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order, corresponding to a particular portfolio manager. Next, the order,
with the profile, may be routed, electronically, to a third party where a pre-
diction model may be applied to the order, indicating trading parameters
for the order. The order, with the trading parameters from the prediction
model, may be passed back to the EO, where a rules engine may apply
rules, specitic to the executing financial institution, to the order. The order
may then be passed to a selected broker for market trading.
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SYSTEM AND METHOD FOR OPTIMIZING ORDER EXECUTION

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Application No.
61/307,216, filed February 23, 2010, the contents of which are hereby incorporated by
reference in their entirety.

[0002] This application is related to co-pending U.S. Application No. 12/708,975,
entitled “Execution Optimizer,” the contents of which are hereby incorporated by

reference in their entirety.

FIELD OF THE INVENTION

[0003] Embodiments of the invention relate generally to automating execution of
trades. More specifically, embodiments are directed to method and system for

automatically processing an order and applying certain models and profiles to the order.

BACKGROUND OF THE INVENTION

[0004] Investment banking covers a range of activities. Such activities include:
underwriting, selling, and trading securities (e.g., stocks and bonds), providing financial
advisory services such as mergers and acquisition advice, and managing assets.
Investment banks offer these services to a variety of clients, both big and small,
including, but not limited to, corporations, governments, non-profit institutions, and
individuals. In addition, third party brokerage services provide many services similar to

investment banks and interface with investment banks in many ways.
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[0005] In the trading of securities, investment banking generally involves a buy
side and a sell side. On the buy side, an investor or client provides the investment bank
with an order. Typically the order is to conduct a transaction relating to securities, such
as buying a certain amount of said securities. The order is typically placed with a person,
such as a broker, trader, or portfolio manager. In many cases, the order is electronically
placed over a computer network with the investment bank. The investment bank executes
the order following receipt thereof. Depending upon various factors, such as size and
price, the order is either be executed manually or executed automatically. Both types of
execution typically occur in an appropriate computer based trading system. A delay in
the execution of the order is possible. Such delays impact the order because market
conditions are volatile. Changes in the market therefore occur from the time the order is
placed to the time that the order is actually executed.

[0006] A delay in placing the order can have adverse consequences for the order.
For example, the price of the security desired to be purchased can change, either up or
down, between the time of order receipt and order execution. This is known as price

slippage. Further, manually executing orders results in inconsistencies between orders.

SUMMARY OF THE INVENTION

[0007] An embodiment of the present invention provides a computer-
implemented method for optimizing execution of an order. The method may involve the
processing of trading orders. Orders may be placed into a trading system by a portfolio
manager. The order may then be electronically routed to an Execution Optimizer (“EO”).

The EO may be a computer based system with a number of components, applications, or
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modules, including a rules engine. Resident within the EO may be a series of profiles
corresponding to a group of portfolio managers who are associated with the trading
system. The EQ may apply a particular profile, corresponding to a particular portfolio
manager. Each profile may be based upon a particular portfolio manager’s trading habits
and historical trading profile. Hence, the profile may be designed to capture the trading
habits of that portfolio manager. Each profile may be updated periodically. A profile
may be based on historical data of the particular portfolio manager’s portfolio. The
application of the profile may be the appending, electronically, of the profile to the order.
[0008] Next, the order, with the profile, may be routed, electronically, to a third
party. In some orders, the order may be flagged for manual execution, in which case a
trader will handle the order processing, without the order being routed to the third party.
At the third party, a prediction model may be applied to the order, indicating trading
parameters for the order. The prediction model may be a price prediction model. The
prediction model may use the profile information as parameters for the prediction model.
[0009] The order, with the trading parameters from the prediction model, may be
passed back to the EO. In the EO, a rules engine will apply rules, specific to the
executing financial institution, to the order. The order may then be passed to a selected
broker for market trading. The selected broker may be determined by the rules. The EO
has the capability to receive real time feedback on the order as it is traded. This feedback
may be sent to the third party. The feedback may be used to update the prediction model
and rules such that processing of the order may be adjusted in real time based on this

market feedback. The rules engine can therefore apply iterative processing of the order.
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[0010] An embodiment provides a computer-implemented method for optimizing
automatic execution of an order for securities. An order for specified securities may be
received. A profile may be applied to the order. The profile may be associated with a
portfolio manager. The order and the profile may be routed to a third party for
application of a prediction model to the order. The results from the prediction model may
be received and a set of rules may be applied to the order. The order may be routed for
execution in accordance with the set of rules and the results from the prediction model.
Feedback may be received on the execution of the order. The set of rules may be updated
based on the feedback and the feedback may be forwarded to the third party to update the
prediction model.

[0011] Another embodiment provides a computer based system for optimizing
automatic execution of an order for securities. The system may have a network with one
or more servers, a workstation communicatively coupled to the network and providing an
interface to the computer based system, an execution optimizer module, communicatively
coupled to the network, and a database, communicatively coupled to the execution
optimizer module. The execution optimizer module may perform the following
functions: receiving an order for specified securities, determining a profile associated
with a portfolio manager to apply to the order, applying the profile to the order, routing
the order and the profile to a prediction engine, receiving results associated with the order
from the prediction engine, applying a set of rules, using a rules engine module, to the
order for determining the execution strategy for the order, forwarding the order for
execution based on the prediction engine results and the set of rules, receiving feedback

on the execution of the order, applying the feedback in real time to update the set of rules;
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and forwarding the feedback to the prediction engine. The database may contain the set
of rules and the profile.

[0012] Advantages of this invention in addition to those described above are
apparent from the following detailed description of exemplary embodiments of the

invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Figure 1 is a flow chart of a method of executing of an order in accordance
with exemplary embodiments.

[0014] Figure 2 is a system for executing of an order in accordance with
exemplary embodiments.

[0015] Figure 3 is a flow chart of a system for executing of an order in accordance
with exemplary embodiments.

[0016] Figures 4A, 4B, 4C, and 4D are data fields associated with execution of an
order in accordance with exemplary embodiments.

[0017] Figure 5 shows a graphical user interface in accordance with exemplary
embodiments.

[0018] Figure 6 shows a graphical user interface in accordance with exemplary
embodiments.

[0019] Figure 7 shows a graphical user interface in accordance with exemplary
embodiments.

[0020] Figure 8 shows a graphical user interface in accordance with exemplary

embodiments.
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[0021] Figure 9 shows a graphical user interface in accordance with exemplary
embodiments.
[0022] These and other embodiments and advantages will become apparent from

the following detailed description, taken in conjunction with the accompanying drawings,

illustrating by way of example the principles of the various exemplary embodiments.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0023] It will be readily understood by those persons skilled in the art that the
embodiments of the inventions described herein are capable of broad utility and
application. Many embodiments and adaptations of the embodiments of the inventions
other than those herein described, as well as many variations, modifications and
equivalent arrangements, will be apparent from or reasonably suggested by the
embodiments of the inventions and foregoing description thereof, without departing from
the substance or scope of the invention.

[0024] Accordingly, while the embodiments of the invention have been described
herein, in detail in relation to the exemplary embodiments, it is to be understood that this
disclosure is illustrative and exemplary of embodiments of the invention and is made to
provide an enabling disclosure of the invention. Accordingly, the subsequent disclosure
is not intended to be construed to limit the embodiments of the invention or otherwise to
exclude any other such embodiments, adaptations, variations, modifications and
equivalent arrangements. While the various embodiments of the present invention are

described in the context of execution optimization for orders in the context of security
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trading, the methods and systems described herein may be applied to other related items,
such as other types of financial transactions.

[0025] Exemplary embodiments of the present invention provide systems and
methods for optimizing the automatic execution of orders for securities, including
application of profiles, models, and rules for the execution optimization of these orders.
Exemplary embodiments provide a method and system that is designed to: (a) be
adaptable, (b) be scalable, (c) be fault tolerable, (d) have speed of delivery, and (e) be
configurable.

[0026] Application of embodiments of the present invention may be primarily in
investment banking. However, one of ordinary skill in the art may appreciate application
to other fields that use similar algorithms to automate execution of tasks. The use of the
term “investment bank” or “financial institution” in the present application is used for
illustrative examples, and is not meant to be limiting on the scope of the exemplary
embodiments. Furthermore, the use of the term “securities” or “stocks” or “bonds” in the
exemplary embodiments is used merely for illustrative examples is not meant in any way
to be limiting upon the exemplary embodiments.

[0027] Exemplary embodiments involve the processing of orders, such as, but not
limited to, orders for domestic securities. However, the embodiments described herein
may be applied to any type of trading order. For example, embodiments may be applied
to international trading orders or a combination of domestic and international trading
orders.

[0028] An order may be placed for one or more securities. The order may be

placed with an investment bank or similar entity. By way of non-limiting example, an
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order for 10,000 shares of stock may be placed with an investment bank. The shares may
be all from the same entity or may be a combination of different entities. For example,
the order may be for stock of a plurality of corporations, for example all blue chip
corporations. The order may originate with a portfolio manager. The portfolio manager
may input the orders into a trading system. The order may be input at a workstation
coupled to a computer based network. The order may be processed by the trading system.
The processing may include validation of the order. As part of the input, the portfolio
manager may input certain parameters regarding the order. For example, the portfolio
manager may set a flag for manual execution of the order indicating that the order is not
to be automatically executed according to exemplary embodiments.

[0029] Following the trading system processing, the order may then be routed to
an Execution Optimizer (*EO”). The EO may be part of a separate computer system
coupled to the trading system, coupled by a computer based network to the trading
system. Alternatively, the EO may be a module, such as a software module, resident in
the trading system. The EO may be communicatively coupled to one or more databases
that contain data according to exemplary embodiments.

[0030] Resident within the EO may be a series of profiles corresponding to a
group of portfolio managers who are associated with and/or use the trading system. Each
portfolio manager may have a profile. Each profile may be based upon a particular
portfolio manager’s trading habits and historical trading profile. Hence, the profile may
be designed to capture the trading habits of that portfolio manager; that is, the profile is
designed to replicate the behavior of the portfolio manager and the portfolio. Each profile

may be updated periodically. A profile may be based on historical data of the particular
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portfolio manager’s portfolio. For example, price slippage may be used as a metric
within the portfolio manger’s profile. The EO may apply a particular profile,
corresponding to the portfolio manager. The application of the profile may be the
appending, electronically, of the profile to the order. By way of another non-limiting
example, a particular portfolio manager may be very aggressive with morning orders and
may look to have such trades completed quickly, while tolerating pricing movement or
market impact. This portfolio manager may then be more passive with afternoon trades.
The profiles are designed to capture this behavior and provide the EO with the
information to dictate how the orders are to be traded. According to exemplary
embodiments, the portfolio manager does not typically trade the securities himself or
herself but enters the orders based upon their investment strategies.

[0031] The order, with the profile, may be routed to a third party. In some orders,
the order may be flagged for manual execution, in which case a trader will handle the
order processing, without the order being routed to the third party. The routing may be
the communication of the order over a computer network to the third party. At the third
party, a prediction or performance model may be applied to the order, indicating trading
parameters for the order. The prediction model may be a price prediction model. The
prediction model may use the profile information as parameters for the prediction model.
For example, the model may predict the upper and lower bounds on price for a sub-set of
the total order and the timeframe to execute the order, as well as indicate how to trade the
order. As another example, the model may be a performance model that predicts how the
given security is going to perform in the present market. Referring back to the

aforementioned order for 10,000 shares, the model may predict that 5,000 shares should
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be traded aggressively between a set of price bounds in the next 15 minutes. The
remaining shares of the order may have a similar prediction. For example, the remaining
5,000 shares may be predicted to be traded in 1,000 share increments, not as aggressively,
following the trading of the initial 5,000 shares.

[0032] Some orders may be routed to multiple third parties and have other models
applied. These other models may be based on other parameters. For example, historical
trading data, such as price slippage, for the stock in the order may be predicted.
According to alternative embodiments, the order may have a model applied by the EO or
another system associated with the investment bank. That is, the order may be internally
processed without interaction with a third party. The order may have a flag set by the
portfolio manager indicating how the order is processed.

[0033] The order, with the trading parameters from the prediction model, may be
passed back to the EO. A rules engine associated with the EO may apply rules. These
rules may be specific to the executing investment bank. For example, the rules may
further break up the order into smaller size chunks based on the investment bank’s
broker’s rules. The rules may select a broker based on various factors. By way of non-
limiting example, the broker may be selected based upon the type of order, commission,
trading history, and volume of the order. For example, the rules may select a broker
based on the order being for a large cap fund. The order may then be passed to a selected
broker for market trading. The selected broker may be determined by the rules. The
order may be passed to the broker via direct paths for market trading. For example, the

order may be forwarded to the broker by way of a direct market access pipe.

10
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[0034] The EO has the capability to receive real time feedback on the order as it is
traded. This feedback may be sent to the third party. The feedback may be used to
update the prediction model and rules such that processing of the order may be adjusted
in real time based on this market feedback. The rules engine can therefore apply iterative
processing of the order. For example, based on feedback from the trading of the first
block of share of the order, the trading parameters may be adjusted in real time. Brokers
may be contacted to pull back orders or to cancel orders based on the revised information.
[0035] Manual intervention during the processing of the order may occur at any
time up to the actual execution of the order. Further, the rules, models, and profiles
applied to the order can be edited during the processing of the order.

[0036] Figure 1 depicts a flow chart of a method of optimizing the execution of an
order according to exemplary embodiments. Exemplary method 100 is provided by way
of example, as there are a variety of ways to carry out the methods disclosed herein. The
method 100 as shown in Figure 1 may be executed or otherwise performed by one or a
combination of various systems, such as a computer implemented system. Each block
shown in Figure 1 represents one or more processes, methods, and/or subroutines carried
out in the exemplary method 100. Each block may have an associated processing
machine or the blocks depicted may be carried out through one processor machine.

While the exemplary method 100 may use an order from a client for stocks as an example
of optimizing an order, the method shown in Figure 1 may be applied to other types of
orders, such as other securities or other types of financial transactions.

[0037] While the method of Figure 1 illustrates certain steps performed in a

particular order, it should be understood that the embodiments of the present invention

11
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may be practiced by adding one or more steps to the processes, omitting steps within the
processes and/or altering the order in which one or more steps are performed.

[0038] The method of Figure 1 may commence with receipt of an order at block
102. An order is input into a trading system. For example, a portfolio manager may input
an order into the trading system. The trading system may be one as known in the art. For
example, the Longview Trading System (“LVTS”) may be used. Other trading systems
or combinations thereof may be used. It should be appreciated that other persons may
input the order, such as a broker or a person working for or associated with the portfolio
manager. The placing and execution of all order flow may be handled by a particular
application, module, or system. For example, the EO may handle the placing and
execution of all order flow. In alternative embodiments, the FIX engine application may
be used. Other applications, modules, or systems, or combinations thereof may be used.
[0039] The order may be of any type. For example, the order may be for a
purchase or transaction relating to one or more securities. For example, the securities
may be domestic stocks or bonds. According to exemplary embodiments, the investment
bank may originate the order. For example, the investment bank, such as JPMorgan
Chase Bank, N.A., may have funds invested therewith by one or more clients. The clients
may authorize the investment bank, through the portfolio manager to invest those funds in
accordance with an investment strategy. The orders entered into the trading system may
be placed by personnel internal to the investment bank. For example, the portfolio
manager or personnel associated therewith. Orders may also be received from a third
party, for example a private bank associated with the investment bank, through an

automated generation process that may follow a designated investment strategy associated

12
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with the investment bank. Alternatively, the order may be placed by an investment team
according to an investment strategy. The order may be entered into the trading system.
For example, a person, such as the portfolio manager or an investment assistant, may
enter the order into the trading system. According to exemplary embodiments, a third
party may enter the order. For example, the order may be relayed to the third party for
entry into the trading system. In certain cases, the order may be automatically entered
into the trading system. For example, through an internet site. The order may be directly
fed into the trading system from the internet site without external intervention. It should
be appreciated that combinations of both automatic and manual entry for the order are
possible.

[0040] Upon entry into the trading system, the order may have certain options
selected that may influence the order execution. Further, upon entry of the order into the
system, the person or system entering the order may configure certain settings and/or
flags relating to the order. In the case of a system entering the order, the certain settings
and/or flags may be automatically configured by the system entering the order. Such
settings and/or flags may determine how the order is processed within the trading system.
For example, a flag may be set on the order which disables autorouting for the order. In
such cases, the order may immediately go into an appropriate queue for manual
processing. Generally, the order may be autorouted and not indicated for manual
processing by default. Additionally, an order may have special instructions and/or
constraints associated therewith. The special instructions and/or constraints may be
entered with the order. Alternatively, the special instructions and/or constraints may be

standing rules previously agreed upon and programmed into the trading system prior to

13
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the entry of the order. The special instructions and/or constraints may be applied to all
orders associated with or originating from a particular client or customer. For example, a
special instruction for all orders from client A may be to disable autorouting. According
to exemplary embodiments, only certain types of orders may have the methods described
herein applied thereto. For example, the certain types of orders may include: large cap,
mid/small cap active and private bank (single orders) orders, structured equity orders,
contingent orders, United States domestic equity securities orders, and international
orders. Other types of orders, upon entry, may be automatically routed to a manual
queue, bypassing the automatic execution system.

[0041] Following entry of the order into the trading system at block 102, a series
of processing checks may be performed on the order to ensure that the order is properly
entered and ready for execution by the system and method according to exemplary
embodiments.

[0042] At block 104, the order is forwarded to the execution optimizer or EO.
The order may be forwarded by the trading system. The order may be forwarded
automatically after entry into the trading system. The order may require a physical action
to be forwarded. For example, the portfolio manager may select an option to forward the
order. According to exemplary embodiments, the order may be flagged as either an error
or a warning. Both cases may be flagged for further review. An error order may be not
continue through the method described herein. For example, the error order may not be
forwarded to a third party for application of the prediction model as described herein. A

warning order may be allowed to continue.
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[0043] At block 106, a profile is applied to the order. The application of the
profile may consist of the profile being appended to or associated with the data of the
order. For example, the profile may be electronically appended to the data file containing
the order. Resident within the EO may be a series of profiles corresponding to a group of
portfolio managers who use the trading system. Each portfolio manager may have a
profile. Each profile may be based upon a particular portfolio manager’s trading habits
and historical trading profile. Hence, the profile may be designed to capture the trading
habits of that portfolio manager; that is, the profile is designed to replicate the behavior of
the portfolio manager if he was personally executing the order. Each profile may be
updated periodically. For example, portfolio manager information may be pulled from
the order system at set intervals throughout the day. This data may be used to update the
profiles at set intervals. A profile may be based on historical data of the particular
portfolio manager’s portfolio. For example, price slippage may be used as a metric
within the portfolio manger’s profile. The EO may apply a particular profile,
corresponding to the portfolio manager. The application of the profile may be the
appending, electronically, of the profile to the order. The EO may use an events
processing system. For example, the EO may use Streambase as the events processing
system.

[0044] At block 108, the order is routed to a third party. The order may be routed
electronically to the third party. For example, the third party may be a vendor that
supplies services, such as model predictions or algorithm application to orders. The
model applied may be proprietary to the third party. For example, Automated Trading

Desk (“ATD”) may be the third party and provide one or more price prediction models to
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apply to orders routed to them. Other third parties may be used. A combination of
prediction models may be applied to the order. In some embodiments, this block may be
omitted. That is, the method 100 may proceed to block 110 and skip block 108 entirely.
[0045] At block 110, a model is applied to the order. The model may be of any
kind. For example, the model may be a price prediction model that may output a price
range, including an upper and lower price bound, a trading style, such as aggressive, a
time frame to trade the order, and an particular size for the order that is a sub-set of the
total order size. For example, for an order for 3,000 shares of company X, the model may
output that this order should be traded in 500 share blocks, between $6.50 and $7.38,
aggressively, in the next 10 minutes. The model may be a performance model for the
security. It should be appreciated that other model types and predictions are possible.
For example, a model which uses basis points or bid offer spread may be used. It should
be appreciated that such models may be proprietary in nature.

[0046] The model may apply the profile in determining the prediction. For
example, the data contained in the profile may be used as parameters for the model.
[0047] At block 112, the order is returned to the execution optimizer. The order
may be returned with the model prediction included.

[0048] At block 114, a set of rules is applied to the order. A rules engine
associated with the EO may apply rules. These rules may be specific to the executing
investment bank. For example, the rules may further break up the order into smaller size
chunks based on the investment bank’s broker’s rules. The rules may select a broker

based on various factors. By way of non-limiting example, the broker may be selected
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based upon the type of order, commission, trading history, and volume of the order. For
example, the rules may select a broker based on the order being for a large cap fund.
[0049] The EO may determine the strategy and the broker. This data may be
passed to the trading system and then out to the executing destination . The data may be
passed directly from the EO to the third party. The trading system may create the
placements and receive the fills from the brokers. The trading system may publish this
data back to the prediction engine through the EO.

[0050] At block 116, the order is passed to a broker for execution. The order may
be passed with appropriate instructions for execution based on the applied rules above.
The broker may then trade the order on the market. The order may be passed to the
broker via direct paths for market trading. For example, the order may be forwarded to
the broker by way of a direct market access (“DMA”) pipe execution management
system (“EMS”). It should be appreciated that many direct access pipes are provided by
third party vendors. For example, the Lava Execution Management System is a direct
market access product provided by a third party. The order may be routed from the EO to
the trading system and them to the brokers through the designated pipes.

[0051] At block 118, feedback is received from the market. The feedback may be
received in real time. For example, the EO has the capability to receive real time
feedback on the order as it is traded. This feedback may be sent to the third party at block
108. The feedback may be used to update the prediction model and rules such that
processing of the order may be adjusted in real time based on this market feedback. The
rules engine can therefore apply iterative processing of the order. For example, based on

feedback from the trading of the first block of share of the order, the trading parameters
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may be adjusted in real time. Brokers may be contacted to pull back orders or to cancel
orders based on the revised information. The brokers may provide feedback on order
fills. The feedback may be received by the trading system and passed to the EO.

[0052] Further, according to exemplary embodiments, the order may be cancelled,
amended, or removed from automatic execution at any point in the process, up to the
actual execution of the order. A user may enter an appropriate command into the EO or
trading system to perform such actions. If the user enters a command to cancel, amend,
or remove the order from automatic execution, and such order fails, the user may be
provided with an appropriate message indicating the reason for the failure.

[0053] Figure 2 is a system for optimizing the execution of an order, according to
an exemplary embodiment of the present invention. The system 200 may provide various
functionality and features associated with execution optimization. More specifically, the
system 200 may include a workstation 210, a second workstation 220, and an Nth
workstation 230, a network 235, execution optimizer 240, a database 250, and other
systems 260. While a single illustrative block, module or component is shown, these
illustrative blocks, modules or components may be multiplied for various applications or
different application environments. In addition, the modules or components may be
further combined into a consolidated unit. The modules and/or components may be
further duplicated, combined and/or separated across multiple systems at local and/or
remote locations. For example, some of the modules or functionality associated with the
modules may be supported by a separate application or platform. Other implementations
and architectures may be realized. It should be appreciated that the system 200 may be

integrated into and run on a computer, such as a general purpose computer which may
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include a processing machine which has one or more processors. Such a processing
machine may execute instructions stored in a memory to process the data. The system
200 may be integrated into and run on one or more computer networks which may each
have one of more computers associated therewith.

[0054] As noted above, the processing machine executes the instructions that are
stored in the memory or memories to process data. This processing of data may be in
response to commands by a user or users of the processing machine, in response to
previous processing, in response to a request by another processing machine and/or any
other input, for example. As described herein, a module performing functionality may
comprise a processor and vice-versa.

[0055] According to exemplary embodiments, the system 200 may be configured
to carry out the method 100 as described above. The system 200 may have a workstation
210 associated therewith. A second workstation 220 and an Nth workstation 230 may be
further associated with the system 200. The workstations 210, 220, and 230 may each be
a processing machine, such as a general purpose computer. Each workstation 210, 220,
and 230 may include software and/or modules to implement the method 100 according to
exemplary embodiments. Each workstation 210, 220, and 230 may provide processing,
display, storage, communications, and execution of commands in response to inputs from
a user thereof and respond to requests from the software and/or modules. The
workstations 210, 220, and 230 may each serve as a client side. Each workstation 210,
220, and 230 may be a fat client, such that the majority of the processing may be
performed on the client. Alternatively, the workstations 210, 220, and 230 may each be a

thin client, such that the majority of the processing may be performed in the other
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components of the system 200. The workstations 210, 220, and 230 may be a part of the
trading system according to exemplary embodiments. Further, the workstations 210, 220,
and 230 may be configured to perform other functions and processing beyond the method
100. The workstations 210, 220, and 230 may each be a part of a larger system associated
with the investment bank. That is, the workstations 210, 220, and 230 may be multi-
functional in operation.

[0056] The workstations 210, 220, and 230 may be communicatively coupled to a
network 235. Network 235 may be a computer based network, comprising one or more
servers and/or computer processors. For example, network 235 may be the internet.
Information and data may be exchanged through the network 235 between the various
components of the system 200. In alternative embodiments, the network 235 may be a
local area network within the investment bank. It should be appreciated that the network
235 may be a combination of local area networks, wide area networks, and external
networks.

[0057] The execution optimizer 240 may be communicatively coupled to the
network 235. The execution optimizer 240 may perform operations associated with the
establishment, editing, and application of the profiles and rules according to exemplary
embodiments. The execution optimizer may receive the order from the trading system,
apply the profile, receive the order from the third party, apply rules to the order, and pass
the order for execution. The execution optimizer 240 may receive feedback, in real time,
from the market, and disseminate and apply the data received as required. The execution
optimizer 240 may perform other functions. In some embodiments, the execution

optimizer 240 may be a part of the same system as the workstations 210, 220, and 230.
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The execution optimizer 240 may consist of one or more servers and/or general purpose
computers, each having one or more computer processors associated therewith.

[0058] The execution optimizer 240 may have a database 250 communicatively
coupled thereto. The database 250 may contain the rules, profiles, and other data used by
the system 200. Additional information maybe contained therein related to the operation
and administration of the system 200. The database 250 may include any suitable data
structure to maintain the information and allow access and retrieval of the information.
For example, the database may keep the data in an organized fashion. The database 250
may be a database, such as an Oracle database, a Microsoft SQL Server database, a DB2
database, a MySQL database, a Sybase database, an object oriented database, a
hierarchical database, a flat database, and/or another type of database as may be known in
the art that may be used to store and organize rule data as described herein. The database
250 may be more than one database. The database 250 may be associated with multiple
components of the system 200.

[0059] The database 250 may be stored in any suitable storage device. The
storage device may include multiple data storage devices. The multiple data storage
devices may be operatively associated with the database 250. The storage may be local,
remote, or a combination thereof with respect to the database. The database 250 may
utilize a redundant array of disks (RAID), striped disks, hot spare disks, tape, disk, or
other computer accessible storage. In one or more embodiments, the storage may be a
storage area network (SAN), an internet small computer systems interface (iSCSI) SAN, a
Fibre Channel SAN, a common Internet File System (CIFS), network attached storage

(NAS), or a network file system (NFS). The database may have back-up capability built-
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in. Communications with the database 250 may be over a network, such as the network
235, or communications may be over a direct connection between the database 250 and
the execution optimizer 240, as depicted in Figure 2. Data may be transmitted and/or
received from the database 250. Data transmission and receipt may utilize cabled
network or telecom connections such as an Ethernet RJ45/Category 5 Ethernet
connection, a fiber connection, a traditional phone wireline connection, a cable
connection or other wired network connection. A wireless network may be used for the
transmission and receipt of data.

[0060] The system 200 may have other systems 260 associated therewith. These
other systems 260 may include various data collection and support systems used by the
investment bank to carry out its functions.

[0061] Figure 3 provides a flow chart for a system according to exemplary
embodiments. The system 300 may provide various functionality and features associated
with execution optimization. More specifically, the system 300 may be configured to
implement the methods for execution optimization described herein, such as the method
100 described above. The system 300 may contain the various components depicted in
the system 200. While a single illustrative block, module or component is shown, these
illustrative blocks, modules or components may be multiplied for various applications or
different application environments. In addition, the modules or components may be
further combined into a consolidated unit. The modules and/or components may be
further duplicated, combined and/or separated across multiple systems at local and/or
remote locations. For example, some of the modules or functionality associated with the

modules may be supported by a separate application or platform. Other implementations
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and architectures may be realized. While the system 300 is depicted with data flowing in
a particular manner between the various components, it should be appreciated that a
variety of data flow paths may be realized and the arrows in the system 300 showing the
flow of data are exemplary only. For example, some arrows may indicate a one way
direction of flow and these arrows may be configured for a two way direction of flow.
Further, data may be routed between in the various components in a variety of paths and
manners.

[0062] It should be appreciated that the system 300 may be integrated into and
run on a computer, such as a general purpose computer which may include a processing
machine which has one or more processors. Such a processing machine may execute
instructions stored in a memory to process the data. The system 300 may be integrated
into and run on one or more computer networks which may each have one of more
computers associated therewith. The system 300 may have a number of databases
associated with it. It should further be appreciated that the system 300 may be associated
with multiple computers or servers and multiple computer networks.

[0063] A trading system 302 may be used to input an order or may receive an
order. For example, a portfolio manager may input an order into the trading system or an
order may be electronically communicated to the trading system from an external source,
such as a computer network. The trading system may be one as known in the art. For
example, the Longview Trading System (“LVTS”) may be used. Other trading systems
or combinations thereof may be used. It should be appreciated that other persons may
input the order, such as a broker or a person working for or associated with the portfolio

manager. Other applications, modules, or systems, or combinations thereof may be used.
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The order may be communicated to an interface 304. The interface 304 may be
associated with a processing system 306. As described herein, the order may be of any
type. For example, the order may be for a purchase or transaction relating to one or more
securities.

[0064] The trading system 302 may have an order publishing module 302a
associated therewith. The order publishing module 302a may have two mechanisms to
publish orders. For example, the two mechanisms may be an initialize process to start-up
in the morning or re-synch during the day and a mechanism to publish just changes to the
orders throughout the day. According to exemplary embodiments, the order in the order
publishing module may be flagged as either an error or a warning. Both cases may be
flagged for further review. An error order may be not continue through the method
described herein. For example, the error order may not be forwarded to a third party for
application of the prediction model as described herein. A warning order may be allowed
to continue.

[0065] The trading system 302 may have symbol information associated with it
for use with the orders. The symbol information may contain basic symbol information
that is required for an order to determine the correct order categorization by the prediction
engine. For example, the symbol data may include the stock’s previous closing price, the
average daily volume, the median inside size, and the primary market center. According
to exemplary embodiments, an initial load each day may contain the symbol data for all
symbols traded in the last six months. For each order received, a check is performed to
see if the symbol from the order is in the symbol data. If it is not, it may be added to the

data. A function of the symbol data may be to ensure that appropriate market data is
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subscribed to in order to update the various databases and rules used for the handling of
orders as described herein. The order publishing module 302a may perform a check on
the symbol data during the processing of the order. It should be appreciated that the
symbol information may be associated with the processing system 306 as described
herein.

[0066] Following transmission of the order to the interface 304, a series of
processing checks may be performed on the order by the processing system 306 to ensure
that the order is properly entered and ready for execution by the system and method
according to exemplary embodiments. The order and its associated information is sent to
an order information module 308. The order information may be stored within the order
information module 308 for future use by the processing system 306. Once the validation
is performed on the order, the order may have a portfolio manager (“PM”) profile
associated therewith. The PM information module 310 may perform this function. The
PM information module 310 may store and process the PM profile as described herein.
[0067] The PM information module 310 may contain portfolio manager fit data.
The portfolio manager fit data may contain all of the prediction coefficients for each
portfolio manager and order sub-type. This data may be accessed by or associated with
the prediction engine 314 in order to generate new predictions upon order entry. A
database may hold historical prediction information, in order to facilitate the traders
looking back at previous performance. The database may hold data for a given period of
time historically, along with current day prediction information on orders that have been

completed or canceled.
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[0068) The portfolio manager fit selector may listen to each order block that
enters the system 300 and may selects the appropriate fit from the table of portfolio
manager fits that may be loaded each day. The portfolio manager fit selector may be
associated with the prediction engine 314. The portfolio manager fit selector may'publish
this information to a stream, where it may be used as the base for a backup strategy, in
case the primary strategy ever becomes unavailable. The portfolio manager fit se!éctor
may:

e Load into a table the set of PM fits for that day

e Listen to new orders and select the fit for that order, based on apprbpriate

factors.
e Publish this fit selection to a table, mapped to the order.
e Listen for orders for a given block and update the current fit table as
required.

[0069] The order with the PM profile may be forwarded to an interface 312. The
order and the PM profile information may be entered into a prediction engine 314, as
shown by the arrow 313. The information may be forwarded to a third party, which
manages the prediction engine. For example, the prediction engine may be assoc{ated
with and/or proprietary to a third party. In some embodiments, the prediction engine may
be part of the processing system 306 and may be associated with, managed by, and/or
proprietary to the investment bank or other institution that has the processing system 306.
The prediction engine 314 may apply a proprietary model to the order. For example,
Automated Trading Desk (“ATD”) may be the third party and provide one or more price

prediction models to apply to orders routed to them. Other third parties may be used. A

combination of prediction models may be applied to the order. In alternative
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embodiments, the prediction engine may be associated with the processing system; that is,
the prediction engine may not be associated with a third party. In some embodiments,
this block may be omitted. That is, the order may be routed to a rules engine for f;thher
processing as described below.

[0070] The prediction engine 314 may apply the model to the order. The I?M
profile information may be used by the prediction engine as configuration data forj fhe
model to tailor the output based upon the PM profile. Upon completion of the model
application, the order is returned to the execution optimizer as shown by the arrow 316.
The order may be returned with the model prediction included. In some embodiments,
the order data may not be sent back since the processing system 306 may store the order
data and only the prediction information need be returned. The prediction information
may be communicated to the interface 312. The prediction data may be forwarded to the
prediction module 318 for additional processing. Upon completion of this processing, the
prediction may be sent to a rules engine 320. The rules engine may have various
components, includes a splitter 322, a strategy logic module 324, and a broker choice
module 326. The rules engine 320 may form the core of the EO.

[0071] The prediction engine 314 may have an order performance calculator
which may track order performance across various metrics and generate comparative
performance statistics. The order performance calculator may process order and market
data and generate absolute and comparative data points for each current live order. This

information may be provided to the processing system 306. This data may be provided

by electronic messaging.
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[0072] The system 300 may be configured to allow traders to process orders with
many models and using many different broker venues. New models may be moved in,
existing models may be adjusted, and the models may be run simultaneously.
Simulations may be run using the models. For example, the system may be ru%in a

simulation mode instead of a production mode. The interface 312 may providei‘t‘h“iﬂs

i
b 3

scalability.

{0073] The rules engine 320 may apply a set of rules to the order. For g;(‘évmple,
the rules may further break up the order into smaller size chunks based on the investment
bank’s broker’s rules. The rules may select a broker based on various factors. By way of
non-limiting example, the broker may be selected based upon the type of order,
commission, trading history, and volume of the order. For example, the rules may select
a broker based on the order being for a large cap fund. The various components of the
rules engine 320 may perform the logic of applying the various rules. The application of
the rules may take into account the prediction from the model. Various data sources and
modules may support the rules engine 320, including a broker module 328, a order type
module 330, and a broker restriction module 332. These modules may be databases or
may have databases associated therewith.

[0074] The broker module 328 may contain a listing of eligible brokers. The
broker restriction module 332 may be work in concert with the broker module 328 to
provide the necessary broker information for order execution. The data from thé broker
module 328 and the broker restriction module 332 may be loaded once a day, fqr

example, upon system start-up in the morning.
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[0075] The rules engine 320 may have a database holding historical ordér ,
performance information. This database may include statistics. For example, the{
statistics may include the slippage, percentage of volume, and average price alongwith
comparative numbers such as predicted performance versus actual performance, a
performance versus vwap, etc. This database may hold both historical informatiOé fora
given period of time and current day information on orders that have been complkbe?t“ed or
canceled. |

[0076] The rules engine 320 may interpret prediction information and other
information. The rules engine module may provide: a determination of order split using
the splitter 322, a selection of a strategy using the strategy logic module 324, and
selection of a broker using the broker choice module 326. The rules engine may be able
to process all incoming order flow and determine whether it should be handled manually
or in an automated fashion. The rules engine may handle the trading for all automated
order flow.

[0077] The splitter 322 may be included in the rules engine 320 or within the
system 300 according to exemplary embodiments. The splitter 322 may make a
determination regarding which trader or trading strategy should handle the order, the
trading strategies which make decisions regarding order placement and handle order
management, the broker eligibility process which identifies which brokers are available to
send orders to, and the portfolio manager fit selector, which may select the correct fit to
apply to an order upon order generation. The purpose of the splitter 322 may be to
provide a process through which orders / blocks can be diverted either to traders or to the

automated system. It may check each incoming order / block against its underlying
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attributes and the pre-defined parameters and may then either send the order back to the
trader or assign it to the appropriate trading strategy. The splitter 322 may have the
follow requirements:

e Reading in new orders coming into the system.

¢ Loading a table of restricted securities. ‘

e Loading a table of security Average Daily Volumes (“ADVs”) for a
certain time period, for example, twenty (20) day ADVs. ‘

e Checking to see if the order is in the list of restricted symbols or if the
order is greater than X percent of ADV. |

e Allowing the ADV percentage threshold to be a configurable value that
can be reloaded intraday.

e Sending orders which meet or exceed the above criteria to traders. All
other orders may be directed to the automated trading strategies.

e Processing each order in no more than two (2) milliseconds.

[0078] The strategy logic module 324 may have a trading strategy framework to
makes decision regarding how each order which is assigned to it should be handled and
then generates the appropriate placements. Each trading strategy may have the ability to
listen to its own set of inputs and may have multiple internal logic sets which correspond
to different modes of action within the overall strategy. Additionally, each strategy may
maintain awareness of open placements, open cancels, and filled shares for each block it
is executing. The trading strategy framework may have the following requirements:

e Support multiple trading strategies, each with its own list of assigned
orders.
e Support an underlying set of modules with functionality that may be
reused by each trading strategy. This set should include:

o Model Control
o Market Data Processing
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[0079]

[0080]

o Prediction Data Processing
o Management of broker order placement and cancellation

Further, each trading strategy may:

e Consist of muitiple sub strategies.

e Process new orders that have been assigned to the strategy.

e Aggregate block information across all orders in the block within the
strategy.

e Read market data (best bid, best ask, best bid size, and best ask size) from
the market data stream and reconsider decision logic on each update.

e Read prediction data (block ID, price, size, strategy) from the prediction
stream and reconsider decision logic on each update.

e Make placement and cancel decisions at times triggered by the events
listed below. The results of these decisions should placements and cancels
which are generated and submitted to a stream for processing by the FIX
engine.

e Internally track the status of placements and cancels submitted.

e Process each event and related decision calculations within a set period of
time, for example, two (2) milliseconds.

e Listen to fills generated from placements made by the strategy and

reconsider its decision logic with each update.

The broker choice module 326 may manage a broker eligibility process

using broker priority lists, may assist in the mapping of brokers to their available order

types, and may manage filtering for broker exclusions. The data from the broker module

328 and the broker restriction module 332 may be used as part of this process. The

broker eligibility process may sit as part of the library for the trading strategies, which

may call into it when making placement decisions. The broker eligibility process may:

e Read in a list or table of brokers and weightings / rankings.
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e Read in a list or table of available order types for each broker.
e Read in a list or table of broker exclusions.
e Support being called from a trading strategy, which may supply security
ID and trading category.
e Return to the trading strategy a list of broker and order type pairs for the
eligible brokers, given the attributes submitted to it by the trading strategy.
o Handle this processing in no more than a set period of time, for example,
five hundred (500) microseconds.
[0081] The rules engine 320 may process various events. Various parts of the
rules engine 320 may process different events. In some embodiments, the rules engine
320 may process each event with a single section. The rules engine 320 may use other
systems or modules to provide the processing for certain events. While the actions herein
may be described in a particular sequence, it should be appreciated that the actions may
be performed in any order. Further, certain actions or sequences may be omitted.
[0082] When a new block or first order enters, it may be directed to the splitter
322. The splitter 322 may first retrieve and apply additional attributes to the block which
are not already contained in the block message. Next, the splitter 322 retrieves and
iterates over its filtering parameters, leading to a determination of which trader or trading
strategy is appropriate. The splitter 322 may submit the order to the correct system. If
the order is going into the automated system, the splitter may send a new trading strategy
assignment message which may be read by the trading strategy and written to the trading
strategy assignment table. The appropriate trading strategy may receives the assignment
message and retrieve the relevant market data and prediction information. The trading
strategy then may iterate through its decision logic. If it chooses to generate placements,

it calls the broker table to retrieve the correct broker. The trading strategy may send the
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placement message to the appropriate stream and may store the placement in its open
placements data structure.

[0083] The portfolio manager fit selector may receive the new block information,
retrieves any necessary factors, and then may select the appropriate fit from the portfolio
manager fits table. It may then publish this fit to the current fits table with the fit
information and the associated block ID.

[0084] When a new order, not first in block, enters, it may also go to the splitter
322. The splitter 322 may check the trading strategy assignment table for the order’s
associated block. It may then transmit the order to the appropriate trading strategy or
trader. The trading strategy may process the new order and recalculate total values for the
block. It may retrieve a new prediction. It may then iterate through its decision logic and
determine whether any cancellations or new placements are required and may proceed
with any actions necessary.

[0085] The portfolio manager fit selector may recalculate the attributes of the
block. It may then reselect the appropriate fit for the block and may update the current
fits table with the new selection.

[0086] As shown by a placements module 334, the order may passed to an
interface 340 for execution on the market after being processed by the rules engine 320.
The order may be passed to a broker as determined by the rules engine 320. The order
may be passed with appropriate instructions for execution based on the applied rules
above. The broker may then trade the order on the market. The order may be passed to
the broker via direct paths for market trading. For example, the order may be forwarded

to the broker by way of a direct market access (“DMA”™) pipe execution management
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system (“EMS”). It should be appreciated that many direct access pipes are provided by
third party vendors. For example, the Lava Execution Management System is a direct
market access product provided by a third party. Fill information may be received at a
fills module 336 based on the placement from the brokers. The trading system may
publish this data back to the prediction engine through the processing system 306 through
various paths as shown.

[0087] As shown in the system 300, both the placements module 334 and the fills
module 336 may provide information back to both the trading system 302 and the
prediction engine 314. This information may be communicated through the use of the
interface 304 and the interface 312. For example, fill information may be forwarded to
the prediction engine 314 by the arrow 360 from the interface 312.

[0088] As shown by the path 342, some orders may be kicked out to an interface
344 with a Trader Execution Management System (“EMS”) 346. These may be orders
that require further manual execution by a trader.

[0089] Feedback may received from the market 340 through a market data source
348. The market data source 348 may be a third party who collects, organizes, and
analyzes market data to support investment banking function. For example, a market data
feed from Reuters may be used. Market data may be received from the source 348
through an interface 350 and forwarded to a market data module 352. The feedback may
be received in real time. This market data may serve as a form of feedback regarding the
order execution. This feedback may be sent to the third party associated with the
prediction engine 314. The feedback may be send through a control module 354 through

an interface 356 to a prediction engine control module 358. The feedback may be used to
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update the prediction model and rules such that processing of the order may be adjusted
in real time based on this market feedback. The rules engine can therefore apply iterative
processing of the order. For example, based on feedback from the trading of the first
block of share of the order, the trading parameters may be adjusted in real time. Brokers
may be contacted to pull back orders or to cancel orders based on the revised information.
The brokers may provide feedback on order fills.

[0090] Market data updates may be defined as a change in the best bid, best ask,
best bid size, or best ask size. The trading strategy may choose to ignore some of these
events (most typically the best bid/ask size changes). If it is an actionable event, the
trading strategy may retrieve the current prediction, consider all blocks, examine open
placements in the symbol with the change, and may make any cancellation or placement
actions required.

[0091] Prediction updates may occur any time a new prediction is published for a
block. Upon publication, the trading strategy may re-evaluate the block related to the
prediction, examine any open placements for that block, and make any placement or
cancellation adjustments required.

[0092] The control module 354 may be interface with the prediction engine
control 358 . The rules engine 320 may use the control module 354 in order to facilitate
real time control and adjustment of the various pieces of the rules engine and to facilitate
corrective action when there may be a system issue. The control module 354 and/or the
prediction engine 358 may:

o Listen to the model control stream
e Filter for only those messages pertaining to the specific process in which it

is currently functioning.
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e Enable / disable / adjust the functionality of the process for which it is
listening to model control.

e Verify that the action has been taken correctly.

e Submit back to the model control stream a verification of the request

action.

[0093] Further, according to exemplary embodiments, the order may be cancelled,
amended, or removed from automatic execution at any point in the process, up to the
actual execution of the order. If such an action is performed on an order, the order may
be sent through the kick-out 342 to the trader EMS 346.

[0094] Figure 4, as shown in Figures 4A-D, provides a listing of data associated
with messages routed as part of the various stages of order processing as described herein.
These data fields are provided by way of non-limiting example and it should be
appreciated that additional data fields may be used. Further, a sub-set of these data fields
may be used with certain orders; that is, some orders may not use all of the data fields.
Additional data fields may be added to orders as required. The system may have reserved
data fields for this additional data. Further, the system may have free form data fields in
which personnel associated with the order may enter additional data as required. It
should be appreciated that various combinations of the data fields may be used and new
data fields may be added. The data fields may be appended with descriptive information
to indicate the system or portion of the system that the data is associated with. For
example, Inbound_order_msg may be appended with the prefix LVTS to become

LVTS Inbound order msg indicating that the field is associated with the LVTS. The

various data fields are listed under a header name, this header name may used as a initial
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field label in a data stream and the various data fields may follow the header. The header
name may serve as a partition to assist in parsing the data associated with the order.
[0095] Blocks 402, 404, 406, 408, 410, 412, 414, 416, 418, 420, and 422 are data
fields used in relation to order flow. Blocks 424 and 426 are data fields associated with
predictions from the prediction engine, for example, the prediction engine 314. Blocks
428, 430, 432, and 434 are data fields associated with order placements, for example the
placements module 334. Finally, blocks 436, 438, 440, and 442 are data fields associated
with order fills, for example the fills module 336.
[0096] Figures 5 through 8 show embodiments of graphical user interfaces
(*GUIs”) in accordance with exemplary embodiments. These GUIs are shown by way of
non-limiting examples. The GUIs may provide a user interface for the systems described
herein, such as the EQ. Additional systems may be accessed from the GUIs shown. The
GUIs may be accessed through a computer, for example, the workstation 210 as shown in
the system 200 of Figure 2. As shown in Figure 2, the workstation 210 may be coupled to
a network 235. The GUI may include the following:

e atool to view and manage order flow. A trader may be able to monitor how

orders are being executed, with whom, and the end-to-end throughput;
e atool to place an order into or take an order out of the automated processing and
control the level of aggressiveness on a particular order;
e a tool to create and maintain rules;
e atool to maintain processing data; and

e atool to maintain and monitor a financial information exchange (“FIX”) engine.
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[0097] Referring to Figure 5, the elements of a GUI 500 are shown. While
illustrative blocks, windows, menus, or components are shown, these illustrative blocks,
windows, menus, or components may be arranged differently or modified in presentation.
A menu selection bar 502 provides drop down menus to perform various actions and
functions associated with the system. On the left hand side of the GUI 500, the blocks
menu item 504 may provide a tree-like menu structure to provide access to order data
associated the various traders (via heading 506) and portfolio managers (“PMs”) (via
heading 508) that are associated with or active in the system. Each of the headings 506
and 508 may be expandable to provide greater fidelity and control over the data selection.
For example, the headings 506 and 508 may be expanded as shown. A filter area 510
provides information on available filters for the data display. An appropriate filter may
be selected be clicking on the desired filter’s name. A selection area 512 provides button
interfaces to select additional data views.

[0098] Turning to the bottom of the GUI 500, an error/alerts section 514 shows
active errors and alerts with details for each item displayed.

[0099] On the right hand side 6f the GUI 500, a display section 516 displays data
associated with the selected menu item from the left hand side. A tab 518 provides an
indication of what is displayed. For example, as shown, the data corresponding to the

blocks menu item 504 and the selected display items from the headers 506 and 508.

[0100] A lower section 520 provides a display area for additional data. The tabs 522,
524, and 526 provide for selection of various data displays. When one of the tabs

522,524, or 526 is selected, that display may be pulled to the forefront and shown in
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the display area 520. For example, as shown , the tab 522 may be selected showing a
micro order status.

[0101] Turning to Figure 6, the GUI 500 is shown with the tab 524 selected. The data
displayed in the lower section 520 has been altered as shown. Figure 7 shows the
GUI 500 with the tab 526 selected.

[0102] Figure 8 depicts a GUI 800 showing a rules management tool 802. The rules
management tool 802 may serve as an interface to the rules engine. Throuéh the rules
management tool 802, rules may be created, edited, and deleted. Access to the rules
management tool 802 may be restricted. Under the rules management tool 802, are a
number of menu options for rule selection. The live rule menu 804 provides access to
live rules. The shadow rule menu 806 provides access to shadow rules. The
workspace menu 808 provides access to rules in progress. Below those menus, a
menu set 810 provides access to additional functions. In the center of the GUI 800, a
work area 812 provides a tree-like hierarchy view of a selected rule. On the right
hand side of the GUI 800, a node properties and actions menu 814 provides‘
information and action selection for the selected rule. For example, a properties
section 816 provides data about the selected rule, a editing actions section 818 allows
for various editing actions to be performed, and a messages section 802 provides
information about the rule.

[0103] Figure 9 shows the GUI 500 with the rules management control menu 528
selected from the menu area 512. As shown, menu items 902 are available on the left

hand side of the GUI 500. Selection of a menu item 902 may result in a different
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display in the area 904. For example, as shown, the add security in market -data is
selected and a corresponding entry screen in shown in the area 904.

[0104] Hereinafter, aspects of implementation of the exemplary embodiments will be
described. As described above, the method of the invention may be computer
implemented as a system. The system of the invention or portions of the system. of
the invention may be in the form of a “processing machine,” such as a general |
purpose computer, for example. As used herein, the term “processing machine” is to
be understood to include at least one processor that uses at least one memory. The at
least one memory stores a set of instructions. The instructions may be either
permanently or temporarily stored in the memory or memories of the processing
machine. The processor executes the instructions that are stored in the memory or
memories in order to process data. The set of instructions may include various
instructions that perform a particular task or tasks, such as those tasks described above
in the flowcharts. Such a set of instructions for performing a particular task may be
characterized as a program, software program, or simply software.

[0105] According to exemplary embodiments, the systems and methods may be computer
implemented using one or more computers, incorporating computer processors. The
computer implementation may include a combination of software and hardware. The
computers may communicate over a computer based network. The computers may
have software installed thereon configured to execute the methods of the exemplary
embodiments. The software may be in the form of modules designed to cause a

computer processor to execute specific tasks. The computers may be configured with
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hardware to execute specific tasks. As should be appreciated, a variety of computer
based configurations are possible.

[0106] As noted above, the processing machine used to implement the invention may be a
general purpose computer. However, the processing machine described above may
also utilize any of a wide variety of other technologies including a special purpose
computer, a computer system including a microcomputer, mini-computer or
mainframe for example, a programmed microprocessor, a micro-controller, a
peripheral integrated circuit element, a CSIC (Customer Specific Integrated Circuit)
or ASIC (Application Specific Integrated Circuit) or other integrated circuit, a logic
circuit, a digital signal processor, a programmable logic device such as a FPGA,
PLD, PLA or PAL, or any other device or arrangement of devices for example
capable of implementing the steps of the process of the invention.

[0107] It is appreciated that in order to practice the method of the invention as described
above, it is not necessary that the processors and/or the memories of the processing
machine be physically located in the same geographical place. For example, each of
the processors and the memories used in the invention may be located in
geographically distinct locations and connected so as to communicate in any suitable
manner. Additionally, it is appreciated that each of the processor and/or the memory
may be composed of different physical pieces of equipment. Accordingly, it is not
necessary that the processor be one single piece of equipment in one location and that
the memory be another single piece of equipment in another location. For example, it
is contemplated that the processor may be two pieces of equipment in two different

physical locations. The two distinct pieces of equipment may be connected in any
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suitable manner. Additionally, the memory may include two or more portions of
memory in two or more physical locations.

[0108] To explain further, processing as described above is performed by various
components and various memories. However, it is appreciated that the processing
performed by two distinct components as described above may, in accordance with a
further embodiment of the invention, be performed by a single component. Further,
the processing performed by one distinct component as described above may be
performed by two distinct components. In a similar manner, the memory storage
performed by two distinct memory portions as described above may, in accordance
with a further embodiment of the invention, be performed by a single memory
portion. Further, the memory storage performed by one distinct memory portion as
described above may be performed by two memory portions.

[0109] Further, various technologies may be used to provide communication between the
various processors and/or memories, as well as to allow the processors and/or the
memories of the invention to communicate with any other entity; e.g., so as to obtain
further instructions or to access and use remote memory stores, for example. Such
technologies used to provide such communication might include a network, the
Internet, Intranet, Extranet, LAN, an Ethernet, or any client server system that
provides communication, for example. Such communications technologies may use
any suitable protocol such as TCP/IP, UDP, or OSI, for example.

[0110] As described above, a set of instructions is used in the processing of the invention.
The set of instructions may be in the form of a program or software. The software

may be in the form of system software or application software, for example. The
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software might also be in the form of a collection of separate programs, a program
module within a larger program, or a portion of a program module, for example. The
software used might also include modular programming in the form of object oriented
programming. The software tells the processing machine what to do with the data
being processed.

[0111] Further, it is appreciated that the instructions or set of instructions used in the
implementation and operation of the invention may be in a suitable form such that the
processing machine may read the instructions. For example, the instructions that form
a program may be in the form of a suitable programming language, which is
converted to machine language or object code to allow the processor or processors to
read the instructions. For example, written lines of programming code or source code,
in a particular programming language, are converted to machine language using a
compiler, assembler or interpreter. The machine language is binary coded machine
instructions that are specific to a particular type of processing machine, e.g., to a
particular type of computer, for example. The computer understands the machine
language.

[0112] Any suitable programming language may be used in accordance with the various
embodiments of the invention. Illustratively, the programming language used may
include assembly language, Ada, APL, Basic, C, C++, C#, COBOL, dBase, Forth,
Fortran, Java, Modula-2, Pascal, Prolog, REXX, Ruby, Visual Basic, and/or
JavaScript, for example. Further, it is not necessary that a single type of instructions

or single programming language be utilized in conjunction with the operation of the
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system and method of the invention. Rather, any number of different programming
languages may be utilized as is necessary or desirable.

[0113] Also, the instructions and/or data used in the practice of the invention may utilize
any compression or encryption technique or algorithm, as may be desired. An |
encryption module might be used to encrypt data. Further, files or other data may be
decrypted using a suitable decryption module, for example.

[0114] As described above, the invention may illustratively be embodied in the form of a
processing machine, including a computer or computer system, for example, that
includes at least one memory. It is to be appreciated that the set of instructions, e.g.,
the software for example, that enables the computer operating system to perform the
operations described above may be contained on any of a wide variety of media or
medium, as desired. Further, the data for example processed by the set of instructions
might also be contained on any of a wide variety of media or medium. For example,
the particular medium, e.g., the memory in the processing machine, utilized to hold
the set of instructions and/or the data used in the invention may take on any of a
variety of physical forms or transmissions, for example. Illustratively, the medium
may be in the form of paper, paper transparencies, a compact disk, a DVD, an
integrated circuit, a hard disk, a floppy disk, an optical disk, a magnetic tape, a RAM,
a ROM, a PROM, a EPROM, a wire, a cable, a fiber, communications channel, a
satellite transmissions or other remote transmission, as well as any other medium or
source of data that may be read by the processors of the invention.

[0115] Further, the memory or memories used in the processing machine that implements

the invention may be in any of a wide variety of forms to allow the memory to hold
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instructions, data, or other information, as is desired. Thus, the memory might be in
the form of a database to hold data. The database might use any desired arrangement
of files such as a flat file arrangement or a relational database arrangement, for
example.

[0116] In the system and method of the invention, a variety of “user interfaces” may be
utilized to allow a user to interface with the processing machine or machines that are
used to implement the invention. As used herein, a user interface includes any
hardware, software, or combination of hardware and software used by the processing
machine that allows a user to interact with the processing machine. A user interface
may be in the form of a dialogue screen for example. A user interface may also
include any of a mouse, touch screen, keyboard, voice reader, voice recognizer,
dialogue screen, menu box, list, checkbox, toggle switch, a pushbutton or any other
device that allows a user to receive information regarding the operation of the
processing machine as it processes a set of instructions and/or provide the processing
machine with information. Accordingly, the user interface is any device that provides
communication between a user and a processing machine. The information provided
by the user to the processing machine through the user interface may be in the form of
a command, a selection of data, or some other input, for example.

[0117] As discussed above, a user interface is utilized by the processing machine that
performs a set of instructions such that the processing machine processes data for a
user. The user interface is typically used by the processing machine for interacting
with a user either to convey information or receive information from the user.

However, it should be appreciated that in accordance with some embodiments of the
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system and method of the invention, it is not necessary that a human user actually
interact with a user interface used by the processing machine of the invention. Rather,
it is contemplated that the user interface of the invention might interact, e.g.‘,b convey
and receive information, with another processing machine, rather than a human user.
Accordingly, the other processing machine might be characterized as a user.” Further,
it is contemplated that a user interface utilized in the system and method of the
invention may interact partially with another processing machine or processing
machines, while also interacting partially with a human user.

[0118] While the embodiments have been particularly shown and described within the
framework of execution of trades, it will be appreciated that variations and
modifications may be effected by a person of ordinary skill in the art without
departing from the scope of the invention. Furthermore, one of ordinary skill in the
art will recognize that such processes and systems do not need to be restricted to the
specific embodiments described herein. Other embodiments, uses and advantages of
the present invention will be apparent to those skilled in the art from consideration of
the specification and practice of the invention disclosed herein. The specification and

examples should be considered exemplary.
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What is claimed is:
1. A computer-implemented method for optimizing automatic execution of an
order for securities, comprising:

receiving, by at least one computer processor, an order for specified
securities;

applying, by the at least one computer processor, a profile to the order
wherein the profile comprises data pertaining to trading habits of a portfolio manager;

routing, by the at least one computer processor, the order and the profilé o a
prediction model;

receiving, by the at least one computer processor, results from the prediction
model;

applying, by the at least one computer processor, a set of rules to the order for
determining an execution strategy for the order;

routing, by the at least one computer processor, the order for execution in
accordance with the set of rules and the results from the prediction model;

receiving, by the at least one computer processor, feedback on the execution
of the order;

updating, by the at least one computer processor, the set of rules based on the
feedback; and

forwarding, by the at least one computer processor, the feedback to the third

party for updating the prediction model.

2. The method of claim 1, wherein the specified securities comprise stocks or
bonds. |

3. The method of claim 1, wherein the order is received at an investment bank.
4. The method of claim 1, wherein the profile is updated periodically.
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5. The method of claim 1, wherein profile comprises historical information
pertaining to the trading habits of the portfolio manager.

6. The method of claim 1, wherein the profile comprises metrics associated with
the trading habits of the portfolio manager, the metrics comprising price slippage.

7. The method of claim 1, wherein the set of rules comprises information
relating to broker selection and order size.

8. The method of claim 1, wherein the prediction model is a price prediction
model that analyzes the order and determines an execution strategy for the order based on
pricing predictions.

9. The method of claim 1, wherein the updating of the set of rules and the
prediction model occur in real time.

10. The method of claim 1, further comprising:

processing, iteratively, by the at least one computer processor, the order based
on the feedback.

11. A computer based system for optimizing automatic execution of an order for
securities, comprising:

a workstation, comprising one or more computer processors, communicatively
coupled to a network, wherein the workstation provides an interface to the computer
based system;

an execution optimizer module, comprising one or more computer processors,
communicatively coupled to the network, wherein the execution optimizer module
performs the following functions:

receiving an order for specified securities;
determining a profile associated with a portfolio manager to apply to the

order;
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applying the profile to the order;

routing the order and the profile to a prediction engine;

receiving results associated with the order from the prediction engine;

applying a set of rules, using a rules engine module, to the order for
determining the execution strategy for the order;

forwarding the order for execution based on the prediction engine results
and the set of rules;

receiving feedback on the execution of the order;

applying the feedback in real time to update the set of rules; and

forwarding the feedback to the prediction engine; and

a database, communicatively coupled to the execution optimizer module, the

database comprising the set of rules and the profile.

12. The system of claim 11, wherein prediction engine is managed by a third
party.

13. The system of claim 11, wherein the specified securities comprise stocks or
bonds.

14. The system of claim 11, wherein the order is received at an investment bank.
15. The system of claim 11, wherein the profile is updated periodically.

16. The system of claim 11, wherein profile comprises historical information

pertaining to trading habits of the portfolio manager.

17. The system of claim 11, wherein the profile comprises metrics associated with
the trading habits of the portfolio manager, the metrics comprising price slippage.

18. The system of claim 11, wherein the set of rules comprises rules associated
for execution of the order comprising information relating to broker selection and order

size.
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19. The system of claim 11, wherein the prediction engine applies a model that
analyzes the order and determines an execution strategy for the order.
20. The system of claim 11, further comprising the execution optimizer module

iteratively processing the order based on the feedback.
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INTERNATIONAL SEARCH REPORT

International application No.
PCT/US 11/25452

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - GO6Q 40/00 (2011.01)
USPC - 705/37

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

IPC: G06Q 40/00 (2011.01)
USPC: 705/37

Minimum documentation searched (classification system followed by classification symbols)

IPC: G06Q 40/00 (2011.01)
USPC: 705/37, 35; 709/201, 203 (keyword limited; terms below)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

result effect rules criteria adjust change

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
pubWEST(USPT,PGPB,EPAB,JPAB,USOCRY); Google(Web); Search terms used: order trade stock bond securities feedback iteration
update optimize evaluate model prediction expected prediction history habit recent manger portfolio broker adviser performance metric

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2009/0112775 A1 (Chiulli et al.) 30 April 2009 (30.04.2009 ), entire document especially Fig. | 1-20
4, 10; para [0022], [0145])-[0237), [0340], [0342], [0377], [0439), [0556)-[0562], [0636]-[0666),
[0671]-[0691])
A US 2008/0071696 A1 (Haig) 20 March 2008 (20.03.2008), entire document 1-20
A US 2005/0080695 A1 (Gatto) 14 April 2005 (14.04.2005), entire document 1-20
A US 2009/0327159 A1 (Agarwal et al.) 31 December 2008 (31.12.2009), entire document 1-20

[:I Further documents are listed in the continuation of Box C.

O

* Special categories of cited documents:
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“E” earlier application or patent but published on or after the international
filing date
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cited to establish the publication date of another citation or other
special reason (as specified)

“Q” document referring to an oral disclosure, use, exhibition or other
means

“P” document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X™ document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y™ document of particular relevance: the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family
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