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SYSTEM AND METHOD FOR A REQUEST FOR
CROSS IN A TRADE MATCHING ENGINE

[01]  This application claims the benefit of U.S. Provisional Application No. 60/687,183 filed
June 3, 2005 (Attorney Docket No. 006119.00043), the entire disclosure of which is

hereby incorporated by reference.
FIELD OF THE INVENTION

[02] The invention relates to exchange trade matching systems and methods. More
particularly, the invention relates to implementation of a request for cross functionality

(REC) into the trading environment.
DESCRIPTION OF THE RELATED ART

[03] In existing exchanges, when a user wants to place an order in a continuous two sided
market, their bids or offers are submitted and an attempt to match the users order is
conducted. The bids and offers are placed in the book and are matched in real time on a

price-time priority basis.

[04]  If there is no match or the customer does not want to take an existing bid/offer, as the
price is not appropriate, in a conventional trading system the user would enter the price
they want for the product into an order book and wait for a match to occur. However, in
an illiquid market that order may rest in the order book for a long time and may never
match. Therefore, there is a need in the art for a more robust and efficient trade

matching system and method.
SUMMARY

[05]  Aspects of the present invention overcome problems and limitations of the prior art by
providing request for cross functionality. The request for cross functionality integrates
the benefits of the dual bid-ask continuous trading market model with the price and

quantity trade matching systems and methods.
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[06]

[07]

In an aspect of the invention, a request for quote may be submitted to determine the
liquidity of a particular instrument of interest to a broker and/or customer. In response to
the request for quote, orders or quotes may be submitted by market participants. The
broker may receive an initiating order from a customer. If no match can be found for the
customer’s order, the broker may contact various market makers in order to request their
best price for the other side of the customer’s order without revealing the full
information about the quantity, price, and buying/selling side of the product. Once a
market maker has been found a request for cross is initiated and the marketplace is
informed that a match will occur for the product. Additional market participants upon
being informed that a match will occur may place new orders for the product within a

specified time frame enabling the customer to complete his/her order.

Details of the invention are set forth in the accompanying drawings and the description
below. Other features and advantages of the invention will be apparent from the

description, drawings, and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[08]

[09]

[10]

[11]

[12]

The present invention may take physical form in certain parts and steps, embodiments of
which will be described in detail in the following description and illustrated in the

accompanying drawings that form a part hereof, wherein:

Figure 1 illustrates a computer network system that may be used to implement aspects of

the present invention;

Figure 2 illustrates a method of Requesting a Crossing of a trade in a trade matching

engine in accordance with an aspect of the invention;

Figure 3 further illustrates a method of Requesting a Crossing of a trade in a trade

matching engine in accordance with an aspect of the invention;

Figures 4-6 show the type of data that may be included in an order book in one

illustrative example of the invention in accordance with an aspect of the invention;
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[13] Figures 7-11 show the type of data that may be included in an order book in a second
illustrative example of the invention in accordance with an aspect of the invention; and
[14] Figures 12-16 show the type of data that may be included in an order book in a third
illustrative example of the invention in accordance with an aspect of the invention.
DETAILED DESCRIPTION
[15] In order to clarify the description, definitions of several terms are provided. The terms

are exemplary and are not intended to be limiting of the scope of the invention.

1) Broker — An intermediary who provides a transaction service between market

makers and customers and/or between two customers.

2) Broker Match Guarantee (BMG) — A trade engine guaranteed match event
occurring at the conclusion of the Pre-Cross period between parties specified by the
Broker.

2A) Better Price Match (BPM) — A trade engine guaranteed match event occurring
when the RFC price is better than the order book prices at the time the RFC is received
and the order book prices are not through the RFC price at the conclusion of the Pre-

Cross period between parties specified by the Broker.

3) Call Around — Broker method of contacting market makers and determining their

willingness to commit to take the opposite side of an Initiating Order.

4) Customer — A user who utilizes a Broker to transact orders on their behalf.

5) Initiating Order — Customer side order.

6) Market Maker — A user who provides liquidity in response to a RFQ or RFC.

7 Pre-Cross Period — Time period related to a first of two RFC match process

cycles.
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[16]

[17]

4

8) Remaining; — The residual quantity remaining after the BMG match event has

completed.

9) Request for Cross (RFC) — A market alert mechanism that indicates that a match

will occur for an instrument.

10)  Request for Quote (RFQ) — A market alert mechanism initiated by a Broker that
asks the marketplace to post liquidity for an instrument.

11)  Cross Period — Time period related to the second of two RFC match process

cycles.

Aspects of the present invention are preferably implemented with or used in conjunction
with computer devices and computer networks. An exemplary trading network
environment for implementing trading systems and methods is shown in Figure 1. An
exchange computer system 100 receives orders and transmits market data related to
orders and trades to users. Exchange computer system 100 may be implemented with
one or more mainframe, desktop or other computers. A user database 102 includes
information identifying traders and other users of exchange computer system 100. Data

may include user names and passwords.

An account data module 104 may process account information that may be used during
trades. A match engine module or trade matching engine 106 is included to match bid
and offer prices. Match engine module 106 may be implemented with software that
executes one or more algorithms for matching bids and offers. A trade database 108 may
be included to store information identifying trades and descriptions of trades. In
particular, a trade database may store information identifying the time that a trade took
place and the contract price. An order books module 110 may be included to compute or
otherwise determine current bid and offer prices. A market data module 112 may be
included to collect market data and prepare the data for transmission to users. A risk
management module 134 may be included to compute and determine a user’s risk
utilization in relation to the user’s defined risk thresholds. An order processor module
136 may be included to decompose delta based and bulk order types for processing by
order book module 110 and trade matching engine 106.
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[18]

[19]

[20]

[21]

The trading network environment shown in Figure 1 includes computer devices 114,
116, 118, 120, and 122. Each computer device includes a central processor that controls
the overall operation of the computer and a system bus that connects the central
processor to one or more conventional components, such as a network card or modem.
Each computer device may also include a variety of interface units and drives for reading
and writing data or files. Depending on the type of computer device, a user can interact
with the computer with a keyboard, pointing device, microphone, pen device or other

input device.

Computer device 114 is shown directly connected to exchange computer system 100.
Exchange computer system 100 and computer device 114 may be connected via a T1
line, a common local area network (LAN) or other mechanism for connecting computer
devices. Computer device 114 is shown connected to a radio 132. The user of radio 132
may be a trader or exchange employee. The radio user may transmit orders or other
information to a user of computer device 114. The user of computer device 114 may

then transmit the trade or other information to exchange computer system 100.

Computer devices 116 and 118 are coupled to a LAN 124. LAN 124 may have one or
more of the well-known LAN topologies and may use a variety of different protocols,
such as Ethernet. Computers 116 and 118 may communicate with each other and other
computers and devices connected to LAN 124. Computers and other devices may be
connected to LAN 124 via twisted pair wires, coaxial cable, fiber optics or other media.
Alternatively, a wireless personal digital assistant device (PDA) 122 may communicate
with LAN 124 or the Internet 126 via radio waves. PDA 122 may also communicate
with exchange computer system 100 via a conventional wireless hub 128. As used
herein, a PDA includes mobile telephones and other wireless devices that communicate

with a network via radio waves.

Figure 1 also shows LAN 124 connected to the Internet 126. LAN 124 may include a
router to connect LAN 124 to the Internet 126. Computer device 120 is shown
connected directly to the Internet 126. The connection may be via a modem, DSL line,

satellite dish or any other device for connecting a computer device to the Internet.
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[22]

[23]

[24]

[25]

[26]

(27]

One or more market makers 130 may maintain a market by providing constant bid and
offer prices for a derivative or security to exchange computer system 100. Exchange
computer system 100 may also exchange information with other trade engines, such as
trade engine 138. One skilled in the art will appreciate that numerous additional
computers and systems may be coupled to exchange computer system 100. Such

computers and systems may include clearing, regulatory and fee systems.

The operations of computer devices and systems shown in Figure 1 may be controlled by
computer-executable instructions stored on computer-readable medium. For example,
computer device 116 may include computer-executable instructions for receiving order
information from a user and transmitting that order information to exchange computer
system 100. In another example, computer device 118 may include computer-executable
instructions for receiving market data from exchange computer system 100 and

displaying that information to a user.

Of course, numerous additional servers, computers, handheld devices, personal digital
assistants, telephones and other devices may also be connected to exchange computer
system 100. Moreover, one skilled in the art will appreciate that the topology shown in
Figure 1 is merely an example and that the components shown in Figure 1 may be

connected by numerous alternative topologies.

In an aspect of the invention, a user wants to place an order in a continuous two sided
market (bids and offers are in the book and matched in real time on a price-time priority
basis). However, the user does not want to take an existing bid/offer that is resting in the
book, as the price, for example, may not be satisfactory to the user. Moreover, the prices
may or may not be posted for a given instrument such as the Eurodollar option or

Eurodollar future.

Referring to Figures 2 and 3, a method of requesting a cross in a trade matching engine
106 is illustrated in accordance with an aspect of the invention. In a first step 202, a

customer may contact a broker to express an interest for a various trade.

In response to the customer inquiry, the broker in a step 204 may submit a request for

quote (RFQ). The RFQ may ask the marketplace to post liquidity for a particular
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[29]

[30]

instrument of interest to the broker and customer. In response to the RFQ, orders or
quotes may be submitted by other market participants as illustrated in step 206. In step
208, the broker may receive an initiating order from a customer. The initiating order

may include the price and quantity requested by the customer.

In step 210, the price and quantity requested by the customer may be compared to orders
that have been entered into an order book. If the price and quantity in the order book
fully meet the customer’s initiating order, then in step 212 the order book’s bid or offer is
manually swept by the broker to the extent of the initiating order. As the customer’s
order has been completed the process ends at step 213. Other non-RFC related matching

may occur on the order book during the entire RFC process.

However, if the price and quantity entered in the order book do not fully meet the
customer’s initiating order then, the broker may call around in step 214 to find an
opposite side to the customer’s initiating order. For example, a customer’s broker, in
order to find a match, may contact various market makers (MMs) and request their best
price for the other side of the customer’s order without revealing the full order
information (maybe only the quantity and the type of product). Communications
between broker and customer may be accomplished through various media such as e-
mail, instant messaging, telephone, and/or other communication devices or methods.
Those skilled in the art will realize that other forms of communication may be utilized in

order to find an opposite side to the customer’s initiating order.

If one or more market makers agree to take the other side of the order at the price and
quantity desired by the customer, the following steps may occur. In step 216, the broker
initiates a two sided request for cross (RFC) message. The two sided RFC message may
include additional information such as account numbers for the buy side and the sell side.
Other information such as order type instructions to be applied after the RFC has expired
may also be included. Such instructions may include FAK (Fill and Kill) and/or limit
session instructions. In addition, the matching engine or match engine module 106 may
terminate the RFC request (step 213), if at anytime either side of the order is fully
matched. For example, the termination of the RFC may occur when the order is fully
matched during such times as at the end of the Pre-Cross period, anytime during the

Cross period, or anytime at the end of the Cross period.
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(33]

[34]

When the trade matching engine or match engine module 106 accepts the RFC, then in
step 218 a Pre-Cross period begins. The two sided RFC message may be sent out on the
market data feed indicating to all market participants that a request for cross (RFC) in a
particular product has occurred. The price and quantity may not be revealed to the
market participants, only the existence of the RFC. The informed market participants
may know that that the RFC was issued. This may allow additional market participants
to submit orders to the order book. The trade matching engine 106 may inform the
trading community of the RFC at many different stages of the RFC process such as when
the RFC is accepted by the trade matching engine 106 or when a particular time period

has expired.

In step 220, orders and quotes may be submitted in response to the RFC during the Pre- .
Cross period. The Pre-Cross period may include a time period such as 15 seconds before
proceeding to allow new orders to be sent to the system. Those skilled in the art will
realize that the time period of 15 seconds is exemplary and that a longer or shorter time
period may be utilized. In addition, the time period may be different for various different
products such as Eurodollar options and Eurodollar futures. In step 222 of Figure 3, the
Pre-Cross period expires after the selected time period. A message may be generated to
acknowledge the expiration of the Pre-Cross period. A flag may also be utilized to

indicate the Pre-Cross period expiration.

Next, in step 224 price and quantity may be compared to orders in the order book to see
if price and quantity match either side of the RFC. If price and quantity match either
side of the RFC, then orders may be automatically matched by the trade matching engine
(106) to the extent of either of the RFC’s order sides. The use of regular match
algorithms by the trade matching engine (106) may apply.

In step 227, the trade matching engine 106 may check to determine whether either side of
the order was completely filled. If either side of the RFC order was completely filled
then the RFC may be ended (step 213) and the remaining side of the order may be
subject to FAK or limit/session instructions as dictated in the original RFC submission.
Moreover, market data and clearing messages may be generated in step 228. If only a
portion of either side of the RFC order was matched then the remaining portion advances

to step 234,
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[36]

[37]

If price and quantity do not match either side of the RFC (step 224), then in step 223 it
may be determined if a Better Price Match (BPM) allocation will be applied. A BPM
allocation may occur if the RFC price is better than the existing order book bid and ask
prices at the time the RFC is received by the matching engine (i.e. the beginning of the
Pre-Cross period) and the order book prices are not through the RFC price at the
conclusion of the Pre-Cross period. The Better Price Match (BPM) allocation occurs for
twenty-five percent (step 225) of the RFC order quantity. Those skilled in the art will
realize that the allocation percentage is exemplary and may be higher or lower in various
different aspects of the invention. In addition, in an aspect of the invention, the BPM
allocation may not be changed during a particular trading session. In other aspects of the
invention, the BPM allocation may be defined to two decimal places, may be rounded
down, and may not be greater than 100 percent. Market data and clearing messages may

be generated.

Next, in step 234, a Broker Match Guarantee (BMG) allocation may occur for sixty (60)
percent of the remainder of the order (customer order amount less matched above).
Those skilled in the art will realize that the allocation percentage is exemplary and may
be higher or lower in various different aspects of the invention. In addition, in an aspect
of the invention, the BMG may not be changed during a particular trading session. In
other aspects of the invention, the BMG may be defined to two decimal places, may be
rounded down, and may not be greater than 100 percent. The market maker allocation
may then be matched against the customer’s order. Even if there are no resting orders to
be matched with either side of the RFC, the BMG may still be applied to the RFC. The
opposing sides of the BMG’s allocation percentage may be the customer side (initiator

side) and the market maker side.

in step 236, the customer’s order and market maker’s order for the residual amount may
be automatically displayed in the order book for both bid and offer sides (Remaining;).
The Remaining; order sides may be displayed for a maximum of a Cross period. Both
sides of the orders (customers or market makers) may be available for immediate
matching from outside orders during the Cross period. For example, Cross period may
be a time period such as 15 seconds. Those skilled in the art will realize that that time

period of 15 seconds is exemplary and that a longer or shorter time period may be
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utilized. The use of regular match algorithms by trade matching engine 106 may apply.
A message may be generated to acknowledge the expiration of the Cross period. A flag

may also be utilized to indicate Cross period expiration.

In step 239, the trade matching engine 106 may determine if one side of the RFC sides
has been completely filled. If one side of the RFC sides has been completely filled then
the RFC may be terminated at step 213. Market data and clearing messages may be
generated. However, if both sides of the RFC remain then the process advances to step
240.

In step 240, if Cross period time expires and the Remaining; quantities are equal, then
Remaining; order sides may be automatically matched on trade matching engine 106
with one another (step 242). Moreover, in step 228 market data and clearing messages
may be generated. However, if Cross period time expires and the Remaining; quantities
are unequal (step 244), then any Remaining; equal quantities may be automatically
matched by the trade matching engine 106 (step 248) and any residual Remaining; order
quantity may be subject to FAK or limit/session instructions as dictated in the original
RFC submission. In another aspect of the invention, a RFC may only be valid for the
market session in which they were entered. If an unscheduled market pause or close
occurs, the RFC may be terminated with the session market change and may not transfer
to the next market cycle open. Moreover, in step 228, market data and clearing messages

may be generated.

A RFC may be cancelled at any time during the above process. A minimum RFC order
may also be established for various products. Orders already matched may be left
matched and no subsequent steps may be executed. Also, during the Pre-Cross period
other trades based on normal orders may match at any price (above or below the RFC
price). Furthermore, the RFC orders may be put last in the time order for price-time
priority matching purposes. That is an order entered later in time may match against a

RFC order before the other side of the RFC order.

The following examples are meant to help further illustrate various aspects of the
invention. For instance, listed below are illustrative examples of when a Best Price

Match (BPM) allocation may occur. Those skilled in the art will realize that the
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following scenarios are meant to provide illustrative examples of BPM allocation in
various embodiments and are not meant to limiting. As stated above, if the RFC price is
better than the existing order book bid and offer prices at the time the RFC is received by
the matching engine (i.e. the beginning of the Pre-Cross period) and the order book
prices are not through the RFC price at the conclusion of the Pre-Cross period, then a
Better Price Match (BPM) allocation occurs. In an illustrative example, the order book
may contain a bid price of $4.00 and an offer price of $6.00. A RFC may be entered
with a price of $5.00 for a quantity of 5000 contracts. At the end of the Pre-Cross
period, the market may have adjusted to the point where the order book contains a bid
price of $5.00 and an offer price of $6.00. A BPM allocation is applied in the above
exemplary embodiment as the RFC price is better than the order book bid and offer
prices upon receipt by the trade matching engine 106 or exchange computer system 100,
and the order book bid or offers prices are not through the RFC price at the conclusion of
the Pre-Cross period. After the BPM allocation, the trade matching engine 106 or
exchange computer system 100 may match the market’s $5.00 bid against the RFC offer.
Trade matching engine 106 or exchange computer system 100 may apply the Broker

Match Guarantee (BMG) percentage if there is remaining RFC quantity on both sides.

In another illustrative example, the order book may contain a bid price of $5.00 and an
offer price of $6.00. A RFC may be entered for a price of $5.00 with a quantity of 5000
contracts. At the end of the Pre-Cross period, the market may not change and the order
book may still include a bid price of $5.00 and an offer price of $6.00. Because the RFC
price is not better than the markets bid and offer price at the time of receipt by trade
matching engine 106, BPM allocation is not applied. The trade matching engine 106 or
exchange computer system 100 may match the market’s $5.00 bid against the RFC offer.
Trade matching engine 106 or exchange computer system 100 may apply BMG if there

is remaining RFC quantity on both sides.

In a third illustrative example, the order book may contain a bid price of $4.00 and an
offer price of $6.00. A RFC may be entered with a price of $5.00 for a quantity of 5000
contracts. At the end of the Pre-Cross period, the market may include a bid price of
$3.00 and an offer price of $4.00. In this example, the order book offer price at $4.00 is
through the RFC bid price of $5.00. Therefore, BPM allocation is not applied. The
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market’s $4.00 offer may be matched against the RFC bid and the RFC bid receives the
price improvement. Trade matching engine 106 or exchange computer system 100 may

apply BMG if there is remaining RFC quantity on both sides.

In a fourth illustrative example, the order book may contain a bid price of $5.00 and an
offer price of $6.00. A RFC may be entered with a price of $5.00 for a quantity of 5000
contracts. At the end of the Pre-Cross period, the market may include a bid price of
$4.00 and an offer price of $6.00. Because the RFC price is not better than the bid and
offer prices at the time the RFC was received into the order book, BPM allocation is not

applied.

In a fifth illustrative example, the order book may contain a bid price of $4.00 and an
offer price of $6.00. A RFC may be entered with price of $5.00 for a quantity of 5000
contracts. At the end of the Pre-Cross period, the market may include a bid price of
$4.00 and an offer price of $6.00. Because the RFC price is better than the order book
prices when the RFC was received by the trading system and the order book prices are

not through the RFC price at the end of the Pre-Cross period, BPM allocation is applied.

In a sixth illustrative example, the order book may not contain a bid or an offer. A RFC
may be entered with price of $5.00 for a quantity of 5000 contracts. At the end of the
Pre-Cross period, the market may have not expressed any interest. Because the RFC
price is a better price (and only price), BPM-allocation is applied at the end of the Pre-

Cross period.

The following examples are described in conjunction with Figures 2 and 3. In a first
exemplary scenario, a RFC is executed at a price between the bid and offer price found
in an order book. In particular, Figure 4 illustrates entries into an order book 401. The
order book 401 may be layout such that bids 402 are placed in the left hand side of order
book 401 and offers 404 are placed on the right hand side of order book 401. As
described above in Figures 2 and 3, a customer may contact a broker to express an
interest for various trades in step 202. In response to the customer inquiry, the broker in
a step 204 may submit a request for quote (RFQ). The RFQ may ask marketplace
participants to post the liquidity for a particular instrument of interest to the broker and

customer. In response to the RFQ, orders or quotes may be submitted by market
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participants as illustrated in step 206. For example in response to a broker’s RFQ, a
response such as a bid price of $2.00 dollars (405) for a quantity of 2000 contracts (406)
and an offer price of $3.00 dollars (407) for a quantity of 5000 contracts (408) may be
received in response to the RFQ for a particular instrument These price and quantities

may be placed in order book 401 as illustrated in Figure 4.

In step 208, the broker may receive an initiating order from a customer. The initiating
order may include the price and quantity requested by the customer. For example, the
broker may receive an initiating order to sell 10,000 contracts at a price of $2.50 dollars

per contract.

Next in step 210, a.price and quantity requested by the customer may be compared to
orders that have been entered into order book 401. If the price and quantity in the order
book 401 fully meet the customer’s initiating order, then in step 212 the order book’s bid
or offer may be manually swept by the broker to the extent of the initiating order. As the

customer’s order has been completed the process ends at step 213.

However, if the price and quantity entered in the order book 401 do not fully meet the
customer’s initiating order then, the broker may call around in step 214 to find an
opposite side to customer’s initiating order. For example, the broker may find a
customer wanting to buy 10,000 contracts at a price of $2.50 per contract. In order to
find a match, the broker may contact various market makers (MMs) and request their
best price for the other side of the customer’s order without revealing the full order
information (maybe only the quantity and the type of product). Communications
between broker and customer may be accomplished through various media such as e-
mail, instant messaging, telephone, and/or other communication devices or methods.
Those skilled in the art will realize that other forms of communication may be utilized in
order to find an opposite side to the customer’s initiating order. Based on this order, the
broker submits the RFC at $2.50 per contract. The request as described in step 216 may
be in the form of a two sided request for cross (RFC) message initiated by the broker.

The market trade frlatching engine 106 may accept the RFC and in step 218 a Pre-Cross
period starts. The two sided RFC message may be sent out on the market data feed
indicating to all market participants that a request for cross (RFC) in a particular product
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has occurred. The price and quantity may not be revealed to the market participants,
only the existence of the RFC. The informed market participants may know that that the
RFC was issued. This may allow additional market participants to submit new orders to

the orderbook 401.

In step 220, orders and quotes may be submitted in response to the RFC during the Pre-
Cross period. The Pre-Cross period may include a time period such as 15 seconds before
proceeding to allow new orders to be sent to the system. After expiration of the Pre-
Cross period, the market’s response may still be a bid price of $2.00 dollars (405) for a
quantity of 2000 contracts (406) and an offer price of $3.00 dollars (407) for a quantity
of 5000 contracts (408) as shown in Figure 4.

In step 222 of Figure 3, the Pre-Cross period expires after the selected time period. Price
and quantity may be compared to orders in the order book 401 in step 224 to determine if
price and quantity match either side of the RFC. In this example, the price and the
quantities do not match either side of the RFC.

Next, in step 223, if the RFC price is better than the existing order book bid and ask
prices at the time the RFC is received by the matching engine (i.e. the beginning of the
Pre-Cross period) and the order book prices are not through the RFC price at the
conclusion of the Pre-Cross period, then a Better Price Match (BPM) allocation occurs
for twenty-five percent (step 225) of the RFC order quantity. Those skilled in the art will
realize that the allocation percentage is exemplary and may be higher or lower in various
different aspects of the invention. Therefore, as the criterion in step 223 has been
satisfied in step 225, a Better Price match occurs for twenty-five percent of the order.
Those skilled in the art will realize that the allocation percentage is exemplary and may
be higher or lower in various different aspects of the invention. In this example, twenty-

five (25) percent of the 10,000 contracts is equivalent to 2,500 contracts at a price of

~$2.50 per contract.

Next, in step 234, a Broker Match Guarantee (BMG) allocation occurs for sixty (60)
percent of the remainder of the order (customer order amount less matched above).
Those skilled in the art will realize that the allocation percentage is exemplary and may

be higher or lower in various different aspects of the invention. In this example, sixty
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(60) percent of the remaining 7,500 contracts is equivalent to 4,500 coniracts at a price of

$2.50 per contract.

In step 236, the customer’s order and market maker’s order for the residual amount may
be automatically displayed in the order book for both bid and offer sides (Remaining;).
The Remaining; order sides may be displayed for a maximum of Cross period. Both
sides of the orders (customers or market makers) may be available for immediate
matching from outside orders during the Cross period. For example, Cross period may
be a time period such as 15 seconds. Those skilled in the art will realize that the 15
second time period is exemplary and that a longer or shorter time period may be utilized.
The order book 401 may appear as illustrated in Figure 5 wherein the Remaining; 3000
contracts (412) for a price of $2.50 (414) per contract may be displayed. During the
Cross period, the market may have the opportunity to buy and/or sell the remaining

contracts. The use of regular match algorithms by the trade matching engine 106 may
apply.

Next, in step 239 the trade matching engine 106 may determine if one side of the RFC
sides has been completely filled. If one side of the RFC sides has been completely filled
then the RFC may be terminated at step 213. Market data and clearing messages may be
generated. However, if both sides of the RFC remain then the process advances to step

240. In this exemplary example, both sides of the RFC remain.

Next in step 240 and Figure 6, if Cross period time expires and the Remaining; quantities
are equal, and then Remaining; order sides may automatically match on the trade
matching engine 106 with one another (step 242). For example, the trade matching
engine 106 crosses the RFC balance of 3000 contracts (412) at a price of $2.50 (414) per
contract. Moreover, in step 228 market data and clearing messages may be generated.
Because Cross period time has expired and Remaining; quantities are unequal (step 244),
the residual Remaining; quantities of 2000 contracts (406) at $2.00 (405) and 5000
contracts (408) at $3.00 (407) are subject to FAK or limit/session instructions as dictated

in the original RFC submission.

In a second exemplary scenario, an RFC may partially match the best bid in an order

book. In particular, Figure 7 illustrates entries into an order book 701. The order book
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701 may be layout such that bids 702 are placed in the left hand side of order book 701
and offers 704 are placed on the right hand side of order book 701. As described above
in Figures 2 and 3, a customer may contact a broker to express an interest for various
trades in step 202. In response to the customer inquiry, the broker in a step 204 may
submit a request for quote (RFQ). The RFQ may ask marketplace participants to post
the liquidity for a particular instrument of interest to the broker and customer. In
response to the RFQ, orders or quotes may be submitted by market participants as
illustrated in step 206. For example in response to a broker’s RFQ, a response such as a
bid price of $2.00 dollars (705) for a quantity of 2000 contracts (706) and an offer price
of $3.00 dollars (707) for a quantity of 5000 contracts (708) may be received in response
to the RFQ for a particular instrument These prices and quantities may be placed in

order book 701 as illustrated in Figure 7.

In step 208, the broker may receive an initiating order from a customer. The initiating
order may include the price and quantity requested by the customer. For example, the
broker may receive an initiating order to sell 10,000 contracts at a price of $2.00 dollars

per contract.

Next in step 210, a price and quantity requested by the customer may be compared to
orders that have been entered into order book 701. If the price and quantity in the order
book 701 fully meet the customer’s initiating order, then in step 212 the order book’s bid
or offer may be manually swept by the broker to the extent of the initiating order. As the

customer’s order has been completed, the process ends at step 213.

However, if the price and quantity entered in order book 701 do not fully meet the
customer’s initiating order then, the broker may call around in step 214 to find an
opposite side to customer’s initiating order. For example, the broker may find a market
maker wanting to buy 10,000 contracts at a price of $2.00 per contract. Based on this
order the broker requests to cross the trade (RFC) at $2.00 per contract. The request as
described in step 216 may be in the form of a two sided request for cross (RFC) message

initiated by the broker.

The trade matching engine 106 may accept the RFC and in step 218 a Pre-Cross period
starts. The two sided RFC message may be sent out on the market data feed indicating to



WO 2006/133051 PCT/US2006/021663

[64]

[65]

[66]

[67]

17

all market participants that a request for cross (RFC) in a particular product has occurred.
The price and quantity may not be revealed to the market participants, only the existence
of the RFC. The informed market participants may know that that the RFC was issued.
This may allow additional market participants to submit new orders to the order book
701.

In step 220, orders and quotes may be submitted in response to the RFC during the Pre-
Cross period. The Pre-Cross period may include a time period such as 15 seconds before
proceeding to allow new orders to be sent to the system. In step 222 of Figure 3, Pre-
Cross period expires after the selected time period. After expiration of the Pre-Cross
period, the market’s response may be as shown in Figure 8. In Figure 8, a bid price of
$2.00 dollars (712) for a quantity of 2500 contracts (714) and an offer price of $3.00
dollars (707) for a quantity of 5000 contracts (708) may be received from the

marketplace.

Next, in step 224 price and quantity may be compared to orders in order book 701 to see
if price and quantity match either side of the RFC. In this example, step 224 is satisfied
because the new bid order of $2.00 dollars (712) for a quantity of 2500 contracts (714)
matches the RFC offer price but the quantity is insufficient. The engine automatically
fills the order for 2500 contracts (714) at $2.00 dollars (712) per contract. Figure 9
illustrates order book 701 after the engine fills the order.

In step 227, the trade matching engine 106 may check to determine whether either side of
the order was completely filled. If either side of the RFC order was completely filled
then the RFC may be ended (step 213) and the remaining side of the order may be
subject to FAK or limit/session instructions as dictated in the original RFC submission.
Moreover, market data and clearing messages may be generated in step 228. If only a
portion of either side of the RFC order was matched then the remaining portion advances

to step 234 to determine if a Broker Match Guarantee allocation may be applied.

If price and quantity do not match either side of the RFC (step 224), then in step 223, it
may be determined if a Better Price Match (BPM) allocation will be applied. In this

exemplary embodiment, 2 BPM allocation does not occur.
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Next, in step 234, a Broker Match Guarantee (BMG) allocation occurs for sixty (60)
percent of the remainder of the order (customer order amount less matched above).

Those skilled in the art will realize that the allocation percentage is exemplary and may
be higher or lower in various different aspects of the invention. In this example, sixty
(60) percent of the remaining 7,500 contracts is equivalent to 4,500 contracts at a price of
$2.00 per contract. In step 228, market data and clearing messages may be generated for

the guaranteed BMG allocation percentage.

In step 236, the customer’s order and market maker’s order for the residual amount may
be automatically displayed in the order book 701 for both bid and offer sides
(Remaining;). The Remaining; order sides may be displayed for a maximum of Cross
period. Both sides of the orders (customers or market makers) may be available for
immediate matching from outside orders during the Cross period. For example, Cross
period may be a time period such as 15 seconds. Those skilled in the art will realize that
that time period of 15 seconds is exemplary and that a longer or shorter time period may
be utilized. The order book 701 may appear as illustrated in Figure 10 wherein the
Remaining; 5500 bid balance contracts (722) for a price of $2.00 (724) per contract and
the 3000 offers contracts (726) for a price of $2.00 (728) may be displayed. During the
Cross period, the market may have the opportunity to buy and/or sell the remaining
contracts. The use of regular match algorithms by the trade matching engine 106 may
apply. In the example, the market does not buy or sell at a price of $2.00 per contract on

either side of the market.

Next, in step 239 the trade matching engine 106 may determine if one side of the RFC
sides has been completely filled. If one side of the RFC sides has been completely filled
then the RFC may be terminated at step 213. Market data and clearing messages may be
generated. However, if both sides of the RFC remain then the process advances to step

240. In this exemplary example, both sides of the RFC remain.

Next in step 240 and Figure 6, if Cross period time expires and the Remaining; quantities
are equal, and then Remaining; order sides may automatically match on the trade
matching engine 106 with one another. For example, the engine crosses the RFC
balance of 3000 contracts (726) at a price of $2.00 (728) per contract. Moreover, in step

228 market data and clearing messages may be generated. Because Cross period time
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has expired and Remaining; quantities are unequal (step 244), the residual Remaining;
quantities of 2500 contracts (not shown) at $2.00 and 5000 contracts (708) at $3.00 (707)
are subject to FAK or limit/session instructions as dictated in the original RFC
submission. In this example, the remaining 2,500 contracts on the bid are cancelled as
the broker gave FAK instructions. The order book 701 after the transactions may still
show the initial 5,000 offer contracts (708) at $3.00 (707) per contract as illustrated in
Figure 11.

In a third exemplary scenario, one side of an RFC may get a better fill price due to an
intervening order price. In particular, Figure 12 illustrates entries into an order book
1201. The order book 1201 may be layout such that bids 1202 are placed in the left hand
side of order book 1201 and offers 1204 are placed on the right hand side of order book
1201. As described above in Figures 2 and 3, a customer may contact a broker to
express an interest for various trades in step 202. In response to the customer inquiry,
the broker in step 204 may submit a request for quote (RFQ). The RFQ may ask
marketplace participants to post the liquidity for a particular instrument of interest to the
broker and customer. In response to the RFQ, orders or quotes may be submitted by
market participants as illustrated in step 206. For example in response to a broker’s
RFQ, a response such as a bid price of $2.00 dollars (1205) for a quantity of 2000
contracts (1206) and an offer price of $2.50 dollars (1207) for a quantity of 5000
contracts (1208) may be received in response to the RFQ for a particular instrument

These prices and quantities may be placed in order book 1201 as illustrated in Figure 12.

In step 208, the broker may receive an initiating order from a customer. The initiating
order may include price and quantity requested by the customer. For example, the
broker may receive an initiating order to sell 10,000 contracts at a price of $2.00 dollars

per contract.

Next in step 210, a price and quantity requested by the customer may be compared to
orders that have been entered into order book 1201. If the price and quantity in the order
book 1201 fully meet the customer’s initiating order, then in step 212 the order book’s
bid or offer may be manually swept by the broker to the extent of the initiating order. As

the customer’s order has been completed the process ends at step 213.
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However, if the price and quantity entered in the order book 1201 do not fully meet the
customer’s initiating order then, the broker may call around in step 214 to find an
opposite side to customer’s initiating order. For example, the broker may find a
customer wanting to buy 10,000 contracts at a price of $2.00 per contract. Based on this
order, the broker requests to cross the trade (RFC) at $2.00 per contract. The request as
described in step 216 may be in the form of a two sided request for cross (RFC) message

initiated by the broker.

The trade matching engine 106 may accept the RFC and in step 218 a Pre-Cross period
starts. The two sided RFC message may be sent out on the market data feed indicating to
all market participants that a request for cross (RFC) in a particular product has occurred.
The price and quantity may not be revealed to the market participants, only the existence
of the RFC. The informed market participants may know that that the RFC was issued.
This may allow additional market participants to submit new orders to the order book
1201.

In step 220, orders and quotes may be submitted in response to the RFC during the Pre-
Cross period. The Pre-Cross period may include a time period such as 15 seconds before
proceeding to allow new orders to be sent to the system. In step 222 of Figure 3, Pre-
Cross period expires after the selected time period. After expiration of the Pre-Cross
period, the market’s response may be as shown in Figure 13. In Figure 13, a bid price of
$1.00 dollar (1312) for a quantity of 20,000 (1314) contracts and an offer price of $1.50
dollars (1316) for a quantity of 8000 contracts (1318) may be received from the

marketplace.

In step 222 of Figure 3, the Pre-Cross period expires after the selected time period. In
step 224, price and quantity may be compared to orders in order book 1201 to determine
if price and quantity match either side of the RFC. In this example, trade matching
engine 106 may match 8,000 contracts on the RFC market maker buy side. This
matching may result in a price of $1.50 per contract which means that the RFC market
maker buy side gets a better price for the 8,000 contracts. In other words, the market

maker intended to buy at $2.00 per contract but the order was filed at $1.50 per contract.
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In step 227, the trade matching engine 106 may check to determine whether either side of
the order was completely filled. If either side of the RFC order was completely filled
then the RFC may be ended (step 213) and the remaining side of the order may be
subject to FAK or limit/session instructions as dictated in the original RFC submission.
Moreover, market data and clearing messages may be generated in step 228. If only a
portion of either side of the RFC order was matched then the remaining portion advances

to step 234.

Because there was insufficient quantity to meet one side of the RFC, the Broker
Guarantee Match (BMG) allocation occurs in step 234. The BMG may occur for sixty
(60) percent of the remainder of the order (customer order amount less matched above).
Those skilled in the art will realize that the allocation percentage is exemplary and may

be higher or lower in various different aspects of the invention.

In this example, sixty (60) percent of the remaining 2,000 contracts is equivalent to 1,200
contracts at a price of $2.00 per contract. After the BMG, the market maker may have
800 contracts (1402) at $2.00 (1403) left and the RFC initiator side has 8,800 contracts
(1404) at $2.00 (1406) remaining as illustrated in Figure 14. In step 228, market data

and clearing messages may be generated for the guaranteed BMG allocation percentage.

Next, in step 236, the user’s order or market maker’s order for the residual amount may
be automatically displayed in the order book 1201 for both bid and offer sides
(Remaining;). The Remaining; order sides may be displayed for a maximum of Cross
period. For example, Cross period may be a time period such as 15 seconds. Those
skilled in the art will realize that that time period of 15 seconds is exemplary and that a

longer or shorter time period may be utilized.

During the Cross period, the market may have the opportunity to buy and/or sell the
remaining contracts. In this example, the offer is manually matched by another user for
5,000 contracts as shown in Figure 15. In Figure 15, the offer side 1204 has only 3,800
contracts (1502) at a price of $2.00 (1504) per contract. The use of regular match
algorithms by trade matching engine 106 may apply. Moreover, in step 228, market data
and clearing messages may be generated. In the example, the market does not buy or sell

at a price of $2.00 per contract on either side of the market.
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Next, in step 239 the trade matching engine 106 may determine if one side of the RFC
sides has been completely filled. If one side of the RFC sides has been completely filled
then the RFC may be terminated at step 213. Market data and clearing messages may be
generated. However, if both sides of the RFC remain then the process advances to step

240. In this exemplary example, both sides of the RFC remain.

Next in step 240 and Figure 14, if Cross period time expires and the Remaining;
quantities are equal then Remaining; order sides may automatically match on the trade
matching engine with one another. In this third example, the Remaining; quantities are
not equal so the trade matching engine 106 moves to step 244. When the Cross period
time expires, 800 contracts (1402) at a price of $2.00 (1403) are matched by the engine.
The remaining 3000 contracts (1602) at a price of $2.00 (1604) per contract remains on

order book 1201 as the order were specified with limit/session orders.

The present invention has been described herein with reference to specific exemplary
embodiments thereof. It will be apparent to those skilled in the art that a person
understanding this invention may conceive of changes or other embodiments or
variations, which utilize the principles of this invention without departing from the
broader spirit and scope of the invention as set forth in the appended exemplary aspects

of the invention. All are considered within the sphere, spirit, and scope of the invention.
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‘We claim:

L. A method of implementing a trade in a trade matching system between a

customer and a market maker, the method comprising:

(a) receiving a request for cross order from a broker, the cross order including

a cross order price;

(b)  transmitting a notice to market participants that the request for cross order

has been received;
(c) waiting a first time period,

(d)  matching orders placed in an order book against either a customer’s order

or a market maker’s order;

(e) matching a percentage of common remaining quantity between the

customer and the market maker;

® entering residual orders from the customer and the market maker into the

order book;
(g) waiting a second time period;

(h)  matching new orders placed in the order book against the customer’s

residual order in (f); and

1) matching the market maker’s residual order to the customer’s residual
order in (f).
2. The method of Claim 1, wherein the first time period and second time period are
adjustable.
3. The method of Claim 1, wherein the allocated percentage of remaining

customer’s order is adjustable.

4, The method of Claim 1, wherein the received order includes limit session

instructions and FAK instructions.
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5. The method of Claim 1, wherein the notice transmitted to market participants for

the request for cross includes price and quantity for a financial instrument.

6. The method of Claim 5, wherein the financial instrument includes Eurodollar

futures.

7. The method of Claim 5, wherein the financial instrument includes Eurodollar

options.

8. The method of Claim 1 further including the step of broadcasting a message after

the first time period has expired.
9. The method of Claim 8, wherein the first time period is a Pre-Cross period.

10.  The method of Claim 1 further including the step of broadcasting a message after

the second time period has expired.
11.  The method of Claim 10, wherein the second time period is a Cross period.

12.  The method of Claim 1 further including prior to step (d) matching a percentage
of common quantity between the customer and the market maker provided that the cross order
price is better than the order book’s best bid and offer prices and the order book’s bid or offer

prices are not through the cross order price at the conclusion of the first time period.

13. A trading system for implementing trades between a customer and a market

maker, the system comprising:

(a) an order book module for receiving bid and offer orders for financial

instruments; and

(b) a match engine module that matches the bid and offer orders for financial
instruments entered into the order book module, the match engine module further

implementing a block trading process.

14.  The trading system of Claim 13, wherein the match engine module is

programmed with computer-executable instructions to:
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(@) transmit a notice to market participants that a request for cross order has

been received;
(b) wait a first time period;

©) match orders placed in an order book against either a market maker’s

order or a customer’s order;

(d) match a percentage of common remaining quantity between the

customer’s order and the market maker’s order;

(e) enter residual orders from the customer and the market maker into the

order book;
® wait a second time period;

(&)  match new orders placed in the order book against the customer’s residual

order in (e); and

(h) match the market maker’s residual order to the customer’s residual order

in (e).

15.  The method of Claim 14 further including the step of broadcasting a message

after the first time period has expired.
16.  The method of Claim 15, wherein the first time period is a Pre-Cross period.

17.  The method of Claim 14 further including the step of broadcasting a message

after the second time period has expired.
18.  The method of Claim 17, wherein the second time period is a Cross period.

19.  The method of Claim 14, wherein the allocated percentage of remaining user’s

orders is adjustable.

20. A method of implementing a trade in a trade matching system between a

customer and a market maker, the method comprising:

(a) receiving a request for cross from a broker;



WO 2006/133051 PCT/US2006/021663

26

(b)  transmitting a notice to market participants that a the request for cross
order has been received, the request for cross including a cross order price and cross

order quantity;

(c) matching a percentage of common quantity between the customer and the
market maker provided that the cross order price is better than an order book’s best bid
and offer prices and the order book bid or ask prices are not through the cross order price

at the conclusion of a Pre-Cross period;
(d)  matching orders placed in the order book; and

(e) allocating a percentage of common remaining quantity between the

customer’s order and the market maker’s order.



PCT/US2006/021663
1 /6

WO 2006/133051

| @inbi4

— ocl
€l e /
SINPOn snpow
9p10 NS
el
olpey k4 (13 5oT
ajnpo ainpoy
eyleqg $300g mwM%M%o
1N 18pIO
g0k ol =T
SINPow aInpopy
aulbug eleqg mmw%wﬂmo
yorel JUNOOOY n
001 weisAg endwon abueyoxg

o \

8ct
3 PRNRRET,
QN SSSjeJIM N PR = OO =1
¢l
geT
Yad

auibug ssefelMm \ »

spely t il o




WO 2006/133051 PCT/US2006/021663

2/ 6

Customer calls Broker with Interest r\/ 202

213 End
Y A
Broker Submits RFQ ~— 204

Y

Orders/Quotes Submitted in Response to RFQ ——206

\
Broker Receives Initiating Order from Customer (\/ 208

210 212

ﬁ

Order Book's Bid or Offer is Manually Swept by
Broker to Extent of Initiating Order

Does Price &
Quantity
Match?

Find Opposite Side to Initiating OrderBy | ___ 244
Calling Around

Y
Send RFC —~_ 216
Y
Pre-Cross Period Begins —~—218
220
\

Orders and Quotes are Submitted to RFC ~ ———» Go to
Figure 3

Figure 2



WO 2006/133051

. PCT/US2006/021663
3/ 6
r Pre-Cross Period Ends sz 213 End
[
224 227
Price & quantity in order . ither side o Yes )
book match 3 rctief: y Order Completely Market data and cle?ndng
either side of RFC atche Filled messages generate
i .
No 228
Yes
225
(_/
Yes

Best Price Match

Match occurs for X%

Figure 3

240

244
6ss Period Expire
& Remaining,
antities Unequa

\ A
A
Broker match occurs for X% of remaining 234
quantity
Market data for remaining quantity is displayed | __ 236
in order book for both Bid and Offer sides
Remaining, order sidgs are displayed Cross 238
period
39
one side of the R Yes o
ides completely fille o
242
)
Gss Period Expire Remaining; order sides match with one
& Remaining4 >
i another
Quantities Equa
248
~

Remaining; equal quantities are matched

Y

ol Apply Limit/FAK instructions to

246

" | remainder of the unfilled RFC order side




WO 2006/133051 PCT/US2006/021663

4 / 6
) 402 404 .
405
AY
Qty $18$ - Qty
4056/\/2000 201 3.0 5000 — 1408
' \. 407
401 Figure 4
" 444
) )
Qty ([ s)s Qty
a2~ T~ 3000 - N2s K257 3000 ——_ 412
406 —T~—2000 20 ¢ 3.0 5000 408
I (
N0 - 407
401 Figure 5

401 Figure 6



701

WO 2006/133051 . PCT/US2006/021663

5/ 6
P 702 | 704 R
) |
Qty
06| 2000
701
Qty $ )
714 | > 2500 2.0 § 3.0~ 5000~ —|_ 708
71(2 o7
Figure 8
701

<
Figure 9 o
701
Qty BEN E Qty
7227 >_5500 20 1 2.0 < 3000 — }_726
130y \ 5000 —~|_ 708

[ .
724 Figure 10 &707 28

701 '

Figure 11 N



WO 2006/133051 . PCT/US2006/021663

6/ 6
< 1202 | 1204 R
- I »
Qty : $189 Qty
—™— 2000 20 [ 25 5000 — |~ 1208
1206 — (
( N-1207
1205 Figure 12
1201
Qty $ 49 Qty
1314 | — 20,000 1.0 | 1.5 ( 8,000 ——~_ 1318
1212 . Niate
Figure 13

1201 1406
/

14027 — 1404
1314
7
%1312 Figure 14
1201
Qty AN [__Qy
14027 >— 800 20020~ 3,800 — 1502
1314—~— 20,000 1.0 (
1463/—/ . 4504
Figure 15
1201 1312
Qty $ 18 ~_Qty
13147 >— 20,000 1.0 2.0( 3,000~ [~—1602
/ 1SIQFigLII'e 16 \1604

1201



	Abstract
	Bibliographic
	Description
	Claims
	Drawings

