
WO 2006f121608 PCT1US20061016684  ANTI-I INTERNALIZATION ORDER
MODIFIER CROSS-REFERENCE TO RELATED APPLICATIONS [0001] This
application claims priority from and claims the benefit of U.S'
Provisional Application No. 60/678,022, filed May 5, 2005, entitled
"Anti- Internalization Order Modifief' which is hereby incorporated
by reference. BACKGROIN,d]d  [0002) The term "internalization"
originally referred to the practice of filling a  customer's order
out of a firm's own inventory rather than sending it to the wider
marketplace for price improvement. Because a rum can make money on
the  difference between the buying price and selling price and there
is potential for abuse,  this practice is generally frowned upon by
regulatory bodies and investor watchdog  groups. [00031 Over time,
however, the term "intemalization" 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 of exchange (e.g., "upstairs") because  firms feel they
are better able to Bundle the risk involved in committing the
significant  capital required, (0004] The internalization of orders
has long been a controversial topic. In 2000,  the SEC undertook a
study of the effect o:' internalization on the execution quality of
customer orders and invited market participants to comment on the
subject.  Detractors claimed that the practice banns 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  I We
2006/121688 PCTl182006/016654  benefits investors because it allows
firms to fill their customer orders quicklybefore the market moves
away from their exposed orderprice. 06051 Some market centers claim
that they prevent internalization by exposing  



orders to the marketplace first for price improvement. However, the
period of  exposure has declined significantly (e.g., from 30 seconds
to 3 seconds on some  markets) over the past years. Furthermore, with
the increased reliance on electronic  routing capabilities, firms can
also find themselves in the situation where even though  they did not
explicitly internalize a customer order at the firm, it is
nevertheless  subsequently matched with another order from the firm.
This can occur when the  firm routes buy orders and sell orders for
the same issue to the same market center for  execution, even if it
does not route them. at the same time. Although this after-the-tract.
pairing does not constitute internalizationpee se, because the orders
were not coupled  prior to being routed, it can nevertheless be a
concern for firms that are sensitive  about avoiding even an
appearance of impropriety. Since the execution quality of  brokerage
firms is ranked 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. [0606} 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.
SUMMr Y 19007] According to an aspect of the present invention, a
method for preventing  orders posted on a market center by a trading
fm 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  2 W020061121688 PCMTSS20e6/016654  order book each have a
trading liana identifier. Furthermore, such posted orders may also
carry an ants-internalioation tag identifying them as
anti-internalization orders.  Furthermore, the market center receives
an incoming order having a trading firm  identifier, and optionally
an anti-internalization tag as well, and retrieves the best
contra-side order from the market center order book if the incoming
order is  mnarketable, Wherein if the incoming order is marketable
against the retrieved contra- 



side order, the method determines if the incoming order and the
retrieved contra-side  order have the same trading firm identifier.
Wherein if the incoming order and the  retrieved contra-side order do
have the same trading firm identifier and one of the two  orders is
an anti-intenaaiization order, the method cancels the
anti-internalization  order, Wherein if both orders are
anti-internalization orders, then the method cancels  the order with
the most recent timestaxrp. DESCRIPTION OF THE DRAWINGS [0008] These
and other featanes, aspects and advantages of the present invention
will become better understood with regard to the following
description, appended  claims and accompanying drawings where:
[04639] FIG. I is a block diagram illustrating the trading
environment in which an  embodiment of the present,, invention
operates; [0416] 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
anal-itsternalization order or not; and 16411] 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. Wt)
20061121688 PCTIU820061016684  DETAILED DESCRIPTION (001.2$ referring
to Fig. 1, a trading environment in which an embodiment of the
system and method of the present invention operates is depicted, The
examples  discussed herein prhnarily describe the use and application
of the present invention in  an equity security market center
environment, but it should be understood that the  present invention
could be used in any type of financial instrument market center
environment (e.g., equities, fixtures, options, bonds, etc,). The
trading environment of  this embodiment includes a posting market
center 20 which interacts with a number of  other market centers 24
away markets) traders at order sending firms 26 and  Market Makers
31. It should be understood that the trading environment of this
embodiment supports but does not require Market Makers 31, a Market
Maker  



Interface 32, or Market Maker Quotes 33. It should also be understood
that the  posting market center 20 referred to herein refers to a
computing system having  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 Matters 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. [00131 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  4 WO 2006/121685 PCTICTS2006%016654  sale
information. This information is stored to a best bids and offers and
last sales data structure 25. This data structure 25 is where the
market best bid and offer  information is stored. This data structure
25 is also where the market trade reports  (prints) are stored. The
posting market center 20 may also include an order and trade
parameters data structure 27. The order and trade parameters data
structure 27 stores  pre-defined trading parameters and rules that
are used by the order matching engine  21. in matching orders and
executing trades. The posting market: center 20 may also  include an
order and execution interface 28 which interacts with the traders 26,
the  Market Makers 31, the away market centers 24 and the order
matching engine 21 in  the order execution process. The posting
market center 20 may also include an order  information data
structure 29 where order information is stored and a trade
information data structure 30 where completed trade information is
stored. The  posting market center 20 may also include a Market Maker
interface 32 that interacts  With Market Makers 31 to capture Market
Maker bids and offers in assumed] issues.  



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. 100141 Throughout the discussion
herein, it should be understood that the details  regarding the
operating environment, data structures, and other technological
elements surrounding the posting roar let 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. WO 20061121688 PC
WUS2006/016654  13et F rn ins a'ht< Ix f irr? F F}ga;? lzc" t t,? t
zrn rz. < f )r;a r : zcilc>' li lzn+ f),titr,  Carries an anti-Js
terratali~ntion Flgg [OOi5] When the order matching engine 21
attempts to match an incoming order  with a resting order on the
book, it must ensure that neither order carries an Anti-
Internalization Flag. It is possible that the resting order does not
carry the Anti- Internalization Flag CI Al Flag"), but the incoming
order does. Alternatively, it is  possible that the resting order
carries the Al Flag, but the incoming order does not. It  is also
possible that both the resting order and the incoming order carry the
A j Flag.  If either or both orders carry the AT Flag, then the order
rnaatching engine 21 must  cancel one of the two orders to prevent
the orders from matching. In this  embodiment, the rules for
determining which order to cancel are as follows: & If only one of
the two orders carries the Al Flag, the process cancels the order
with the .hl Flag, and If both of the orders carry the Al Flag, the
process cancels the order with the  most recent System tinaestamp.
These rues are illustrated in the table shown here: E Incarnarrl
,oadea;bas ltl Marl Fasted ~;d~r has AT Flag',' ; _---------...of i>a
i .o Ao Execute orders 



-------- ----. ----------------------------------------- -. ------
Yes i Cancel Posted order  ------------ --- No Camel incoming order
----------- -- - --------- ----- -- -- --- ._ .----, .- Yes Cancel
Incoming _ order- ^ .. ......... ------ .--- Settine ear Anti
-lntortaaliza ion Flab for art 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 WO 20061121688 PCT1Li82006/016604  other orders from
the same fine, other than the internalization restriction, these
types of orders trade and execute in the same manner as any other
order does, [0917] In another embodiment, if an order sending firm
(e,g., trader 26b) has  more than one direct connection to the
posting market center 20 (e.g., a CR11  connection and a FIX
connection, or connections from different trading desks of the  same
fuse)). then it is possible for the orders to carry a different Firm
ID, depending on  their connectivity source. For these order sending
fimas, the posting market center 20  may have a customer gateway
automatically assign an overriding shared Firm ID to  all orders from
the, firm, regardless of their connectivity source, so that the
matching  process described herein can recognize the orders as
originating from the same order  sending firm (e.g" trader 26b).
1O0181 An order sending firm may choose to specify that it does not
want to  internalize orders on a case by case basis, wherein only
designated orders carry the  anti-iuternahzatian tag, as determined
by a trader 26. In a different embodiment, an  order sending firm may
choose to specify on a firan-snide 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, nti-Iat:eirsralizatl n Orders
and M rk t d al es ?ua tes'pr rnt tlae Name Firm [O019] 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 fun. 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
7 WO 20061121688 PCTIUS20061016684  Maker 31. In a preferred but not
limiting embodiment of this invention, an order  sending firm, by
assigning the anti-iarterrsaiizatioxt tag to some or all of its
orders, may  restrict such aazti-ianteartalization orders from
trading with other orders from the same firth, and may also restrict
such anti-internalization orders from trading with Market  Maker
quotes from the same liimB, Examples illustrating this embodiment of
the  invention are Included in this document. S hl g. _tnz
Mtr_rtncnialrrt;ttc=az Flig l a alt lnc~}mujg. (3ray,t7Cct 3r ami3,Tl
twryazoiai :.fl  the Order is Mark  l (0020) Fig. 2 illustrates the
process implemented by the order matching engine 21  where a trader
26 sends a buy order t:o the posting market center 20. At step 100, a
new buy order is received by the order matching engine 21. If the
trader 26 does not  want this buy order to trade "internally" (ix,,
against a soil order from the same firm).  then at step 102, the
process sets the Al. Flag "' "Yes" on the incoming buy order in
accordance with the order sending fire's instructions. Next, the
process retrieves the  national best offer (1480) at step 104. for
the purpose of determining if the incoming  buy order is marketable.
At step 106, the process compares the price orthe 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 nonnzarketable
order is posted  or canceled, the process stops at step I10 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 1vB0 or not If  8 WO
2096112168PCT(uS2e061016684  the posting market center 20 is not at
the NTBO, then the process must route the  incoming bay order to the
away market center or market centers at the N80, as  indicated at
step 114. If the buy order still has quantity remaining after it has
routed, then the process continues to step 130, (Alternatively, if
the buy order cannot be  routed due to its order type, then the order
is typically either canceled or else repriced  less aggressively and
processing steps). 1.00221 Returning to step 112, if, on the other
hand, the posting market center is at  the NBO, then the incoming buy
order can match one or more sell orders resting on  the posting
market center 20. The process retrieves the Lest (lowest-priced) sell
order  on the posting market center order book, as indicated at step
116. [01923] At step I IS, the process compares the firm identifier
(Firm) of the  incoming buy order to the firm identifier (FirmI) of
the retrieved sell order. If the  firm identifiers are not the same,
then the incoming buy order and retrieved sell order  execute against
each. other, as indicated at step 128, If the process determines at
step  130 that the incoming buy order still has quantity remaining to
trade after the match,  than 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  a WO 2006/121655 PC"1'JR S20n6i(016684  sell order are
from the same firm and the incoming buy order has the more recent
timestamp. The process then stops for this buy order as indicated at
step 132. [0020] Referring back to step 120, if the process
determines that the incoming buy  order is not restricted as to
interacting with sell orders from the same firm (i.e., the Al  Flag
on the buy order is not set, or else is set to No), then the process
proceeds to step  124, where it checks to see if the retrieved sell
order has an Al Flag set to Yes. If the  retrieved sell order is
flagged not to trade with buy orders from the same firm, then  the
retrieved sell order is canceled at step 126, in accordance with the
rules previously  explained for the cancellation of an order if it
carries the Al Flag set to Yes. It,  however, at step 124, the
process determines that the retrieved sell order is not  restricted
against trading with orders from the same firm (i.e., the Al Flag on
the sell  order is not sot or else is set to No), then the process
proceeds to step 12S, where it  marches the incoming buy order with
the retrieved sell order. [0026] At step 130, the process checks if
the incoming buy order Leaves quantity  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. ~~ 71Xuif21 ~'~Cr . 3'utY}R.h7~S(dJ}Y
Llxt~. liit__nn h~~<)rnkitj.;, ~w'i (xrlifr axkl }a4Ci.t 1P SCFini~'
ii  .. ........  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  



10 WO 2006/121686 PCT!US20sd/01c684  sell order to trade a
'internally' against a buy order from the same firm), then at step
202, the process sets the Al Flag = "Yes" on the incoming sell order
in  accordance with the sending firm's instructons. Next, the process
retrieves the  national best bid (NBII) at step 204, for the purpose
of determining if the incoming  sell order is marketable. At step
206, the process compares the price of the incoming  sell order to
the lB. If the price of the incoming sell order is greater than the
NBB,  then the order is not marketable, and the process continues to
step 208, where it posts  the sell order to the Book in price/time
priority. (Alternatively, if the sell order cannot  be posted because
it must execute immediately, e.g.. an roc order, then the order is
canceled instead). Regardless of whether the noniriarketahle order is
posted or  canceled, the process stops at step 210 as indicated.
[0028] Returning to step 206., if the incoming sell order is less
than or equal to the  FIBS, then the order is marketable, and the
process continues to. step 212. At step  212, the process checks
whether the posting market center 20 is at the NBB or not. If  the
posting market center 20 is not at the N13B, then the process nutst
Marc the  incoming sell order to the away market center or market
centers at the NBB, as  jndicated at step 214. If the sell order
still has quantity remaining after it has routed,  then the process
continues to step 230, (Alternativelyt if the sell order cannot be
muted 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. i t WO
20061121688 b'CT'/US20061016684  [0030] At step 21$, the process
compares the firm identifier (rimmll)) of the  incoming sell order to
the fins identifier (Firrll)) of the retrieved buy order, If the 



firm identifiers are not the same, then the incoming sell order and
retrieved buy order  execute against each other, as indicated at step
228 If the process determines at step  230 that the incoming sell
order sail has quantity remaining to trade after the match,  then the
process returns to step 204 where it repeats the process described
above to  determine if the incoming sell order can continue to trade
within the Al restriction  rules, [0031] Returning to step 218, if,
on the other hand, the firm identifiers are the  same, the process
continues to step 220. At step 220, 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 sell order has an Al  Flag set to Yes. If the sell order
is flagged not to trade with orders fi-oin the same  firm, then the
sell order is canceled at step 222 because the incoming sell order
and  the retrieved buy order are from the same firm and the incoming
sell order has the  more recent titnestamp. The process then stops
f'cr this sell order as indicated at step  232, [41032] 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
saute firm (i.e., the Al  Flag on the soil 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. by 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  l2 WO 2006/121688 PC`1t1S20061016684  restricted
against trading with orders from the same firm (i.e., the Al Flag on
the buy order is not set, or else is set to No), then the process
proceeds to step 228, where it  thatches the incoming sell order with
the retrieved buy order. (0033 At step 230, the process cheeks if the
incoming sell order Leaves quantity  is greaser than zero. If it is
not, then the incoming sell order has been completely  



filled, and the process stops as indicated at step 232, On the other
hand, if the sell  order still has quantity available to trade, then
the. process returns to step 204, where it  repeats the process of
determining whether the incoming sell order can trade within  the Al
restriction rules, as described above. (00341 Examples of how orders
carrying the Al Flag = Yes f".ei i Orders") operate  are provided
below. It should be understood that the order prices and market
prices  discussed in these examples arc by way of example only to
illustrate how the process  of an embodiment of the invention handles
Al Orders. Ex mle 1: t on-Marketable A.1 Limit Sell Order is Posted
(0035) At the start of the examples that follow, the internal order
hook 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 (NlarhetA) are also included in  the 43ternal Book for
purposes of illustration. However, the orders in the following
examples will not route to the away market center, as routing for Al
Orders is no  different from routing for non-Al orders, [0036) The
N13BO is $23.05 to $24.00 (500 x 800). The internal Book looks like
this: f Bids Offers -- Order A: B3uy 500 0) 23.05 t Order C:
-Sell-8-00-4 2--4--.-0- -- --- Fir!1l) `.'BCD Firm ID = s}Bcri Order
B: Buy 400 @ 23.02 MarketA: Offer 300 a) 24.01  "Firn3lD = AFGH RRk
(cc _;) --- - arete Bid 600 23 2 ------------ -------------- ------
13 W(r) 2006/121688 PCT/13520061016684  As all posted orders in the
following examples are fully displayed, they are also  aggregated at
each price level and disseminated to the public order book of the  



posting market renter 20. For eaatmple, the posting market center
public order book  presently looks like this. ----------- rids Offers
----------------- ---- - Posting Market Center 500 23M Posting
Igdarket Center SOO ta7 24,00  i_pstin Rxarket B enter 40{1(r 23.02
[0037] The posting market center 20 receives the following incoming
order:  4 Order D: Sell 600 (c) 23.95; Firmlf3 - JJBGD. Al Rag = Yes
[0030:[ 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  NEE at step 204, and compares
the price of incoming Sell Order L1 ($23.95) to the  NEE ($23.05) at
step 206, As Sell Order id`s price is higher than the NBB, the order
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, (00391 The NBBO is now $23.05 to $23.95 (500 x
600). The internal book looks  like this: Ends Offers  Order A:
.......... --- --- Buy 500 @ 23,05 Order D: Sell 600 @ 23.95 < ;Order
E: Euy 4Q0 ~J, 23et12 Order i ; :4ell 800 (~ 24.00 i  FirmlD = EFGH
PinniD = A13CD ---------------------- ---- ---------- ----------
---........ ,___._... [ jarkctA: Bid 60dF 23,62 s_MarketA: Offer 300
' 24.01  ----------- The public order book looks like this:
------------------------------------------------------------ - --- -
---- - --- - ------------------------ -- -- ----- Bids Offers,  



- - - - ------------ ------ - -- Posttn vlsrket Cent r 500 23 02 ` P
ostn. `Market Center 84 0 a,,, 23 95  Pcsnn klarket Center 400 14 WO
2006/121688 PCT/052006/016654  L"f<iBwk" ....tr
aal,tRlalft}stls0<<lO,,t>u<~esttkiFaltllFi.i c6utb,. [00411 Ira this
example, the posting market center 20 receives the following order:
4 Order E: Buy 200 @ Market, FirmiD - JJKL. A Flag -Yes [00421
Referring to Fig, 2, the process receives the incoming order at step
100 and  sets 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 E (Market) to the  N130 ($23.95) at step 106.
As Market Orders are marketable by definition, the  process continues
to step 112, where it cheeks whether the posting market center 20 is
at the NBO or not, As Sell Order 1) ($23.95) is at the NBO ($23.95),
the process  continues to step 116, where it retrieves the
lowest-priced sell order, Order D. [0043] The process then continues
to step I19, where it compares the FirmlD of  incoming Buy Order E
(IfKL) to the FirmiD of retrieved Sell Order 1) (ABC))), As  the lair
nbi3s are not the same, there would be no "Internalization" and the
process is  able to trade incoming Buy Order E with 200 shares of
posted Sell Order l) 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 turther processing is required as
indicated at 132.  100441 Sell Order i3 still has 400 shares
remaining, and the internal book looks  like this: O#Iers_...  I Bids
1 ------------- ------------------- ------- --- --- ---
1.........__.---.------ -----
.............._.---..----_----------..--.........,.._._...-----------
------- Order A: Buy 500 @ 23.05 Order O: Sell 400 @ 23.95 f- 



FirmlD = ABC3) Finnll3 = ABCLr, AI Flaaa = Yes Order B-B: Buy 400 rya
23.02 Order O: Sell 500@ 24M  Firmi = FFGII FirmtD =ABCP3
--------------- 1 MarketA: Bid 600 23 812 l-MarketA: Offer 300 (
24.01  [00451 The public order book looks like this:
-------._-----......_..._Elds ...  ...... {Jffers ._____..  Bi
Posting Market Center SOO k 23,05 _- Posting 1M&rket -Center--400 Q4
23,95  post an Market Cca#cr 400 i 23 02 BostEazg ~8 arket O eztter
8i41?'z 24 00  15 WO 2006;121608 I'm Yus200610166s4  I > ?rj [e 1
'tYaz etu i13,I as t,,AI }hw Qrdet iratnjh S n ... rzp x c c _14d
[0046] In this example, the posting market center 20 receives the
following order:  4 Order F: Buy 700 23.97,.i;irm7.D=ABCD,Al Flag-Yd
[0047] Referring to Fig, 2, the process receives the incoming order
at step 100 and  sets 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 F ($23,97) to the  NBO ($23.95) at
step 106. As incoming Buy Order F'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 1410 ($23.95), the  process continues to
step 116, where it retrieves the lowest-priced sell order, Order Il,
[0048] The process then continues to step I IS, where it compares the
Firmll} of  incoming Buy Order F (A&CD) to the F'irrullI of retrieved
Sell Order D (ABCD). In  this example, the trimalfs are the same. The
process then checks to see irthe.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] As a. 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 fast, it cancels the order with the most recent
t;mestamp 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. 16 WO 20061121608 PCTILT820061016684  [0090]
The internal book remains unchanged and still looks like this: -----
-- ---- ------------- - - -------------------------- - --- B ids
Offers  Order A: Buy 100 23.05 ] Order B: Sell 400 @ 23,45 fi iamf37
= -ABC D FirwlD .1BCD, l Flag = Yes----__.. _.._?  Oatler B: Ba3 400
23.02 ;Omer C: Sell SOi) @24.00 Firrn1D EFGH Firrralt3 = ABC17  --.
vlar] ~e4 Bad 600 23,02 i i >,k" Offer 300 a 2 .41i  [00511 The
public order book remains unchanged and still looks like this: Bads
t5tters  ibastmg Market Cent r 500 23 05 F`nsli~Jarket Center 400 -
23 95  Posun~ lvlarl et Canter 400 (a7 23 02 : ---------- -Market
Center 800 Irr! 24,00  Esu 11z ]d 4:.... F~Sarfc tab3a . ToIz-AI_w
imat E3s~y,C}rt3er,frQre, the Same FnrsaCnc It1 uepYaa'  Causing
Posted Sell Order to 9be Canceled [00521 In this example, the posting
market center 20 receives the following order  (the same as in
Fxampie 3 except that this order does not carry the AI Flag): 4 Order
C: Buy 700 @ 23.97, F rmJD _ ABGD [00531 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 O ($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 NBC ($23.95), the process  continues to step
116, where it retrieves the lowest-priced sell order, Order B. [0054]
no process then continues to step 118, where it compares the Firmtl3
of  incoming Buy Order G (ABC'.17) to the Firm m of retrieved Sell
Order C (4BCD). In  this example, the FirmB3s 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 Bay Order 0, the
process  17 WO 20061121688 PCT/US20061016684  proceeds to step 124,
where it checks to see if the Al Flag on retrieved Sell Order D is
set to Yes. [0055] no process, in this example, determines that the
Al Flag parameter for  posted Sell Order D is set to Yes. So, the
process, in tuna, cancels posted Sell Order  1) as indicated at step
126. This is an example of the rule that when the process has  two
orders from the same firm and only one order is an Al Order, the Al
Order must  be canceled. [O0S61 The NBBO is now $23.05 to $24.00 (500
x 800). The internal book  momentarily looks like this after Sell
Order D is removed: _-...__........  ........_ Btds Offers  Order A;
13tty 500 (a3 23.05 Order ( Sell 800 ~} 24.00  FtrmrID=ABCD FinnJD
ABC13 Order B; Buy 400 @ 23.02 M arketA: Offer 300 @ 24.01 --------
-- ----------- ------ ----- FYnnfD = EFGH --------- Klarket<~: Bid
600 t :~:i.02 ~... ..- [0057] The public order book momentarily looks
like this: 



Bids i Otters  ------------ i Postin Market Center 500 @ 23;05_
posting Market Center 800 24,00 (- 1 osttng lvlartcet Center 400 rev,
2_02 [0058] Since incoming Buy Order 0 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. M step 104, the process
retrieves the NBO to determine if Buy Order 0 is still  marketable.
The process then, as before, compares the price of incoming Bay Order
o ($23.97) to the new NBC) ($24.00) and determines that Buy Order O's
price is  lower. As such, incoming Buy Order 0 is not marketable, and
the 700 shares or  incoming Buy Order U are posted to the Books in
price/time priority at step 108,  Processing of Buy Order O 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 litre this with
Order Cr included: l8 4v(r) 200611121698 3?'C;'~lllaS2006101..66~J
Bids offers Order 0: Buy 700 @ 23,97 4- Order C, Sell 800@24-00
FirraalD .ABCD .F irnai73 - ABCD . .... ......._...........  Order 4:
Buy 500 (r)5 23.05 lvlarkett4: Of'er 300 @ 24.(31 F?rm3B =-A BCD .
Order B Buy 400 C 23,02  Firm1Z> EFGH P+lfar~Cq~i; ......_  ]0060]
The public order book now looks like this: title Offers  ------- - -
- - --- Posl)mg lancet Center 700 rah 23,97 E- Postin Market Center
800 Q 24 00 - 



i postm Market tenter 5001 23 ;05 _......_ `  `Fostaar l3arkat Carter
40(c) {n .02 ------------------------ - -- --------------- } ..{
1)13()ILL'.,! .. i1E3an311 ttj?~i f , 1)1191,,4411_)s eQSC a A m
hanged in Later  Example) [0061] In this example, the posting Market
center 20 receives the following order:  4 Order 1: Sell 400 (r)
24.00, FirrrrfD ' AFJCD, Al Rag = Yes [0062] Referring to Fig. 3, the
process receives the incoming order at step 200,  and sale 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 Salt
Order 1 ($24.00) to the NBB ($$23x97). As the  order price is higher,
the process then proceeds to post incoming Soil Order I to the  Books
according to price/time priority at step 205, and the process stops
at step 210.  [0063] The internal book looks like this:
...................................... - .__.....__.........-
------------ ------ ......------- ...._._----------.--- Bads Offers
- ----------------- 500 @ 24.00  Order G: Buy 700 @ 23.97 Order C:
Sell FirmID - ABCD i .F`irWD ABG13--- _-- Order A: )3t y 500 [} 23.05
Order E: Sell 400 @ 24,00 <-- FirmID = ABCD r,rndl_) 9BCD, AI Flag
=Yes  Order 13: Buy 400 c 23,02 MarketA: Offfir 300 n@ 24.04 ! FirmlD
= EFGH I  Ivlarketr~: Bid 500 C 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): 19 WO
2006/121698 Pd" U.S2006l616684  p llYtth (~3Yu23 



------------------- -- k'carE,1 \latk td enttr 700!' 23 t7t lytl
ttnf' krlxrkett: eSfler 1 DINE 21 4l0  ------------- -------- -
------------ P<s irxx4 ii'ixr)r~f C t?ik t ,s1(1 {~ 23 t3'~ [  I Uai
r RtarktitC itttcr FCt~ GU i)7 Example 6: Nonmarketabie Al Unit nit
Bun is Posted 100651 no posting market center 20 receives the
following order;  4 Order J: Buy 300 Ca 23 M, Firrn3D ABCD, Al Fog
-Yes [00661 Referring to Fig. 2, the process receives the incoming
order at step 100 and  sets the Al Plag equal to "Yes" for the order
at step 102. The process then proceeds  to retrieve the NBO at step
104, and at step 106, it compares the price of incoming  Buy Order J
($23.99) to the NW (524,00). As the order price is lower, the
process,  therefore, posts incoming Buy Order J to the Books in
price/time priority at step 108,  and processing is complete, as
indicated at step 110. [0067) The NBBO is $23.99 to $24.00 (300 x
12410). The internal book looks like  this: ------- - ----- - --
----------- ------ -- -- ----- -- -- ---- --- --------- I3sds Ofters
Order J: Buy 300 @ 23.9-9 t Order C: Selt 900 @ 24.00 Farr d73-.ABCL
Al.Flay.._Pcs FfrmID= BCD - ----------------- ---------------- - ---
----- ----- -- ---------- Order Ci: Buy 700 @ 23.97 Order 1: Sell 400
(u) 24.00 Firsnm . ABCD FirmJD - ABCD, Al F&r = Yes  Order 4: Buy 500
2:3.{) Market- .A: Offer 300 @ 24.01  Finn D ABCD,,, r i}rder B: Buy
400 2102 la!1;rrket<A: Bid_600 X0123.0. =
................_.......~_.._........._. ~.  [00681 The public order
book looks like this: Bids Offers 



------- Posting Market Center 300 La, 23 95, F Postm& j\4arkei (enter
1200 (I 24.00  -------------- Posting Market Center 700 (at 23,47 m
Posting Market Center 500 23 ils ---- ------------------------- ---
--------- P<3:atin Market Cei7fpr 40{) (u,23.0 ..._...__S_._.._
................._.._...._....................._....._...._..........
:  20 WO20061121689 Pi i'IUS20061016684  t ililp[.,,f , - ,.i_N t.it
~1),o i>t, _ L, ctttipil,?e ne A  iaijc 100691 In this example, the
posting market center 20 receives the following  request to change
the price of posted Sell order 1: 4 Caneei!Replace Sell Order I: Seal
400 (z? 2199, f f n IL) =,$BC!),  Al Flag = I'er 10070) The process,
as a result; retrieves Sell Order I (Sell 400 tP 24M0) and  changes
it to Sell 400 @ 23,99 instead. Note, that Sell Order I is still an
Al Order.  Whenever the order matching engine 21 . receives a price
change for an order, it treats  the order as if it were newly
received. It updates the timestamp of the modified order,  and
immediately checks to see if the order is now marketable at its new
price, as if it  were an incoming order, 100711 The process in this
example retrieves the NBB at step 204 in Fig. 3. At  step 206, it
compares the price of newly-priced Sell Order 9 ($23.99) to the NBB
($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 FinnlD on
newly-priced Sell Order I (4BCD) to the FirmiD on Buy  Order J (4BCD)
at step 218, The FirnalDs 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 timesta mp must be canceled. Although  Sell Order I
was originally received by the posting market center 20 before Buy
Order  J was received, Order 7 has the priority timestamp now because
Order I was  canceled/replaced and re-priced. Whenever an order is
re-priced, its timestamp is  II WI) 2406/121688 PCTiUS20061016654
updated as if it were a new order. Since Sell Order I has the more
recent thnestamp, the process cancels Sell Order I and processing is
completed as indicated at stop 231  Buy Order J remains posted on the
Book. [0073] The internal book looks like this after Sell Order I is
removed:  ------------------------------------ - - Bids Offers
C}rder l: Bny 300 a~a 23.99  Order G: Sell 3300 @ 24.00 gbrnU3 = l4(
l3, Al Flag = Yes . - .. [FirrnlD =AOCL._ ......  --------- - -- - --
Order 0: Buy 700 @ 23.97 d Market.: Olf'er 300 @ 24.01  . nfD' ABcD
Order A: Buys 500 23.O5  FirmID = ABCD Order $: Buy 400 @ 23.32
F'irrdiD = E'EGH Market~ Iiid 600 ;ti7 23,02......... _  [0074] The
public order book looks tike this: Bads - Offers t'ostm Market t ent
r i00 ( 23 99 Posting Market Center S00 ra 24 00 f  l os&an 1trket
Oeartea 740 trr 23 p7 1'astmg Market Ocratcr Silo ~ 23 dt5 3  Pastrn
larkce9 L arts r 40t} 2102 



t j  i k.arxl tl _ 1 Lfart . t l C)r33er 1l ocs Fnwt cttd_ttxe t2L
rrsl, tilca t t rt ccttti [0075) The posting market center 20
receives the following order: -* Order K: Sell 2000 Market. FinnlD
EFGJ? AI Flag Yes [0076] Referring to Fig. 3, the process receives
the incoming order at step 200 and  setts the Al Flag equal to "Yes?'
for the order at stop 202. The process then retrieves  the Nl3B at
step 204, and compares the price of incoming Sell Order K (Market) to
the htk3B ($23.99) at step 206. As Market Orders are marketable by
definition, the  process continues to step 212, where it cheeks
whether the posting market center 20 is  at the N7 BB 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.
22 WO 201161121688 PCT/ US2006,016684  (00771 The process then
continues to step 218, where it compares the Finnti) of  incoming
Sell Order K (EFGH) to the FirmiD of retrieved Buy Order J (.AI3CD).
As the Firmf)s are not the same, there would be no "internalization"
even though both  orders are Al Orders, and the process is able to
trade incoming Sell Order K with 300  shares of posted Buy Order J at
the price of $23.99 at step 228. Buy Order I is  completely depleted,
and removed from the Book. [00781 The NBBO is now $2197 to $24,00
(7700 x 800). The internal book looks  like this after Buy Order J is
removed: Bids Offers  _ --------- Order O: Buy 700 @ 23.97 Order C:
Sell 800@24.00  Firmfl) = ABCD FinulD = ABCD Order A: Buy 500 23.05
`5'farketA: Offer 300@24,01  f: innl'13 = ABCD Order B: Buy 400 23.02
Fsrrral'D EF{GH tefarket Btd 6043 a 20102 ----._. `-. --- -- 



[011791 The public order book looks like this:  ------ --------- Btds
Offers  -------- ---- - --- - --------- - - ------ - -----  Fnstmg
Malkot C Bart r d 0 23.97 Posting larket Center goo /) 24,00 - --- --
----- ----- --- -- ---- - ------ ------- --- ---- --- ---- - Fastind
Matl.et Cpnter SOO~u 23,05 - Pnsiin~ bfarket C'entel_ 400 {at
23.02..--- _ [00801 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 roles. [00811 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 O  23 WO 200Q121688 PCTATS20061016684
($23.97) is at the NBB ($23,97), the process continues to step 216,
where it retrieves the highest-priced buy order, Order 0. [00821 The
process then continues to step 218, where it compares the FlrmiD of
incoming Sell Order K (EI+G71) to the FirnrlD of retrieved Buy Order
G (AWD). As  the Fitmms are not the same, there would be no
"internalization" and the process is  able to trade incoming Sell
Order K with 700 shares of posted Buy Order O at the  price of $23.97
at step 228. Buy Order G is completely depleted, and removed from
the Book. [0083] The NBBO is now $23.05 to $24.00 (500 x 800), The
internal book looks  like this after Buy Order G is removed: kinds
Offer's  



............ Order A; l}rzv SO1(r~ 23.0 5 Carder C: Se ] 900 @ 24 00
Firrn1D ABC D Fn m717 = ABC D Order B: Buy 400 ; 23.02 -------.-..-
-baarketA: Ofer 300 -, 24.01  f'xrronfD = EFGH lelnrlcetA: Bid 600 r
s 23.02 [0084] The public order book looks like this: Tads (Hers  i
osting ivia el et C e ter 5{30 r 1 05 F Posting Alarket Center 800 (r
4 00  Posting lvlaoket C enter 400.@23 02 [00851 The process then
checks to see if incoming Sell Order K has any additional  shares
available at stela 230 and, in this example, determines that the
order still has  1000 shares available. The process returns to step
204, where it repeats the procedure  just described for detemilxrilxg
if Incoming Sell Order K can continue to trade within  the Al
restriction rules. [0086) The process retrieves the new N1313 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  24 WO
2006/121688 PCTIUS20061016694  whether the posting market center 20
is at the NBB or not, As Buy Order A ($23.05) is at the NBB ($23.05),
the process continues to step 216, where it retrieves the
highest-priced buy order, Order A. [10871 The process then continues
to step 218, where it compares the FirmiD of  incoming Sell Order K
(EFGB) to the Firn113 of retrieved Buy Order A (ABCD). As  the
Firarll}s are not the same, there would be no 49nteratalirEation'3
and the process is  able to trade incoming Sell Order K with 500
shares of posted Buy Order A at the  price of $23.05 at step 228. Buy
Order A is completely depleted, and removed from  the Books, 



[00$81 The NBBO is now $23.02 to $24.00 (400 x 800). The internal
book looks  like this after Buy Order A is removed: ---- - ---- -
------------- .. BEds 1 Ok7ess  ---------------------------- ----
Order B: Buy 400 @ 23.02 Order C: Sell 800@24.00 FiYAW EFGH Firrra717
= A BCD a-MarketA: liad 600_@2M2 " " lv8tarketr~; bf r 10E1_\rf.
100891 The public order hook looks like this: ----
_--------------------------------- Bids ------------ _...--------
Offers...---------------------- __-_. 1 Canter ---------------
l,Fostiu Marl et C enter 4C1fi (a,23,(l2--. ---',1'ostitE ~laakel 800
(rz? 24.00  100901 The process then chocks 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 NtBB 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 l3 ($23.02)  25 Wt) 200e1,121688
PCT/US20061616684  is at the NTBB ($23.02), the process continues to
step 216, where it retrieves the  highest-priced buy order, Order B,
[0092) The process then continues to step 218, where it compares the
Firmlis of  incoming Sell Order K (EFGR) to the FlrmID of retrieved
Buy Order B (I FGP-).  The Firmit'3s are the same in this example.
Incoming Sell Order K and posted Buy  Order 3 both have FirmiD =
EFGH. Then, at step 220, the process determines that  incoming Sell
Order K has Al Flag = Yes. Therefore, the process enforces the rule  



that when two orders are from the same firm and one has an At Flag -
Yes, it cancels  the Al Order. incoming Sell Order K, therefore; is
canceled at step 222 and  processing is complete as indicated at step
232. Buy Order B remains posted to the  Books. [00931 The internal
book and the public order hook remain unchanged. t xaan lp _~ uict
tk'%j Qatla.a l t ootlots raet 3, isle a IvhrL 4Yakvl; l spl4 saax_yn
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 Al Orders fair equity issues, i.e., an Al
Order may not execute against another  order from the sense firm. if
a posting market center 20 supports Market Makers 31,  then Al rules
may also optionally he extended to include restrictions against
incoming  Al orders matching with Market Maker quotes :33 from the
same Arm. Traders 26 and  Market Makers 31 can be from the same order
sending farm. 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. 26 WO 20061112168 PCT,1620ee41016684  [0095] In the
examples that follow, the posting market center 20 has appointed
Market Makers 31 in some issues. When an appointed Market Maker is
the Lead  Market Maker in the issue, then that Market Maker is
guaranteed participation with  incoming orders in accordance with the
business rules of the posting market center. By way of example, some
of those business rules are implemented in a process  referred to as
the "Lead Market Maker Guarantee Process" in this document. [0096] It
should be understood that the Lead Market Maker Guarantee Process
described below is subject to change and serves only to illustrate
the matching riles  for Market Maker quotes in relation to incoming
Al Orders of the present invention  when sent to the posting marker
center 20, and that a broader discussion of Market  



Maker rules, responsibilities, and entitlements is beyond the scope
of this document.  For the, purposes of these examples, the issue has
a Load Market Maker C'U. lv "),  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 mote 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 guoie, and its
automatically generated order, are never canceled due to Al
restrictions. 27 W3 2066/121668 PCTIUS20061016684  [0097] At the
start of this example, the NBBO is $2.00 to *2.10 (40 x 70). This
issue has two assigned Market Mak:era: Lead Market Maker " LIvT? from
Firm  LFGH, and regular Market Maker "MN{2" from Finn ABCD.
Firms.4BCD, EFGH,  and IIKL presently have customer orders posted to
the Order Book, Order N is an Al  Order. [0098] In the following
examples, the away market best bids and offers from data  structure
25 are included with the Market Maker quotes from data structure 33
in a  combined internal Quote Book. The 13130 from Away Market Center
A (MarketA) is  shown here for illustration purposes but will not
participate in the examples, as the  routing of At Orders is no
different from the routing of non-.AJ orders. The combined  internal
QuoW Book looks like this: Btds O fern  -- - ----------- -- - ------
----- 



LMM: Bid 40 @ 2.00 Ltvi '.{: Offer 40 L 2.10  F1YrnID- EFGI3 P'irm1D
"LFGII - ~1IIv12; Bid 30 @ 1.90 lvNf2: Offer 30 @ n 2. 15 Frmib ARC)
I Fi niD ABC D
....................................................... vlarlretA Bid
50 &1 90 Mari ete% Offer 21 r 2 15 (0099] The internal Order Book
looks like this: ----- - --------- ------ Bu} C rders _ _ Sell Orders
--- _ s - - Order L. Buy 10 C} 1.9.. Order ll: Sell 30 G, 2.10
FIrmJD _ EFGH FirnnID ABCD, old Fia t _ Yes  . Order M: s3uy 20 @
1.35 Order O: Sell 30 @ 2.20  FtrnaID = 7I FirmID EFGH -----------
-------------- -------------------------------------------- [00100]
The posting market center's public book, which aggregates Market
Mviaker  quotes and displayed orders at each price level, looks like
this: ------------------------ Bids F' Otfers  - - - ----------
---------------------------- Pastaug Iviarkct cntcr 40 4z 2 DO
Pomtang M rket Cetaiex 70 2 10 j  1 osl tag Ietarket G'enter 10 it
1.95 Posting Market Center 30( 2 15 .__...._  Posting Market Conte"
3fp `cA 1,90 Posting Ivlarket Oeuter 3~J ^a 2.213..   ..............
.  Pcstingivlaret G inter 20, 1 R5 [00101] The posting market center
20 receives the cllowing order:  4 Order P: Sell 100 @ 1.85.1*inn1D
EF'Gf, Al Flag =Yes  28 



Wt) 20061121688 PCTYUS2006J016684  [0102] Whenever the internal
matching engine 21 determines that a Market Maker Quote is marketable
aggainst an incoming order; it automatically generates an order on
behalf of the quote, As Market Maker LMM is bidding at the NBB in
this example,  LMM is entitled to execute with incoming Sell Order P
in the Lead _Market Maker  Guarantee Process, However, as incoming
Sell Order P is an a] Order sent by Firm  EFGH, it cannot execute
against the LMM bid, which is also from Firm EFOIL In  accordance
with the rule that stipulates that when a buy order and a sell order
have the  same Fin nEL1, the Al Order must be canceled, in this
example, incoming ;ell Order P  is canceled inamedialely. The Al
restriction against "internalization" trumps any  guaranteed trading
privileges for Lead Market Makers in this embodiment of the
invention, [00103] Fig. 3 illustrates this process, Specifically, an
incoming order is received  at step 200, and the process 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 P ($L85) to the NEB (82M0) 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
NIBB or not. As the LI+IM 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 LM(vM 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 Firnm? of
incoming Sell Order P (EFGf) to the Finnli7 of the order generated on
behalf of the  LMM Bid (WGH). In this example, the FhmIDs are the
same. The process then  cheeks to see if the e 5d 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 F,  29 WO
2006/121658 PCT/ US2006/016684  the process cancels incoming Sell
Order P at step 222 and processing is completed as  indicated at step
232, The UPM Bid does not execute, the quote continues to be  



disseminated, and the buy order generated on its behalf is
immediately killed. [00105] The combined internal Quote Book remains
unchanged and. still looks like  this: - - --------- -
---------------- - ------- Bids Doers --- - --- - ---- - - LTANt Bid
40 @ 2.00 l MM: Offer 40 @ 110 Firm!)) EFGH Fir-n!)) _ EF"GH MM2:
Paid 36 @ 1.90 MM2t Offer 30 @ 2.15  Firm/f = ABC! F haul! -A.SCL'
lyv2arket~. Bid 50 1.90 Market, , Offer 20 ( 2,15 .___..."
...............  [00106] The internal Order Book remains unchanged
and still looks like this: r l3uv Orders Sell OrEPcrs 1  - - -
---------------------- Order i Buy 10 (rJ 1,95 Order N: Sell 30 @ 110
fFirmll3 E+FGH Ffrrndfa=ABC'l) AI.FIrrg-Yev  Order M: tiuy 20 trzl
1.85 Order O: Sell 30 @ 2.20  LRmdD IdKL FirnalD=3.?3'Cafl
------------ - --- - -- - ---------
---------------------------------- [0010:'] The posting market
center's public book remains unchanged and still looks  lire this:
23ids 0 dlers  ......... P Siug Market Center 40 @ 2 .00 Posting
Market C,entcr 76 ,'a'! 2.10 Poshn I larl t C enter 10 bus 1,95 _
"Pasttn Market C enter 30 (dl 2,15  Posting Market Venter 306&1,90
Posting Market Center 30 .,'b :20 w M i  PostitEq Market Ceoter 20
nt-1.85 - - - ---------- lnpl _ it1 d7 arise t~thic,r l;tlyd< r i
itur3~a sttkE a itlnrl ~t t Cfll_ta Qu Lc.filz t ,3 t?t "ed  



Order. and Fhe Rernaindor is Canceled [001081 The posting rrarlket
center 20 receives the followirng order:  -3 Order Q: Sell. 100 @
1.85, Finn]!) = ABCD, AI.L' kg = .y'es [001091 As Market Maker 12 AM
is still bidding at the NBB in this example, l,tvla41  is entitled to
execute with incorning Sell Order Q in the lead Market Maker
Guarantee Process, Although incoming Sell Order Q is an Al Order, it
was sent by  30 WO 2(1061121688 PCTATS20061016684  Finn ABCD, and is
therefore eligible to execute against the I MM bid frown Firm  EFGH,
unlike previous Al: Sell Order P. [001101 Whenever the internal
matching engine 21 determines that a Market Maker  Quote is
marketable against an incoming order, it automatically generates an
order on  behalf of the quote. In this example, the Lead Market Maker
is guaranteed execution  of up to 40% of the Leaves quantity of an
incoming order, after that order has first  satisfied any displayed
Customer orders with price/time priority. As customer Orders  L and M
have prices that are inferior to the LMM bid of $2.00 ($L95 and
SI.85,  respectively), they do not have price/time priority. As such,
the LMM. bid is entitled  to trade irmnediately with incoming Sell
Order Q in this example. [001111 Fig. 3 illustrates this process.
Specifically, an incoming order is received  at step 200, and the
process 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 Q ($1.85) to the NBB (still $2.00) at step 206.
As incoming Sell Order Q's  price is lower than the NB!), the process
continues to step 212, where it checks  whether the posting market
center 20 is at theNt3B or not. As the LMM Bid ($2.00)  is still at
the NBB ($2.00), the process continues to step 210, where it
retrieves the  highest-priced buy order. As the L1vT4 Bid is at the
NBB, the order matching engine  21 automatically generates a buy
order on its behalf [001121 The process then continues to step 218,
where it compares the Firmly of  incoming Sell Order Q (ABCf3) to the
FinnIIS of the order generated on behalf of the  LlWN4 Bid (ERGIJ),
In this example, the Firmll'Ss 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 LNQvM
Bid in the Lead Market Maker  Guarantee Process, LMW4 moves its bid
from $2.00 to $1.90. 31 WO 200611216843 PCTm52006i016654  [001131 4
The NlBBQ is now $1.95 to $2.10 (i(l x 7O), [001141 The combined
internal Quote Book looks lake this after LMM moves its  bid: -
NIh.12: Bid 30 @ 190 LMNI, Offer 40 @ 210 FarwalDASCD Farmri) - EFGH
LM1v1 13id 40 @ L" <- ri2 Offer 30 @u 11.5  RrmlI) EFGH .., j'lryn )
- ABC!) ---------- ---- - --- d4arketA : 1314 50 @ I.9D--- __
MsrketA: Offer 20 ' 2,15 ............ The internal Order Book remains
unchanged and still looks like this:  Lluy o rders Sell Orders Order
L: Buy 10 @ 1.95 (Order d: dell 30012.14  FirMT)_.k' 611 iIFYWD=
BCD,A3Flz Yq  -... Order M: Buy 20 @, 125 Order 0: Sell 30 @ 2.20
Fie' n!)) = IJKL Firrn/D = UGH [00116] The posting market center's
public book now looks like this: --- ---- Bids offers Posth1 Market
center 10 (al 1.95 1 Pasting Market censer 70 (r 2 10  Posting Market
Center 70 c 1 90 <- Postir Market center 30 011. ' i'+  rPo~ttng
Iv1arf et center 20 `~z] 1 85 Po tw Met tpt Center 30 (a 2,20
[001171 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.
[001181 At step 204, the process retrieves the N1311, and at step
206, it compares  the price of incoming Sell Order Q ($185) to the
new NB11 ($1.95). As incoming  Sell Order Q is priced lower, the
process continues to stop 212, where it cheeks if the  posting
nrarls:et center 20 is at the NBB. As posted Buy Order L ($1.95) is
at the NNBB  ($1.95), it is retrieved at step 216. [001191 As the
orders are marketable against each other, the process compares the
Fieriall) on incoming Sell Order Q (ABCD) to the Firmll) of retrieved
Buy Order L  (FFGi1 at step 218. As the Firmifs are diferent, the,
process proceeds to step 228,  32 W) 2006/121658 PCTl1US2006'016684
where it matches 10 contxaacts of incoming Sell Order Q with posted
Buy Order L at $1.95, completely filling Buy Order Land removing it
from the Order Book.  [00120] 3 TheNEBO is now $1.90 to $2,10 (120 x
70). [00121] The combined internal Quote Book remains unchanged and
still looks like  this: Bias -..-- 3f..ers..  MM2 Bid 311 @ 1.90 _
Liviyl Offer 400 @ 2.l0  FirrnlD - 4BCD Firm D EFGH LMM: Bid 40 1,90
1v1 12: Offer 311 u; 2.15  Firrndtl - EFOH FtrmlD = ABCd3
-------------- j Macl;:>a ,'Ofter-20 '2.15.....  [00122] The internal
Order Book looks like this after Order L is removed: 9 Bum Orders
Bell Orders  ------- ---------------- Order M: Buy 20 @ 1 85 Orden
PI: Se18 30 @ 2,l0  FirmJD =.J.. i Fa-WD = 4BCD 4d Flrag = Yes  - 



Order 0 Sell 30 'cF` 2,20  ~i nr111= E1* UII.....
------------------------ [00123] The posting market center's public
book now looks like this:  Bads otters  - --------- - ------------
----- I ostm laaka i C enter 70 l 9t3 Pa tnilt4arkct Center
70@2.1C................  1'usttng Ivlarket Centex 20 (r~ 1 f !cstm
-Market Center 3rJ cii 2 5 i . ._ ....... Posting Market Cuatcr 3O a~
1 20 1  [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 ivies. [001255] At step 204, the process retrieves the
new b1BB (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 N1313, As the bids from Market
Makers MYIM2  and LMM are both at the NB:3, the process continues to
step 216, where it retrieves  33 WO 200611216938 PCTYt]520061016684
the next best buy order. At the present time, PvM'MI2's bid of 30
contracts at $1.90  constitutes the best buying interest, as it has
time priority over the LNIM bid at the same price. As the Ivlvi2 bid
is marketable, the order matching engine 21  automatically generates
a buy order on its behalf, [%126] At step 218, the process compares
the Firmlil on incoming Sell Order Q  (ABCD) to the Firmi3 on the buy
order generated on behalf of MM-2's bid (ABCD).  The FirmWs are the
same, so the process, at step 220, checks whether the Al Flag =  Yes
on incoming Sell Order Q. It is in this case, The process, as a
result, cancels the  remaining quantity of incoming Sell Order Q at
step 222. The process, in this regard,  enforces the rifle that when
two orders are from the same fimn, the order with the Al  



Flag must be canceled. Processing is complete, as indicated at step
231 1ND'U's bid  does not execute, the quote continues to be
disseminated, and the buy order generated  on its behalf is
immediately killed, 100127] 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. 34 CLAIMS  A method comprising: (a)
providing a market center order book having limit orders posted
thereon, wherein the limit orders posted on the market center order
book each  have a trading firm identifier and system timestamp
parameter; (h) receiving by a computing system an incoming order
having a first  trading firm identifier and a first
anti-internalization parameter; and (c) determining by the computing
system whether the incoming order is an  anti-internalization order;
(d) responsive to determining that the incoming order is all anti-
internalization order, setting the first anti-internalization
parameter to active; (c) responsive to determining that the incoming
order is net an anti- internalization order, setting the first
anti-internalization parameter to inactive; (f? retrieving by the
computing system the best contra-side limit order to  the incoming
order from the market center order book, wherein the best contra-
side limit orders has a second anti-internalization parameter and a
second trading  firm identifier; (g) determining by the computing
system whether the incoming order is  marketable against the best
contra-side limit order; (h) responsive to determining by the
computing system that the incoming  order is marketable against the
best contra-side limit order: 



(h)(i) determining by the computing system whether both the first
and second trading firm identifiers indicate that the incoming and
best  contra-side limit orders were posted by the same trading firm;
(h)(ii) responsive to determining that both the first and second
trading firm identifiers indicate that the incoming and best
contra-side  limit orders were posted by the same trading firm: 35
(h)(ii)(a) determining by the computing system  whether the first and
second anti-internalization parameters are set  to active:
(h)(ii')(h) responsive to determining that both the  first and second
anti-internalization parameters are set to active,  cancelling by the
computing system the order with the most  recently set system
timestamp parameter; (h}(ii;)(e) responsive to determining that both
the  first and second anti-internalization parameters are set to
inactive,  matching by the computing system the incoming and best
contra- side limit orders; (h)(ii)(d) responsive to determining that
the first  anti-internalization parameter is set to active and the
second anti- internalization parameter is set to inactive, cancelling
by the  computing system the incoming order; and (h)(ii)(e}
responsive to determining that the second  anti-internalization
parameter is set to active and the first anti- internalization
parameter is set to inactive, cancelling by the  computing system the
best contra-side limit order, ?. The method of claim 1, wherein the
incoming order is a buy order.  >. The method of claim 1, wherein the
incoming order is a sell order. The method of clair. 1, wherein the
method runs at least partially through a  market center. 



36 The method of claim 4, wherein the market center operates in at
least one of an  options marketplace or equities marketplace. fa, A
method comprising: (a) providing by a computing system 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 fi=n identifier and system
timestamp parameter; (b) receiving by the computing system an
incoming order having a first  trading firm identifier and a first
anti-internalization parameter; and (c) determining by the computing
system whether the incoming order is an  anti-internalization order;
(d) responsive to determining that the incoming order is an anti-
internalization orders setting the first anti-internalization
parameter to active;; (e) responsive to determining that the incoming
order is not an anti- internalization order, setting the first
anti-internalization parameter to inactive; f i retrieving by the
computing system the best contra-side limit order or  quote to the
incoming order from the market center order book, wherein the best
contra-side limit order or quote has a second
anti-irrterrralrzatEC~in parameter and a  second trading firm
identifier; (g) determining by the computing system whether the
incoming order is  marketable against the best contra-side limit
order or quote; (h) responsive to determining by the computing system
that the incoming  order is marketable against the best contra-side
limit order or quote: (h)(i) determining by the computing system
whether both the first  and second trading firm identifiers indicate
that the incoming and best  contra-side limit orders or q acts were.
posted by the sa=ne trading firm; 37 (h)(ii) responsive to
determining that both the first and second  



trading firm identifiers indicate that the incoming and best
contra-side  limit orders or quote were posted by the same trading
firm: (h)'(ii)(a) determining by the computing system whether the
first and second anti-internalization parameters are set to active;
(h)(ii)(b) responsive to determining that both the first arid second
anti-internalization parameters are set to active, cancelling  by the
computing system the order or quote with the most recently  set
system tirnestarn.p parameter; (h)(ii}(o) responsive to determining
that both the first and  second anti-internalization parameters are
set to inactive, matching  by the computing system the incoming and
best contra-side limit  orders or quote; (h)(ii)(d) responsive to
determining that the first anti- internalization parameter is set to
active and the second anti- internalization parameter is set to
inactive, cancelling by the  computing system the incoming order; and
(h)(ii)(e) responsive to determining that the second anti-
internalization parameter is set to active and the first anti-
internalization parameter is set to inactive, cancelling by the
computing system the best contra-sidel:imitorder or quote. 7. The
method of claim 6 wherein the incoming order is a buy order.  8: The
method of claim 6, wherein the incoming order is a sell order.  38 9.
The method of claim 6, wherein the method runs at least partially
through a  market center that has a lead iriarket maker and the lead
market maker receives  guaranteed trading privileges. 10. A system
comprising: (a) a market center order book; (h) one or more limit
orders posted on the market center order book,  wherein the limit
orders each have a trading firms identifier and system timestamp  



parameter; (c) at least one interface to a computing system for
receiving orders,  including anti-internalization orders; (d) at
least one memory of the computing system for storing program code
for processing anti-internalization orders and for storing
anti-internalization order  parameters; (e) at least one processor of
the computing system for interacting with the  interface and
executing the stored program code for processing anti-internalization
orders when the interface receives an incoming order having a first
trading firm  identifier and a first anti-internalization
paralrteter, wherein the code, when  executed: (e)(i) determines
whether the incoming order is an anti- internalization order; (e)(li)
responsive to determining that the incoming order is an anti-
internalization order, sets the first anti-internalization parameter
to active;  (e)(iii) responsive to determining that the incoming
order is not an anti-internalization order, sets the first
anti-internalization parameter to  inactive; (e)(is,) retrieves the
best contra-side limit order to the incoming  order from the market
center order book, wherein the best contra-side limit  39 order has a
second anti-internalization parameter and a second trading iirm
identifier; (e)(v) determines whether the incoming order is
marketable against  the best contra-side limit order; (e)(vi)
responsive to determining that the incoming order is  marketable
against the best contra-side limit order: (e)(vi)(a) determines
whether both the first and second  identifiers indicate that the
incoming and best contra-side limit  orders were posted by the same
trading I cm; 



(e)(vi)(h) responsive to determining that both the first and  second
identifiers indicate that the incoming and hest contra-side  limit
orders were posted by the sarre trading firm: (e)(vi)(h)(i)
determines whether the first and second  anti-internalization
parameters are set to active; (e)(vi)(b)(ii) responsive to
determining that both the  first and second anti-internalization
parameters are set to  active, cancels the order with the most
recently set system  tirrestamp parameter; (e)(vi)(b)(iii) responsive
to determining that both  the first and second anti-internalization
parameters are set to  inactive, matches the incoming and best
contra-side limit  orders; (e)(vi)(h)(iv) responsive to determining
that the first  anti-internalization parameter is set to active and
the second  anti-internalization parameter is set to inactive,
cancels the  incoming order; and (e)(vi)(b)(v) responsive to
determining that the  second anti-internalization parameter is set to
active and the  4U first anti-ir:ternalization parameter is set to
inactive, cancels  the best contra-side limit order. 11. The system
of claim 10, wherein the incoming order is a buy order.  12. The
system of claim 10, wherein the incoming order is a sell order. 13,
The system o`claim 10, wherein the system operates in a market
center. 14. The system of claim 13, wherein the market center
operates in at least one of an  options marketplace or equities
marketplace, 15. The method of claim 1, wherein the computing system
is one or more programmed  computers, 16. The method of claim 1,
wherein the computing system is distributed over several  



physical locations. 17. The method of claim 6, wherein the computing
system is one or more  programmed computers. 18. The method of claim
6, wherein the computing system is distributed over several  physical
locations. 14. The system of claim 10, wherein the computing system,.
is one or More  programmed computers. 41 20. The system of claim 10,
wherein the computing system is distributed over several  physical
locations. 21. The method of claiin 1, wherein inactive indicates
that the best contra-side limit  order is available to trade against
orders posted by the same trading firm or is not  set to indicate
that the best contra-side limit order is not available to trade
against  orders posted by the same trading firm. 22. The method of
claim 1, wherein active indicates that the best contra-side limit
order is not available to trade against orders posted by the same
trading firm. 23. The method of claim 6, wherein inactive indicates
that the best contra-side limit  order is available to trade against
orders posted by the same trading firm or is not  set to indicate
that the best contra-side limit order is not available to trade
against  orders posted by the same trading firm. 24. The method of
claim 6, wherein active indicates that the best contra-side limit
order is not available to trade against orders posted by the same
trading firm. 25. The system of claim 10, wherein inactive indicates
that the best contra-side limit  order is available to trade against
orders posted by the same trading firm or is not  set to indicate
that the best contra-side limit order is not available to trade
against  orders posted by the same trading firm. 26. The system of
claim 10, wherein active indicates that the best contra-side limit
order is not available to trade against orders posted by the same
trading firm. 42 


