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undertook a study of the effect of internalization on
thisRadte GigenlF Bdlvhéd/ R by regulatory bodies and investor watchdog
groups.
[0003] Over time, however, the term “internalization” has broadened to such an
extent that in some circles the term “internalization” includes any type of trade where
a dealer participates. The types of trades involved in internalization matches are
usually large block trades that are transacted off-exchange (e.g., “upstairs™) because
firms feel they are better able to handle the risk involved in committing the significant
capital required.
[0004] The infernalization of orders has long been a controversial topic. In 2000,
the SEC undertook a study of the effect of internalization on the execution quality of
customer orders and invited market participants to comment on the subject.
Detractors claimed that the practice harms investors by overcharging them and

reduces market liquidity and transparency since the orders are never exposed to the

public markets for competition. Proponents claimed that internalization actually
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firgy foutes b oxdgrsand slk ordgys tosthe spie issenieithe me market center for
internalizati onper se, because the orders were not
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qual ity of brokerage firms is ranked by financi al
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orders at all, even if the execution occurs
braketrageafinnsais [rgnked by financial services research organizations according to

criteria that includes whether orders are internalized or not, some firms may choose to
not trade with their own orders at all, even if the execution occurs automatically
without human intervention on another market center.

[0006]  Accordingly, there is a need for a method of tagging orders on a posting

market center so they do not execute against contra side orders from the same firm.

SUMMARY
[0007] According to an aspect of the present invention, a method for preventing
orders posted on a market center by a trading firm from executing against contra side
orders sent by the same trading firm, which includes providing a market center order

book having orders posted thereon, wherein the orders posted on the market center
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DESCRIPTION OF THE DRAWINGS

[0008]  These and other features, aspects and advantages of the present invention
will become better understood with regard to the following description, appended
claims and accompanying drawings where:

{0009] FIG. 1 is a block diagram illustrating the trading environment in which an
embodiment of the present invention operates;

[0010] FIG. 2 is a flow diagram illustrating a process implemented by an
embodiment of the present invention to process an incoming buy order differently
according to whether it is an anti-internalization order or not; and

[0011]  FIG. 3 is a flow diagram illustrating a process implemented by an
embodiment of the present invention to process an incoming sell order differently

according to whether it is an anti-internalization order or not.
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appended cl ai s and acconpanyi ng draw ngs where:
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according to ether it is an apti-jinternalization
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Fl g 1, a trading environnent in which an enbodi nent
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operates i s depicted. The exanpl es di scussed herein
thisrepbaeinent peludssiapasting anaskes cemier 24pyhishdaterasts with amyanber of
resent invention in an equity security market center
othgfinpispingsiters Hhifi.ei awashsarkgtish draderelar srdebeendingt firmse26 and
Mpresent i nvention could be used in any type of _
prkgb Nakers 31nsk rsherdd e meratood dlat dhe trading onvironmeniteofgthis
equities, futures, options, bonds, etc.). The trading
erghpdimesih reuporis fbut [doss eoth edivine MarkeicMakbes 34, podaikeigMaker
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order sending firnms 26 and Market Makers 31. It should
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sufficient processing and memory capabilities and does not refer to a specific physical
location. In fact, in certain embodiments, the computing system may be distributed
over several physical locations. It should also be understood that any number of
traders 26 or Market Makers 31 or away market centers 24 can interact with the
posting market center 20. The posting market center 20 is the market center on which
a specific trader at an order sending firm 26 posts a specific order, and on which a
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.

[0013]  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



enbodi nment supports but does not require Market Makers

31, a Market Maker Interface 32, or Market Maker
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Mg Waléer%@habﬁt avahgarketaentsrs| 24 qud dhe grderematchipg giigine 21 in
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the, Qidelecxgpiionsecsss. elhe ppeinganare ceneri 29 mayf alsoiaelpdman eyder
_stored to a best bids and offers and | ast sal es data
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reports (prints) are stored. The posting market center
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rules that are used by the order matchi ng engi ne
These bids and offers are logically depicted in a Market Maker Quotes structure 33 in

this illustration. In actuality, the Market Maker bids and offers may physically reside
in the away market center best bids and offers data structure 25.

[0014] Throughout the discussion herein, it should be understood that the details
regarding the operating environment, data structures, and other technological
elements surrounding the posting market center 20 are by way of example and that the
present invention may be implemented in various differing forms. For example, the
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.
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These rules are illustrated in the table shown here:

Incoming order has Al Flag? | Posted order has Al Flag? " Action
No No Execute orders
No Yes Cancel Posted order
Yes No Cancel Incoming order
Yes Yes Cancel Incoming order

Setting an Anti-Internalization Flag for an Incoming Order

[0016]  When an order sending firm (e.g., trader 26a) does not want an order that it
sends to a posting market center 20 to interact with another order from the same order
sending firm, the order sending firm indicates this intent in the order it sends to the
posting market center 20. The posting market center 20 upon receipt of the order sets

a flag within the order that notifies the system that this order is not to interact with
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ant1-1ntemah%/a?10n tag, as determined by a trader 26. In a different embodiment, an

order sending firm may choose to specify on a firm-wide basis that it does not want to
internalize any orders, wherein all orders sent by the firm carry the anti-internalization
tag. In such an embodiment, the posting market center 20 may have a customer
gateway automatically assign the anti-internalization tag to all orders from the order
sending firm.

Anti-Internalization Orders and Market Maker Quotes From the Same Firm

[0019] If a posting market center also appoints Market Makers in some issues,
then anti-internalization rules can also optionally be extended to include a restriction
against the execution of anti-internalization orders against Market Maker quotes from
the same firm. A firm may send orders to the posting market center 20 as a trader 26.

The same firm may also send quotes to the posting market center 20 as a Market



of orders trade and execute in the sane manner as any
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Anti-internalization Orders and Market Maker Quotes
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al so appoi nts Market Makers in sone issues,
then at step 102, the process sets the Al Flag = “Yes” on the incoming buy order in
accordance with the order sending firm’s instructions. Next, the process retrieves the
national best offer (NBO) at step 104, for the purpose of determining if the incoming
buy order is marketable. At step 106, the process compares the price of the incoming
buy order to the NBO. If the price of the incoming buy order is less than the NBO,
then the order is not marketable, and the process continues to step 108, where it posts
the buy order to the Book in price/time priority. (Alternatively, if the buy order
cannot be posted because it must execute immediately, e.g., an IOC order, then the
order is canceled instead). Regardless of whether the nonmarketable order is posted
or canceled, the process stops at step 110 as indicated.
[0021]  Returning to step 106, if the incoming buy order is greater than or equal to
the NBO, then the order is marketable, and the process continues to step 112. At step

112, the process checks whether the posting market center 20 is at the NBO or not. If



then anti-internalization rules can also optionally be
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then the process returns to step 104 where it repeats the procedure described above to
determine if the incoming buy order can continue to trade within the Al restriction
rules.

[0024]  Returning to step 118, if the firm identifiers are the same, then the process
continues to step 120. At step 120, the process applies the rules previously explained
for determining whether an order carrying an Al Flag should be cancelled.
Specifically, the process checks to see if the incoming buy order has an Al Flag set to
Yes. If the buy order is flagged not to trade with orders from the same firm, then the

buy order is canceled at step 122 because the incoming buy order and the retrieved



then the order is not marketable, and the process

continues to step 108, where it posts the buy order to
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sell order

is greater than zero. If it is not, then the incoming buy order has been completely
filled, and the process stops as indicated at step 132. On the other hand, if the buy
order still has quantity available to trade, then the process returns to step 104, where it
repeats the process of determining whether the incoming buy order can trade within

the Al restriction rules, as described above.

Setting an Anti-Internalization Flag for an Incoming Sell Order and Determining_if
the Order is Marketable

[0027]  Referring to Fig. 3, the processes for handling an incoming sell order are
very similar to the processes described above for handling an incoming buy order.
Fig. 3 illustrates the process implemented by the order matching engine 21 where a
trader 26 sends a sell order to the posting market center 20. At step 200, a new sell

order is received by the order matching engine 21. If the trader 26 does not want this
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execut e agai nst each other, as indicated at step 128.
If the process determ nes at step 130 that the

w0 pwo2regs buy order still has quantity renai ni POI/US2006/016684
trade after the match, then the process returns to

sefliobdr 1D GadNeiErnbhil ”r(l? ? e?% aﬁlsI Y Sngp&‘aé? &B ?hedégaﬁx%rijilgﬁ,dthen at

above to determ

h Pl s .
stﬁ)o %224]%1 Ir%re%’]s:' %égsetﬂ)gé élti”ﬁa e ‘fé!s rt%h{hrel iﬁ&&n%ﬂ sléll.e rder m

il d o e schBER A0S ﬁ’,{s&&&%%s CHR, ntﬁgﬁmc% eyt

rocess appl

naﬁﬁmgg e G a%“p%éé. e i
g e
PSP SO B .

ret |e ed order are fromthe firm and

) e bR SR E e P oeeRn b dem 200 et gt

0 sthen stops for .this or der. as |nd|cated

gt B33 BolEoasic SR afiPritg RMRAVGlval s e p1oeT nole
roc§%s determines that the incom ng buy order is not

ber RS {PERRMR 1A Suptceerite FAmEdIAEY - has ERG otlendhan th SRt fe
e., the Al Flag on the bu%/ order is not

Cagﬁ‘eetled Blﬁfeg)s eRpgardless ofowhgsher e denmpiketablcader isrpnsed oy
to ste 124, where it checks to see |f the retrieved

cageqlgd, @F@fé}cefﬁé@%ﬁt spap 240 ggjindispted.o Yes. |f the retrieved

sell order is fl ag&ed not to trade with buy orders

(0938 m (Redurgipgdo siep A6, iffbnineoraing eell orderdelessthpn o qganl th the
cancel ed at step 126, in accordance with the rules
NBBethrw ths| grdendp esleetables ond theeresssroesintinges 6 sisp 243, avteEp
if it carries the Al Flag set to Yes. If, however, at
213t tp propess chevlss phetbersghe phstieg maketscentan0 ishethe NBB eved If
sell order is not
the posting market center 20 is not at the NBB, then the process must route the
incoming sell order to the away market center or market centers at the NBB, as
indicated at step 214. If the sell order still has quantity remaining after it has routed,
then the process continues to step 230. (Alternatively, if the sell order cannot be
routed due to its order type, then the order is typically either canceled or else repriced
less aggressively and processing stops).
[0029]  Returning to step 212, if, on the other hand, the posting market center is at
the NBB, then the incoming sell order can match one or more buy orders resting on

the posting market center 20. The process retrieves the best (highest-priced) buy

order on the posting market center order book, as indicated at step 216.
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restricted against trading with orders fromthe sane

firm(i.e., the Al Flag on the sell order is not set,
wW@eooelisws8 s set to No), then the process proceRUBUSI06/016684

step 128, where it matches the incomng buy order with

[6030] I etAti gapesh sSehd F@)&@L@roon{p%%ﬂe fHim SUSB S Eirnilg of the

process checks if the incom ng buy order Leaves

ifteAig deM okder & ﬁ@tff%ﬁa ﬁé}ﬁrﬁelz &iBaID) Bf ihk rétﬁeﬁ:@tbuy LRRR mﬁe
i ncom ng buy order has been conpletely filled, and the

PR QEESRers bR A shilditctRd 1n@5m g%éh drdér an@@ethg\eed% ©fder

hand, if the buy order stil guantity avail e to

e&é'cﬂféealgalhg%gcl{ Sffer p&sQﬁ(ﬁ?aﬁ d;fe s 53! ﬁ‘t%@gﬁég ﬁetﬁﬁﬁﬂﬁé'seat bikp

repeat’s the process o i Nl ng

256 GRMH Qn&)g% Csrefi ®rd cf? §1Bll Bﬁsatﬂ%ewlytrghﬁmhg B lde"BR1 file (ﬁtldt&ln

rules ribe ove

LS RBRE ! L7 B0 B0 IE BRSSO o
dgt%ltn? Bé lfntge 'irrclo@r% dseﬁ orﬁeq ecaﬁ) r(: %15’ %S tl‘Ii(?C Wli%l?ﬁ cHlé Rg I‘QSH‘ICUOH

ncomn are very SI m processes

r@g;crlbed above for handling an |ncon1ng buy order

'g. 3 illustrates the process inplenented by the

hi i 2 1 26
l@&qfr orimipg % FEP BE& oty SRy P Tt PGS g e
th d
SRE S RESE SPuS o Ser a0k KT UE P00 thet g eeST bl e roles
h I to tr.ad t 1
RIS SepIoe oy p%gnéﬁ‘wé wﬁeﬁlﬁf A Shinarying G A1 3648 hotia Be
t h th [
gl?ca@?ds .Sﬁ?gé %élefd ﬁe@cew eqkh@ sg% ffdk?%nlgcqrﬁ?m%?éf)@dgr as an Al
i nstructions. process retrieves the nationa
Flagsset ‘éeS( ,\]ég)e qﬂl Qg{ie(grjs Q@gedfn@p tor trase rymhpqyg gr's djom the same

detern1n|n8 if the incomng sell order is marketable.

e thexgl orden s ganerlessy steprigarbegrushie frdopdngotellrgager and
i ncom n

the retrlevec? buy order are from the same firm and the incoming sell order has the
more recent timestamp. The process then stops for this sell order as indicated at step
232.

[0032] Referring back to step 220, if the process determines that the incoming sell
order is not restricted as to interacting with buy orders from the same firm (i.e., the Al
Flag on the sell order is not set, or else is set to No), then the process proceeds to step
224, where it checks to see if the retrieved buy order has an Al Flag set to Yes. If the
retrieved buy order is flagged not to trade with sell orders from the same firm, then
the retrieved buy order is canceled at step 226, in accordance with the rules previously
explained for the cancellation of an order if it carries the Al Flag set to Yes. If,

however, at step 224, the process determines that the retrieved buy order is not
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sell order to the NBB. If the price of the incom ng

sell order is greater than the NBB, then the order is
wmodoerersket abl e, and the process continues to BCEPSD08016684

where it posts the sell order to the Book in

reﬁfié:tgdaééa%ﬁ?trﬁ’cﬁh%@h%%fdeﬂsﬁo‘ir? e %&rﬁé’ ﬁh%{ é é fthé AF Flsc'l Ion {3 bqg/r

cannot use I nust execute I"ate

orlger{g% g%tgt ogaég gs gé thIII tﬂ V‘%g’t% 50@? ero%eg%s %&ezg& \ghere it
m%‘%?%*ge echANs 80 Rl R0 Bleui o e%eifef;‘ 206, i1 the
b0 Rl O b T BRSSPt Bt BBy

s e At B Bt e o S el B Tors Soupmeon
markt cen S not at th

o b e R SELE B8 bl 1 o

er to the awa r enter or market centers at
orfiraifses mﬁ&ﬂ‘?fﬁ&%ﬁ?ﬁﬂ%ﬂfe GER e propessTetug i e $04onbrgp it
stil has ntlty remaining after it has routed, then
“’*P%& £ Btog &ﬁfterfwa’é\g vihsthey %ﬁ inogning sqlk rdergan fafs, within
sel |, order cannot be routed due to its order type,
th‘? FFS?ﬁBO’b’iU&éraﬁdﬁscf@?iq%’aY?y ei ther canceled or el se
r:ﬁ&” ced | ess aggressively and processi ng st op S?i
29] Exegrnlgsiaf hgw orlestcepyipg the AkFlagn Yien € AdtOrdershanerate
the posting market center is at the NBB, then the
arg ﬁ’f%hiﬁﬁx Gelewt | It shoylsk becundersiapd thabthe onder prices and ynagketi rises
resting on the posting market center 20. The process
digcagsed &vibsseteramplesare bhiwgh of exapmilcenty tchoillystatectew thn pdvess
posti ng market center order book, as indicated at step
of 20 mpodiz@it AthestaptiGiBndieh Al ©r®mss conpares the firm
identifier (Firm D) of the incomng sell order to the
Exfaimple i: d e MoniMarketélite AhLibit $xfll @dder is Bostédeved buy or der.
If the
[0035] At the start of the examples that follow, the internal order book of a

posting market center appears as indicated below. In the examples that follow, the
Best Bid and Offer (BBO) from an away market center (MarketA) are also included in
the internal Book for purposes of illustration. However, the orders in the following
examples will not route to the away market center, as routing for AI Orders is no
different from routing for non-AI orders.

[0036] The NBBO is $23.05 to $24.00 (500 x 800). The internal Book looks like

this:

Bids Offers
Order A: Buy 500 @ 23.05 Order C: Sell 800 @ 24.00
FirmID = ABCD FirmID = ABCD
Order B: Buy 400 @ 23.02 MarketA: Offer 300 @ 24.01
FirmID = EFGH
MarketA: Bid 600 @ 23.02
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firmidentifiers are not the sane, then the incom ng
sell order and retrieved buy order execute against
weamb/1zteBer, as indicated at step 228. |f the PCDUSNE6/016684
determ nes at step 230 that the incom ng sell order
still has quantity remaining to trade after the match,
Cess . I . Q e e dt, repeats
A} Boltf oRIGRCOe (RO ol Ry BB Fed 1y "RES
' i n Il .order, can.conti to trade withint
oo 1P o8, e BT S50 e i WP SOt ook, of e
ik, aon, the ot her_hand he firmidentifiers are the
posip it S P 28 Sl s Pl plagb st gt Sty
the. process . .applies the rul es previously explained for
mﬁsﬁgﬂﬁ&ﬁﬁﬁﬁt et her an order carrying an Al Fl ag

showl-d-be—cancelled—Specitfic ;
i i i _selll_order 28
Pqsting Market, Genjar SO0 23 05 oy | Posting Markef Qﬁ’&;éﬁrt&qol@ 2)%903/\& tH

| PostingMarket Grpfer 400B 2302 rm| then the sell order is
cancel ed at step 222 because the incom ng sell order
08d t hEhernestinganasietisenierci0deseivas the folnwingiaceming ofder:m and
the incom ng sell order has the nore recent tinestanp.
The Prodes: Selbe00sBRIDN S Birmilhi=s1BEA), Al dtlager Yas
i ndicated at step 232. [0032] Referring back to step
[0038), iReferhing pricigcs theduomssreeeess theancotitineg ordacirsteg2@0sdnd
order is not restricted as to interacting with buy
setsrtokeA BFIhg eqnat tocY esefmethe iorder 4tistep 202.t ke prbedsh thgn oetri¢viee the
sell order is not set, or else is set to No), then the
NBB @t etss 24, aoéd edmpares i epic@ 28incorhing Sell tOrdéreld K$23L95) e the
if the retrieved buy order has an Al Flag set to Yes.
NBB ($23)5) ett stapeddéd Az Bell@drdarD’s pri¢d iadipher thai the OWBB, altbeorder
with sell orders fromthe sane firm then
is not marketable. The process continues to step 208, where it posts incoming Sell

Order D to the Books (the internal book and the public book) according to price/time
priority and processing is completed, as indicated at 210.

[0039]  The NBBO is now $23.05 to $23.95 (500 x 600). The internal book looks

like this:

Bids Offers
Order A: Buy 500 @ 23.05 Order D:  Sell 600 @ 23.95 <«
FirmID = ABCD FirmID = ABCD, Al Flag = Yes
Order B: Buy 400 @ 23.02 Order C:  Sell 800 @ 24.00
FirmID = EFGH FirmID = ABCD
MarketA: Bid 600 @ 23.02 MarketA: Offer 300 @ 24.01

[0040]  The public order book looks like this:

Bids Offers
Posting Market Center 500 @ 23.05 Posting Market Center 600 @ 23.95 <
Posting Market Center 400 @ 23.02 Posting Market Center 800 @ 24.00
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the retrieved buy order is canceled at step 226, in
accordance with the rules previously explained for the

w@2weabie8t i on of an order if it carries the AlPEI/HSE016684
to Yes. I1f3 however, at step 224, the process

ESLRIT NERLNSL mg%r[(&fgrdggwrgg Ul o DEASL i ExeclEth
OB 0o o5 Do
et fgefrzfit’?‘ﬂy E@B\ﬁv R Fagdarli i Efelzlsoortd he
i“ﬁ‘{?im. SFEGE (e e PR F BT TP e ILE G o THEHO0
selsli B} El?%g@a&o%?ér b e T Thpbosspiedipf the
NSO piab B e F?‘tag"g?SS‘SF\ eric% {HE)‘?”EB'{‘E‘!%!?%‘Y %@%ﬁ@“ﬁ%ﬁ%we
N%%é@%%?;){ BB g Meake: Drdres seamerkeiatle rbo”d 43%‘1?1%10%@6

restriction rules, as described above.
pr%@éwnagueé fo i 18y Whire it checky Whgthenthe posting la@rket %@r 10§
Orders") operate are provided below. It shoul d be
at {peRBOy Forptt Mt Sellfarder Be2hP ) da gt tis dNBR(KSEO5)rthe grocess
di scussed in these exanples are by way of exa le only
contnyeR FaLE b ehom Favievgh the dareestprioed s@tvmém Qe Dof ¢ he
i nventi on handl es Al Orders. Non- Mar ket abl e
[0043]1Li nThe Betelss el eentinuesg stepd 1?0&@ it Apmpares the dinmIBrof
the exanples that follow, the internal order book of a
ingrawing Byy fudadt (J&itte rthqaliipeﬁ} of mtrieveriSdb@uldr DeUEWD)| As
t he exanples that follow, the Best Bid and O fer (BBO
th¢ Fomlanarewat/themarke ttherewoeld beMer fistralizatien” zing the pro¢essisd
in the internal Book for purposes of illustration.
abldoteetvazle , indonengBate Osderr IE tvitk 200 shapes ofgposted Sell Order D at the

price of $23.95 at step 128. The process then checks to see if incoming Buy Order E
has any additional shares available at step 130 and, in this example, determines that
the order is completely filled. No further processing is required as indicated at 132.

[0044] Sell Order D still has 400 shares remaining, and the internal book looks

like this:

Bids Offers
Order A: Buy 500 @ 23.05 Order D: Sell 400 @ 23.95 €«
FirmID = ABCD FirmID = ABCD, Al Flag = Yes
Order B: Buy 400 @ 23.02 Order C: Sell 800 @ 24.00
FirmID = EFGH FirmID = ABCD
MarketA: Bid 600 @ 23.02 MarketA: Offer 300 @ 24.01

[0045]  The public order book looks like this:

Bids Offers
Posting Market Center 500 @ 23.05 Posting Market Center 400 @ 23.95 €
| Posting Market Center 400 @ 23.02 Posting Market Center 800 @ 24.00
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exanples will not route to the away market center, as
routing for Al Oders is no different fromrouting for
wWeweAL1688 ders. [ 0036] The NBBO i s $23.05 to $PA1/082006/016684
(500 x 800). The internal Book |ooks Iike this:As al
posted orders in the foll ow ng exanples are fully
di spl ayed, they are al so aggregated at each price
. . o

o ket' eﬁter ubl i c order, book .résehtl I' ks P?Ee
A T S S R T R
f ol | ow i ngconi rder:. der D Sell 600 @ 23. 95,
e ﬁs&f@‘ﬂﬁg@&ﬁ@ lr'gé%@]AB%é% i H‘.l’ffgg= ¢ Fig. 3,
process receives the incomng . order at step 200
w&%j S R g torF 12, 5 RERF§SY regevoy e RGomingardesaggrb 50 and
st ep §02. The process then retrieves the NBB at ste
setsibe ALNge edab i ¥es forie grdera sisp 107 SR Prgoese then esteieves the
é$23.95) to the NBB ($23.05) at st%§5206. As Sel
NP gk stepy 194, d cempares, thg sice oh igoming EOrdenE (389 tq the
not marketable. The process continues to step 208,
NEREP2-95) atpiben L6 s drfominediyy Ordeides piir is erepier Banths NBGhe
i nternal book and the public book) according to
the, pjogess cPRFEURY foctapt M 2avoere it shecks whgthersthe pagbing maeket genter
i ndicated at 210. [0039] The NBBO is now $23.05 to
20¢in 3t ths NBIQOr rots 08 SellThuded Ri(8232f) ibstikatl taoXBO ($R2IDhibs:
[ 0040] The public order book | ooks Iike this:Exanple
process\daniiates bd stepAl 16Mahdre it r@idveihddowdst-priced sell biler Onter D.

Fi nn Executes [0041] In this exanple, the posting
[0048] k et Tlegmoesss @0n catiniesas stehd 18,0hhapevitregmpardethe FirmID of

Buy

o ary

incoming Buy Order F (4BCD) to the FirmID of retrieved Sell Order D (4BCD). In
this example, the FirmIDs are the same. The process then checks to see if the Al Flag
on incoming Buy Order F is set to Yes at step 120. The Al Flag in this example is set
to Yes. As the Al Flag = Yes on incoming Buy Order F, the process cancels
incoming Buy Order F at step 122 and processing is completed as indicated at step
132.

[0049]  Asa matter of note, although the Al Flag on posted Sell Order D is also set
to Yes, the order is not canceled. When the process encounters two Al Orders from
the same firm, it cancels the order with the most recent timestamp in this embodiment.
Since incoming Buy Order F has a more recent timestamp than posted Sell Order D,

the process cancels incoming Buy Order F.
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Order E: Buy 200 @Market, FirmiD = IJKL, Al Flag =
Yes [0042] Referring to Fig. 2, the process receives

W0 b@oizisesri ng order at step 100 and sets the APCHUSZN06/016684
equal to Yes for the order at step 102. The process

mﬂeflg{eféﬁ%’l%%oﬁa? glhea?l%%’oi’%/a@b ;gsd,tl gr ﬁl% Ot he

uy

T,$2_§Le; ﬂ:afﬁhﬂt’fl ephé Jg%ﬁlc-\;s,—ul Ket- l\.la—d’c‘f Soﬁu ar 'rJ\_;T’ibI €
a\?ﬁ%_@ }ig't, RARI et her tlﬂ%?% gy t er

FirnlD s ABLE NBO or_not— As—$ e g“" '°J*
Oy DA E R "1 SR T iy o
Mﬁketﬁhnﬁﬁﬁ()ﬂ@ﬂ%p%mqq t hen Mﬁh@m@fﬁer 8 @8 Pl118

re it corrpares the Firm D of incom ng Buy O der
W?ilj KL)The@ublpfeorﬂ#rrhwbre@famsewhaeg@cﬁné,émll loeks(alléie thsy ABCD)
As the FirmDs are not the sane, there would be no
"internaliBds on" and the Jprocess is dif@sto trade
Pastirgoivipnliet @uier G066p 2804 t h | Fostingiarkes Gehtep 396 avi2587 |
PogrinpeviaetaEenten et 00 (@ 22001 $2Postgavarketéjenic? $00 Tn4.00
process then checks to see if incomng Buy Order E has
any additional shares available at step 130 and, in
Extahipk 42 x aNiatietabieN@r Al hiasit BinaDrdehieon theeSamie FiroiReadiaddy
Cdusinp @osted\RelifQrdénte be paaeidsi ng i s required as indi cated
at 132. [0044] Sell Oder D still has 400 shares
[0052)ai Ninlgs exunthld, e postiey Madkedaflsr LORKESIves the fdlldivrig order
[ 0045] The public order book | ooks like this:Exanple

(thid: sadvbiki B b fle BieRtdpt tNat BisYorder d6ds nbf @yiheAaSas®: Firmis
Cancel ed [0046] In this exanple, the posting nmarket

centRrondé G-eBey Yes@t 397 phhawi-ngpgy der: -> Order F
Buy 700 @23.97, FirmD = ABCD, Al Flag = Yes

[0053]  As in Example 3, the process receives the incoming order at step 100.

However, as Buy Order G is not an Al Order, the process does not set the Al Flag
equal to Yes for the order at step 102. The process then retrieves the NBO at step
104, and compares the price of incoming Buy Order G ($23.97) to the NBO ($23.95)
at step 106. As incoming Buy Order G’s price is greater than the NBO, the process
continues to step 112, where it checks whether the posting market center 20 is at the
NBO or not. As Sell Order D ($23.95) is still at the NBO ($23.95), the process
continues to step 116, where it retrieves the lowest-priced sell order, Order D.

[0054]  The process then continues to step 118, where it compares the FirmID of
incoming Buy Order G (ABCD) to the FirmID of retrieved Sell Order D (ABCD). In
this example, the FirmIDs are the same. The process then checks to see if the Al Flag
on incoming Buy Order G is set to Yes at step 120. The Al Flag in this example is

not set to Yes. As the Al Flag is not set to Yes on incoming Buy Order G, the process
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[0047] Referring to Fig. 2, the process receives the
incom ng order at step 100 and sets the Al Flag equal
wWa 0o¥asieBor the order at step 102. The pr ocessPCTIEs2006/016684
retrieves the NBO at step 104, and conpares the price
pr&abzeedss?g S@g ﬁ‘%l Ri¥re ﬁ]%lgémks E% ge%gigth%% Fla@ '951 b&rlér\é%ges(ﬁ Orded P is
se@b§ater than the NBO, the process continues to step
112, where it checks whether the posting market center

B8, e SR e, B 4 fphyiabeL
w%y%w.%wﬁmﬁﬁgﬁﬁgﬁwww
I ram 0]

D& flictgd uy FASé%fb{ i TR RRrE BF it gy év&e%ﬂf PR RsY
b SEAER corp P i 6 2R Ty o Bydet foingt GGy, @5%%58

bec:%/ gder Fis set to Yes at step 120. The Al Flag in
ATE gXarrpIeis set to Yes. As the Al Flag = Yes on

wwmmwwwmm“%@% k"
svnetsfoetbd Bradeu ol el G ver 15l 5o

cnt to Yes __the order is cancel ed. \When the

_process enddifint ers_two Al Odprqunm@ﬁié’ssanp firm

Orgler Asari@l H0@a@38% der wi t h |QrdenfisstSelle 8€h@ 4 MWest anp i 1
FirmfDs= df6éHi ment . Si nce i nadwi"§ BAPCOr der F has a nore

OrderdintBuyl 40040 3392t han post|@darsAl Qffed300 @,24tMe pr ocess
FigelbceEEGFhconi ng Buy Order] F.[0050] The internal book

Marketdi: nBid6f0 @262 and stilll 1 ooks like this: [0051]

The public order book remai ns unchanged and still
[0055pks THelpablidwraer book momentarily looks like this:

Bids Offers
Posting Market Center 500 @ 23.05 Posting Market Center 800 @ 24.00 <
Posting Market Center 400 @ 23.02

[0058] Since incoming Buy Order G was not canceled, the process determines
that it still has 700 shares available to trade at step 130, and the process returns to step
104. At step 104, the process retrieves the NBO to determine if Buy Order G is still
matketable. The process then, as before, compares the price of incoming Buy Order
G ($23.97) to the new NBO ($24.00) and determines that Buy Order G’s price is
lower. As such, incoming Buy Order G is not marketable, and the 700 shares of
incoming Buy Order G are posted to the Books in price/time priority at step 108.
Processing of Buy Order G is complete as indicated at step 110.

[0059]  The NBBO is now $23.97 to $24.00 (700 x 800). The internal book now

looks like this with Order G included:
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Exanpl e 4: Marketable Non-Al Limt Buy Order fromthe
Sane Firmis Received, Causing Posted Sell Order to be
w@amveakwEs [ 0052] In this exanple, the posting PEF/kKE1006/016684
center 20 receives the follow ng order (the sane as in

Evarnmml-a-—2

Exarpt-e—3—gxcept—that—thips order doesSopgfs carry the Al

CEl an) - ﬁlnv o D 20N 09 o= o, —~ A .

r G/ ) Bty —7OPa[2E: e HobTH) 24 HBCD [ 0053]
Ordee oy INHELSY e procify stel ias e hcon ng
Order Aty B 500 @210 coss  dookMaHEHA Offer 308 @ .07 mot—an
FIWTMD\?Q/&BGRr t_h.g%nr der—at eba T,’”\e ?:I ag E‘QUaI

H
D
No

)
€S5S UIICTI

OrdesBi | Byed00 @ NBO at step| 104, and compare -
_ p| 104, and conpares the price
FirgddDinklfeding Buy Qrder G ($23. 97} te tgg NBO 3}095)

MagketAy &dﬁ%@ 2502 nconi ng\ Buy Order G-sprice

greater than the NBO, the process cgnFi Eijles to step
[0069D, Vihe peblictords bersnarhleplidike e posting narket center

20 is at the NBO or not. As Sell Order D ($23.95) s
still at tB&sNBO ($23.95) ) the proces©Ofsht i nues to

PosiingMarkd Cenlee 1760 @ 23.81 & e\ asting Marksibgntep 8PQ @24 |

Pogting@VarkédCater D00 [@0%E4] The process then continues t

PoStirgMakel. Conkeer400 i@ 28.0npar ¢s the Firnm D of incoming B

Oder G (ABCD) to the FirmlD of retrieved Sell Oder D
ExoABEB) NdnthatiekableEXPIRIitSell idWosketl (Priddds @hangtdin [atere. The
ERRPRESS then checks to see if the Al Flag on incom ng
~ BUy der Gis set to Yes at step 120. The Al Flag in
[Oﬁtﬁg S G} MPLEinipte, RRIpoSiEiz niddkeY BshterAD récBRvesthe Fdlgingsordat

set to Yes onincomng Buy Order G the

procﬁ%ﬁfﬂq‘?%‘%ﬁiob@_§4.@(EFMD=M‘MB,AIFE§©QI@S to see if
the Al Flag on retrieved Sell Order Dis set to Yes.

[09%5 2]| R%F&?SQ OFERS, tHebréddisSre8t AR incEaing oididR @8 st 200,

par anmet er “for
and sets the Al Flag equal to “Yes” for the order at step 202. The process retrieves

the NBB at step 204 to determine if incoming Sell Order I is marketable. At step 206,
it compares the price of incoming Sell Order I ($24.00) to the NBB ($23.97). As the
order price is higher, the process then proceeds to post incoming Sell Order I to the
Books according to price/time priority at step 208, and the process stops at step 210.

[0063]  The internal book looks like this:

Bids Offers
Order G: Buy 700 @ 23.97 Order C: Sell 800 @ 24.00
FirmID = ABCD FirmID = ABCD
Order A: Buy 500 @ 23.05 OrderI: Sell 400 @ 24.00 €«
FirmID = ABCD FirmID = ABCD, Al Flag = Yes
Order B: Buy 400 @ 23.02 MarketA: Offer 300 @ 24.01
FirmID = EFGH
MarketA: Bid 600 @ 23.02

[0064] The public order book looks like this (as shown in this example, orders are

aggregated at each price level without regard to the Al Flag):
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posted Sell Order Dis set to Yes. So, the process, in

turn, cancels posted Sell Order D as indicated at step
wWaA2®s/1Tte8% i s an exanple of the rule that whenP€TES2006/016684

process has two orders fromthe sane firm and onIy one

1 : Al P Al N ] 4 [
oraer rs d I \Iut‘l s I_IR: A O ucet "”"fo”g canceted:
Aol NE a g N Yal

Pl ket ton a%’%o@zzw RS R Copiet 1200 LR €

nt o
1C L SA) s gﬂt atTy —
PoéJrl\rllg %n en’qrjépﬁ@gz\u:nd; L ﬁDR7L Thae nubhlie nnhlar haok
L A\YAY E> r-l LI A Puul LAY A

IS T y UC 1 T v I —GC Ul OCT
Po ket te. ; .

Order G was not canceled, the process determ nes that
has 700 shares avall able to trade at step
HOINQECCKAD O/ BuydsnBosted step 104. At step 104,
the process retrieves the NBO to determne if Buy
[00¢Jder “deipestingimarketgenterlpeeiverthe fellovdrsaderhen, as
before, conmpares the price of incom ng Buy O der G
($23>g31yiexﬂo Buy 3 0P @2 B gl DAFCAnA! Hleget Fasnes t hat
Buy Order Pprl ce is lower. As such, incom ng Buy
[08¢&)er Itsf@rgn&@t igreds KhstPagsices reepings tHisdncporinasidar @t steif 100 and
i ncom ng Buy Order G are posted to the Books in
sefsrthe Af Fliazrﬁqtpi tooYasy fattheserder aeRp 16%2.0EksBrioprgs Bfen Brnpeeds
Oder Gis con‘pl ete as indicated at step 110. [0059]
to TeieieWBBONBS waiepsd, omd atcstep2I60D compgexthg Poipe off igoming
i nternal book now | ooks like this with Order G
BuynQtdere($23.09)60 jtheTNBOp($24.0@). dsabe odderokrica dslowen kise prokess,
this: Exanple 5: Nonmarketable Al Limt Sell is Posted
thérBfores postsinEimzing Bdy Onddrdtte theEBoakpingyick/fe bliotity at kies 108,
exanpl e, the posting market center 20 receives the
antl @kdcessing s @ighdete, as indicated at step 110.

[0067]  The NBBO is $23.99 to $24.00 (300 x 1200). The internal book looks like

this:

Bids Offers
OrderJ: Buy 300 @ 23.99 < Order C:  Sell 800 @ 24.00
FirmID = ABCD, AI Flag = Yes FirmID = ABCD
Order G: Buy 700 @ 23.97 OrderI: Sell 400 @ 24.00
FirmID = ABCD FirmID = ABCD, AI Flag = Yes
Order A: Buy 500 @ 23.05 MarketA: Offer 300 @ 24.01

FirmID = ABCD
Order B: Buy 400 @ 23.02
FirmID = EFGH
MarketA: Bid 600 @ 23.02

[0068]  The public order book looks like this:

Bids Offers

Posting Market Center 300 @ 23.99 & Posting Market Center 1200 @ 24.00

Posting Market Center 700 @ 23.97

Posting Market Center 500 @ 23.05

Posting Market Center 400 @ 23.02
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-> Oder I : Sell 400 @24.00, Firm D = ABCD, Al Flag
= Yes [0062] Referring to Fig. 3, the process receives

W b@oi1zis8sni ng order at step 200, and sets the PCT/BFRE6/016684
equal to "Yes" for the order at step 202. The process

E o2 Wktel A sNEB At piLcS I\/Fogl % BELENM . 1T 1 ncom ng

t conpares

[“‘i@ispéf?) Bl B T i Sl B S G2

oceeds .to ost Sell Order | to the

tE%e}éagg%ﬁ‘&pH&e?@% ‘?%egﬁg{dﬁ%nlgpri ority at step 208,
gggk‘f‘l ﬁﬁceP 4 S @Rty sl o il i Chook

| ooks § (as shown in this exanple, orders are

ted at each rlce | eve thout re
(067 3@)@ @Q%ﬁwé e Bl sl i | (v ﬁ)%é%yiﬁ W) e
Posted [O Qsting. market center 20 recejves
changoes jtgp I[Saan mj g@? 1nstegd%1{q)éer thgt Seéh?rdgbbls@lgsangg Order.
irmD = Fl.ag Yes [0066] Referring to Fi 2, the
Fagradhe or Ere‘i“@}%hén% sginedd RYeHGS B PEes c@?gesﬁoéﬁ“ gy Hritgats
sets the Al Flag equal to "Yes" for the order at step
the grder apifit WP’(’%’@‘Q’%’ efravedp lgpdetasthe megpmp eftbe medificordst.
step 104 and at sLeP 106, it coqﬁares the price of
ang iapsdiagl yebgekerteiege ifjthe ouier Bt Harkpiablr Gy BPAPIDE) 25 iRk
the order price is |ower, the process, therefore,
wesDat HICOMiBERIdey Buy Order J to the Books in price/tine
riority at step 108, and processing is conplete, as
[00Hdi caFhecprecess inetpis EXEpIE 066 es TieNRBROSs(ep 28231 Big. 8.0 At
$24.00 (300 x 1200). The internal book |ooks like
staph206; Excomplares The pricst afchepily-Badeld SallderdePt ($28.99% tavihdi WBBd
to be Marketabl e
($23.99). As the prices are equal, Sell Order I is marketable. At step 212, the process

checks to see if the posting market center 20 is at the NBB. As Buy Order J ($23.99)
is posted at the NBB, the process retrieves Buy Order J.

[0072] As the order prices are marketable against each other, the process
compares the FirmID on newly-priced Sell Order I (4BCD) to the FirmID on Buy
Order J (4BCD) at step 218. The FirmIDs are the same, so the process, at step 220,
checks whether the Al Flag = Yes on newly-priced Sell Order I. It is in this case.
The process, as a result, cancels Sell Order I at step 222 and removes it from the
Book. The process, in this regard, enforces the rule that when two Al Orders are from
the same firm, the one with the most recent timestamp must be canceled. Although
Sell Order I was originally received by the posting market center 20 before Buy Order
J was received, Order J has the priority timestamp now because Order I was

canceled/replaced and re-priced. Whenever an order is re-priced, its timestamp is
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[0069] In this exanple,

the posting market center 20

receives the follow ng request to change the price of

weombazicsel | Order |: - Cancel/Replace Sell O PEr/US2006/016684
Sell 400 @23.99, Firm D =ABCD, Al Fl agI = Yes [0070] I

BB B0« ekl ke PO ot ghet

th%,ﬂ%&e%? %g&%@d&? I g’x?ci %rﬁcoelr,s]sdlg%ﬁ comélegetd écateé at ggp 552.

der
o‘?(,t

BLB/rérﬁgr a1 V\f 908?6@ og%/eo%

it treats the order as if
updat es the tinestanp of

lﬂﬁ#i T o AR irberd FhrRuef 251
AN RS N PP N DN

o

Ofé?fef é?)’é 3091@ o

5ar es the

AL of Sﬁ%‘e&?%@pﬂ Wed sSel |

=¥ t he NH FE"(’”[IB’?&EC As _the prices
OYSPreG ‘e 700@??’ 98 der | i g MatksAt Sfee300@ 240y 212,
Fipnl® BEBss checks to seelif the posting market _cent et

Orger A's Buy J0062RBB5 As Buy (¢
Firml® NBBCDx he process retri

r der J ($23. 99) is posted at
eves Buy Order J. [0072] As

OrdereB:orBisr4001@ 2892ar e mar ke

Fitrd® EEGEEs conpares the Hi

tabl e agai nst each ot her,
irmD on newy-priced Sell

M@kddr Bid60B@P3.0D t he Fir

nD on Buy Order J (ABCD) at

step 218. The Firm Ds are the sane, so the process, at
[08T4¢p ZIHB publivcara bobletdoky likehtkis: Al  Fl ag Yes on

new y-priced Sell Oder I. It is in this case. The
process, a®id& result, candels Sell O deferk at step 2
Podfit MREMSshter 1300(@NB.09€ | Posting Market Center 800 @ 24.00 €

Posting Market Center 700 @ 23.97

Posting Market Center 500 @ 23.05

Posting Market Center 400 @ 23.02

Example 8: AI Market Sell Order Trades First, and the Remainder is Canceled
[0075] The posting market center 20 receives the following order:

=> Order K: Sell 2000 @ Market, FirmID = EFGH, AI Flag = Yes
[0076]  Referring to Fig. 3, the process receives the incoming order at step 200 and
sets the Al Flag equal to “Yes” for the order at step 202. The process then retrieves
the NBB at step 204, and compares the price of incoming Sell Order K (Market) to
the NBB ($23.99) at step 206. As Market Orders are marketable by definition, the
process continues to step 212, where it checks whether the posting market center 20 is

at the NBB or not. As Buy Order J ($23.99) is at the NBB ($23.99), the process

continues to step 216, where it retrieves the highest-priced buy order, Order J.
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Book. The process, in this regard, enforces the rule

that when two Al Orders are fromthe sane firm the
WOr@6MRteB8 t he nost recent tinestanp nust be caPCEUSING/016684

Al though Sell Order | was originally received by the

0PRSS S50 8o DA, P Pt Wm0 o
. he 2| ed/ | - Akleed.
nQFAAL S OLAPK BriRS FRYFEH) I FRRRE B UL T ABEES a5

ver an o S re-

o PRI bk Y SRR A S o e 650
ot b s, 0BRSS O B
shigpo &7 prslidCBC REFE ot 0SS et depordor BB 9RH doks
ot e ) 31 1, 0

OBRR e S onS R s RS b S B

.Yes [0076] Referring to Fig. 3, the process receives
like s pitrs Sy Pyl fgPmayedst ep 200 and sets the Al Flag

equal to "Yes" for the order at step 202 The praocess
L_then retri 8iss the NBB at [step 204, adf¥f®npares the
Oden Ge By T@A3AG Sel | O déirdét G:VabaleB00 @R40e NBB

FitrgIB=d8{ Dat step 206. As NHfikeD ©4BEPs are market abl e

Oidyr Atef Bwi 300dm 23.0he pr ocesd MaoketAnder 8@) @ 2D1212,
Fiyhi} ® ABCDchecks whet her tHe posting narket center 20

Oider Bit BiyetOBBB28.02 not .  As 5&uy Order J ($23.99) is at
Fitnld NBBGHE23. 99), the prodess continues to step 216,

MudkeAe Bid 60et@ 2roes the hi ghest-priced buy order, O der

J.[0077] The process then continues to step 218, where

[0019] CONRRPABld digerobitlobkOfike thigoM ng Sel | Order K (EFGH)
to the Firm D of retrieved Buy Oder J (ABCD). As

Bids Offers

Posting Market Center 700 @ 23.97 € | Posting Market Center 800 @ 24.00

Posting Market Center 500 @ 23.05

Posting Market Center 400 @ 23.02

[0080]  The process then checks to see if incoming Sell Order K has any additional
shares available at step 230 and, in this example, determines that the order still has
1700 shares available. The process returns to step 204, where it repeats the procedure
Just described for determining if incoming Sell Order K can continue to trade within
the Al restriction rules.

[0081] The process retrieves the NBB again at step 204, and compares the price of
incoming Sell Order K (Market) to the new NBB ($23.97) at step 206. As Market
Orders are marketable by definition, the process continues to step 212, where it

checks whether the posting market center 20 is at the NBB or not. As Buy Order G
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the Firm Ds are not the sane,
even though both orders are Al
w@eaensiesend the process is able to trade i ncorCTySEeé/016684

"Internalization"

Order Kwith 300 shares of

R
th% "?’%%%*’-VP&% g
0BT Eehtrfafr

SH&ITSE
has a
‘“‘f"r‘?"‘%
thezé

eter

abie g e

prigg,
to the new NBB ($23.97) at
the,Beokear ket abl e by definiti
step 212, where it checks

Buy

e 9%@83

hares avail abl e.
‘EP é‘°§ © F@’beeé‘%%e ¥
i Ni ng . incom ng

wl‘t‘ﬁp‘ﬂl& $rdl Qyder Eswl}

RO (700 X 800) .

oks

gatep
?%51 Bk P Fah Fral B
H‘QS ;?F

Ss retrieves the NBB again

3/ #5tepgef c BupOrdes Koisicamp

there would be no

posted Buy Order J at the

IS co etely
S e T I
The internal book
[ 0079]

?ﬁfn‘@ﬁm FisoBES e JARIR of
23
teievres By Dt B TR as

progess returns to step
&eg&ﬁ%ﬂl zgi4qn” gad g %%C&ssr isr
can_conti nue
899 %Jqusmf@@ste1 Bo8 Prder at the
at step 204 and

ety depidtest and ey edefigm
step 206. As Market Orders
on, the process continues to

mhether t he posting market

Order J i s renoved:

[O0E3ht o1 ThENBRO it nqvh 82308350 824 A {300 48081y Tl iermatcpapie Jocks)

is at the NBB ($23.97),

t he process continues to step

likp ftgs afjgnBus Qreer Ceis reeaiéd: t he hi ghest - pri ced buy or der,

Order G [0082]

The process then continues to step

218, wher e Bids conpar es t he

Firm D of iOfesi ng Sel |

Or@erfer Buy FO@IR23106 the Fir
FifnplBCDYBCEs the Firml Ds aré

mMdafC:r eSell 80e@ BUP O der G
RvawtIDi-hdB€Bme, there woul d

Oidder Bro BuytO8r@aBiozati on" ar
FirmID = EFGH

A/ IArkeAp IGTCee 360 @24.01

MarketA: Bid 600 @ 23.02

[0084]

The public order book looks like this:

Bids

Offers

Posting Market Center 500 @ 23.05 <

Posting Market Center 800 @ 24.00

Posting Market Center 400 @ 23.02

[0085]

The process then checks to see if incoming Sell Order K has any additional

shares available at step 230 and, in this example, determines that the order still has

1000 shares available. The process returns
just described for determining if incoming
the Al restriction rules.

[0086]

to step 204, where it repeats the procedure

Sell Order K can continue to trade within

The process retrieves the new NBB at step 204, and compares the price of

incoming Sell Order K (Market) to the NBB ($23.05) at step 206. As Market Orders

are marketable by definition, the process continues to step 212, where it checks
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able to trade incom ng Sel
posted Buy Order G at the
w@eyoees G is conpletely
t he Book. [0083] The NBBO

W%{% é'EfﬁE mdil &L

R
hi%ﬂ%@t%pr{cgfbuyoqgerr {dlg St ep
OB

ust descr. bed f

1S rennveﬂﬁ&igﬁgéfkgﬁﬁg
g&tml&eg] ﬁjstg‘p gqg*eg‘é ?tnl% le%glsa{

IA_has 1000 shares avallable
204, where it

RECLRT RIHPPFRLR S8

| Oder Kwith 700 shares of
price of $23.97 at step 228.
depl et ed,
is now $23.05 to $24.00 (500

drlnE AJ‘B 6He Eﬁé‘/qsg

rocess t

det 6r m nes
The
repeats t he

20BNt R R e A b

or

and r enpveRdI/I/82908/016684

ki ofte g?!%ﬁé& Ot%a? gL rgie%ié%ﬁr{eﬁo@%ﬁef\s
thI F f%so%e n%tkl tthe@ éfwblgl%gfn)@ }péwgf}gtgq%g aé? 21% p?’ggess is
ST a{gﬂ%np{wée%ivg&? 0 et Poned By S5t g e

ab?‘-’t to dfpdg
B. or Order A ($23.05) is at the NBB
Pricg 56 ) iR 258 Buk OREE rsamaleish dapbiech v Tepurehory
retrieves the highest-priced buy order, Oder A
mf@@%?] The process then continues to step 218, where
' ares the FirmiD of incom ng Sell Order K (EFGH)
lomt ¢ PN @isgrov §15Pckp a4 B0 (H00rchaD). ATeABtemp! bom leaks
Firm Ds are not the same, there would be no
lmeﬂﬁﬁ@?ﬁBPY£E@¥dhwﬂawn®ﬂhe process is able to trade
incomng Sell Oder Kwth 500 shares of posted Buy
Order A at Bidse price of $23.05 at ste@@8. Buy Order
Oplei B cBuypl08t@R§.02epl et ed, |drderr@noSed 860 @124.00
FirmlD = EFGH FirmID = ABCD

MarketA: Bid 600 @ 23.02 MarketA: Offer 300 @ 24.01

[0089]  The public order book looks like this:

Bids
Posting Market Center 400 @ 23.02 €«

Offers
Posting Market Center 800 @ 24.00

[0090]  The process then checks to see if incoming Sell Order K has any additional
shares available at step 230 and, in this example, determines that the order still has
500 shares available. The process returns to step 204, where it repeats the procedure
just described for determining if incoming Sell Order K can continue to trade within
the Al restriction rules.

[0091] The process retrieves the new NBB at step 204, and compares the price of
incoming Sell Order K (Market) to the NBB ($23.02) at step 206. As Market Orders

are marketable by definition, the process continues to step 212, where it checks

whether the posting market center 20 is at the NBB or not. As Buy Order B ($23.02)
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t he Books. [0088] The NBBO is now $23.02 to $24. 00

(400 x 800). The internal book |ooks like this after
w®enoeees A is renoved: [0089] The public or de€T/bsmk6/016684

| ooks like this: [0090] The process then checks to see

s ] gDSBPL8% 2 i ey Ol iSRRI,

lu%ﬁﬁ%xk@@b &@a.&&&)é has 500 shares avallable The

ess réturns to step 204, where it repeats the

R A
T8 P %°ﬁél-r~@aa§a$frg i B sy et
TSRS gy iR S QBB A% ol
ol BB R 1500, S S SR &%@;qi%eseﬂeat

$23. 02) i NBB
mg(oggég 55 8@5?*&#2@&5@ gﬁge srg%%% @)ﬁcegsl%tl 0%5511@ ryle

i eves the hjghest-priced buy order
tha[t d@@%}wwéera P@cft:f%%thﬁ §@Re EBR enhershas an é! E}ﬁg z*ﬁées \F\ﬁ@fcéls
c ares the FirmiD of incomng Sell Order K,éEFC}ﬂ

th? é“t ﬁg'%rsu ripsamipg SelltPrdey, &4 thergtors, dé rcappeledratiftep PR and

FirmDs are the same in this exanple. |Incomng Sel
Presespdte IR capplels 4 tindicatadyat el €828 Byp (Qidas B eenpinsrpopiec: to the

EFGH. Then, at step 220, the process det erm nes t hat
Bqok®omi ng Sel | Order K has Al Flag = Yes. Therefore,

t he process enforces the rule that when two orders are
[0993pm tHhe infermel bopl andathelpahlis ondes beak ramaifluachangedes, it

cancel s
Example 9: Marketable Al Order Cannot Interact with a Market Maker Quote on an

Options Market Center, and is Canceled

[0094] The examples that follow next illustrate an implementation of how Al
Orders trade on an embodiment of the present invention in an options marketplace.
Al Orders for option issues follow the same rules illustrated in the previous examples
for AI Orders for equity issues, i.e., an Al Order may not execute against another
order from the same firm. If a posting market center 20 supports Market Makers 31,
then Al rules may also optionally be extended to include restrictions against incoming
AT orders matching with Market Maker quotes 33 from the same firm. Traders 26 and
Market Makers 31 can be from the same order sending firm. When a Market Maker
31 sends an order (as opposed to a quote) to the posting market center 20, that Market
Maker 31 is logically treated as if it were a trader 26 in this implementation of the

invention.
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the Al Order. Incomng Sell Oder K, therefore, is
cancel ed at step 222 and processing is conplete as

WO p@oaateesl at step 232. Buy Order B renmai ns poBCEUS1006/016684
t he Books. [0093] The internal book and the public

OB OB LA TIPS pol T P Bl
MERL! DRRer ] 17 Sk R, o00h 4 B PR i M g,
N N e
BB A SRt Bl I PR ol b
R S ML
e s B R B LSRR 2150,
BT e BE9855703 G0 02,20 BB gl 8
R MY A TN T

quote) to the pasting market center 20, that Market,
fowélﬂ%sse% é/?%?rsqqoéﬁéi% slgtipnite inepming Al Ordersofifhg pregent pyention
26 in this inplementation of the invention.[0095] In
whegesertdtg e Besting garked cendex, 20; prd {hatsa pregderedisentsioned tMarketo
has appoi nted Market Makers 31 in some issues. Wen an
Malees ke, aespansititléties \aK eptitlementsds bevpnd Kher seepe dfitkis dofumanke
i ssue, then that Market Maker is guaranteed
Fosdha parpesgs pbthesd examples,ohe irgueohaser BeddrMardetoMalean ELMM )
t he business rules of the posting market center.
and if the Lead Market Maker is quoting at the NBBO at the time an incoming
marketable order is received, the Lead Market Maker is guaranteed participation with
the incoming order after customer orders with price/time priority ahead of the Lead
Market Maker’s Quote have been satisfied first. As the business rules for the Lead
Market Maker Guarantee Process may be implemented differently, it should be
understood that the purpose of these examples is not to illustrate Market Maker
Guarantees, it is to illustrate whether incoming Al Orders can match with Market
Maker Quotes or not. The invention is in no way limited to the embodiments used
below for illustration purposes. It should be noted again that the posting market
center 20 may not have appointed Market Makers in all issues. It should also be
noted that orders automatically generated on behalf of Market Maker quotes cannot

have the Al Flag in this implementation and, therefore, a Market Maker quote, and its

automatically generated order, are never canceled due to AT restrictions.
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By way of exanple, sonme of those business rules are

i npl emented in a process referred to as the "Lead
wo/rgokarickiaker Guarantee Process" in this docuneel/US2006/016684

[0096] It should be understood that the Lead Market

[mﬁrieIr AR 8% Pl 8&@?&{ g%ﬁ%ﬁ@ er‘sds;z{?(gd @#gl 1 Gl %JI 7?]);‘ Thid

nge and serves on ustra

e at i M
[ (13 2 d M h

e e L

bR SR RHSTEL % REORE ok o SRETEN,

0 ead Market Maker ("LMM'), and if the Lead Market
WHker is quoting at the NBBO at the tine an incom ng
S
r

ketahl e. gorder is received, the Lead Mrke ker i
OFBr okt gtso&@%wg SRR e dER MERkE! oSt B g Shehon iyt
cust qrer order | t rice/time priogrity ahead of the
SUpIug %Fij Bt égfcﬁ@fl@t Maber goisn fom g pigepties p3.n &
g_g,the busi ness rules for the Lead Market Maker )
copyhined Hitcreal Qugtedaokngljie BBQ figin évvepiterketiGenisr driMagketd) is

shoul d be_understood that the purpose of these
shesym fgre dar illystipgon prropses pet will sot\aartieinatenmitbe cxamplesnescs,
it is toillustrate whether incomng Al Orders can,
ropting ok AROrderas i diffavent diomche tautingef nogtAl orgess.| Riecgeribingd
IS innoway limted to the enbodi nents used bel ow for

infernal QuqteBeddioglirlifedis. |t shoul d be noted again that
the posting market center 20 may not have appointed

Mar ket Mak®&ids in all issuds. It shoul fférso be noted

L¥MNMat oBiddfsga@onati cal | y |déMddr at @ffeoAl EEhad f of
FikvpliilketFWEker quot es cannot| Avani® t BEGAl Flag in this

MMz2pl enidBaid 0/90and, ther ef|oieR: a Mikek®l @BkEr quot e,
Figoald + UBCD FirmID = ABCD

MarketA: Bid 50 @ 1.90 MarketA: Offer 20 @ 2.15

[0099] The internal Order Book looks like this:

Buy Orders Sell Orders
OrderL: Buy 10 @ 1.95 Order N: Sell 30 @ 2.10
FirmID = EFGH FirmID = ABCD, Al Flag = Yes
OrderM: Buy20 @ 1.85 Order O:  Sell 30 @ 2.20
FirmID = IJKL FirmID = EFGH

[00100] The posting market center’s public book, which aggregates Market Maker

quotes and displayed orders at each price level, looks like this:

Bids Offers
Posting Market Center 40 @ 2.00 Posting Market Center 70 @ 2.10
Posting Market Center 10 @ 1.95 Posting Market Center 30 @ 2.15
Posting Market Center 30 @ 1.90 Posting Market Center 30 @ 2.20
Posting Market Center 20 @ 1.85

[00101] The posting market center 20 receives the following order:

~> Order P: Sell 100 @ 1.85, FirmID = EFGH, AI Flag = Yes
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automatically generated order, are never cancel ed due

to Al restrictions.[0097] At the start of this
wex@apkwss t he NBBO is $2.00 to $2.10 (40 x 70)PCIoBm06/016684

i ssue has two assigned Market Makers: Lead Market

Maker "LMM' from Firm EFGH, and regul ar Mar ket WMaker

O e AT e R e Af s
Ql%?e 1S n}a%ega%[ agam%\tlgn lnconkl@ (g‘ er {t Lgt%%gglcghg gt%l}hefe aé allfolr %ﬂ ﬁ.log
be% B AR A e@%? W&W St e BN Fip B,
U‘?ﬁ}&s f@? 5% At ieampsr S Pt Pap oL ke e
Gifffanige ri’%C&%?Lh%’@é e oS Pt st O & Rean i orregiby Fith
ERERA f%ﬁétde?%%%%%ﬁﬁ@l%dmér@%ﬁ Brals B FOByAFFHedn

this 0 The po rket center's public book,
a%%?aelﬁe%( ?hs %JF tht W ﬂw&w #n & Dot wder adia srlkQydenhaye the’
gers %% each price level, |ooks Iike this: £00101
Sa‘?ﬁ f41 Padex arusicherpangeler in s exymaleripconting SJLPrdgr P
der: Oder P: Sell 100 @1. 85, FIH‘dD = EFGH, Al
is FPQ&@led ipeigty v 2 Thewidrwssteietin against Sinteanalirgiionh itrygps any
engine 21 determnes that a Market Maker Quote is
gupsantRed gpdieg ayuileget farnldad MarkeigMeketein this embodimanti efathey
generates an order on behalf of the quote. As MNarket
intgtie: LMM is bidding at the NBB in this exanple, LMV
is entitled to execute with incomng Sell Oder Pin
[00103] L dig lpkteates ik proc@saSpedifieallpr aciessninglomder sireceasd
incomng Sell Order Pis an Al Order sent by Firm
at step 200, and the process sets the Al Flag equal to Yes for the order at step 202.

r; I

The process then retrieves the NBB at step 204, and compares the price of incoming
Sell Order P ($1.85) to the NBB ($2.00) at step 206. As incoming Sell Order P’s
price is lower than the NBB, the process continues to step 212, where it checks
whether the posting market center 20 is at the NBB or not. As the LMM Bid ($2.00)
is at the NBB ($2.00), the process continues to step 216, where it retrieves the
highest-priced buy order. As the LMM Bid is at the NBB, the order matching engine
21 automatically generates a buy order on its behalf.

[00104] The process then continues to step 218, where it compares the FirmID of
incoming Sell Order P (EFGH) to the FirmID of the order generated on behalf of the
LMM Bid (EFGH). In this example, the FirmIDs are the same. The process then
checks to see if the Al Flag on incoming Sell Order P is set to Yes at step 220. The

Al Flag in this example is set to Yes. As the Al Flag = Yes on incoming Sell Order P,
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EFGH, it cannot execute against the LMMbid, which is
also fromFirmEFGH |In accordance with the rul e that

w@eiopatmses t hat when a buy order and a sell orPCBEUSIvav@16684
the same Firml D, the Al Order nmust be cancel ed, in

th% '%%ss g?g?ﬂ; (?nc,?#gﬂ‘goffgllr@dgefl Jit gg%ﬁ ahd hl%cgsgﬂg? co%pleted as

restrict n agal

AT 501 B AT LR B
I

sSai RIS FA bl i LS
t

! SheResPRp GHIS535 S A

ik retrieves the NBB at step 204, and conpares the price
Sf i nconi ng Sell Order P ($1.85) to the NBB ($2.00) at

sten-206 Hrcom-nag—Sell - Order P g nrl ce is |lower
DU 'J [V A v g LEAA~ARN] LIRS |

than tha |\| ds t he process lcontinues. Lnoﬁ?rén 212 \mhprd

oo ooo™

(g ier %Mma @ferée@afw
ch er the ost r 20 is at
F}"HQ)N%EJ?JS pnot . As thppi Higrgf Dy % ﬁ@ is at the NBB
N%E O%d%)t@ 180ocess cont i|AiMe: to()ffeééo@%ﬁ where it
Fipnah} T BED t he hi ghest - pri qdtrmil—dBES . As the LMM Bi g
Mprketdr BideSONRRB. 90t he or der riMarkétAg Qffen20@ 2.11
automatically generates a buy order on its behal f.
[09196] 0 4The Thternpl QulesBodkiremainomichmged adxtiditlegks ZikSthissher e
it conpares the FirmiD of incomng Sell Oder P (EFGH)
to the FBuyiddea$ the order| generat edSelhOkehal f of the
OfdbNL:Bi BuyHEB@N1.951 n this eXareeN: tBell ko @d.is are the
Fignie= EFIG process t hen chegkgnipo- 98€D 11 Fhag Ates Fl ag or
Ondecdm MRuy0l@d 1@5der P 1s §&braé:YeSelfbo gl £ 220. The
Fi%[]ﬂ:agaj n this exampl e i9 sgiitoEYess the Al Flag
= Yes on incomng Selt Order P, the process cancers

[0010(7]3 M T da%@tllr{g XrR& e pudli€ Pookaém BT uRh GRS fhd Willl1Soks

conpl ete

like this:

Bids Offers
Posting Market Center 40 @ 2.00 Posting Market Center 70 @ 2.10
Posting Market Center 10 @ 1.95 Posting Market Center 30 @ 2.15
Posting Market Center 30 @ 1.90 Posting Market Center 30 @) 2.20
Posting Market Center 20 @ 1.85

Example 10: Marketable Al Order Interacts with a Market Maker Quote and a Posted

Order, and the Remainder is Canceled

[00108] The posting market center 20 receives the following order:

> Order Q: Sell 100 @ 1.85, FirmID = ABCD, AI Flag = Yes
[00109] As Market Maker LMM is still bidding at the NBB in this example, LMM
is entitled to execute with incoming Sell Order Q in the Lead Market Maker

Guarantee Process. Although incoming Sell Order Q is an AI Order, it was sent by
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i ndi cated at step 232. The LMM Bid does not execute,

the quote continues to be dissem nated, and the buy
woraen2generated on its behalf is inmediately RCT/U806/016684

[ 00105] The conbi ned i nternal Quote Book remains

Fith) G35 %g%]?sgglfi%gd.ré leli%ﬂ%kt% A)Je&\?e %%Jrl]rgsg é}[eglglgl%lbli TFrSlrxo%i%

I nt ernal 00K Tenmi nS unc

Eﬁé}f%ﬂ@@&%&O 7], Jig pposting market center's public
e

bodk r ns unc angeJ and still looks like this:
O i B he B L B B
Repai nder .i s Cancel.ed [.00108]. The post.in r ket
QR rGlp0|- el 28 it P ARy BheHHiagh pger on
l..100 Fir = A Al Flag = Yes 00109
ooRG" RiPR o s ARG T 14 Nk MAeo epanRastsesto
this ggqhe LMMis entitled to execute wth incon ng
of 41 BHGUINT 9151 RAPEB! NelPICBEIRANEF SEara i Has ol
>rocess,. Although incoming Sell Oder OQis an Al
salrl o fig0 g Cudimer e MtABPes R ArprE; AS eufiphy Orders
eljgjple to execute ainst the LMMbid fromFir
L ikl Bk e oo GuB oy LN opS2 po i and $1.85
Whenever the internal matching engine 2 1 determ nes
respRtively). Khey demofbavie oricg Hing Prigritte rAcsush the LM Ridiis gpfitled
incom ng, order, it automatically generates an order on
to fadedmmegiatelywitly ingpraing|Ssll Odes Qindhippampldae Lead Mar ket
Maker is guaranteed execution of up to 40%of the
(093], e Figy Faillrsteajes dhis arpcesic Gipaificady.daarincaufing prdenistreasivgdr
has first satisfied any di splayed Customer orders with
at isiep 280;tanfrghepprpenss sefs thasAlcklag eqvel toC¥ epcfosthe order at step 202.
The process then retrieves the NBB at step 204 and compares the price of incoming
Sell Order Q ($1.85) to the NBB (still $2.00) at step 206. As incoming Sell Order Q’s
price is lower than the NBB, the process continues to step 212, where it checks
whether the posting market center 20 is at the NBB or not. As the LMM Bid ($2.00)
is still at the NBB ($2.00), the process continues to step 216, where it retrieves the
highest-priced buy order. As the LMM Bid is at the NBB, the order matching engine
21 automatically generates a buy order on its behalf.
[00112] The process then continues to step 218, where it compares the FirmID of
incoming Sell Order Q (4BCD) to the FirmID of the order generated on behalf of the
LMM Bid (EFGH). In this example, the FirmIDs are not the same. The process then
executes 40 contracts of incoming Sell Order Q at the price of $2.00 against the buy
order automatically generated on behalf of the LMM Bid in the Lead Market Maker

Guarantee Process. LMM moves its bid from $2.00 to $1.90.
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L and M have prices that are inferior to the LMM bid

of $2.00 ($1.95 and $1.85, respectively), they do not
whawe/1preBEe/ time priority. As such, the LMM bi BICT/5S2006/016684

entitled to trade i Mmediately with incom ng Sell O der

oexiz) ty sr ﬁn ‘{v%Q%}ch] $ﬁ(g%o§( ;Ob)l ustrates this

process. peC| an |1 nco rder IS recei ved

9 o s GBS 58l SRAFAAAL

pihetrieves the NBB at step 204 and conpares the price
of i ncom ng SeII Order Q(%$1.85) to the NBB (still

$2-00)——=at " 496 As—-Reprr-Rg—Sel ”"'e$ Q-s—price
—S—-OwWet @v NBB—t-heprocess Pﬂaﬁ@%ﬁﬁ—l_g—sl—ep—
Mﬂ% t'Checks whet hem_”lm \all ket center
Fix, S\%gg)hn NBB_or not_. J%Mqﬂd ($2_00) is
L 1I\%’Be($2 00), (MM oC¥Es3B@2ihues to
Fl@‘i” = whar e jt retri evplg"”’f’ =HiB&Mbst - pri ced _buy
Magkgiy: BISSG @90 Bi d | 5 ol MpsketANppfferPAED adfer

mat ching engine 2 1 automatically generates a buy
(081K Bee intemab@tdar Book remaing inchieged aut sidldooksdifre this:
continues to step 218, where it conpares the Firnl D of
i nconmi ng BB&IQrde®s der O (ABOD) to the Bell Okderof the
Ogleder ddnella@ddSon behal f |obrdeiie: LEMI B @ L.HFGH) . In
FirmiB =il e, the Firm Ds [aFieniidt ABO®, 8FRg =THe
Opieolkes Biyor@d@scut es 40 clanddeaoi s Seff 30 @rpra Ng Sel |
Fipnfier KRt the price of $2. @mawaipmsy t he buy order
automatically generated on behalf of the LMV BId in
001u%] L enisk arh@tlkerterEAIbBO b6k MIIB8Eike KM MOVes i ts
[ bi d]fromﬂgﬂggﬁto $ 1.90.[00113] - The NBBO is now
$1.95 to $3idP (I0 x 70). [[O0IIA] The GERbined-
PdsHAENRRlet CHr€ 1PRPKod GOKS [ Bokfnd Mukelbdnk 070 2T €S
PdstiRe Mafket Center 70 @190 € Posting Market Center 30 @ 2.15
Posting Market Center 20 @ 1.85 Posting Market Center 30 @ 2.20

[00117])  The process determines that incoming Sell Order Q still has 60 contracts
available to trade. It returns to step 204 to see if incoming Sell Order Q can continue
to trade within the Al restriction rules.

[00118] At step 204, the process retrieves the NBB, and at step 206, it compares
the price of incoming Sell Order Q ($1.85) to the new NBB ($1.95). As incoming
Sell Order Q is priced lower, the process continues to step 212, where it checks if the
posting market center 20 is at the NBB. As posted Buy Order L ($1.95) is at the NBB
($1.95), it is retrieved at step 216.

[00119]  As the orders are marketable against each other, the process compares the
FirmID on incoming Sell Order Q (4BCD) to the FirmID of retrieved Buy Order L

(EFGH) at step 218. As the FirmIDs are different, the process proceeds to step 228,
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[00115] The internal Order
still looks like this:
w@emwbae1688 publ i ¢ book now |
process determ nes that

step 204 to see |

$ 12’9;3,e c%d' ?13’)‘{1?11%63

_ e pr“gcess re
0F3h o> PR

r

BBs h

thi%,

ardera

$1.95), it

oy rleat LY
AT

i ncom ng Sel |

wHRSit ﬁ%g:‘ﬁ@ﬂd @&?éct?%fl”‘iﬁ%%}?nﬂng SEI% eqr{ié??gith
a4’ Jnt%%x{]méé
en ewgﬁ@géq @%ngg)(iﬂ)% %)

. | |
03247 Pl Sl Fomd R RTRER RS GRT Al
he NBB. As posted Buy O der

is retrieved at step 216.

Book remai ns unchanged and

[00116] The posting market
[ O0RATPSIDh€ 016684

ooks like this:
Order Q still
it el B BrleP L
8] At
l?ﬁg%éérdgggga' ]step
ng Sell Order Q
ncom ng Sell Order
t 2
580 58
L ($1.95) is at the NBB
[00119] As the

I eve

cess conti

ahl
L= 2% L 2 NOCTUOoOT O

oY
QFDLfIB

3

net oach nt har thae nrocecss
TIJU Ao TT A~ AN’ [] C T\ P1 A A\ S e

LI
.

-

Fi
Fi h

n : ‘&EE: - &gpignc om-ng-—-Se D
Ig@g %ﬁg& £9etri eved BY P_‘@A'der q_ffe%?@%-l%t st ep
e Firnd Ds are dil#fadBag EFG process

Ll_\ﬂl}’lé).cee%@“‘lo(@gt%ﬁ 228, wher ¢
FiymfDordt AGHSel | rder_ O witH

, MY2ypt O4€530@ 2bht ract s of
FiyndPetiABGY or der | at

Mayketds Bd3@@®di98 y filling

Blayketid &ffer 28@12.¢ Brrovi ng it

fromthe Order Book. [00120] The NBBO is now $1.90 to
[08322] 0 ThedgemalZdider B@d ook likththisadiebOnisdLiinempveat Quot e
Book remains unchanged and still |ooks like this:

[ 00122] BopOrderer nal O derf Book | ookSell Okderst hi s after

OrGerddr Buy20i@idsed: [ 00123]0rdéraN:poSell 3uy@rtark et
Fioefit ©lJKL publ i c book now || desDl -+ KBCDNUEFIgf 60kR4] At

step 230, the process checlordsft hsell 3m@amnong Sel T
Order Q has any FirmID = EFGH

[00123] The posting market center’s public book now looks like this:

Bids Offers

Posting Market Center 70 @ 1.90 < Posting Market Center 70 @ 2.10

Posting Market Center 20 @ 1.85 Posting Market Center 30 @ 2.15

Posting Market Center 30 @ 2.20

[00124] At step 230, the process checks whether incoming Sell Order Q has any
remaining quantity to trade, and determines that it still has 50 contracts. The process
returns to step 204 to determine if incoming Sell Order Q can continue to trade within
the Al restriction rules.

[00125] At step 204, the process retrieves the new NBB (now $1.90), and at step
206 it compares the price of incoming Sell Order Q ($1.85) to the NBB ($1.90). As
the order price is lower, the process continues to step 212, where it checks whether

the posting market center 20 is at the NBB. As the bids from Market Makers MM?2

and LMM are both at the NBB, the process continues to step 216, where it retrieves
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remai ning quantity to trade, and determnes that it

still has 50 contracts. The process returns to step
wQoebetizicset ermine if incomng Sell Order Q canPCDNB100€/€16684

to trade within the Al restriction rules. [00125] At

th%%l%g Ol%@t“buﬁ/ cfl}g PrOCKE %é%gﬁt tin‘?&y muebl{f %‘9’351%511&{}%"‘& $1.90

step it conpares

cdnﬁte <5 g’lg b§§|rdlu(¥le% iqlgtreﬁeg g$i][ h?% 1mte r(f)nt H OV%lB t}&(a%%l\d_lgpglti

ower , con

tep.212 er eni ecks her the ti.ng mar.ket
sablen P s UR Foiip SRER PatOEHE° Breadel TR dpene 21
and LMM agre bo the NBB, the process
auc%’ﬁ%"%b’egfn?%teg?éﬂf ‘ﬁ@%r OWE’F@?{t retrievesthe next best
order. . he resent tinme, *s bid of
OB oAt en T IRGuBESH Eftpeisdee F%’Fﬂb Bu freggig Al Order Q
' tine priorit r bi
AP e Fmslpeon tﬁg B ien bt kel U BlicB)
or mat chi n |ne21auto tlcally er at
Tﬁﬁﬂﬁ%éfe Bh SHtES S &lifalTpeess: 6o n?ZOAf e§¥%\6§eﬁ% the fEFlag =
process .conpares the Firml D on incomng Sell Order ?l
Yesapapgonipe P¢{kOrder Q4 ¥ | ‘ér*P thsecasry L he PERSESsysricstile ganspls t
behal f of MMR's bid (ABCD). The Firml Ds are the sane,
reg@lm%éluwt& eEigcoming Selb Ordep §) atsien @RS mrﬁ@eﬁsatlmﬁuwgard
Flag = Yes on incomng Sell Oder Q isinthis
enferees, therryde Prioekesgwopsdess sre dign the same Etne thherdereyidh ey
quantity of incom ng Sell Order Q at step 222. The
Flag oweidrs caiagledh Peocessurisl corapieterasdndi¢ates at giep 28haMMitiehid
two orders are fromthe sane firm the order with the
dogs nétl exepute the doetecantonket,. beRisseninatcdgnd thedupptdst generated
indicated at step 232. MW's bid does not execute, the
orgigrdiebal€ mmminadieslytlilidde di ssem nated, and the buy order
generated on its behalf is imediately kill ed.
[00127]  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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[00127] While the invention has been discussed in
terns of certain enbodinents, it should be appreciated
WO bab/121888 | nvention is not so limted. The enbPdi/D82006016684
are expl ained herein by way of exanple, and there are
nurer ous nodi fications,~vaph@tions and ot her
enbodi nents that may be enployed that would still be
Wﬂ&ﬁ@#gn&gg.scope of the present invention. CLAI M5 Wat
I's clarned’ is: 1. A nethod for preventing orders sent

) . . ¢ di
L ot B Sk BEE e gﬁdre?‘e%eéﬁ%é??ag%%%”m%rrhb%@s%%?@ngg?%dﬁ;%ak
f,i . i Si.ng: i di t t .

gl Pl SR RIta 4 i ra oY St o R s b AR PR RS |

d . ted th ket t, .d book h
oSS RN s T o B R e
d A t [ fi identifi d .
WIREGIS Mgt h B B o e s o experchooR e vs p apring
th 18' t contra-side limt order fromthe market
ﬁq?éﬁ? ®6rder book to determine if the incom ng order

is marketable. 2, The nethod of claim 1, wherein the
ant g HhMeoming Hrdpahaying & iradiog: firmy idsntifiss eand fofatig
.order is set to prevent anti-internalization trades
intgrgliztien parpmeter Sﬁ%ﬁg?i‘ﬁéom ng order is marketable
agai nst the retrieved contra-side limt order,
det &FtHEARG e best eqngraiside dimiherder fam the meprlch eentestordep heek to
contra-side order have the sane trading firm
defegpine iiﬁth@ingzo@ﬁg order is marketable.

2. The method of claim 1, wherein the anti-internalization parameter setting of
the incoming order is set to prevent anti-internalization trades and wherein if the
incoming order is marketable against the retrieved contra-side limit order,
determining if the incoming order and the retrieved contra-side order have the same
trading firm identifier; and

~ wherein if the incoming order and the retrieved contra-side order do have the
same trading firm identifier, canceling the incoming order due to its anti-

internalization parameter setting.

3. The method of claim 1, wherein the anti-internalization parameter setting of
the incoming order is set to inactive and wherein if the incoming order is marketable
against the retrieved contra-side limit order, executing the incoming order against the

contra-side limit order.
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wherein if the incomng order and the retrieved
contra-side order do have the sane trading firm

w0 datizfeBer, canceling the incom ng order due POI/USH06/016684
antiinternalization paraneter setting. 3. The nethod
of claim1l, wherein the anti-internalization paraneter
setting of the incomng order is set to inactive and

4, Vmer’l%'e r}nét}ﬁodt lél P’Mé@edr? 'El't%eljétr{&% élrlt(rg ?dgl mi fl grﬁlarnﬁ%

the retrieve r’a- Sl

ﬁg@ﬁ}g{f%tlgﬁ g%%m?%? seﬂ it V\; C rlé?eﬁg%ﬁ ve‘ng?rm 1&%}]érghzat1on traé’es
i.m t or anti-int rnal zatign

anggl?eaglr?git-lgﬂremgg%attw% aar\%ma Sl‘hsePlélg Qg{i‘ef%oﬁ?m& is se to mactive;
ti d . .
ant MR 58 n%??f%%?%ﬁé%@g@ealginpﬂdh%fetrmsd PR

nactive; wherej n
g} . dgtem%e%‘h? BCopping fefer O v Senone oAs s
hI|mt etr rmn ng if the incom ng order and the
t?%ﬂ“ﬁ Eg‘n‘g $ULEE 48 o der have the same trading firm
|dent|f|er and wherejn if the _incom ng order and the
r et MR R inF I EE Qeden pafithe aRdrieyad sontrresideagrdertdoduvaie
firmjdentifier, canceling the retrieved contra-side
sape drafling fwmy igentifier, sanceiing té? FATioved cprifR-side erfertdue to its anti-
setting. 5. The nmethod of claim1l, wherein the
mTeHEB?ﬁ“ﬁ@P@}‘ﬂ@é‘iefﬁ‘egl% buy order. 6. The method of claim
1, wherein the incomng order is a sell order. 7. The
met hod of claim1, wherein the market center operates

in an equities marketplace. 8. The nethod of claiml,
S.wherlde methed ofrglelel, vwherrinthe dlsemingesddr is abuyopderons

6. The method of claim 1, wherein the incoming order is a sell order.

7. The method of claim 1, wherein the market center operates in an equities
marketplace.

8. The method of claim 1, wherein the market center operates in an options
marketplace.

9. A method for preventing orders posted on a market center by a trading firm

from trading against contra-side incoming orders from the same trading firm,

comprising:
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mar ket pl ace. 9. A nethod for preventing orders posted

on a market center by a trading firmfromtrading
wa@g@bnstesgont r a- si de i ncom ng orders fromthe BEIES2006/016684

trading firm conprising:providing a market center

or def vRffKa t}ﬁéfkétgcelntemotrde? id6k haBiRs il bRRFsepittedREEEd, N

the flﬁ11 orders posted on the market center order

K ﬂ’%qﬁllﬁt E{%ﬁ stbd B HROm kbt BehidBibd bRk eBdHhAB a trading

I nter thﬂ par anet er settlng, rece|V|ng an

ﬁﬁrplfdgrq}ﬁr&gan%r g%ﬁtl-tﬂrﬂgﬂnglgzaﬁoﬁ ﬁa@'ﬂhfg& sgtilfrnrgf‘t identifier; and

he best contra-si order frontthe

érh?(rj Egéelv?n%qﬁcgg‘g;gf&dgqﬁbm E ol B? Efﬂa %Ph%erglﬁ] I9 ncomni ng
th : ! Fetgf‘{,l?% g AL co LAY g’l‘lllt ?L%H rrfi"ﬂfét %Enté%r&ér R8otfo

con ra-si IS set to

event,. anti lnte nal iz trades and wherein if the
d %?Wpébgﬁuggﬂwﬁgrerl E.é”t%]order i s market abl e

agai nst the incomng order, determning if the
retrieved contra-side limt order and the incom ng

d h t t radi
5 il D03 SR ML) el e
oh PP S B 0%, R AL g

order, due to its anti-i tern li.zati o ar anet .
wherein; ify ghe rpirieved, %Ofﬁ‘i?tsllﬂi’d eﬁaul%t”@fke ra&a??s‘i ‘ni‘% meoming
anti-internaljzatjon paranetgr seétln

orden Astemeing ks R ETRT O SPar oo SNCE Tgieueer fave
and wherein if the retrieved contra-side limt order
thesameradingfiyneidggifiest t he i nconi ng order, executing

t he

wherein if the retrieved contra-side limit order and the incoming order do have
the same trading firm identifier, canceling the retrieved contra-side limit order due to

its anti-internalization parameter setting.

11.  The method of claim 9, wherein the anti-internalization parameter setting of
the retrieved contra-side limit order is set to inactive and wherein if the retrieved
contra-side limit order is marketable against the incoming order, executing the

retrieved contra-side limit order against the incoming order.

12.  The method of claim 9, wherein the retrieved contra-side limit order is a buy

order.

37



retrieved contra-side limt order against the incom ng
order. 12. The method of claim9, wherein the
WO edooi1znesl contra-side limt order is a buy orpPer/ui®ne/016684
The nmethod of claim9, wherein the retrieved
1%ontfg n%tﬂﬂ dficHid 9 Whefeir e @etﬁ&)eh Eﬂ i€ide Htit ofdif is a sell
met hod of claim9, wherein the nmarket center operates
ori&}. an equi ti es marketplace. 15. The nethod of claim9,
wherein the market center operates in an options
mar ket pl ace. 16. A nmethod for preventing orders sent
to a market center fromtradi ng agai nst contra-side
14 defh% rgé'thﬁ;gf;[:ﬁmg NG glteﬁldthF rn?zm(eq Uc%ﬁtgxs gerllat@s %5111( %alatles
center e sane fra
mg.g? ket center order book haV|ng I|n1t orders post ed
ﬁ eon and havi ng publi shed market maker quotes which
generate orders, wherein the |imt orders posted on
the narket center order book and published narket

k uot e a a f|r i dentif.i
15?2;‘.(“\9%%350‘151 of Retnthg it PR e ht oRininy it o qptions
gf i fier and an antllnternallzatlon par anet er
g, %; and retrieving the best contra-side limit
order or quote fromthe market center order book to
determne if the incomng order is marketable. 17. The

t hod qf cIa|n116 wherein the anti-internalization
16,1 £hietiod doi El‘FYF‘d]tlBg orders sent to a market center from trading against

contra-side orders or orders generated from quotes on a market center by the same
trading firm, comprising:

providing a market center order book having limit orders posted thereon and
having published market maker quotes which generate orders, wherein the limit
orders posted on the market center order book and published market maker quotes
each have a trading firm identifier;

receiving an incoming order having a trading firm identifier and an anti-
internalization parameter setting; and

retrieving the best contra-side limit order or quote from the market center

order book to determine if the incoming order is marketable.
17.  The method of claim 16, wherein the anti-internalization parameter setting of

the incoming order is set to prevent anti-internalization trades and wherein if the

incoming order is marketable against the retrieved contra-side limit order or quote,
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the incom ng order is set to prevent
anti-internalization trades and wherein if the

w0 pwo2regs or der i s mar ket abl e agai nst the ret rPEwEs2006/016684
contra-side limt order or quote,determning if the

deteﬁﬁﬁamgng (R Q@Jmlﬂggr&ep &nd Gk rragweﬁ c%gl% Sifls SidlP opﬁlg)% hfe

quot e have t esmstralng Irmidentifier,;

thé’\@bﬁ{e%‘aﬁmgf 1rz§1|3§e(§1'nﬁ&°gﬁcf‘g order and the retri eved

contra-side order or quote do have the sane trading

fir %hex%ﬁlnff 'tl{eI b mlﬁg %f"(ﬁl Ln{zlgthé R:?rlévg& ggﬂt&gsl&r 8‘?@ oq':#]ﬁoet'é QAo

its antllntern I on paraneter setting

haU@Eﬂ% q thraﬁin 't’{ﬂnlféle?tYﬂlﬁ c%h&hlﬁ%ﬁieaig&nalhg ofdel %L% ﬁf‘%i -

ter'ese
inif the incom ng order IS
lnﬁggﬁ%%égpémgmgqﬁé%'the retrieved contra-side limt
order or quote, executing the incom ng order agai nst
the contra-side limt order or quote 19. The net hod
of con1n IS bu t de
20 RS dBR 18 biietn A e feRhbiioh bl @e%gfgooé r
a sell order, 21. The thod f claim1l
th FSOREE 51T it ta e 20 whiel ﬁfﬁstmcmorgﬁds iy
nmar ket nmaker. recelgeﬁgaua ant eed tradln% EYIVI|e es.
agﬁ‘?“ the FriviEt coulrr-sife U RdPT IoF GPeteoPEEttlE Jg fregming order
thereon, wherein the limt orders posted on the market
agalashthe cogfrarside E‘B’&Pr‘éﬁééhq%e atrading firmidentifier
and wherein the market center further includes: an
interface for receiving orders, including
anti-internalization orders; a posting market center
19ve ndhg nrethod of eleinn 6 wherein theringomipgerderriga buy order.
antiinternalization orders and for storing
anti-internalization order paraneter settings;a
processor for interacting with the interface and
20ex e e method o€ clgin | & vhersieth¢ imcoming order is a sell order.

21.  The method of claim 16, wherein the market center has a lead market maker

and the lead market maker receives guaranteed trading privileges.

22. A market center having limit orders posted thereon, wherein the limit orders
posted on the market center order book each have a trading firm identifier and
wherein the market center further includes:

an interface for receiving orders, including anti-internalization orders;

a posting market center memory for storing code for processing anti-

internalization orders and for storing anti-internalization order parameter settings;
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processing anti-internalization orders when the
interface receives an incom ng order having a trading

wo pooarizdesti fi er and an anti-internalizati on pRCEIE1086/016684
setting, wherein the code, when executed: retrieves
t he o ssglof& Etﬁléréétﬁjlg v‘éfhrﬂlg in&?ﬁ&r é%nrdr %@uhn t}fg%folfé%lt cO e for
centér of 00K t etermne | e |n om ng or

prb&s %11 ﬂi%hf xzé%ﬁ ro‘f&e?%\%ﬂ& L tiriteﬂfa{& ‘?%p@ﬂz‘eé éf?ﬁdc?ﬁl " order

ha@fng%qﬁhm‘%q{r}g 1dentt%rern§|d:(aznaatn 1T1rr1}e11nalaza?1 l’tls%g %e mg %erélﬁe

thecgl réeside Liymt order, detern1nes i f the i ncom ng
&1 Bnd T He fetrieved contra-side order have t he
sane tradi i dent i

i f h
oo o ites ik et R S Tini SRder AR e Budiker ey, orges

h t.h \ fi dentifi s th
oSG BRne O PRoTPE SN R ARl {2t ton

paranmeter. setti e market center of m 22,
Wher ei n_ PhgeR Blsn?rwgmtﬁrfag%aﬂpg RaTARA opeiise_ o e iR
mar ket center of clajm mhereln t i ngo or der
is AUERIY Seb?"d@?"en?Snt“‘?FPé“a;lFéart‘l?éttmé%ﬁﬁ rwft?rel% F?atpwnﬁ%mng
wherej n, the market .center operates .in_an %¥|t|es

mar REtEpisfaarketalye agaigst theptaieved cnpigr-sids it groprdstermines if

wherein the market center gperates in an options
nar kit igpoqeiag order and the retrieved conira-side order have the same trading

firm identifier; and
wherein if the incoming order and the retrieved contra-side order do
have the same trading firm identifier, cancels the incoming order due to its
anti-internalization parameter setting.
23.  The market center of claim 22, wherein the incoming order is a buy order.

24.  The market center of claim 22, wherein the incoming order is a sell order.

25.  The market center of claim 22, wherein the market center operates in an

equities marketplace.

26.  The market center of claim 22, wherein the market center operates in an

options marketplace.
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