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ANTI-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 Modifier”, which is hereby incorporated by reference.

BACKGROUND

[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 firm 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.

[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 intérnalization 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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benefits investors because it allows firms to fill their customer orders quickly before
the market moves away from their exposed order price.

[0005] 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-fact
pairing does not constitute internalization per 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.

[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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order book each have a trading firm identifier. Furthermore, such posted orders may
also carry an anti-internalization 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
marketable. 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-internalization 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 timestamp.

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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DETAILED DESCRIPTION

[0012] 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 primarily 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, futures, 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 (i.e. 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 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
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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 assigned 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.

[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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Determining Which Order to Cancel When an Incoming Order and/or a Resting Order
Carries an Anti-Internalization Flag

[0015]  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 (“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 Al Flag.
If either or both orders carry the Al Flag, then the order matching 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:
e If only one of the two orders carries the Al Flag, the process cancels the order
with the Al Flag; and
e If both of the orders carry the Al Flag, the process cancels the order with the
most recent system timestamp.

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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other orders from the same firm. Other than the internalization restriction, these types
of orders trade and execute in the same manner as any other order does.

[0017] 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 GUI
connection and a FIX connection, or connections from different trading desks of the
same firm), then it is possible for the orders to carry a different Firm ID, depending on
their connectivity source. For these order sending firms, 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).

[0018] 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-internalization 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
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Maker 31. In a preferred but not limiting embodiment of this invention, an order
sending firm, by assigning the anti-internalization tag to some or all of its orders, may
restrict such anti-internalization orders from trading with other orders from the same
firm, and may also restrict such anti-internalization orders from trading with Market
Maker quotes from the same firm. Examples illustrating this embodiment of the
invention are included in this document.

Setting an Anti-Internalization Flag for an Incoming Buy Order and Determining if
the Order is Marketable

[0020]  Fig. 2 illustrates the process implemented by the order matching engine 21
where a trader 26 sends a buy order to 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” (i.e., against a sell 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 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
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the posting market center 20 is not at the NBO, then the process must route the
incoming buy order to the away market center or market centers at the NBO, 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 stops).

[0022] 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 best (lowest-priced) sell order
on the posting market center order book, as indicated at step 116.

[0023] At step 118, the process compares the firm identifier (FirmID) of the
incoming buy order to the firm identifier (FirmID) 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,
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
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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.

[0025]  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.., 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. If,
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 set, or else is set to No), then the process proceeds to step 128, where it
matches 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.

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

10
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sell order to trade “internally” (i.e., against a buy order from the same firm), then at
step 202, the process sets the AI Flag = “Yes” on the incoming sell order in
accordance with the sending firm’s instructions. Next, the process retrieves the
national best bid (NBB) 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 NBB. 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 IOC order, then the order is
canceled instead). Regardless of whether the nonmarketable 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
NBB, 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 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.

11
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[0030] At step 218, the process compares the firm identifier (FirmID) of the
incoming sell order to the firm identifier (FirmID) 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 still 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 from 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 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

12
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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
matches the incoming sell order with the retrieved buy order.

[0033] At step 230, the process checks if the incoming sell order Leaves quantity
is greater 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.

[0034] Examples of how orders carrying the Al Flag = Yes (“Al Orders”) operate
are provided below. It should be understood that the order prices and market prices
discussed in these examples are by way of example only to illustrate how the process
of an embodiment of the invention handles AI Orders.

Example 1:  Non-Marketable AI Limit Sell Order is Posted

[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-Al 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

13
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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 center 20. For example, the posting market center public order book

presently looks like this:

Bids

Offers

Posting Market Center 500 @ 23.05

Posting Market Center 800 @ 24.00

Posting Market Center 400 @ 23.02

[0037]

The posting market center 20 receives the following incoming order:

= Order D: Sell 600 @ 23.95, FirmID = ABCD, AI Flag = Yes

[0038]

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 D ($23.95) to the

NBB ($23.05) at step 206. As Sell Order D’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.

[0039]

like this:

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

Bids

Offers

Order A: Buy 500 @ 23.05
FirmID = ABCD

Order D: Sell 600 @ 23.95 <«
FirmID = ABCD, Al Flag = Yes

Order B: Buy 400 @ 23.02
FirmID = EFGH

Order C:  Sell 800 @ 24.00
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

14
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Example 2:  Marketable Al Market Buy Order from a Different Firm Executes

[0041] In this example, the posting market center 20 receives the following order:
=> Order E: Buy 200 @ Market, FirmID = IJKL, AI Flag = Yes
[0042] Referring to Fig. 2, the process receives the incoming order at sfep 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
NBO ($23.95) at step 106. As Market Orders are marketable by definition, 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 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 118, where it compares the FirmID of
incoming Buy Order E (IJKL) to the FirmID of retrieved Sell Order D (ABCD). As
the FirmIDs 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 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

15



WO 2006/121688 PCT/US2006/016684

Example 3: Marketable Limit AI Buy Order from the Same Firm is Canceled

[0046] In this example, the posting market center 20 receives the following order:
= Order F: Buy 700 @ 23.97, FirmID = ABCD, AI Flag = Yes

[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 NBO ($23.95), the
process continues to step 116, where it retrieves the lowest-priced sell order, Order D.
[0048]  The process then continues to step 118, where it compares the FirmID of
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 AI 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 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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[0050]  The internal book remains unchanged and still looks like this:

Bids Offers
Order A: Buy 500 @ 23.05 Order D:  Sell 400 @ 23.95
FirmID = ABCD FirmID = ABCD, AI 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

[0051]  The public order book remains unchanged and still 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

Example 4:  Marketable Non-Al Limit Buy Order from the Same Firm is Received,
Causing Posted Sell Order to be Canceled

[0052] In this example, the posting market center 20 receives the following order
(the same as in Example 3 except that this order does not carry the Al Flag):
=> Order G: Buy 700 @ 23.97, FirmID = ABCD

[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 (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 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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proceeds to step 124, where it checks to see if the Al Flag on reirieved Sell Order D is
set to Yes.

[0055] The process, in this example, determines that the AI Flag parameter for
posted Sell Order D is set to Yes. So, the process, in turn, cancels posted Sell Order
D 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 AI Order, the AI Order must
be canceled.

[0056] 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:

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

[0057] The public order 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
marketable. 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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Bids Offers
Order G: Buy 700 @ 23.97 € Order C:  Sell 800 @ 24.00
FirmID = ABCD FirmID = ABCD
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

[0060]  The public order book now looks like this:

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

Example 5: Nonmarketable Al Limit Sell is Posted (Price is Changed in Later
Example)

[0061] In this example, the posting market center 20 receives the following order:
- Order I: Sell 400 @ 24.00, FirmID = ABCD, AI Flag = Yes

[0062]  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 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). Asthe
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, AI 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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Bids Offers

Posting Market Center 700 @ 23.97 Posting Market Center 1200 @ 24.00 <

Posting Market Center 500 @ 23.05

Posting Market Center 400 @ 23.02

Example 6: Nonmarketable Al Limit Buy is Posted

[0065]  The posting market center 20 receives the following order:
=> Order J: Buy 300 @ 23.99, FirmID = ABCD, AI Flag = Yes

[0066]  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 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 NBO ($24.00). 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 1200). The internal book looks like

this:

Bids Offers
OrderJ: Buy 300 @ 23.99 < Order C:  Sell 800 @ 24.00
FirmID = ABCD, Al 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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Example 7: Posted Al Sell Order Price is Modified to be Marketable

[0069] In this example, the posting market center 20 receives the following
request to change the price of posted Sell Order I:

-> Cancel/Replace Sell Order I: Sell 400 @ 23.99, FirmID = ABCD,
Al Flag = Yes

[0070] The process, as a result, retrieves Sell Order I (Sell 400 @ 24.00) and
changes it to Sell 400 @ 23.99 instead. Note that Sell Order I is still an AI 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.

[0071] 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 1 ($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 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 ate 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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updated as if it were a new order. Since Sell Order I has the more recent timestamp,

the process cancels Sell Order I and processing is completed as indicated at step 232.

Buy Order J remains posted on the Book.

[0073] The internal book looks like this after Sell Order I is removed:
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
FirmID = ABCD

MarketA: Offer 300 @ 24.01

Order A: Buy 500 @ 23.05
FirmID = ABCD

Order B: Buy 400 @ 23.02
FirmlD = EFGH

MarketA: Bid 600 @ 23.02

[0074]

The public order book looks like this:

Bids

Offers

Posting Market Center 300 @ 23.99

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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[0077] The process then continues to step 218, where it compares the FirmID of
incoming Sell Order K (EFGH) to the FirmID of retrieved Buy Order J (ABCD). As
the FirmIDs 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 J is
completely depleted, and removed from the Book.

[0078]  The NBBO is now $23.97 to $24.00 (700 x 800). The internal book looks

like this after Buy Order J is removed:

Bids Offers
Order G: Buy 700 @ 23.97 Order C:  Sell 800 @ 24.00
FirmID = ABCD FirmID = ABCD
Order A: Buy 500 @ 23.05 MarketA: Offer 300 @ 24.01

FirmID = ABCD

Order B: Buy 400 @ 23.02
FirmlD = FFGH

MarketA: Bid 600 @ 23.02

[0079]  The public order book looks like this:

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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($23.97) is at the NBB ($23.97), the process continues to step 216, where it retrieves
the highest-priced buy order, Order G.

[0082] The process then continues to step 218, where it compares the FirmID of
incoming Sell Order K (EFGH) to the FirmID of retrieved Buy Order G (4BCD). As
the FirmIDs 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 G 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:

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

[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 to step 204, where it repeats the procedure
just described for determining if incoming Sell Order K can continue to trade within
the Al festriction rules.

[0086] 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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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.

[0087] The process then continues to step 218, where it compares the FirmID of
incoming Sell Order K (EFGH) to the FirmID of retrieved Buy Order A (4BCD). As
the FirmIDs are not the same, there would be no “internalization” 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.

[0088]  The NBBO is now $23.02 to $24.00 (400 x 800). The internal book looks

like this after Buy Order A is removed:

Bids Offers
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

[0089]  The public order book looks like this:

Bids Offers
Posting Market Center 400 @ 23.02 & | 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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is at the NBB ($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 FirmID of
incoming Sell Order K (EFGH) to the FirmID of retrieved Buy Order B (EFGH).
The FirmIDs are the same in this example. Incoming Sell Order K and posted Buy
Order B 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 Al Flag = Yes, it cancels
the AI 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.

[0093]  The internal book and the public order book remain unchanged.

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.

26



WO 2006/121688 PCT/US2006/016684

[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 rules
for Market Maker quotes in relation to incoming AI Orders of the present invention
when sent to the posting market 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 Lead Market Maker (“LMM”),
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 Al restrictions.
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[0097] At the start of this example, the NBBO is $2.00 to $2.10 (40 x 70). This
issue has two assigned Market Makers: Lead Market Maker “LMM” from Firm
EFGH, and regular Market Maker “MM2” from Firm A4BCD. Firms ABCD, EFGH,
and IJKL 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 BBO from Away Market Center A (MarketA) is
shown here for illustration purposes but will not participate in the examples, as the
routing of Al Orders is no different from the routing of non-Al orders. The combined

internal Quote Book looks like this:

Bids Offers
LMM: Bid 40 @ 2.00 LMM: Offer 40 @ 2.10
FirmID = EFGH FirmID = EFGH
MM2: Bid 30 @ 1.90 MM2: Offer 30 @ 2.15

FirmID = ABCD 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: Buyl1l0@ 1.95
FirmID = EFGH

Order N:  Sell 30 @ 2.10
FirmID = ABCD, Al Flag = Yes

OrderM: Buy20 @ 1.85
FirmID = IJKL

Order O:  Sell 30 @ 2.20
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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[00102] 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. 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 Al Order sent by Firm
EFGH, it cannot execute against the LMM bid, which is also from Firm EFGH. In
accordance with the rule that stipulates that when a buy order and a sell order have the
same FirmID, the AI Order must be canceled, in this example, incoming Sell Order P
is canceled immediately. The AI 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 ($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 AI Flag on incoming Sell Order P is set to Yes at step 220. The

AI Flag in this example is set to Yes. As the Al Flag = Yes on incoming Sell Order P,
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the process cancels incoming Sell Order P at step 222 and processing is completed as

indicated at step 232. The LMM 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

Offers

LMM: Bid 40 @ 2.00
FirmID = EFGH

LMM: Offer 40 @ 2.10
FirmID = EFGH

MM2: Bid 30 @ 1.90
FirmID = ABCD

MM2:  Offer30 @ 2.15
FirmID = ABCD

MarketA: Bid 50 @ 1.90

MarketA: Offer 20 @ 2.15

[00106] The internal Order Book remains unchanged and still looks like this:

Buy Orders

Sell Orders

Order L: Buy 10 @ 1.95
FirmID = EFGH

Order N:  Sell 30 @ 2.10
FirmID = ABCD, AI Flag = Yes

Order M: Buy 20 @ 1.85
FirmID = IJKL

Order O:  Sell 30 @ 2.20
FirmID = EFGH

[00107]  The posting market center’s public book remains unchanged and still 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

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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Firm ABCD, and is therefore eligible to execute against the LMM bid from Firm
EFGH, unlike previous Al Sell Order P.

[00110] 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 ($1.95 and $1.85,
respectively), they do not have price/time priority. As such, the LMM bid is entitled
to trade immediately with incoming Sell Order Q in this example.

[00111] 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 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 (ABCD) 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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[00113] -> The NBBO is now $1.95 to $2.10 (10 x 70).
[00114] The combined internal Quote Book looks like this after LMM moves its
bid:
Bids Offers
MM2: Bid 30 @ 1.90 LMM:  Offer40 @2.10
FirmID = ABCD FirmID = EFGH
LMM: Bid40 @ 1.90 < MM2:  Offer30 @ 2.15
FirmID = EFGH FirmID = ABCD
MarketA: Bid 50 @ 1.90 MarketA: Offer 20 @ 2.15

[00115]  The internal Order Book remains unchanged and still looks like this:
Buy Orders Sell Orders
OrderL: Buy10@ 1.95 Order N:  Sell 30 @ 2.10

FirmID = EFGH
Order M: Buy 20 @ 1.85
FirmID = IJKI,

FirmID = ABCD, Al Flag = Yes
Order O:  Sell 30 @ 2.20
FirmID = EFGH

[00116] The posting market center’s public book now looks like this:

Bids Offers

Posting Market Center 10 @ 1.95 €

Posting Market Center 70 @ 2.10

Posting Market Center 70 @ 1.90 €

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,

32



WO 2006/121688 PCT/US2006/016684

where it matches 10 contracts of incoming Sell Order Q with posted Buy Order L at
$1.95, completely filling Buy Order L and removing it from the Order Book.
[00120] -> The NBBO is now $1.90 to $2.10 (120 x 70).

[00121] The combined internal Quote Book remains unchanged and still looks like

this:

Bids Offers
MM2: Bid 30 @ 1.90 LMM:  Offer 40 @ 2.10
FirmID = ABCD FirmID = EFGH
LMM: Bid 40 @ 1.90 MM2:  Offer30 @2.15
FirmID = EFGH FirmID = ABCD
MarketA: Bid 50 @ 1.90 MarketA: Offer 20 @ 2.15

[00122] The internal Order Book looks like this after Order L is removed:

Buy Orders Sell Orders
Order M: Buy 20 @ 1.85 Order N: Sell 30 @ 2.10
FirmID = [JKL FirmID = ABCD, Al Flag = Yes

Order O:  Sell 30 @ 2.20
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 markét 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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the next best buy order. At the present time, MM2’s bid of 30 contracts at $1.90
constitutes the best buying interest, as it has time priority over the LMM bid at the
same price. As the MM2 bid is marketable, the order matching engine 21
automatically generates a buy order on its behalf,

[00126] At step 218, the process compares the FirmID on incoming Sell Order Q
(ABCD) to the FirmID on the buy order generated on behalf of MM2’s bid (4BCD).
The FirmIDs 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 rule that when two orders are from the same firm, the order with the Al
Flag must be canceled. Processing is complete, as indicated at step 232. MM2’s bid
does not execute, the quote continues to be disseminated, and the buy order generated
on its behalf is immediately killed.

[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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CLAIMS

What is claimed is:
1. A method for preventing orders sent to a market center by a trading firm from
trading z;gainst contra-side orders posted by the same trading firm, comprising:

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;

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

retrieving the best contra-side limit order from the market center order book to

determine if the incoming 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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4, The method of claim 1, wherein the retrieved contra-side limit order has an
anti-internalization parameter setting which is set to prevent anti-internalization trades
and the anti-internalization parameter setting of the incoming order is set to inactive;

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 retrieved contra-side order due to its anti-

internalization parameter setting.

5. The method of claim 1, wherein the incoming order is a buy order.

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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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 an anti-internalization parameter setting;
receiving an incoming order having a trading firm identifier; and
retrieving the best contra-side limit order from the market center order book to

determine if the incoming order is marketable.

10.  The method of claim 9, wherein the anti-internalization parameter setting of
the retrieved contra-side limit order is set to prevent anti-internalization trades and
wherein if the retrieved contra-side limit order is marketable against the incoming
order, determining if the retrieved contra-side limit order and the incoming order have
the same trading firm identifier;

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

order.

14.  The method of claim 9, wherein the market center operates in an equities

marketplace.

15.  The method of claim 9, wherein the market center operates in an options

marketplace.

16. A method for preventing 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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determining if the incoming order and the retrieved contra-side order or quote have
the same trading firm identifier; and

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

internalization parameter setting.

18.  The method of claim 16, 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 or quote, executing the incoming order

against the contra-side limit order or quote.

19.  The method of claim 16 wherein the incoming order is a buy order.

20.  The method of claim 16, wherein the incoming 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;

39



WO 2006/121688 PCT/US2006/016684

a processor for interacting with the interface and executing the stored code for
processing anti-internalization orders when the interface receives an incoming order
having a trading firm identifier and an anti-internalization parameter setting, wherein
the code, when executed:

retrieves the best contra-side limit order from the market center order
book to determine if the incoming order is marketable;

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, determines 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, 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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