ@@ O%tP@ﬁ@daabwseélna 38@] |
orders I eached on
both si %%8&5&% &Iomﬁ?t% b Of%{gg(%/?éﬁ)sl umg t@{eh‘ﬁﬁoc%lflosnjygap\% Qa C%. Duri ng
t he or dewplemantatiohsaego haSpﬂm as bow tdmedlhBB@p@mn{mlsn ispevfatrued agsise dractivnal

public j.nfar { th,a bidl. ffer rLlc /8. 7

bndi ng S FRbed sneh Bos iyt VtaRy S Kol B0 B0 gt afictind s fEF
begi nni hayeafrestdupr settordgr wf 2)2lMw phase in which the NBBO val ue i s chosen
randomy within a ten second wi ndow. As shown in Fig. 6, the selected

m dpali nt i s Ihaseds, partipasyld's redlurlatilierdef of 80T ®/gBoupdd avithl tleqdaitiSna‘B&:dE’n@..
At the end of . the wi ndgw phase, an X shomn gs a "Bl ock
mat ot 2T B5 may of B pPBEG bAy S anah R B s A h Pt ﬁtﬁ@heoqf % ok

wi 105 phbsdn 3. PARISTRE DY BERVAF] GG ARLE EHAELHEA BATPOhal

orders amagaggumu&abemnﬁu&mngwa ten second or der mnndOM/ At the end
of the order wndow, it is determned that the sel ected m dpoi nt

gc@j of $8.[4%was, ﬁamciyamtdmrmm B@O@e'l“t&tbub/%&&ﬁ isQiEhed W tho&sidha sell
er wi ndow, since at one point during.the order MﬂndOM/ t he NBBO

val ue s Hv@?%ldé? anlddhq fﬁgl 18P 40 areaddeditn BeioEsr PloRie mat ched

initial orders, i ge or der accqaglatlon phase, are executed
wi tlA3k he natleﬁ@a 4ézd>artt°m9ﬂfa¢ pran sl p.9AY-+ Hhe seil ke ipmarchrchig thinyerderyo
prints @cahd abdeatus mg oi/dél' MG@@ mh;wm@% aaa@hﬁn@&a@c@&a%@ﬁlat Rgtdbadts 5, he

m dpoi nt Frlce of . 93] Allocation occurs in an allocation
phase, @hdﬁﬁ@ﬁﬁwééﬂﬁﬁél %WQ“P@@GW@§SShomn in the allocation
results colum 66 of Fig. [94] I n the preceding specification, the

prdéint i nvehldcsiionhesvasa die selb@aqub@adnwatnﬁ noelelayie ol of 5,000 shares are
available for purchase in the orders of 38-41, based on a total demand of 5,000 and a total supply

of 13,000, Participant F buys 5,000. Participant D sells 300, based on a pro rata ratio of
800/13,000. Participant E sells 900, based on a pro rata ratio of 2,200/13,000. Participant G
sells 3,800, based on a pro rata ratio of 10,000/13,000.

[75] Fig. 5 shows an example of how the present invention can support limit orders. In Fig. S,
a table is shown which includes a participant column 60, an offer or activity column 62, a price

ceiling/floor column 64, and a result column 66.

[76] In row 42, participant D offers to sell 2,000 shares. The sell order is queued.
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speci fic exanpl e enbodi nents thereof. It will, however, be evident
that various nodifications and changes may be made thereunto w thout
departing fromthe broader spirit and scope of the present invention
as set forth in the clains that foll ow. The enbodi nents descri bed
herein may be presented conbined with each other in various

conbi nati ons. The specification and draw ngs are accHtogienBicetiNo 1@z
regarded in an illustrative rather than restrictive sense. Attorney

(7 Bkt | on- BESY SEimRG S AR AEC Mo T gierd SRobited pddinbibar

COMPUL ebider in 42, and KiRCRI MY2EROM @ AlRAT thaoslbsissk, of a plurality of
system participants, initial orders to buy and sell a security;

nat[ed)i Ng at heastd HarikhSeLE Sferd Reell PODE MarebUYhéelBFRr sQ IRt d@aSt a
subset of the initial sell orders based at |east on guantity; and

f or mi ngSPERTIBRERIOBIOHE LS s mather nap bay wigdet.ond adiled ahe pier Wedker s;
re390n3|ve to a threshold vol ume of matchi ng_orders being reached,
thd’dent ral 18w de-dartisingaide a8t Mool 3089 pirresaihoirllordes isoslanit oy al ert

to eachgnfinfifiea ﬁ!)di”o@bﬁl tYs rﬁzﬁtclﬁa% ihe bﬂa&'ﬁ&m bhen NAGeALPHE o0idl Cl&ﬂ(t ing a

begi nning of a time w ndow during which further matching orders to

P?{t @gdofglelrmgefkggs I tuoﬁfme%ggéa% REBEM Li¥cehEnRERTEMSIANL & ERhed @LEMST ON
10,000 shares have been matched) Participants D, A, E, and G can now be considered the

original participants,

[81] In row 47, the NBBO midpoint is captured, e.g., randomly within a ten second window

after the volume trigger is activated,
[82] In row 48, an NOX is broadcast to all participants in the crossing network.

[83] A total of 10,000 shares are available for purchase in the orders of 30-34, based on a total
demand of 11,000 and a total supply of 10,000. Thus, an excess demand of 1,000 will be carried
over as a residual buy order. Participant D sells his full order amount. Assuming that the price
floors in 44 and 45 are at or below the NBBO midpoint, participants E and G also sell their full
order amounts. Participant A buys 10,000 and has a residual buy order of 1,000.

[84] In row 49, participant A’s residual buy order of 1,000 is grouped with the additional

orders, e.g. added to the order queue.

[85] In row 50, participant D offers to sell 2,000. The sell order is a limit order specifying a
floor of $10, is matched to the buy order in 49, and the orders in 49 and 50 are added to the order
block.

[86] In row 51, participant H offers to sell 5,000. The sell order is a limit order specifying a

floor of $13. Assuming that participant H’s price floor of $13 is above the NBBO midpoint
determined in 47, H’s sell order is queued rather than added to the order block. In this manner,

it may be made available for subsequent matching and placement in a different order block.

[87] In row 52, participant B offers to buy 6,000. The buy order is a limit order specifying a
ceiling of $11, is matched to the sell order in 50, and added to the order block.
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at an end of the tinme wi ndow, executing the order block. 2. The

met hod of claiml, wherein the order block is executed at a m dpoi nt
price of the National Best Bid and the National Best O fer (NBBO).
3. The method of claim2, wherein the mdpoint price is calcul ated
froma value of the NBBO captured after the threshold volune is
reached and before the NOX broadcast. 4. The met hodAt¥rney PagkphNg, 1461172
wherein the further natching orders are included in the order bl ock

onI i f the aIc nt | BBO
Mo e 3 g TR R 6 2600, TR iler B RG R bl oRER
f u(rjt her 4@mmm21h gt Agded to the ordef Blbcleamthhl@flmﬁhﬁe ﬂiﬂéxﬁ.hlgdbw 6Ib§ds|@d) th‘aﬂ | g
orders, the pro rtionjn the matched initial se or der
a perceﬁ?ﬂﬂ@ﬁﬁP&ﬁﬁjgﬁ%§5£ mBF“E“%%@éﬁm YR t5tPa- ar es of the natched
i ni sel | rders and total nunber. of sh s of th h
i B0E) buy st been S bR B B 1o HLAT0 Fesare
rati o Ohvadable l’ﬂ?%ﬁrcﬁése sme aﬁje@,fofni:les mRtahad toial detnahd 6161 @OOQ&@'QE{)tEl@uﬁﬂE@
t ot al nunber of shares of the mat ched initi al ders;

nd
for eachfbPO% HissyRing HBHIE Rries Bor BRP lé?tdérb%lowtﬂl*l-‘eN%BQd’é@B%‘ﬂt participant D

appor ti aiisAg 1P ofdBCariBRhE hfa%d.;sam Mo sbm%lpfu@l%meaala@m epéraasan@fe\ GuP@GOO
| esser of the total numbe shares of the matched initial

At t or neyaseib ek e proNata ratingrf 1/0@0/610a%r éssamwgtth?é thechriap cailingies2 ifat shahos o
the mat giyedh fnmpB 1paufl}l 4bﬂ%a§85ﬁgrﬂkcﬁg{% (R d()%@ﬂrd%' mat el y

Wha
equal toaratro o %unber ares o e matched initral buy

or ggp]st 0t heFlE.Oé o Y ERE infor ﬁllg FafScfhs BOESRLEOR Dt e fekle ng. 4.

During an order accumulation phase, matched buy and sell orders accumulate until the threshold
volume of 10,000 is reached on both sides, at which point the volume trigger is activated.
During the order accumulation phase, the NBBO changes in value based on public information,

starting with a bid/offer price of 8.72/8.74 and ending in a price of 8.74/8.76.

[91] The volume trigger signals the beginning of a pricing window phase in which the NBBO
value is chosen randomly within a ten second window. As shown in Fig. 6, the selected
midpoint is based on a captured value of 8.77/8.81 and equals $8.79. At the end of the pricing
window phase, an NOX (shown as a “Block match alert”) is broadcast, signaling the beginning

of a block building phase. The NBBO continues to change during the pricing window phase.

[92] In the block building phase, matched additional orders are accumulated during a ten
second order window. At the end of the order window, it is determined that the selected
midpoint price of $8.79 was within the NBBO range at least once during the order window, since
at one point during the order window, the NBBO value was 8.79/8.81. Following this
determination, the matched initial orders, i.e., from the order accumulation phase, are executed
with the matched additional orders from the block building phase. Two prints occur, listing

volumes of 10,000 and 5,000 shares, both at the midpoint price of $8.79.

(93] Allocation occurs in an allocation phase, which produces the same results shown in the

allocation results column 66 of Fig. 4.
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6. The nethod of claiml, further conprising: for each of the
mat ched further sell orders, the processor apportioning to the

mat ched further sell order a percentage of the | esser of a total
nunber of shares of the matched further sell orders and a total

nunber of shares of the matched further buy orders, the percenta
bei ng approxi mately equal to a ratio of a nunber of’¥W§Fé§m6F“PH%“”2
mat ched further sell order to the total nunber of shares of t he

B A R e e A
buy or deggesifia emmeﬂha@enaﬁs théereofl etsxslerh@mfeverhee év(ilieai thatmahars roddiSdaades

of the matched fur%her S ordgg %nd th % h nber. of sharg of
t he mat BMed2RaT? tRErT F%“rt%“" PH CPREFIES E"Hb ’é’i"‘#ﬁ SR UbSF RSLOE 5*5‘/‘
equal t gregent AlvbRionts st wmb@fhetafmrﬁmﬁﬁ&um TikenreleRaed dEdribaierdtiday
order to the total nunber of shares of the matched further bu

or der s; be presenteg)iqerplingf with g3ch gher iBortisusrembinatiqre Fhg rdfcatian prddrawings
orders %QCM@n%F%mer@ dr&k‘dtlh%kll%%étiv@?&%lcﬁxaﬁfegtrkﬁ gd as further buy
orders and further sel % orders, respectively. 7. The method of claim
1, wherein the threshold volume is deternined as a function of an
average daily volune (ADV) of the security. 8. The nethod of claim
7, wherein the threshold volune is a function of a twenty day ADV of
the security. 9. The nethod of claiml, wherein the threshold vol une
is determned as a function of a market capitalization status of the
security. 10. The nethod of claim1l1l, wherein a length of the tine

wi ndow is | ess than ten seconds. 11. The nethod of claim1, wherein
a length of the tine wi ndow ranges fromtw to ten seconds.
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12. A system for conducting conputer-assisted transactions,

conprising: a central computer configured to: receive from at
| east a subset of a plurality of system participants, initial orders
to buy and sell a security; mat ch at | east a subset of the

initial buy orders to at |east a subset of the initial sell orders
based at |east on quantity; forman order block of atttdreey8pcket Noyiicag
of the matched orders; responsive to a threshold vol une of

mat chi n&:,ﬁr! qu%lb@ ﬁg]; rlg_ached, broadcast a notification of cross
(NOX) a e plurality of participants, the NOX al ert
i ndi cating a beginning of a tinme wi ndow during which further matching

orders to buxtnﬂeg%g%gé%ecgﬁggfg?qgégﬁ@_%gisﬁ%qgazﬁﬁlgréot;r%reigﬁg presentabl e for

inclusion in r at a of me wi ndow,
execut e t he opmesssdslhbréentralk®mpiee syst em of claim 12, wherein the

central conputer |s.confiqu execute the order block at. g. _
m dpoi nt price ofre(iehvéngl\%?rlg(%{r’]%%t égléqseté’ff& Pi“ﬁ%i“%’ ﬁgsyﬁé{ni %aﬁtéﬁ'paﬁgs‘f‘ﬁ@ prdgrs
(NBBO). 14.toHogasy=tianeafkitygl ai m 13, wherein the mdpoint price is

calculated froma value of the, NBBO captured after the threshold, ..
vol une is reachedd aé???ﬁtea sc”ﬁ?tf{fgke t&?ih'@é%r ers tolg_tle%s %PEWF&“‘ai

claim 14, wheliekderd taged dIdafih q0Btighlang orders are included in the
order block only if the cal cul ated m dpoi nt Bri ce is within a range

of the NBBO at arf§rmtipghen efderibieskohat Ieastisulifeh matched orders;

responsive to a threshold volume of matching orders being reached, the central computer
broadcasting a notification of cross (NOX) alert to each of the plurality of participants, the NOX
alert indicating a beginning of a time window during which further matching orders to buy and
sell quantities of the security are presentable for inclusion in the order block; and

at an end of the time window, executing the order block.

2. The method of claim 1, wherein the order block is executed at a midpoint price of the
National Best Bid and the National Best Offer (NBBO).

3 The method of claim 2, wherein the midpoint price is calculated from a value of the

NBBO captured after the threshold volume is reached and before the NOX broadcast.

4. The method of claim 3, wherein the further matching orders are included in the order
block only if the calculated midpoint price is within a range of the NBBO at any time during the

time window,

5. The method of claim 1, further comprising:

for each of the matched initial sell orders, the processor apportioning to the matched
initial sell order a percentage of the lesser of a total number of shares of the matched initial sell
orders and a total number of shares of the matched initial buy orders, the percentage being
approximately equal to a ratio of a number of shares of the matched initial sell order to the total
number of shares of the matched initial sell orders; and

for each of the matched initial buy orders, the processor apportioning to the matched

initial buy order a percentage of the lesser of the total number of shares of the matched initial sell

20



16. The systemof claim 12, wherein the central computer is
configured to: for each of the matched initial sell orders,
apportion to the matched initial sell order a percentage of the
| esser of a total nunber of shares of the matched initial sell orders
and a total nunmber of shares of the matched initial buy orders, the
percent age being approximately equal to a ratio of a*ithEpckeNodHE /s
of the matched initial seII order to the total nunber of shares of
t he mat | sel ch, of mat ched,
initial s u‘f?l ang lKé"‘r{g”“ P "r’rt"’ 0 a“"s °ﬁﬁ“§ “Fr%‘%hc?ﬂé'&??‘nti“?ﬁ’é‘i‘e%d B"rf&eé‘?aga%emg
per cent a;gﬁoﬂifnattalyeeqhadscseratmfofbhlambatcﬁlshamrﬂfelﬂc aitciebanigs Wl ofdeetomé ehed
nupnber of shares of the matched

initial se rders nd bcgelot 6@
initial "HOYT ?J'@F%O Afrartiofiehlyy B8hg approxi mately  Attor ney
Docket No. 1461112 equal to a ratio of a nunber of shares of the

mat chedéj ni t"r}&lmebht;d AAclah ztmnhaeoﬁqpﬂ@ﬁ :nunber of shares of the
mat ched initjal buy order ZI rl § ystem of claim 12, wherein the
central co gpehjef t %H‘PFCEW Bptherosell orders, the,progessas apportipmingriy Bk apptched

further fg@bd seNGARF 8 perBdiRQE b 08 1dser b ot hENRS of tHatdd OF th Gldrched ﬁ%eras I

percentage of the |esser of a total nunber of shares of the matche
f ur t her owlgrs|ang ragietad numberaoftshetgs ohthetastclist fynber dyy orderthéhaprredntsge being

further ﬂﬂyxﬁﬁtg%reﬁualtt(pﬁ raticlof & %lﬁﬂ& oPS{aRE AR hg@hﬁlhx &ﬂ % er Eooch@%ohal

rati o 01? a nunb ares of mat ched further sel
t ot al nawhesr obshash af bs mafchehfurthertsehedesianther sel | orders and

for each of fopg%c?@)tfqpee gla CH&{ ﬁ.]%e (ﬁ‘ﬁ&? "tRe gr%g%ggrzaigggqsgﬁné to_ the maﬁ&eg

further buy or a percentage o ess ot at "nurber
shar es cﬁfrthtahlmyrmdiarhepleréamtetgb ef ths ddsber of the tetalamehbehe sha}bﬁebf theimekeddhirther

h f th furth d bei .
Spor oxi ikt BEUET S ninielEr st ofRiaasd B ERhT BB e AE-Rieneiae
further afpiyxieaEBreqial 14 Heatib @F ahumbuideshaak osthamesched furter biloedee b the total

further buy orders rein, residual portions of the natched
i nitial "BOYeE OF Heres OEWHHPFF@%%' YPHiEr al sel | orders are treated as

further buy QRQ&HSreaBchl bokbREEE BEatcREARS R bLSRES ahY HleYmatched initial sell

orders are treated as further buy orders and further sell orders, respectively.

7. The method of claim 1, wherein the threshold volume is determined as a function of an

average daily volume (ADV) of the security.

8. The method of claim 7, wherein the threshold volume is a function of a twenty day ADV

of the security.

9. The method of claim 1, wherein the threshold volume is determined as a function of a

market capitalization status of the security.
10.  The method of claim 1, wherein a length of the time window is less than ten seconds.

11.  The method of claim 1, wherein a length of the time window ranges from two to ten

seconds.
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18. The system of claim 12, wherein the threshold volune is

determ ned as a function of an average daily volunme (ADV) of the
security. 19. The system of claim 18, wherein the threshold vol une
is a function of a twenty day ADV of the security. 20. The system of
claim 12, wherein the threshold volune is determned as a function of
a market capitalization status of the security. 21.AtfHaeyDpdedip 112
claim12, wherein a length of the tine wwndowis |less than ten
seconds. 22. The systemof claim 12, wherein a length of the tine

W ndow ianges ShadBndudyf EnRERAALRI idkacidrd bRl @ security

transacti on-asSi sting nac , conprising: ng, by a
processor at a eentreltormphitec emmpiguted to:r ecei ved buy orders to received sell

orders with regargd t ' ?\/\{I/g in.th t ched. order.s. .form an
order block; and rg?fﬁ‘t%of?t’r@gﬁ%ﬁzéé{bs ?Eﬁhléaigiy/(gfs%em pa&'@%’%’bﬁé?]%l cl“ggr%to
t hreshol d vobwmmdaeéll aretcatitgd or ders bei ng reached, the central
conput er broadcast i notification,of cross (NOX) alert e. NO
alert indicating faa@g@}ﬁ??ﬁ‘i %ﬁ’gﬁoéﬁ‘? il WW&T@W fﬂﬁt,)l%@t %He;séh(’ffttger WH@FSGH
mat chi ng or deddsrs besebHylenoh g@htityquantities of the security are
presentable for inclusion in the order bl ock.
orm an order block of at least a subset of the matched orders;
responsive to a threshold volume of matching orders being reached, broadcast a
notification of cross (NOX) alert to each of the plurality of participants, the NOX alert
indicating a beginning of a time window during which further matching orders to buy and

sell quantities of the security are presentable for inclusion in the order block; and

at an end of the time window, execute the order block.

13, The system of claim 12, wherein the central computer is configured to execute the order

block at a midpoint price of the National Best Bid and the National Best Offer (NBBO).

14.  The system of claim 13, wherein the midpoint price is calculated from a value of the

NBBO captured after the threshold volume is reached and before the NOX broadcast.

15.  The system of claim 14, wherein the further matching orders are included in the order
block only if the calculated midpoint price is within a range of the NBBO at any time during the

time window.,

16.  The system of claim 12, wherein the central computer is configured to:

for each of the matched initial sell orders, apportion to the matched initial sell order a
percentage of the lesser of a total number of shares of the matched initial sell orders and a total
number of shares of the matched initial buy orders, the percentage being approximately equal to
a ratio of a number of shares of the matched initial sell order to the total number of shares of the
matched initial sell orders; and

for each of the matched initial buy orders, apportion to the matched initial buy order a
percentage of the lesser of the total number of shares of the matched initial sell orders and the

total number of shares of the matched initial buy orders, the percentage being approximately
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24. A hardwar e-i npl enent ed conput er -readabl e st orage nmedi um havi ng
stored thereon a series of instructions executable by a processor of
a security transaction-assisting machine, the instructions which,
when execut ed, cause the processor to performa nethod, the nethod
conpri si ng: receiving fromat |east a subset of a plurality of
system participants, initial orders to buy and sell atgewulotkeyNo. 14611/2
mat ching at | east a subset of the initial buy orders to at |east a

subset of the initjal sell_ orders based at |east on quantity; form ng
2 or de Pl e ot mirihes f o bk o B A R by Brefosp! number of

r esponsiskfed of tie hdlfi28 hatigl ovpbiaer, of mat ching orders bei ng reached,
broadcasting a notification of cross (NOX) alert to each of the

pIuraIité of Egrticipa ts, the NOX alert indicating a beginning of a
time wirdow Of PREMAHCEHD  Brificern hacerphymatie ssortesdfoand sel |
quantities Ofyrleh® FRRMMbicNePRRRAIES BRIERDABOHBR td D! RiaR fil el %ﬁ &i&%f
bl ock; and at an end of the tinme w ndow, executing the order ock.
25. The priseHess odthedpapial 2 o Lipumthsr olcshpmss pEthe gratched Birtherisell erddrsend & fhwal

time W nAOWe: of shares of the matehed further buy orders, the percentage being approximately equal to
a ratio of a number of shares of the matched further sell order to the total number of shares of the
matched further sell orders; and
for each of the matched further buy orders, apportion to the matched further buy orders a
percentage of the lesser of the total number of shares of the matched further sell orders and the
total number of shares of the matched further buy orders, the percentage being approximately
equal to a ratio of a number of shares of the matched further buy order to the total number of
shares of the matched further buy orders;
wherein, residual portions of the matched initial buy orders and the matched initial sell

orders are treated as further buy orders and further sell orders, respectively.

18.  The system of claim 12, wherein the threshold volume is determined as a function of an

average daily volume (ADV) of the security.

19.  The system of claim 18, wherein the threshold volume is a function of a twenty day ADV

of the security.

20.  The system of claim [2, wherein the threshold volume is determined as a function of a

market capitalization status of the security.
21. The system of claim 12, wherein a length of the time window is less than ten seconds.

22. The system of claim 12, wherein a length of the time window ranges from two to ten

seconds,

23. A method of a security transaction-assisting machine, comprising:
matching, by a processor at a central computer, received buy orders to received sell

orders with regard to a security, wherein the matched orders form an order block: and
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publishing the initial matching orders as a first block print that
includes a total volunme of initial matching shares and a price at
which the initial matching orders were executed; and publ i shi ng
the further matching orders as a second block print that includes a
total volune of further matching shares and a price at which the
further matching orders were executed. 26. The net hosttgheyDbckktNolissr1/2
wherein the initial matching orders are executed at a m dpoint of a
Nati onal Best Bid and National Best Ofer (NBBO value taken prior to
the NOX br oaterpssive rathrashold yplupe of ratcher orgers beiae seaglhed, tr senitabeoranutey
m dpoi n 3 O , . .
he end S R o o e N O ] AREkiRg = oophinP R P
cent r al windeputeingi whiclo fifrthgu matthing: orddrs ér bshende sl gfantities ¢fi tre swduritoave
publish the l.niti in rders as a first block print that
i ncl udeg};ea(%t%)ticaﬁ%r @%‘Iugrgrﬁe%gbe?ﬁ?rtbﬁ%k’ mat chi ng shares and a price at
which the initial matching orders were executed; and publi sh
t he furZher Adbchiargnpladentdasnputgeesiable bloogk mpdiunt hating storedaharetas a
total volune.of further hing shares and. a price at.which the
fur t her SRR B aRE R A RTTat! aor Esy Parng rpine: e
wher ei nidstigctiond #vhigh, With ekdci@d WatkRnise RERsPXRGIEBEN Anethod] (BP@AERLI Of a
Nat i onal Best Bid and National Best O fer (NBBO value taken prior to
t he NOX‘HP&itfast, and the further matching orders are executed at a
m dpoi nt of @R NBB@oMa! Wast A8 8f 4 BliralilCoMNMeR PAREHARE, iniBlorBEE QMR
the end of the tine w ndow. 24A

and sell a security;

matching at least a subset of the initial buy orders to at least a subset of the initial sell
orders based at least on quantity;

forming an order block of at least a subset of the matched orders;

responsive to a threshold volume of matching orders being reached, broadcasting a
notification of cross (NOX) alert to each of the plurality of participants, the NOX alert indicating
a beginning of a time window during which further matching orders to buy and sell quantities of
the security are presentable for inclusion in the order block; and

at an end of the time window, executing the order block.

24



25,

26.

The method of claim 1, further comprising:
after the end of the time window:

publishing the initial matching orders as a first block print that includes a total
volume of initial matching shares and a price at which the initial matching orders were
executed; and .

publishing the further matching orders as a second block print that includes a total

volume of further matching shares and a price at which the further matching orders were

executed.

The method of claim 1, wherein the initial matching orders are executed at a midpoint of

a National Best Bid and National Best Offer (NBBO) value taken prior to the NOX broadcast,

and the further matching orders are executed at a midpoint of an NBBO value taken after the

NOX broadeast, but before the end of the time window.

27.

28.

The system of claim 12, wherein the central computer is configured to:
after the end of the time window:

publish the initial matching orders as a first block print that includes a total
volume of initial matching shares and a price at which the initial matching orders were
executed; and

publish the further maiching orders as a second block print that includes a total
volume of further matching shares and a price at which the further matching orders were

executed,

The system of claim 12, wherein the initial matching orders are executed at a midpoint of

a National Best Bid and National Best Offer (NBBQ) value taken prior to the NOX broadeast,

and the further matching orders are executed at a midpoint of an NBBO value taken after the

NOX broadcast, but before the end of the time window.
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