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METHODS AND APPARATUS FOR ROUTING
SECURITIES ORDERS

FIELD

The present invention relates to electronic trading of securities. In some
embodiments, the present invention relates to methods and apparatus for processing

and routing securities orders.

BACKGROUND

Existing securities order processing and routing systems may make routing
decisions based on current order book conditions at various potential order
destinations such as securities exchanges, market makers or specialists, and/or ECNs
(Electronic Communication Networks). ECNs are private electronic networks that
allow for placement of securities trading orders and are fully automated to match
orders and set prices for trades without the intervention of market makers. Order
routing decisions, whether to securities markets, market makers or ECNs, may also be
based at least in part on historical data that has been compiled for the order
destinations. However, routing decisions based only on current order book conditions
and/or on historical data that has customarily been used may not optimize trading

performance.

SUMMARY

To address the foregoing, embodiments of the present invention concern a
method, an apparatus, and a medium storing processor-executable process steps to
determine during a trading session an attribute of an order destination other than a
quoted security price and an order size for an order destination, énd to determine
during the trading session, based at least in part on the determined attribute, at least
one of: (a) whether to route an order to the order destination, and (b) a proportion of

the order to allocate to the order destination.
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As used herein and in the appended claims, “order destination” refers to any
one or more of a securities exchange, a market maker and an ECN; and “trading
session” includes one or both of (a) a calendar day, and (b) a period during a calendar

day during which a market or ECN is open for trading.

In some aspects, the determined attribute may be one or more of: (a) an
average response time exhibited by the order destination during the trading session in
regard to orders for a particular security; (b) a percentage of total market volume in
the particular security handled during the trading session by the order destination; (c)
a degree to which the order destination is overfilling orders for the particular security
during the trading session; (d) an average amount of time that the order destination
offered a best price for the particular security relative to other order destinations; (e) a
percentage of the trading session during which the order destination offered a best
price for the particular security relative to other order destinations; (f) a number of
times during the trading session at which the order destination offered a best price for
the particular security relative to other order destinations; and (g) an average amount
of time required during the trading session for the order destination to match a best

price offered for the particular security by another order destination.

Thus, in some aspects, an order routing decision may be based on information,
in addition to order price and size of orders pending on an order destination, that is
dynamically updated during a trading session. With routing based on such
dynamically updated information, order routing may be performed in an automated
yet insightful manner to take advantage of dynamically changing market behaviors
that are not directly reflected in current order book conditions. Improved order
execution, in regard to either or both of price obtained and speed of execution, may

thereby be achieved.

With these and other advantages and features of the invention that will become
hereinafter apparent, the invention may be more clearly understood by reference to
the following detailed description of the invention, the appended claims, and the

drawings attached hereto.

BRIEF DESCRIPTION OF THE DRAWINGS
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FIG. 1 is a block diagram of a system consistent with the present invention.

FIG. 2 is a block diagram of one embodiment of a trading system for use in

conjunction with the system of FIG. 1.

FIGS. 3 and 4 are tables illustrating exemplary data structures of order

destination databases for use in the present invention.

FIG. 5 illustrates in block form components of software that controls operation

of the trading system of FIG. 2.

FIG. 6 is a flow diagram that illustrates an exemplary process for maintaining

and updating the databases of FIGS. 3 and 4.

FIG. 7 is an outward view of a user interface according to some embodiments

of the invention;

FIG. 8 is a flow diagram that illustrates an exemplary process for routing

security trading orders pursuant to an embodiment of the invention.

FIG. 9 is a flow diagram that illustrates details of one step of the process of

FIG. 8.

FIG. 10 is a flow diagram that illustrates details of another step of the process
of FIG. 8.

DETAILED DESCRIPTION

In general, and for the purposes of introducing concepts of embodiments of
the present invention, data regarding one or more attributes of a number of order
destinations is dynamically updated during a trading session. The data relates to
information other than the current contents of order books of the order destinations.
The data is used during the same trading session in making routing decisions among
the order destinations. For example, an order may be apportioned among the order
destinations on the basis of a calculation that uses the dynamically updated data

regarding the order destination attributes.

Features of some embodiments of the present invention will now be described

by first referring to FIG. 1 where a block diagram of one embodiment of a trading
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network 100 is shown. As shown, trading network 100 includes a number of different
components which cooperatively operate to process, route and execute securities

trading orders pursuant to some embodiments of the present invention.

As depicted, trading network 100 includes a trading system 102 in
communication with one or more customer(s) 104, a plurality of order destinations
106, a source 108 of order destination data, and one or more operator devices 109
(only one shown). Trading system 102, in some embodiments, includes an execution
core 110, a router 112 and an order destination data analysis and storage capability
114. Execution core 110 may be any trading execution software, systems and/or
devices which are configured to receive customer orders and process them to execute
orders on behalf of customers. In some embodiments, execution core 110 may
function to timestamp orders when received and to assign an order identifier or

sequence number to each order.

Router 112 may be conﬁgu;ed to receive an order from execution core 110 or
to receive information about an order and to make a determination as to how the order
is to be routed. That is, the router 112 determines an order destination or order
destinations to which the order is to be routed, and if the order is to be divided among
two or more order destination, the router 112 determines the respective proportions of
the order to be allocated to the order destinations. Details of the operation of router
112 will be discussed below. The router may execute the routing decision that it
makes, or may provide information concerning the routing decision to the execution
core 110 to allow the execution core 110 to execute the order in accordance with the

routing decision made by router 112.

Data analysis and storage capability 114 operates to receive from the data
source 108 data concerning the order destinations 106 and to maintain and update
databases (to be discussed below) concerning the order destinations based on the data
received from data source 108. As will be seen, the databases may also reflect data
derived from direct experience of the trading system 102 in dealing with the order
destinations 106. The data analysis and storage capability 114 may receive at least
some of the data for the databases, and may analyze the data and update the databases,

on a dynamic basis during each trading session. The databases are accessible to
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router 112 and the routing decisions made by router 112 may be based, at least in part,

on the data in the databases.

Although a single trading system 102 is shown in FIG. 1, any number of
trading systems may be included in trading network 100. Similarly, any number of
data sources 108, customer devices 104, order destinations 106, operator devices or
any other device described herein may be included in the trading network 100

according to embodiments of the present invention.

Each of the devices of trading network 100 may be formed of components or
other devices capable of performing the various functions described herein. For
example, a customer device 104 may be a computing device such as a Personal
Computer (PC), a laptop, a telephone, or other device associated with a customer. As
used herein, the term “customer” may refer to, for example, an individual or other
entity that buys and sells securities (and pursuant to some embodiments of the present
invention, options; for purposes of this disclosure and the appended claims
“securities” will be understood to include options). For example, a customer
operating a customer device may be a broker or other entity desiring to purchase or
sell securities using features of embodiments of the present invention. The broker or
other entity may be operating on behalf of the ultimate purchaser or seller of the

securities.

An order destination 106 may include any cofnputing device(s) operated by or
on behalf of one or more order destinations. Each of the order destinations may be in
communication with other devices described herein, such as the data source 108,
using techniques known in the art. In general, the data source 108 may receive
information from the order destinations 106 upon the occasion of each order received
by the order destinations and/or after the completion of each trading transaction. Each
order destination 106 may include one or more operator terminals allowing specialists
or traders at the order destination to respond to orders received and to complete

execution of an order pursuant to its terms.

Operator device 109 may, for example, be constituted by a computer terminal
or by a computing device such as a PC or a laptop in communication with the trading

system 102.
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As used herein, devices (e.g., trading system 102, operator device 109, order
destinations 106, customer devices 104 and data sources 108) may communicate, for
example, via one or more communication networks. For example, some or all of the
devices may be in communication via an Internet Protocol (IP) network such as the
Internet. Some or all of the devices may be in communication via other types of
networks such as an intranet, a Local Area Network (LAN), a Metropolitan Area
Network (MAN), a Wide Area Network (WAN), a proprietary network, a Public
Switched Telephone Network (PSTN), and/or a wireless network.

According to some embodiments of the present invention, communication
between some or all of the devices of trading network 100 may be via temporary
computer communication channel (e.g., a logic path through which information can
be exchanged). In other words, the communication channel between various devices
may be established and discontinued as appropriate. For example, trading system 102
may exchange information with one of the order destinations 106 only when
communication is necessary to transmit an order for execution by the order
destination 106 or to receive confirmation from the order destination 106 that the

order was executed.

According to some embodiments, some or all of the devices may communicate
with other devices via a public computer communication network. That is, at least a
portion of the communication network may be accessed by devices other than the
devices depicted in FIG. 1. Note, however, that the information exchanged between
trading system 102 and other devices in FIG. 1 may be encrypted or otherwise
protected to prevent a third party from accessing, manipulating, understanding and/or
misusing the information. In some embodiments, some or all of the devices may

communicate over a private network.

In other embodiments, the devices of FIG. 1 are connected differently than as
shown. For example, some or all of the devices may be connected indirectly to one
another (e.g., via the Internet). Of course, embodiments of the invention may include
devices that are different from those shown. It should also be noted that although the
devices are shown in communication with each other, the devices need not be

constantly exchanging data. Rather, communication may be established when
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data. Moreover, although the illustrated communication links appear dedicated, it

should be noted that each of the links may be shared by other devices.

Reference is now made to FIG. 2, where an embodiment of trading system 102
is shown. As depicted, trading system 102 includes a computer processor 200
operatively coupled to a communication device 202, a storage device 204, an input

device 206 and an output device 208.

Processor 200 may be constituted by one or more conventional processors, and
may, for example, comprise RISC-based and other types of processors. Processor 200
operates to execute processor-executable process steps so as to control the elements of

trading system 102 to provide desired functionality.

Communication device 202 may be used to facilitate communication with, for
example, other devices (such as customer devices 104, order destinations 106, data
source 108 and operator device 109). Communication device 202 is therefore
preferably configured with hardware suitable to physically interface with desired
external devices and/or network connections. For example, communication device
202 may comprise an Ethernet connection to a local area network through which

trading system 102 may receive and transmit information over the World Wide Web.

Input device 206 may comprise, for example, a keyboard, a keypad, a mouse
or other pointing device, a microphone, knob or switch, an infra-red (IR) port, a
docking station, and/or a touch screen. Output device 208 may comprise, for
example, a display (e.g., a display screen), a speaker, and/or a printer. Input device
206 and output device 208 may together constitute or be constituted by operator
device 109 (FIG. 1).

Storage device 204 may comprise any appropriate information storage device,
including combinations of magnetic storage devices (e.g., magnetic tape and hard disk
drives), optical storage devices such as CDs and/or DVDs, and/or semiconductor
memory devices such as Random Access Memory (RAM) devices and Read Only
Memory (ROM) devices.
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Storage device 204 stores one or more programs 210 for controlling processor
200. The programs 210 comprise processor-executable process steps of trading
system 102, including process steps that constitute processes provided in accordance
with principles of the present invention, as described in more detail below. Processor
200 performs instructions of programs 210, and thereby operates in accordance with
the present invention. In some embodiments, programs 210 may be configured, at
least in part, as a neural network or other type of program using techniques known to
those skilled in the art to achieve the functionality described herein. In some
embodiments, programs 210 may provide the functionality of each of the major
components of trading system 102, including exécution core 110, router 112 and data
analysis and storage capability 114 (FIG. 1). Further details of the programs 210 will

be discussed below.

Any or all process steps of trading system 102 may be read from a computer-
readable medium, such as a floppy disk, a CD-ROM, a DVD-ROM, a Zip™ disk, a
magnetic tape, or a signal encoding the process steps, and then stored in storage
device 204 in a compressed, uncompiled and/or encrypted format. Processor-
executable process steps being executed by processor 200 may typically be stored
temporarily in RAM (not separately shown) and executed therefrom by processor 200.
In alternative embodiments, hard-wired circuitry may be used in place of, or in
combination with, processor-executable process steps for implementation of processes
according to embodiments of the present invention. Thus, embodiments of the
present invention are not limited to any specific combination of hardware and

software.

Storage device 204 also stores databases, including, for example, order
destination attribute databases 212 relating to individual securities and “generic” order
destination attribute databases 214, which store data concerning attributes of order
destinations with respect to a plurality of and/or all securities traded at an order
destination. For example, in some embodiments, the generic order destination
attribute databases may contain data that represents characteristics of all trading
activity on the order destinations, or of all trading activity in securities that are not

represented in the individual security databases 212. In some embodiments,
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respective dedicated databases 212 may be maintained for perhaps 100 or 200 leading
securities for a given securities market. Routing decisions for these securities may be
based at least in part on data stored in the respective dedicated databases 212 for those
securities. Routing decisions for other securities may be based at least in part on data

stored in generic databases 214.

Other databases may also be provided (e.g., order and execution data may also
be stored in storage device 204). Examples of the order destination attribute
databases 212, 214 are described below in conjunction with FIGS. 3 and 4. Those
skilled in the art, upon reading this disclosure, will understand that a number of

different forms of order destination attribute data may be utilized.

There may also be stored in storage device 204 other unshown elements that
may be necessary for operation of trading system 102, such as an operating system, a
database management system, other applications, other data files, and "device drivers"
for allowing processor 200 to interface with devices in communication with
communication device 202. These elements are known to those skilled in the art, and

are therefore not described in detail herein.

Referring now to FIG. 3, a table represents an order destination attribute
database 212 or 214 for use when speed of execution is a primary aim of a routing
determination. This database is described in detail below and depicted with
exemplary entries in the accompanying figure. As will be understood by those skilled
in the art, the schematic illustrations and accompanying descriptions of the databases
presented herein are exemplary arrangements for stored representations of
information. A number of other arrangements may be employed besides those
suggested by the tables shown. Similarly, the illustrated entries of the databases
represent exemplary information only. Those skilled in'the art will understand that

the number and contents of the entries can be different from those illustrated herein.

The database illustrated in FIG. 3 may contain data relating to trading in a
single security, in which case the database is one of the order destination databases
212 relating to individual securities. Alternatively, the database illustrated in FIG. 3
may be a “generic” order destination attribute database 214, and so may contain data

relating to trading in a plurality of securities (e.g., all securities available for trading
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or served by a particular market, or all securities available for trading or served by a

particular market for which an individual database 212 is not maintained).

Order destination attribute database 212 or 214 (as depicted in FIG. 3)
contains data gathered as to a plurality of order destinations. The data may be
indicative of the likely performance of the order destinations in regard to speed of
executing an order that may be routed to the order destinations. This data may be
generated on the basis of trading and/or order book information received on a batch or
real-time basis from the data source 108 (FIG. 1) and/or may be based on experience

accumulated by the trading system 102 in direct dealings with the order destinations.

As depicted, the table defines a number of fields 300-314 for each of the
entries. Each entry corresponds to a respective order destination to which orders may
be routed by the trading system 102, and contains data indicative of attributes of the
respective order destination, as indicated by data received and/or gathered by the
trading system 102. The fields specify: an order destination identifier 300, a response
time 302, a fill rate 304, a percentage of total volume 306, data 308 indicative of
current order book size (outloud volume--“OLV?”) less transactions already in queue
to the respective order destination (OLV-Q); “overhit” points data 310; “triggers” data
312, and overall speed rating data 314.

The order destination identifier 300 may be a commonly used abbreviation or
acronym that identifies the respective order destination. Although the order
destination identifiers 300 are represented, for purposes of illustration in FIG. 3, by
single letters “A”, “B”, “C” and “D”, it will be appreciated that in practice the actual
identifiers, consisting typically of two, three or four letters, will populate the fields
corresponding to the order destination identifier 300. Examples of well known order
destination identifiers that may be used include “ARCA”, “BRUT”, “BTRD”,
“INCA”, “ISLD”, “NTRD”, “PRMX”, “REDI”, “SM” and “TRAC”. Although only
four entries are shown in FIG. 3, it should be understood that in practice the number
of entries may be equal to the number of order destinations available for receiving

orders from the trading system 102 for the particular security or group of securities.

The response time 302 is data, in units of seconds, indicative of an average

time elapsed between routing of an order to the respective order destination and either

10
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time of execution or receipt of confirmation from the order destination that the order
was executed. This information may be generated and updated by the trading system
102 in real time based on its transactions with the various order destinations. The
period over which the average response time is calculated for purposes of field 302
may, in some embodiments, be the most recent hour of trading, with updates every
five minutes to provide a moving average. As one alternative, the average response

time may be calculated over the last three trading sessions.

The fill rate 304 represents the average extent to which orders routed to the
respective order destination for the security or securities in question have been filled
over a period of time. For example, an order that is totally filled is considered to have
exhibited a 100% fill rate. An order that was only half filled (e.g., 100,000 shares
routed and 50,000 filled) is considered to have exhibited a 50% fill rate. The period
over which the average fill rate is calculated may be, in some embodiments, the
immediately preceding trading session plus the current trading session up to the
present time. This information may be generated and updated by the trading system

102 in real time based on its transactions with the various order destinations.

The pércentage of volume 306 corresponds to the percentage of total volume
in the security or group of securities in question handled by the respective order
destination relative to the total volume in the security or group of securities. This
information may be compiled from market data received via the data source 108. In
some embodiments, for example, the percentage of volume 306 may be calculated
based on the average daily volume of the order destinations over the last five trading

days.

The OLV-QQ data 308 may be calculated on the basis of the total size of book
orders shown for the respective order destination, less the size of orders already
queued for routing from the trading system to the respective order destination. One,
two, or more levels of the order destination’s book may be taken into account. This
information may be derived from a combination of current order book information
received from the data source 108 and information generated by the trading system
102 in regard to transactions with the order destinations. OLV-Q data 308 may

indicate current, real-time status of the order destinations. In some embodiments,

11
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OLV-Q data 308 may be maintained only for databases 212 dedicated to individual

securities.

“Overhit” data 310 may be derived from an average extent to which orders
have been “overfilled” by the respective order destination and may also be based in
part on the size of the orders overfilled. In some embodiments no overhit data may be
indicated for an order destination showing less than 1,000 shares on its order book.
An order may be considered “overfilled” when the size of the order exceeded the size
of the orders on the order destination book, but the order was nevertheless filled in
excess of the size of the orders on the order destination book. Thus “overhit” data
may be indicative of hidden liquidity at the order destination. In some embodiments,
the overhit data may be compiled over a period that corresponds to the immediately
preceding trading session plus the current trading session up to the current time. This
information may be derived from a combination of order book information received
from the data source 108 and information generated by the trading system 102 in

regard to transactions engaged in by the trading system with the order destinations.

The “triggers” data 312 indicates preference factors that may be entered into
the database 212 or 214 by the proprietor of the trading system 102 to implement
preferences for routing orders to one or more of the order destinations. The triggers
may represent agreements entered into between the order destinations and the
proprietor of the trading system 102, and/or subjective judgments by the proprietor of
the trading system 102 about the merits of the order destinations, and/or may be based
on technological capabilities or other objective characteristics of the order
destinations. As will be seen, trigger data essentially implements weighting factors to

favor certain order destinations in routing decisions.

The speed rating data 314 may be calculated and updated in real time on the
basis of the data in fields 302-312. In some embodiments, for a particular order
destination all of the data in fields which may positively correlate to speedy order
execution (e.g., the data in fields 304, 306, 308, 310 and 312) may be multiplied
together, and the resulting product may then be multiplied by the inverse of the data in
fields (if any) which may negatively correlate to speedy order execution (e.g., the data

in field 302). The resulting product may be, for example, divided by a factor of 1,000

12
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or 10,000, and truncated to an integer, to yield the speed rating data 314 for the

respective order destination.

It will be appreciated that the above procedure for calculating speed rating
data 314 effectively provides equal weights to all of the factors represented by the
data in fields 302-312. Alternatively, the data in fields 302-312 may be combined
additively rather than multiplicatively, and a weighting factor may be applied to one
or more of the factors represented by the data in fields 302-312 to generate the rating
data 314. Other procedures for generating rating data from one or more types of order

destination attribute data may alternatively be used.

Some or all of the order destination attributes corresponding to the fields 302-
312 may be eliminated and/or replaced with other attributes of order destinations. To
give just one example, the fill rate data 304 may be replaced with or supplemented by
data that reflects “fill quality”, i.e., the extent to which orders are filled on the order

destination in question at a better price than an order limit price.

Referring now to FIG. 4, a table represents an order destination attribute
database 212 or 214 for use when obtaining the best price is a primary aim of a
routing determination. This database is described in detail below and depicted with

exemplary entries in the accompanying figure.

The database illustrated in FIG. 4 may contain data relating to trading in a
single security, in which case the database is one of the order destination databases
212 relating to individual securities. Alternatively, the database illustrated in FIG. 4
may be a “generic” order destination attribute database 214, and so may contain data
relating to trading in a plurality of securities (e.g., all securities available for trading
or served by a particular market, or all securities available for trading or served by a

particular market for which an individual database 212 is not maintained).

Order destination attribute database 212 or 214 (as depicted in FIG. 4)
contains data gathered as to a plurality of order destinations. The data may be
indicative of the likely performance of the order destinations in regard to obtaining
the best price for an order that may be routed to the order destinations. This data may
be generated on the basis of trading and/or order book information received on a batch

or real-time basis from the data source 108 (FIG. 1) and/or may be based on

13
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experience accumulated by the trading system 102 in direct dealings with the order

destinations.

As depicted, the table defines a number of fields 400-412 for each of the
entries. Each entry corresponds to a respective order destination to which orders may
be routed by the trading system 102, and contains data indicative of attributes of the
respective order destination, as indicated by data received and/or gathered by the
trading system 102. The fields specif;: an order destination identifier 400, average
time at NBBO (national best bid or offer) data 402; percentage of time at NBBO data
404, number of times at NBBO data 406, average time required to join NBBO 408,
“triggers” data 410 and overall price rating data 412.

The information in field 400 may be the same as the information described

above in connection with field 300 shown in FIG. 3.

The average time at NBBO data 402 may indicate, for the respective order
destination, the average amount of time the best order on the book of the order
destination matched the NBBO price as measured per occasion when the best book
order matched the NBBO price. Although not indicated in the drawing, separate
statistics may be maintained for matching the bid and asked NBBO. This data may be
generated by the trading system 102 by suitable analysis based on real-time data
received via the data source 108. In some embodiments, the average may be
compiled over the most recent ten trading sessions. Thus this data may represent an
average amount of time that the respective order destination offered a best price for

the particular security relative to other order destinations.

The percentage of time at NBBO data 404 may indicate, for the respective
order destination, the percentage of a specified period of time during which the best
order on the book of the order destination matched the\ NBBO price. Again, separate
statistics may be maintained for matching the bid and asked NBBO, although such
separate statistics are not illustrated in the drawing. Also, the data 404 may be
generated by the trading system by suitable analysis based on real-time data received
via the data source 108 and may be compiled, in some embodiments, over the most

recent ten trading sessions. Thus this data may represent a percentage of at least one
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trading session during which the respective order destination offered a best price for

the particular security relative to other order destinations.

The number of times at NBBO data 406 may indicate, for the respective order
destination, a tabulated total of occasions on which the best order on the book of the
5  order destination matched the NBBO price. Once more, separate statistics may be

maintained for matching the bid and asked NBBO, although such separate statistics
are not illustrated in the drawing. Also, the data 406 may be generated by the trading
system by suitable analysis based on real time data received via the data source 108
and may be compiled, in some embodiments, over the most recent ten trading

10 sessions. Thus this data may represent a number of times during at least one trading
session at which the respective order destination offered a best price for the particular

security relative to other order destinations.

The average time to join NBBO data 408 may indicate, for the respective
order destination, an average duration of the occasions on which the best book order
15  price of the order destination does not match the NBBO price. Again, separate
statistics may be maintained for time to join the bid and asked NBBO, although such
separate statistics are not illustrated in the drawing. Also, the data 408 may be
generated by the trading system by suitable analysis based on real time data received
via the data source 108 and may be compiled, in some embodiments, over the most
20  recent ten trading sessions. Thus this data may represent an average amount of time
required during at least one trading session for the respective order destination to

match a best price offered for the particular security by another order destination.

The information in field 410 may serve the same function as the information
discussed above in connection with field 312 in FIG. 3, and indeed may be identical

25 to the information in field 312.

The price rating data 412 may be calculated and updated in real time on the
basis of the data in fields 402-410. This may be done in substantially the same
manner as the above described calculation of the speed rating data 314 of FIG. 3.
That is, in some embodiments, for a particular order destination all of the data in

30 fields which may positively correlaté to optimum price performance (e.g., the data in

fields 402, 404, 406 and 410) may be multiplied together, and the resulting product
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may then be multiplied by the inverse of the data in fields (if any) which may
negatively correlate with optimum price performance (e.g., the data in field 408). The
resulting product again may be, for example, divided by a factor of 1,000 or 10,000,
and truncated to an integer, to yield the price rating data 412 for the respective order

destination.

It will be appreciated that the above procedure for calculating price rating data
412 effectively provides equal weights to all of the factors represented by the data in
fields 402-410. Alternatively, the data in fields 402-410 may be combined additively
rather than multiplicatively, and a weighting factor may be applied to one or more of
the factors represented by the data in fields 402-410 to generate the rating data 412.
Other procedures for generating rating data from one or more types of order

destination attribute data may alternatively be used.

Some or all of the order destination attributes corresponding to the fields 402-
410 may be eliminated and/or replaced with other attributes of order destinations. For
example, some or all of the order destination attributes described with reference to
FIG. 3 may be used in place of or in addition to the order destination attributes

described with reference to FIG. 4 in calculating the price rating data 412.

It should be noted that the illustrations and accompanying descriptions of
databases included herein merely represent relationships between stored information.
A number of other arrangements may be employed besides those suggested, including
arrangements in which some or all of the specified data is located remote from the
device with which it is associated herein. It is further contemplated that each of the
databases may include many more records than those shown and that each record may

include associated fields other than those illustrated.

FIG. § illustrates in block form aspects of the programs 210 referred to above
in connection with FIG. 2. As seen from FIG. 5, the programs 210 may include
operating system software 500, which may control basic functions of the trading
system 102 (FIG. 2). Continuing to refer to FIG. 5, the programs 210 may also
include software components 502, which enable the trading system to function as a
server computer with respect to external devices such as the customer devices 104

(FIG. 1).
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Still referring to FIG. 5, the programs 210 may further include software 504 to
perform functions for managing and updating the order destination attribute databases
212, 214 described above in accordance with aspects of the present invention. The
database management and updating software 504 may comprise or be based upon, for
example, a commercially available database management package such as Sybase®.
Further details of operation of the database management and updating software 504

will be described below.

In addition, the programs 210 may include software 506 to enable the trading
system 102 to perform routing decisions in accordance with aspects of the present
invention with respect to orders received by the trading system 102 from customers
104. The routing decision software 506 may make routing decisions based at least in
part on data contained in the order destination attribute databases 212, 214. Details of

operation of the routing decision software 506 will be described below.

Further, the programs 210 may include software 508 to enable the trading
system 102 to perform basic order execution functions. The order execution software
508 may operate generally in accordance with conventional principles, but may be
responsive to the routing decision software 506 to implement routing decisions made

by the routing decision software 506.

It should be understood that the programs 210 may perform other functions
and/or may include other components in addition to the software illustrated and

described in connection with FIG. 5.

FIG. 6 is a flow diagram that illustrates operation of the order destination

attribute database management and updating software 504. As indicated at 600 in

FIG. 6, the software 504 and/or another software component of programs 210 may
receive real-time market data from one or more data sources 108 (FIG. 1). The data
received at 600 may indicate one or more of trading activity and current order book
conditions at some or all of the order destinations to which the trading system 102

may route orders. In addition, the software 504 and/or other components of programs
210 may compile data that represents trading experience of the trading system 102

itself. For example, response time, overfill and/or overhit data may be compiled at
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least in part from the trading system’s interactions with various ones of the order

destinations.

As indicated at 602, the software 504 may also perform statistical analysis as
required to generate and/or update the data for the order dgstination attribute
databases 212, 214 on the basis of data either received from data source 108 or
available from transactions executed by the trading system 102. As will be
appreciated from the foregoing discussion of FIGS. 3 and 4, the statistical analysis
may produce one or more of the types of data discussed in connection with the fields
302, 304, 306, 308 and 310 (FIG. 3); and in connection with the fields 402, 404, 406,
and 408 (FIG. 4). Altematively, other types of order destination attribute data may be
produced by the statistical analysis. These types of data may be produced for all of
the order destinations from which the trading system may choose in making order
routing decisions. In some embodiments, the ultimate products of the statistical
analysis may be the speed rating data 314 and the price rating data 412 for the order
destinations. In some embodiments, the data for the databases 212, 214, including the
speed rating data 314 and the price rating data 412 may be updated on a regular basis
and/or substantially in real time. Updating of the databases 312, 314 on the basis of
the statistical analysis of 602 is indicated at 604 in FIG. 6. It should be understood
that the processes 600-604 may all be ongoing and overlapping in time with each

other.

FIG. 7 is an outward view of a user interface 700 that may, according to some
embodiments of the invention, be used to provide user input for the trigger data 312
(FIG. 3) or 410 (FIG. 4) or for otherwise assigning priorities among order destinations
based on operator input. The user interface 700 may, for example, be displayed by

the operator device 109 (display device not separately shown).

As seen from FIG. 7, the user interface 700 may include a first scrollable list
702 of order destination identifiers. As noted above in connection with field 300 of
FIG. 3, the order destination identifiers may be standard identifiers consisting of a few
letters and representing respective ones of the order destinations to which the trading
system may route orders. In some embodiments, a plurality of different first

scrollable lists of order desﬁnation identifiers may be displayed at 702 at respective
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times. The list of destinations indicated in the first scrollable list 702 may change
depending on the particular securities market selected in a pull-down menu 704. It
will be seen that the items selectable in the pull-down menu 704 are identifiers for

various securities markets.

The user interface 700 also includes a second scrollable list 706 of order
destination identifiers which may represent an ordering of at least some of the order
destination identifiers of the current displayed first scrollable list 702. An order
destination identifier that does not currently appear in the second scrollable list 706
may be added to the second scrollable list 706 by selecting with a cursor (not shown)
the order destination identifier in the first scrollable list 702 and then actuating “add”
button 708. An order destination identifier that currently appears in the second
scrollable list 706 may be removed therefrom by selecting the order destination

identifier in the second scrollable list 706 and then actuating “remove” button 710.

The relative positions of the order destination identifiers in the second
scrollable list 706 may be changed by operation of the “up” button 712 and the
“down” button 714. More specifically, the position of an order destination identifier
that is not at the top of the second scrollable list 706 may be moved up by one
position by selecting the order destination identifier and actuating the up button 712.
The order destination identifier may be moved up by more than one position by
repeated actuation of the up button 712. Similarly, the position of an order destination
identifier that is not at the bottom of the second scrollable list 706 may be moved
down by one position by selecting the order destination identifier and actuating the
down button 714. The order destination identifier may be moved down by more than

one position by repeated actuation of the down button 714.

In some embodiments the values of trigger data 312, 410 in databases for
securities traded on the market selected by the pull-down menu 704 may correspond
to the positions of the respective order destination identifiers in the second scrollable
list 706 corresponding to the selected market. In other embodiments, the user’s
desired preferences among the order destinations, as represented by the order of
listing of corresponding order destination identifiers in the second scrollable list 706,

may be implemented by other or additional ways besides the trigger data 312, 314. In
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still other embodiments, an interface (not shown) may be provided to allow the

operator to explicitly enter the data for the trigger data fields 312, 410.

FIG. 8 is a flow diagram that illustrates an exemplary process for routing
security trading orders pursuant to an embodiment of the invention. The process
shown in FIG. 8 may be performed by the trading system 102 of FIGS. 1 and 2 and

may involve actions by more than one of the programs shown in FIG. 5.

As indicated at 800 in FIG. 8, initially a securities trading order may be
received by the trading system 102. The order may include such customary data as a
customer identifier, a symbol that identifies the security to be traded, a size of the
order (e.g., number of shares or contracts), an execution price for the order, and a type

of the order, such as “limit” or “market”.

As indicated at 802, the trading system 102 may parse the order received at
800 to detect the data contained in the order and to determine how to proceed with

processing the order.

As indicated at 804, the trading system may receive or access data that
indicates current order book conditions at the various order destinations for the
security specified in the order. This data may be received via the data source 108 and

may be buffered in an order book database, which is not shown.

As indicated at 806, the trading system may access a relevant one of the
databases 212 or 214. Details of this process will now be discussed with reference to

FIG. 9.

As indicated at 900 in FIG. 9, a determination is made as to whether there is a
dedicated database 212 for the security specified in the order. If so, then, as indicated
at 902, it is determined whether the customer specified in the order favors speed of
execution or price performance. If it is determined that the customer favors price
performance, then the trading system may access the price rating database 212 (as
exemplified in FIG. 4) for the specified security, as indicated at 904. Ifitis
determined that the customer favors speed of execution, then the trading system may
access the speed rating database 212 (as exemplified in FIG. 3) for the specified

security, as indicated at 906. In other embodiments, the determination as to whether
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to access the speed rating or price rating database may be made on a basis other than
customer identity and/or preference. For example, in some embodiments, that
determination may be made on the basis of the order type. For example, the speed
rating database may be accessed in the case of a limit order and the price rating

database may be accessed in the case of a market order.

Considering again the determination made at 900, if it is found in making that
determination that there is no dedicated database 212 for the security specified in the
order, then, as indicated at 908, the same determination is made as was discussed in
connection with 902. That is, it is determined at 908 whether a price rating database
or a speed rating database is to be accessed. This determination may be made on the
basis of customer preference, and/or on some other basis, as discussed in connection
with 902. If it is determined at 908 that a price rating database should be accessed,
then the trading system may access the “generic” price rating database 214
(exemplified in FIG. 4), as indicated at 910. Ifit is determined at 908 that a speed
rating database should be accessed, then the trading system may access the “generic”

speed rating database 214 (exemplified in FIG. 3), as indicated at 912.

Referring again to FIG. 8, a decision may be made as to how to route the
order, as indicated at 808. This determination may, for example, be made based at
least in part on one or both of current order book information accessed at 804 and the
order destination rating data (speed or price rating; security-specific or generic)
accessed at 806. In some embodiments, it may be the case in some instances that the
current order book information favors a certain order destination to such a degree that
the order destination rating data accessed at 806 may be disregarded (or accessing of
the order destination rating data may be omitted entirely), and the entire order may be
routed to the order destination favored by the current order book information. In
some embodiments, in some situations the current order book information may be
neutral among the order destination, so that the current order book information may
be disregarded, and the routing decision may be based entirely or largely on the price

rating or speed rating data accessed at 806.

Some details of making a routing decision based entirely or largely on the data

accessed at 806 will now be discussed with reference to FIG. 10. As indicated at
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1000 in FIG. 10, the current order destination rating data (speed rating or price rating,
as appropriate; security-specific or generic, as appropriate) is determined. This may
be done by reference to the data accessed at 806 (FIG. 8). Then, as indicated at 1002,
a routing decision and/or an order allocation decision may be made based at least in
part on the current order destination rating data determined at 1000. In some
embodiments, the entire order may be routed to the order destination which has the
highest rating. For example, the entire order may be routed to the order destination
having the highest rating when the order is relatively small. In some embodiments,
the order may be allocated among the order destinations substantially in proportion to
their relative ratings, as determined at 1000. This may be done, for example, in the
case of relatively large orders. The actual order sizes sent to the individual order
destinations, in the case of an allocation of an order among the order destinations,
may be rounded up or down to round lots. The rounding process may favor rounding
up the allocations to the higher rated order destinations and rounding down the
allocations to the lower rated order destinations. Other (e.g., more complex)

allocation procedures based on the rating data may alternatively be employed.

From the description in the previous paragraph and from other foregoing
portions of this disclosure, including the descriptions of FIGS. 3 and 4, it will be
appreciated that the order routing determination made at 1002 (FIG. 10) and/or at 808
(FIG. 8) may be based at least in part on one or more of the order destination

attributes referred to in connection with FIGS. 3 and 4.

Referring once more to FIG. 8, and as indicated at 810, execution of the order
received at 800 may proceed in accordance with the routing decision made at 808.
The execution of the order may include routing the order to one or more of the order

destinations in accordance with the routing decision made at 808.

The flow diagrams shown in FIGS. 6 and 8-10 should not be taken to imply a
fixed order of steps. In various embodiments of the invention, process steps described

herein may be performed in any order that is practicable.

In embodiments described above, the trading system 102 stores some order
destination attribute databases that include so-called “speed rating” data and other

order destination attribute databases that include so-called “price rating” data.

22



WO 2005/057458 PCT/US2004/040723

10

15

20

However, in other embodiments of the invention, such databases may be combined
and/or a single rating may be provided that is indicative of relative merit of order
destinations with respect to both speed of execution and price performance. In other
embodiments of the invention, either one of the speed rating databases or the price
rating databases may be omitted. It should also be understood that in any one or more
of the databases described in this paragraph, the numbers and types of order
destination attributes upon which speed, price or other ratings are determined may be
varied from the numbers and types of order destination attributes included in the

example databases illustrated in FIGS. 3 and 4.

In some embodiments, both current order book conditions of the order
destinations and order destination attributes and/or ratings such as those described
with reference to FIGS. 3 and 4 may be factored into routing decisions made in
accordance with the present invention. In some embodiments, other factors, including
the extent to which an order destination is automated, may also be considered in

making routing decisions in accordance with the invention.

In some embodiments, routing decisions in accordance with the invention may
be made with respect to all orders received by the trading system. In some
embodiments, routing decisions in accordance with the invention may be made with

respect to some but not all orders received by the trading system.

-—

The present invention has been described in terms of several embodiments
solely for the purpose of illustration. Persons skilled in the art will recognize from
this description that the invention is not limited to the embodiments described, but
may be practiced with modifications and alterations limited only by the spirit and

scope of the appended claims.
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WHAT IS CLAIMED IS:

1. A method comprising:

determining during a trading session an attribute of an order destination, the
determined attribute not being either one of a quoted security price and an order size;

and

determining during the trading session, based at least in part on the determined
attribute, at least one of: (a) whether to route an order to the order destination, and (b)

a proportion of the order to allocate to the order destination.

2. A method according to claim 1, further comprising:

routing at least part of the order to the order destination.

3. A method according to claim 1, wherein the determined attribute relates to

trading of only one security.

4. A method according to claim 1, wherein the determined attribute relates to

trading of a plurality of securities.

5. A method according to claim 4, wherein the determined attribute relates to

trading of all securities traded at the order destination.

6. A method according to claim 1, wherein the determined attribute is selected
from the group consisting of: (a) an average response time exhibited by the order
destination during the trading session in regard to orders for a particular security; (b) a
percentage of total market volume in the particular security handled during the trading
session by the order destination; (c) a degree to which the order destination is

overfilling orders for the particular security during the trading session; (d) an average
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amount of time that the order destination offered a best price for the particular
security relative to othg:r order destinations; (e) a percentage of the trading session
during which the order destination offered a best price for the particular security
relative to other order destinations; (f) a number of times during the trading session at
which the order destination offered a best price for the particular security relative to
other order destinations; and (g) an average amount of time required during the
trading session for the order destination to match a best price offered for the particular

security by another order destination.

7. A method comprising:

determining during a trading session at least one attribute of an order

destination; and

determining during the trading session, based at least in part on the determined
at least one attribute, at least one of: (a) whether to route an order to the order

destination, and (b) a proportion of the order to allocate to the order destination;

the determined at least one attribute selected from the group consisting of: (a)
an average response time exhibited by the order destination during the trading session
in regard to orders for a particular security; (b) a percentage of total market volume in
the particular security handled during the trading session by the order destination; (c)
a degree to which the order destination is overfilling orders for the particular security
during the trading session; (d) an average amount of time that the order destination
offered a best price for the particular security relative to other order destinations; (¢) a
percentage of the trading session during which the order destination offered a best
price for the particular security relative to other order destinations; (f) a number of
times during the trading session at which the order destination offered a best price for
the particular security relative to other order destinations; and (g) an average amount
of time required during the trading session for the order destination to match a best

price offered for the particular security by another order destination.

8. A method according to claim 7, further comprising:
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routing at least part of the order to the order destination.

9. A method comprising:

(i) determining a degree to which an order destination overfilled orders for a

5  particular security; and

(ii) determining, based at least in part on a result of step (i), at least one of: (a)
whether to route an order to the order destination, and (b) a proportion of the order to

allocate to the order destination.

10 10. A method according to claim 9, further comprising;:

routing at least part of the order to the order destination.

11. A method comprising:

(i) determining an average amount of time that a first order destination offered

15  abest price for a particular security relative to other order destinations; and

(ii) determining, based at least in part on a result of step (i), at least one of: (a)
whether to route an order to the first order destination, and (b) a proportion of the

order to allocate to the first order destination.

20 12. A method according to claim 11, further comprising:

routing at least part of the order to the first order destination.

13. A method comprising:

(i) determining a percentage of at least one trading session during which a first
25  order destination offered a best price for a particular security relative to other order

destinations; and
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(ii) determining, based at least in part on a result of step (i), at least one of: (a)
whether to route an order to the first order destination, and (b) a proportion of the

order to allocate to the first order destination.

5 14. A method according to claim 13, further comprising:

routing at least part of the order to the first order destination.

15. A method comprising:

(i) determining a number of times during at least one trading session at which
“ 10  a first order destination offered a best price for a particular security relative to other

order destinations; and

(ii) determining, based at least in part on a result of step (i), at least one of: (a)
whether to route an order to the first order destination, and (b) a proportion of the

order to allocate to the first order destination.

15
16. A method according to claim 15, further comprising:
routing at least part of the order to the first order destination.
17. A method comprising:
20 (i) determining an average amount of time required during at least one trading

session for a first order destination to match a best price offered for a particular

security by another order destination; and

(ii) determining, based at least in part on a result of step (i), at least one of: (a)
whether to route an order to the first order destination, and (b) a proportion of the

25  order to allocate to the first order destination.

18. A method according to claim 17, further comprising:

routing at least part of the order to the first order destination.
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19. An apparatus comprising:
a processor; and

a storage device in communication with said processor and storing instructions

adapted to be executed by said processor to:

determine during a trading session an attribute of an order destination, the
determined attribute not being either one of a quoted security price and an order size;

and

determine during the trading session, based at least in part on the determined
attribute, at least one of: (a) whether to route an order to the order destination, and (b)

a proportion of the order to allocate to the order destination.

20. An apparatus according to claim 19, the instructions further adapted to be

executed to:

route at least part of the order to the order destination.

21. An apparatus according to claim 19, wherein the determined attribute

relates to trading of only one security.

22. An apparatus according to claim 19, wherein the determined attribute

relates to trading of a plurality of securities.

23. An apparatus according to claim 22, wherein the determined attribute

relates to trading of all securities traded at the order destination.

24. An apparatus according to claim 19, wherein the determined attribute is
selected from the group consisting of: (a) an average response time exhibited by the

order destination during the trading session in regard to orders for a particular
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security; (b) a percentage of total market volume in the particular security handled
during the trading session by the order destination; (c) a degree to which the order
destination is overfilling orders for the particular security during the trading session;
(d) an average amount of time that the order destination offered a best price for the
particular security relative to other order destinations; (e) a percentage of the trading
session during which the order destination offered a best price for the particular
security relative to other order destinations; (f) a number of times during the trading
session at which the order destination offered a best price for the particular security
relative to other order destinations; and (g) an average amount of time required during
the trading session for the order destination to match a best price offered for the

particular security by another order destination.

25. An apparatus comprising:
a processor; and

a storage device in communication with said processor and storing instructions

adapted to be executed by said processor to:

determine during a trading session at least one attribute of an order

destination; and

determine during the trading session, based at least in part on the determined
at least one attribute, at least one of: (a) whether to route an order to the order

destination, and (b) a proportion of the order to allocate to the order destination;

the determined at least one attribute selected from the group consisting of: (a)
an average response time exhibited by the order destination during the trading session
in regard to orders for a particular security; (b) a percentage of total market volume in
the particular security handled during the trading session by the order destination; (c)
a degree to which the order destination is overfilling orders for the particular security
during the trading session; (d) an average amount of time that the order destination
offered a best price for the particular security relative to other order destinations; (e) a
percentage of the trading session during which the order destination offered a best

price for the particular security relative to other order destinations; (f) a number of
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times during the trading session at which the order destination offered a best price for
the particular security relative to other order destinations; and (g) an average amount
of time required during the trading session for the order destination to match a best

price offered for the particular security by another order destination.

26. An apparatus according to claim 25, the instructions further adapted to be

executed to:

route at least part of the order to the order destination.

27. An apparatus comprising:
a processor; and

a storage device in communication with said processor and storing instructions

adapted to be executed by said processor to:

determine a degree to which an order destination overfilled orders for a

particular security; and

determine, based at least in part on the determined degree to which the order
destination overfilled orders for the particular security, at least one of: (a) whether to
route an order to the order destination, and (b) a proportion of the order to allocate to

the order destination.

28. An apparatus according to claim 27, the instructions further adapted to be

executed to:

route at least part of the order to the order destination.

29. An apparatus comprising:
a processor; and

a storage device in communication with said processor and storing instructions

adapted to be executed by said processor to:
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determine an average amount of time that a first order destination offered a

best price for a particular security relative to other order destinations; and

determine, based at least in part on the determined average amount of time that
the first order destination offered the best price for the particular security relative to
5 other order destinations, at least one of: (a) whether to route an order to the first order

destination, and (b) a proportion of the order to allocate to the first order destination.

30. An apparatus according to claim 29, the instructions further adapted to be

executed to:

10 route at least part of the order to the first order destination.

31. An apparatus comprising:
a processor; and

a storage device in communication with said processor and storing instructions

15  adapted to be executed by said processor to:

determine a percentage of at least one trading session during which a first
order destination offered a best price for a particular security relative to other order

destinations; and

determine, based at least in part on the determined percentage of the at least
20  one trading session during which the first order destination offered the best price for
the particular security relative to other order destinations, at least one of: (a) whether
to route an order to the first order destination, and (b) a proportion of the order to

allocate to the first order destination.

25 32. An apparatus according to claim 31, the instructions further adapted to be

executed to:

route at least part of the order to the first order destination.
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33. An apparatus comprising:
a processor; and

a storage device in communication with said processor and storing instructions

adapted to be executed by said processor to:

determine a number of times during at least one trading session at which a first
order destination offered a best price for a particular security relative to other order

destinations; and

determine, based at least in part on the determined number of times during the
at least one trading session at which the first order destination offered the best price
for the particular security relative to other order desﬁnations, at least one of: (a)
whether to route an order to the first order destination, and (b) a proportion of the

order to allocate to the first order destination.

34. An apparatus according to claim 33, the instructions further adapted to be

executed to:

route at least part of the order to the first order destination.

35. An apparatus comprising:
a processor; and

a storage device in communication with said processor and storing instructions

adapted to be executed by said processor to:

determine an average amount of time required during at least one trading
session for a first order destination to match a best price offered for a particular

security by another order destination; and

determine, based at least in part on the determined average amount of time
required during the at least one trading session for the first order destination to match
the best price offered for the particular security by another order destination, at least
one of: (a) whether to route an order to the first order destination, and (b) a

proportion of the order to allocate to the first order destination.
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36. An apparatus according to claim 35, the instructions further adapted to be
executed to:

route at least part of the order to the first order destination.

37. A medium storing processor-executable process steps, the process steps
corhprising:

a step to determine during a trading session an attribute of an order

destination, the determined attribute not being either one of a quoted security price

and an order size; and

a step to determine during the trading session, based at least in part on the
determined attribute, at least one of: (a) whether to route an order to the order

destination, and (b) a proportion of the order to allocate to the order destination.

38. A medium according to claim 37, the process steps further comprising:

a step to route at least part of the order to the order destination.

39. A medium according to claim 37, wherein the determined attribute relates

to trading of only one security.

40. A medium according to claim 37, wherein the determined attribute relates

to trading of a plurality of securities.

41. A medium according to claim 40, wherein the determined attribute relates

to trading of all securities traded at the order destination.

42. A medium according to claim 37, wherein the determined attribute is
selected from the group consisting of: (a) an average response time exhibited by the

order destination during the trading session in regard to orders for a particular
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security; (b) a percentage of total market volume in the particular security handled
during the trading session by the order destination; (c) a degree to-which the order
destination is overfilling orders for the particular security during the trading session;
(d) an average amount of time that the order destination offered a best price for the
particular security relative to other order destinations; () a percentage of the trading
session during which the order destination offered a best price for the particular
security relative to other order destinations; (f) a number of times during the trading
session at which the order destination offered a best price for the particular security
relative to other order destinations; and (g) an average amount of time required during
the trading session for the order destination to match a best price offered for the

particular security by another order destination.

43. A medium storing processor-executable process steps, the process steps
comprising:
a step to determine during a trading session at least one attribute of an order

destination; and

a step to determine during the trading session, based at least in part on the
determined at least one attribute, at least one of: (a) whether to route an order to the

order destination, and (b) a proportion of the order to allocate to the order destination;

the determined at least one attribute selected from the group consisting of: (a)
an average response time exhibited by the order destination during the trading session
in regard to orders for a particular security; (b) a percentage of total market volume in
the particular security handled during the trading session by the order destination; (c)
a degree to which the order destination is overfilling orders for the particular security
during the trading session; (d) an average amount of time that the order destination
offered a best price for the particular security relative to other order destinations; (e) a
percentage of the trading session during which the order destination offered a best
price for the particular security relative to other order destinations; (f) a number of
times during the trading session at which the order destination offered a best price for

the particular security relative to other order destinations; and (g) an average amount
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of time required during the trading session for the order destination to match a best

price offered for the particular security by another order destination.

44. A medium according to claim 43, the process steps further comprising:

5 a step to route at least part of the order to the order destination.

45. A medium storing processor-executable process steps, the process steps

comprising:

(1) a step to determine a degree to which an order destination overfilled orders

10  for a particular security; and

(ii) a step to determine, based at least in part on a result of step (i), at least one
of: (a) whether to route an order to the order destination, and (b) a proportion of the

order to allocate to the order destination.

15 46. A medium according to claim 45, the process steps further comprising:

a step to route at least part of the order to the order destination.

47. A medium storing processor-executable process steps, the process steps

comprising:

20 (i) a step to determine an average amount of time that a first order destination

offered a best price for a particular security relative to other order destinations; and

(ii) a step to determine, based at least in part on a result of step (i), at least one
of: (a) whether to route an order to the first order destination, and (b) a proportion of

the order to allocate to the first order destination.
25
48. A medium according to claim 47, the process steps further comprising:

a step to route at least part of the order to the first order destination.
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49. A medium storing processor-executable process steps, the process steps

comprising:

(i) a step to determine a percentage of at least one trading session during
which a first order destination offered a best price for a particular security relative to

other order destinations; and

(ii) a step to determine, based at least in part on a result of step (i), at least one
of: (a) whether to route an order to the first order destination, and (b) a proportion of

the order to allocate to the first order destination.

50. A medium according to claim 49, the process steps further comprising:

a step to route at least part of the order to the first order destination.

51. A medium storing processor-executable process steps, the process steps

comprising:

(i) a step to determine a number of times during at least one trading session at
which a first order destination offered a best price for a particular security relative to

other order destinations; and

(ii) a step to determine, based at least in part on a result of step (i), at least one
of: (a) whether to route an order to the first order destination, and (b) a proportion of

the order to allocate to the first order destination.

52. A medium according to claim 51, the process steps further comprising:

a step to route at least part of the order to the first order destination.

53. A medium storing processor-executable process steps, the process steps

comprising:
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(i) a step to determine an average amount of time required during at least one
trading session for a first order destination to match a best price offered for a

particular security by another order destination; and

(ii) a step to determine, based at least in part on a result of step (i), at least one
5 of: (a) whether to route an order to the first order destination, and (b) a proportion of

the order to allocate to the first order destination.

54. A medium according to claim 53, the process steps further comprising:

a step to route at least part of the order to the first order destination.

37



WO 2005/057458

1/9

PCT/US2004/040723

100

e

104 o
CUSTOMER | « ++ | CUSTOMER
t i)
10— TRADING SYSTEM 106
ORDER
" DESTINATION
EXECUTION CORE
OPERATOR |¢—> -
y DATA .
109
» ANQETJS'S ROUTER o|  ORDER
yd ‘ DESTINATION
114 STORAGE N
™~ 106n
102

T 112

DATA SOURCE |—108

FIG. 1



WO 2005/057458

2/9

PCT/US2004/040723

102
vy

INPUT COMMUNICATION OUTPUT
DEVICE DEVICE DEVICE
206 202 208
PROCESSOR
20
— T
PROGRAMS 210
DESTINATION ATTRIBUTE
DATABASES-INDIVIDUAL
SECURITIES
212
DESTINATION ATTRIBUTE
DATABASES-GENERIC
214
— -

FIG. 2



PCT/US2004/040723

WO 2005/057458

3/9

8t 4 oF 002 %S| %08 Geo a
|8 | Gc 006 %GE %S9 0 J
el g'e ]8 0001} %0€ %SY G0 g
69 | Gl 008 %02 %05 Geo v
vi€ [4%3 o3 80€ 90€ 703 ae 00€
ONILVY JANTOA JNIL
033dS | SH3IOONL | LIHY3IAO | O-AT0 40 % 3IVE TIId | ISNOdS3Y | NOILVYNILS3A

v/lv_m.mvw




PCT/US2004/040723

WO 2005/057458

4/9

¥ Ol

29 ¢ 6'G Gl9 %G1 A a
12 %4 | g9 98¢1 %08 1'6 0
cel G¢ (Y 6001 %S¢ 86 g
¥6l } ¢9 0291 %Sy 69 v
457 (0157 80¥ 90% 0007 0¥ [0}
ONILVY ogennior | O8N ogaN ogaN
I914d SHIOONL . LYSINL | jwvawii40% | Lv3wi NOILYNILS3d
OL JNIL DAV .
40 'ON JOVHIAY

v/liw e




WO 2005/057458 PCT/US2004/040723
5/9

210
_\

OPERATING SYSTEM

N
(=3
o

SERVER FUNCTIONS

0

NS

DESTINATION DATABASE
MANAGEMENT AND UPDATING

504

ROUTING DECISIONS

506

BASIC ORDER EXECUTION

08

FIG. 5



WO 2005/057458

6/9

PCT/US2004/040723

RECEIVE REAL-TIME DATA
RE DESTINATIONS

~—— 600

'

STATISTICAL ANALYSIS

— 602

'

UPDATE DATABASE(S)

~— 604

FIG. 6

DETERMINE CURRENT
DESTINATION RATINGS

— 1000

'

ROUTE ORDER IN
ACCORDANCE WITH
CURRENT RATINGS

— 1002

FIG. 10



WO 2005/057458

PCT/US2004/040723
7/9
700 \/
7

Sigma ranking table / ] — 706

702\\ — destinations / Rankings Zé
\ ARCA a ARCA 4]

BRUT INCA

BTRD | BRUT ||

INCA ISLD

ISLD SM

NTRD PRMX

PRMX

SM

EF . B - 4] | [ b -
704 —

Nasdaq v rgp ” Down |_\____714

S ETFs A | =
NY Listed n
AM Listed v 712
L_OK [ \Apply |[ Help |

X

FIG. 7

710



WO 2005/057458 PCT/US2004/040723
8/9

RECEIVE ORDER — 800

I

PARSE ORDER — 802

I

ACCESS CURRENT ORDER |— 804
BOOK INFORMATION

'

ACCESS RELEVANT
DESTINATION DATABASE

'

DETERMINE ORDER
ROUTING BASED ON
DATABASE CONTENTS AND/ [— 808
OR CURRENT ORDER BOOK
INFORMATION

:

EXECUTE ROUTING
DECISION

—— 806

— 810

FIG. 8



WO 2005/057458

IS THERE A
DATABASE FOR
SPECIFIED
SECURITY?

DOES
CUSTOMER
FAVOR SPEED
OR PRICE?

902

PCT/US2004/040723

9/9

/' 910

908

DOES
CUSTOMER
FAVOR SPEED OR
PRICE?

ACCESS PRICE
RATING/GENERIC
DATABASE

ACCESS SPEED
RATING/GENERIC
DATABASE

~— 912

/ 904
ACCESS PRICE RATING

DATABASE FOR THE
SPECIFIED SECURITY

ACCESS SPEED
RATING DATABASE
FOR THE SPECIFIED

SECURITY

— 906

FIG. 9



INTERNATIONAL SEARCH REPORT

International application No.

PCT/US04/40723

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(7) GOGF 17/60
US CL 705/37

B. FIELDS SEARCHED

ification and IPC

U.S. : 705/37, 50

Minimum documentation searched (classification system followed by classification symbols)

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

Please See Continuation Sheet

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Relevant to claim No.

Category * Citation of document, with indication, where appropriate, of the relevant passages
A US 2002/0010672 Al (WAELBROECK et al.) 24 January 2002 (24.01.2002), entire 1-54
document. )
A US 5,101,353 A (LUPIEN et al.) 31 March 1992 (31.03.1992), entire document. 1-54
A US 2002/0052827 A1 (WAELBROECK et al.) 02 May 2002 (02.05.2002), entire 1-54
document.

D Further documents are listed in the continuation of Box C.

See patent family annex.

]

* Special categories of cited documents:

“A™ document defining the general state of the art which is not considered to be of
particular relevance

“E" earlier application or patent published on or after the intemational filing date

“L™  document which may throw doubts on priority claim(s) or which is cited to
establih the publication date of another citation or other special reason (as
specified)

“O"  document referring to an oral disclosure, use, exhibifon or other means

“P"  document published prior to the international filing date but later than the
priority date claimed

“T” fater document published after the international filing date or priority
date and not in canflict with the application but cied 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 gep
when the document is taken alone

“Y” document of particular refevance; the claimed invention cannot be
considered to involvean inventive step when the document is combined
with one or more other such d ts, such ba being
obvious to a person skilkd in the art

“&" document member of the same patent family

Date of the actual completion of the international search

13 April 2005 (13.04.2005)

Date of maiglpoof ﬁcpnternational search report
R 2005

Name and mailing address of the ISA/US
Mail Stop PCT, Attn: ISA/US

Commissioner for Patents

P.O. Box 1450
Alexandria, Virginia 22313-1450

Facsimile No. (703) 305-3230

Authorized officer

" Mol

Telephone No. (571) 272-1600

Jean Vollano

Form PCT/ISA/210 (second sheet) (January 2004)




International application No.

INTERNATIONAL SEARCH REPORT PCT/US04/40723

Continuation of B. FIELDS SEARCHED Item 3:
EAST: US-PGPUB; USPAT; EPO, JPO; DERWENT; IBM_TDB
Search terms: response, time, rout$5, security, trad$5, overfill$s, trading, order, attribute

Form PCT/ISA/210 (extra sheet) (January 2004)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

