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(57) ABSTRACT

The present embodiments relate to an improved data feed. In
an embodiment, an electronic exchange, when generating a
data feed, in particular a price data feed, purposefully
chooses to include the inside market and/or last traded price
but purposefully leaves out the market depth. The market
depth may be omitted to provide an optimal marketplace.
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DATA FEED WITHOUT QUANTITIES

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] The application is a continuation of U.S. patent
application Ser. No. 13/012,474, filed Jan. 24, 2011, which
is incorporated in its entirety by reference herein for all
purposes.

BACKGROUND

[0002] The present patent document relates to an elec-
tronic trading system.

[0003] An electronic trading system generally includes an
electronic exchange that publishes a data feed to subscribing
client devices. A data feed is a series of one or more
messages that include data that is related to a market for a
tradeable object. For example, a data feed may include,
among other things, an inside market, market depth, last
traded price, and a last traded quantity. The inside market is
the lowest available ask price (best offer) and the highest
available bid price (best bid) in the market for a particular
tradable object at a particular point in time. Market depth in
this document refers to quantities available at the inside
market and at other prices away from the inside market. The
last traded price (LTP) is a price at which the tradeable
object was last traded. The last traded quantity (LTQ) is a
quantity that last traded.

[0004] Responding to the trading community’s desire for
more information, the amount of data included in a data feed
has continually increased over time. In general, market
participants believe that a data feed should include as much
data about a market as possible. In an attempt to accommo-
date the desire for more data, electronic exchanges have
continued placing more and more data into the data feed. As
technology has advanced, these data feeds, even with the
increased amount of data, have become more comprehen-
sive, quicker, and more reliable.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] Example embodiments are described herein with
reference to the following drawings.

[0006] FIG. 1 is a diagram illustrating an example
embodiment of an electronic trading system including an
electronic exchange and client devices.

[0007] FIG. 2 is a diagram illustrating an example
embodiment of an electronic exchange.

[0008] FIG. 3 is a flowchart that illustrates a process of an
embodiment.
[0009] FIG. 4 is a diagram illustrating an example

embodiment of an order book.

[0010] FIGS. 5-9 are diagrams of various example
embodiments of data feeds provided from an electronic
exchange.

[0011] FIGS. 10A and 10B illustrate a dynamically chang-
ing market and data feed.

[0012] The following detailed description will be better
understood when read in conjunction with the drawings
which show certain example embodiments. The drawings
are for the purpose of illustrating certain embodiments, but
it is understood that the inventions are not limited to the
arrangements and instrumentality shown in the drawings.
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DETAILED DESCRIPTION

Overview

[0013] The present embodiments relate to a data feed that
departs from the general belief that more data is better and
instead focuses on providing a more optimal marketplace.

[0014] In an embodiment, a data feed includes the inside
market, but does not include the market depth. Providing the
inside market allows market participants to trade using the
best bid and best offer. A data feed with the inside market
may be optimal because it allows market participants to
coordinate among different markets and transfer liquidity
among tradeable objects. Markets are interconnected. Pro-
viding the inside market allows market participants to coor-
dinate among these markets. However, without the market
depth, the data feed attempts to provide an optimal market-
place by leveling the playing field for market participants by
protecting market integrity. For example, intentionally leav-
ing out market depth may potentially reduce the bandwidth
requirement necessary for the data feed, reduce market
manipulation, and prevent market participants from using
the data feed to identify another market participant’s trading
strategy or identity. Protecting market integrity may increase
liquidity in the market because market participants will have
greater confidence in the market.

[0015] In another embodiment, a data feed includes an
inside market and last traded price, but does not include
market depth. Consequently, in addition to the best bid and
offer, market participants may trade using the last traded
price data. The last traded price allows a market participant
to determine the price at which the last trade was completed.
This information may be used to further understand where a
trade order is likely to be matched.

[0016] In yet another embodiment, a data feed includes a
last traded price, but does not include the inside market or
market depth. The last traded price allows a market partici-
pant to approximate where the inside market is located based
on historical data. Although it does not provide the current
best bid or best offer, the last traded price does allow a
market participant to intentionally place trade orders that are
at or near the inside market.

[0017] Reference herein to “embodiment” means that a
feature, structure, or characteristic described in connection
with the embodiment can be included in at least one embodi-
ment of the invention. The appearance of this phrase in
various places in the specification is not necessarily all
referring to the same or single embodiment or even different
and mutually exclusive embodiments. In addition, separate
or alternative embodiments are not mutually exclusive
embodiments. Instead, the embodiments described herein,
explicitly and implicitly understood by one skilled in the art,
may be combined with other embodiments. The embodi-
ments and combinations thereof are all within the scope of
this patent document.

Description of an Flectronic Trading System

[0018] FIG. 1 illustrates a diagram of an electronic trading
system 100 that includes an electronic exchange host system
(hereinafter, “electronic exchange™) 102 and client devices
104, 106, 108. The client devices 104, 106, 108 connect to
the electronic exchange 102 via a network 110. The elec-
tronic trading system 100 may also include a gateway 112.
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[0019] The electronic trading system 100 may include
additional, different, or fewer components and/or networks.
For example, client devices 104, 106, 108 may connect to
additional electronic exchanges that are not shown. In
another example, more or less client devices may connect to
the electronic exchange 102. Unless specifically stated, the
following description and claims should not be limited to the
arrangements and instrumentality shown in FIG. 1.

a. Electronic Exchange

[0020] The electronic exchange 102 is a computing system
that facilitates electronic trading. Electronic trading involves
the buying or selling of tradeable objects. The electronic
exchange 102 may be implemented with one or more
computing devices, such as personal computers, routers,
gateways, and servers, at the electronic exchange 102. The
processing and/or data storage discussed below may be
performed using a single computing device or spread across
multiple computing devices.

[0021] The electronic exchange 102 may be owned, oper-
ated, controlled, programmed, configured, or otherwise used
by an exchange, such as the Chicago Mercantile Exchange
(CME) or other now known or later formed Exchange.
CME’s GLOBEX® trading system is an example of an
electronic  exchange. Although existing electronic
exchanges, such as CME’s GLOBEX® trading system, do
not currently provide a data feed in accordance with an
embodiment described herein, they can be modified to do so.
[0022] FIG. 2 is a diagram that illustrates an example of
the electronic exchange 102. FIG. 2 is provided for the
purpose of illustrating certain embodiments. It is understood
that the inventions are not limited to the arrangements and
instrumentality shown in FIG. 2. For example, additional,
different, or fewer instruments (e.g., electrical components,
databases, modules) may be provided.

[0023] FIG. 2 illustrates various databases and modules
that may be stored in the electronic exchange 102. A
database is an organized collection of data that may be
stored in memory and accessed by a processor. A module is
a set of one or more computer-readable instructions that may
be stored in memory and executed by a processor to perform
a specific action. The storage or execution of one or more of
the databases and modules may be distributed among one or
more computing device at the electronic exchange 102.
[0024] The electronic exchange 102 includes a communi-
cation module 200. The communication module 200 is used
for communication with one or more of the client devices
104, 106, 108. Communication may include transmitting
and/or receiving messages. For example, the communication
module 200 may provides one or more data feeds to sub-
scribing client devices 104, 106, 108. The communication
module 200 may configure the data feed in accordance with
aproprietary binary format (e.g., unique to an exchange), the
Financial Information Exchange (FIX) protocol, or other
now known or later developed format.

[0025] The communication module 200 may also receive
messages that include trade orders from one or more of the
client devices 104, 106, 108. A trade order may be an order
to buy or sell a tradeable object at a particular price, an order
to change or cancel a previously submitted order (e.g., a
working order), or other instruction for an electronic
exchange. A tradeable object is any object that can be traded.
Financial products such as stocks, options, bonds, futures,
currency, interest rates, warrants, funds, derivatives, securi-
ties, commodities, traded events, goods, index-based prod-
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ucts, and collections and/or combinations of these are some
of the objects that can be traded. By way of example, the
E-mini Standard and Poor’s 500 futures contract is a trade-
able object that is bought and sold electronically through the
CME’s GLOBEX® trading system. Such a trade order can
also be traded through the electronic exchange 102.

[0026] A user database 202 includes account data.
Account data is data related to market participants and other
users of the electronic exchange 102. For example, user
names, passwords, and other data that identifies market
participants uniquely or collectively may be stored in the
user database 202. Other data related to market participants,
such as risk limits, participant’s status (e.g., status as a
market maker), or other data related to the market partici-
pants, may also be stored in the user database 202. The
account data module 204 processes account data before,
during, and after electronic trading, such that the account
data may be used for electronic trading purposes.

[0027] A match engine module 206 matches bids and
offers. For example, match engine module 206 may be
executed to perform one or more matching algorithms for
matching contra-side bids and offers. Exemplary matching
algorithms include a “first in, first out” (“FIFO”) algorithm,
a pro-rata algorithm, an allocation algorithm, and a hybrid
price/time priority algorithm. The matching algorithm may
match outright orders or implied orders. A FIFO algorithm
matches orders based on a price and time priority. A first
order at a price level is the first order matched. Orders may
lose their priority and get re-queued if users increase the
quantity, change the price, or change the account number, for
example.

[0028] A trade database 208 includes data relating to
trades and descriptions of trades. For example, a trade
database may store data that identifies the time that a trade
took place and a contract price for a particular market
participant. Generally, the trade database 208 includes data
relating to trades that are complete (e.g., already matched).
[0029] The electronic exchange 102 includes an exchange
order book (“order book’) 210. An order book is a database
that includes data relating to unmatched quantity of trade
orders. For example, the order book 210 may include data
relating to a market for a tradeable object, such as the inside
market, market depth at various price levels, the last traded
price, and the last traded quantity. In addition to being used
by the match engine module 206 to match contra-side bids
and offers, the order book 210 may be used when generating
one or more data feeds that are sent to the client devices 104,
106, 108. A sell order is contra-side to a buy order with the
same price. Similarly, a buy order is contra-side to a sell
order with the same price.

[0030] An order book module 212 manages the order book
210. Managing the order book 210 may include updating the
order book 210. Updating the order book 210 may include
adding, removing, or changing orders listed in the order
book 210. The order book 210 may be updated periodically
(e.g., every 3 milliseconds) or when a certain event occurs.
For example, the order book 210 may be updated each time
a message that includes a trade order is received at the
electronic exchange 102. Alternatively, or additionally, the
order book 210 may be updated when contra-side bid and
offer are matched.

[0031] A market data module 214 obtains market data
from the order book 210. For example, using the order book
210, the market data module 214 may compute or otherwise



US 2021/0287289 Al

determine the inside market, market depth at various price
levels, the last traded price, the last traded quantity, or a
combination thereof. In another example, using the trade
database 208, the market data module 214 obtains data about
specific trade orders or market participants, such as data
related to completed trades. In yet another example, the
market data module 214 may generate market data related to
outright orders and/or implied orders. As such, the present
embodiments may be applied to either outrights or implieds.
Market data module 214 may provide the market data to a
data feed module 216 included in the electronic exchange
102.

[0032] The data feed module 216 may generate one or
more data feeds. A data feed is a series of one or more
messages that includes data related to a market for a trade-
able object. Different types of data feeds, such as a price data
feed, order data feed, fill data feed, or any other now known
or later developed data feed may be generated. A conven-
tional price data feed includes at least the inside market,
market depth, last traded price, and last traded quantity. The
data in the price data feed is not specific to a particular
market participant. As such, the price data feed may be
provided to a plurality of market participants, whether or not
these market participants are related. A price data feed may
be modified in accordance with an embodiment.

[0033] A conventional order data feed includes data relat-
ing to various orders at an electronic exchange. For example,
the order data feed may include an acknowledgement that an
order was received. A fill data feed includes data relating to
completed (e.g., filled) orders. The order data feed and fill
data feed may include data that is specific to a market
participant. As such, the order data feed and fill data feed
may be provided to individual market participants. A com-
bination of these data feeds may be combined together.
Furthermore, these data feeds may be modified in accor-
dance with an embodiment.

[0034] In an embodiment, the data feed module 216 gen-
erates a data feed that includes the inside market, but does
not include the market depth. According to this embodiment,
market participants may trade using the inside market.
Market direction must be judged from other sources, for
example, instead of using the market depth. For example,
market direction may be judged from market fundamentals,
data relating to a market participant’s completed orders,
news, and other tradeable object prices. The data feed
provides a more fair and optimal marketplace because the
electronic exchange provides the inside market but purpose-
fully leaves out the market depth. As such, the data feed
attempts to strike an optimal balance of providing market
data and protecting market integrity, as will be discussed in
more detail below.

[0035] In another embodiment, a data feed includes an
inside market and last traded price, but does not include
market depth. As a result, market participants may trade
using inside market and last traded price data. However, in
an embodiment, the market depth is intentionally left out of
the data feed. In another embodiment, the market depth is
included in the data feed but is masked, such that market
participants are unable to obtain the market depth.

[0036] In yet another embodiment, a data feed includes a
last traded price, but does not include the inside market or
market depth. In this embodiment, market participants may
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trade using the last traded price data. The last traded price
allows a market participant to approximate where the inside
market is currently located.

[0037] In some embodiments, the communication module
200 may compress a data feed prior to transmitting the data
feed to the subscribing client devices 104, 106, 108. Com-
pressing a data feed may include various types of compres-
sion used to reduce the size of the data feed. Compression
removes data from the data feed that can be reconstructed at
the client devices. Compression techniques may send only
enough data for the client devices to re-create the original
data feed.

[0038] The communication module 200 may transmit a
data feed to one or more client devices. Generally, a data
feed is transmitted using multicast channels or yet some
other transmission method, such as unicast. Multicast com-
munication is based on a group concept, where a group of
subscribers, such as a group of client devices, express an
interest in receiving a particular data stream (defined by a
multicast group address) from a source. For example, a price
data feed may be transmitted using multicast communica-
tion. Unicast communication involves sending data over a
network from a single sender to a single receiver. The order
data feed and/or fill data feed may be sent using unicast
communication, for example.

[0039] The risk management module 218 computes or
otherwise determines a user’s risk utilization in relation to
the user-defined risk thresholds. An order processing module
220 decomposes variable defined derivative products and
aggregates order types for processing by the match engine
module 206 and the order book module 212.

[0040] As shown in FIG. 2, the electronic exchange 102
includes a processor 222 and a memory 224. The processor
222 provides overall control for the electronic exchange
102. The processor 222 may be a general processor, digital
signal processor, application specific integrated circuit, field
programmable gate array, analog circuit, digital circuit,
programmed processor, combinations thereof, or other now
known or later developed processing device. Although
shown as a single device, the processor 222 may be a
combination of computing devices, such as a series of
servers that are in communication with each other. The
processor 222 is responsive to computer readable instruc-
tions stored in the memory 224.

[0041] The memory 224 is computer-readable storage
media. Computer-readable storage media includes various
types of volatile and non-volatile storage media. Examples
of computer-readable storage media include but are not
limited to a random access memory, a read-only memory,
and a hard disk drive. The memory 224 may be configured
to store data that may be accessed by the processor 222. For
example, the memory 224 is configured to store the data-
bases and modules 202-220 illustrated in FIG. 2. The
processor 222 is configured to access the data stored in the
databases and execute (e.g., perform) the modules.

b. Client Devices

[0042] Returning to FIG. 1, client devices 104, 106, 108
are computing devices (e.g., including a processor and
memory) that facilitate electronic trading. Examples of
client devices include personal computers, gateways, and
servers. As shown in FIG. 1, the client device 104 is a
desktop computer, client device 106 is a server-side device
that is configured for automated trading and is collocated
with the electronic exchange 102, and client device 108 is a
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mobile computer that is connected to the electronic
exchange 102 via at least one wireless connection (e.g.,
illustrated as a lightning bolt in FIG. 1).

[0043] A client device may be owned, operated, con-
trolled, programmed, configured, or otherwise used by a
market participant. A market participant is a trader (e.g., a
human) or a group of (e.g., more than one) traders. A group
of traders may use the same account number or have another
association with each other. For example, a group of traders
may have the same multicast group address. Client devices
104, 106, 108 of FIG. 1 may be owned, operated, controlled,
programmed, configured, or otherwise used by the same
market participant or different market participants.

[0044] A client device communicates with the electronic
exchange 102 via the network 110. For example, a trading
application running on a client device may receive one or
more data feeds from an electronic exchange 102. The
trading application may process the one or more data feeds
and display data from the one or more data feeds on a display
device. If the data feed does not include certain data, the
trading application is unable to display that data. For
example, unless the data feed includes the market depth or
other data that can be used to determine the market depth,
the trading application is unable to display market depth on
the display device.

c¢. Network

[0045] Network 110 is a network configured for commu-
nication. As such, the network 110 may include one or more
communication networks that connect the various compo-
nents shown in FIG. 1. The network 110 may include a
variety of direct or indirect connections. For example, the
network 110 may include a direct connection, such as a Ti
connection, or indirect connections via one or more inter-
mediary components, such as high-speed servers, routers,
gateways, and so on. The network 110 may be a packet-
based network, such as the Internet. However, any type of
network configuration can be used in accordance with an
embodiment.

d. Gateway

[0046] The gateway 112 communicates with one or more
of the client devices 104, 106, 108 and the electronic
exchange 102 and may facilitate communication between
these devices and systems. For example, the gateway 112
may receive a message that includes a trade order from a
client device and transmit the message to the electronic
exchange 102. As another example, the gateway 112 may
receive a data feed from the electronic exchange 102 and
transmit the data feed to one or more of the client devices
104, 106, 108,

[0047] The gateway 112 is a computing device that is
equipped for interfacing networks that use different proto-
cols. For example, the gateway 112 may process a message
that includes a trade order received from a client device. The
gateway 112 may convert the message into a format
accepted by the exchange 102. Similarly, the gateway 112
may transform a data feed that is in an exchange-specific
format into a format understood by a client device. The
gateway 112 may also perform other actions. For example,
the gateway 120 may coalesce market data from one or more
exchange systems and provide it to the client devices 104,
106, 108.
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Data Feed That Focuses on Providing a More
Optimal Marketplace

[0048] The present embodiments relate to a data feed that
departs from the general belief that more data is better and
instead seeks to provide a more optimal marketplace by
intentionally leaving out market depth. A data feed in
accordance with an embodiment may provide a more opti-
mal marketplace relative to a marketplace that uses a con-
ventional data feed that includes market depth. For example,
relative to a conventional data feed with market depth, a data
feed in accordance with an embodiment may reduce the
bandwidth required to deliver the data feed, increase market
integrity, unify market participants, ensure coordination of
markets is available to market participants, or any combi-
nation thereof.

[0049] Responding to the trading community’s desire for
more information, the amount of data included in a data feed
has continually increased over time. Market participants
generally believe that a data feed should include as much
data about a market as possible. In an attempt to accommo-
date the desire for more data, electronic exchanges have
continued placing more and more data into the data feed.
The increased loads of the data feeds have effectively
increased the bandwidth requirements necessary to distrib-
ute the data feeds to the various client devices. In some
instances, this has led to insufficient affordable bandwidth
and a less-than-optimal marketplace. A data feed without
market depth may have a lower bandwidth requirement than
a conventional data feed that includes market depth. Accord-
ingly, a marketplace using a data feed in accordance with an
embodiment is more optimal than a marketplace using a
conventional data feed because the bandwidth requirement
is lower.

[0050] A data feed in accordance with an embodiment
may increase market integrity. In some instances, market
participants use market depth to manipulate a market.
Manipulating a market may include “flashing.” Flashing
relates to submitting trade orders (sometimes very large
trade orders) away from the inside market without any
intention of the orders being filled, which can create a
buying or selling market pressure. In response, other market
participants will often trade based on this perceived market
pressure. However, the market participant(s) that is “flash-
ing” the market will remove the trade orders before they are
filled and submit other trade orders to achieve a more
desirable price. As a result, market depth may, in some
instances, assist market participants with manipulating the
markets. Accordingly, a marketplace that uses a data feed
without market depth may be more optimal than a market-
place that uses a conventional data feed that has market
depth. Without market depth, it may be more difficult for a
market participant to attempt to move the market move and
as a result more difficult to manipulate the market.

[0051] Not only are data feeds with market depth some-
times being used to manipulate markets, they may also be
used to determine other market participants’ trading strate-
gies. Providing market depth or other data that may be used
to determine market depth in a data feed allows market
participants to view the trading actions of other market
participants, whether they are trading large or small vol-
umes, by tracking market depth. This is not fair for the
market participants as a whole. Trading strategies are typi-
cally proprietary and should not be revealed to other market
participants. Revealing a trading strategy does not change
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market fundamentals but rather can lead to market manipu-
lation. Accordingly, a marketplace that uses a data feed
without market depth may be more optimal than a market-
place that uses a conventional data feed that has market
depth because it can be more difficult for a market partici-
pant to identify a trading strategy or identity without the
market depth. Reducing the possibility of market manipu-
lation may increase liquidity because market participants
will have greater confidence in the market and may be
encouraged to submit more trade orders. Alternatively, or
additionally, a greater number of market participants may be
attracted to participate in the market.

[0052] A data feed in accordance with an embodiment
may unify market participants. Conventional marketplaces,
which use conventional data feeds, do not provide a mar-
ketplace that unifies market participants. Instead, the con-
ventional data feeds have caused some market participants
to begin using other markets when buying or selling trade-
able object. For example, in the equities industry, market
participants sometimes use dark pools of liquidity when
buying or selling tradeable objects. Details about the market
are concealed or dark. Dark pools are often formed from
brokers’ order books and other off-market liquidity. No
details about the market are provided to other market
participants until after an order has been filled. The market
depth of a dark pool cannot be seen by any potential market
participant and can be imputed only after a market partici-
pant’s trade has been completed. For example, if a trade
order is filled at a particular price, the market participant
may determine that there was market depth at that particular
price. Even then, the data about the completed order is
generally delayed so as to prevent real-time or near real-time
imputed calculations about the market.

[0053] Dark pools of liquidity allow market participants to
move (e.g., buy or sell) tradeable object without showing
their actions to other market participants. Accordingly, mar-
ket participants wishing to conceal their trading strategy use
dark pools as an alternative to other markets and as a result
have divided market participants. Market participants are no
longer unified in the same market. Accordingly, a market-
place that uses a data feed with the inside market and/or the
last traded price but without market depth may be more
optimal than a marketplace that does not provide any
information about the market because it offers advantages
that attract market participants.

[0054] A data feed in accordance with an embodiment
may ensure that market participants are able to coordinate
among multiple (e.g., two or more) markets. Coordinating
among multiple markets may include leaning on a tradeable
object in the same or a different market. Leaning on other
tradeable objects is commonly referred to as hedging. Hedg-
ing requires knowing the price that each of the tradeable
objects is being quoted, such that a spread price between
different tradeable objects (e.g., not a bid-ask spread) may be
obtained. Markets that do not provide the inside market,
such as dark pools, do not allow a market participant to lean
on other tradeable objects because the inside market is
unknown. For example, because markets are interconnected
(e.g., have an impact on each other), different tradeable
objects, such as products and contracts, derive liquidity from
each other. Providing an inside market is more precise than
a dark pool and in this way allows the transfer of liquidity
to take place more effectively. Accordingly, a marketplace
that uses a data feed with the inside market and/or the last
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traded price but does not include the market depth may be
more optimal than a marketplace that does not provide any
information about the inside market because it allows mar-
ket participants to coordinate among markets.

[0055] FIG. 3 illustrates a diagram of a method 300 for
providing a data feed in accordance with an embodiment.
The method 300 may be implemented by any of an apparatus
(e.g., the electronic exchange 102 of FIG. 1), a system, a
computer program, a computer readable medium, or a
combination thereof. The method 300 may provide a data
feed that provides a more fair and optimal marketplace.

[0056] With respect to method 300, changes and modifi-
cations, such as additional, different, or fewer acts, may be
made to the process shown in FIG. 3 without departing from
the spirit and scope of certain inventive aspects described
herein. For example, the method 300 may include only acts
330-350 or a different combination of acts. Furthermore, the
acts shown in FIG. 3 may be performed in the order shown
or a different order.

[0057] In act 310, a computing device at an electronic
exchange, receives one or more messages that include trade
orders. These messages are received from one or more
remote electronic devices. A remote electronic device may
be a client device that subscribes to receive one or more data
feeds from an electronic exchange. The one or more mes-
sages may be received at various times. For example, the
computing device may receive 500 messages/millisecond
from a plurality of remote electronic devices. Each of the
received messages may include a single trade order or a
plurality of trade orders. In the case of a plurality of trade
orders, the trade orders may be non-related trade orders
(e.g., part of different trading strategies) or related trade
orders (e.g., part of the same trading strategy).

[0058] In act 320, the computing device at the electronic
exchange processes the one or more received messages.
Processing may include preparing the trade orders in the
messages for matching. Processing may also include
attempting to match orders with contra-side orders in the
exchange order book or with other received trade orders
prior to the trade orders being placed in an exchange order
book, as will be discussed below.

[0059] In act 330, the computing device at the electronic
exchange manages an order book. Managing an order book
includes attempting to match contra-side orders in the order
book, updating the order book, or the combination thereof.
Matching may include using a matching algorithm, such as
a “first in, first out” (“FIFO”) algorithm, an allocation
algorithm, and a hybrid price/time priority algorithm, to
match contra-side orders in the order book. Updating may
include adding, removing, or changing data in the order
book. For example, updating may include adding unmatched
orders from act 320 to the order book or removing matched
orders.

[0060] In act 340, the computing device at the electronic
exchange generates a data feed in accordance with an
embodiment. In an embodiment, the electronic exchange
generates a data feed that includes the inside market, but
does not include the market depth. As used herein, the term
market depth may include the actual market depth or other
data that is intended to be used to determine the actual
market depth. Consequently, market participants may trade
using the inside market data. The data feed provides a more
optimal marketplace because the electronic exchange pub-
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lishes the inside market to subscribing client devices, but
purposefully leaves out the market depth.

[0061] Of course it is possible, and even likely, for market
participants to use other sources to trade on and not just the
inside market, for example, in this embodiment. Also, it may
still be possible to reconstruct a market depth using other
sources, for example, a third-party that aggregates data and
provides a third party data feed. However, the exchange
published feed, which should remain neutral to all market
participants, seeks to provide a more optimal marketplace by
eliminating market depth from the data feed.

[0062] FIG. 4 illustrates a snapshot in time of an exem-
plary order book 210 for a tradeable object. In the exemplary
illustration of FIG. 4, the order book 210 includes various
price levels 410 for which there are existing orders. The
quantity 420 of orders at the various price levels, including
the inside market and perhaps at other price levels, is
commonly referred to as market depth. For example, at this
particular point in time, there are “10” unmatched offers to
sell at a price of “104.” Accordingly, the market depth for the
price of “104” is “10.” The inside market 430 is the best bid
price 440 and the best offer price 450.

[0063] In an embodiment, generating includes generating
a data feed that includes an inside market but does not
include market depth, the last traded price, the last traded
quantity, or a combination thereof. For example, using the
example shown in FIG. 4, an electronic exchange may
generate a data feed that includes the inside market 430,
which includes both the best bid price 440 and the best offer
price 450, but does not include the market depth 420 for any
of the price levels or the last traded price 460.

[0064] FIG. 5 is an example embodiment of a data feed
500. The data feed 500 includes header data 510, exchange
data 520, and inside market data 530. Header data 510 may
include data that is used for routing the data feed 500 to one
or more remote electronic devices, such as a destination
address (e.g., a multicast group address or unicast address).
Exchange data 520 may include data related to the originat-
ing exchange, such as data relating to a matching algorithm
being used to match contra-side trade orders. The inside
market data 530 includes the inside market. In this example,
the inside market is “98/100.” Other information may be
included in the data feed 500, as long as the data provides
a more fair and optimal marketplace.

[0065] In yet another embodiment, generating includes
generating a data feed that includes data that can be used to
determine the inside market but does not include the market
depth, last traded price, and last traded quantity. Data that
can be used to determine the inside market may include a
derivation of the inside market. A derivation of the inside
market is data that can be used to determine the inside
market but is not the actual inside market. For example, a
derivation of the inside market may be the best bid price (or
the best offer price) and a spread between these prices. Using
the illustration of FIG. 4, a data feed may include the best bid
price 440 and a spread of “+2.” This information may be
used to determine the inside market, for example, by adding
a value of “2” to the best bid price 440 of “98” to obtain the
best offer price 450 of “100.” Similarly, in some embodi-
ments, the best ask price 450 and a spread of “~2” may also
be used. Other data may also be used to determine the actual
location of the inside market and may be included in the data
feed.

Sep. 16, 2021

[0066] FIG. 6 is an example embodiment of a data feed
600. The header data 610 and exchange data 620 may be
similar to or the same as the header data 510 and exchange
data 520 of FIG. 5. The inside market data 630 includes the
best bid price “98” and the spread “+2” between the best bid
price and the best offer price relative to the best bid price.
This data may be used to determine that the inside market is
“08/100.” Alternatively, in an embodiment not shown, the
inside market data 630 may include the best offer price
“100” and the spread “-2” between the best bid price and the
best offer price relative to the best offer price.

[0067] The exemplary data feed shown in FIG. 6 may not
be as advantageous as the exemplary data feed shown in
FIG. 5 because the data feed of FIG. 6 may require addi-
tional processing, for example, at the electronic exchange
and/or at the remote electronic device. At the electronic
exchange, generating the data feed may require calculating
the spread between the best bid price and best offer price.
Similarly, when processing the data feed, the client device
may be required to calculate the inside market by adding or
subtracting the spread from the best bid or offer price,
depending on which was provided in the data feed. How-
ever, in both the examples of FIG. 5 and FIG. 6, the actual
inside market may be determined using the inside market
data 530, 630.

[0068] In yet another embodiment, the computing device
at the electronic exchange generates a data feed that includes
a last traded price but does not include the inside market and
market depth. The last traded price may be used to approxi-
mate the location of the inside market. For example, in the
illustration of FIG. 4, the last traded price 460 of “99” may
be used to accurately approximate the actual inside market
430 because the last traded price 460 is generally at or near
the inside market 430. In this illustration, the last traded
price 460 is actually between the best bid price 440 and the
best offer price 450. This provides an accurate way of
approximating the location of the inside market 430. Other
data may also be used to approximate the actual location of
the inside market and may be included in the data feed, for
example, instead of or along with the last traded price.
[0069] FIG. 7 is another example embodiment of a data
feed 700 that includes header data 710, exchange data 720,
and inside market data 730. The header data 710 and
exchange data 720 may be similar to or the same as the
header data 510 and exchange data 520 of FIG. 5. The inside
market data 730 includes the last traded price, which in this
example is “99.” The last traded, when used by the remote
electronic devices receiving the data feed 700, may provide
an approximation of the inside market, as opposed to the
actual inside market. Although this may not be as accurate
as providing the inside market data shown in FIGS. 5 and 6,
it still allows a market participant to make an approximation
of where the market is currently trading.

[0070] Although the last traded price may be beneficial,
the inside market may be more beneficial than the last traded
price because it is a current or near real-time value and not
a historical value. The last traded price shows what the
inside market was, which is a good indication, however, the
inside market may have moved since that point. Accord-
ingly, the inside market is generally more accurate than the
last traded price.

[0071] In yet another embodiment, the computing device
at the electronic exchange generates a data feed that includes
an inside market and last traded price, but does not include
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market depth. For example, using the illustration of FIG. 4,
the data feed may include the inside market 430 of “98/100”
and the last traded price 460 of “99.”

[0072] FIG. 8 illustrates an embodiment of a data feed
800. Header data 810 and exchange data 820 may be similar
or the same as header data 510 and exchange data 520 of
FIG. 5. The inside market data 830 may include the inside
market, which in this example is “98/100,” and the last
traded price, which is “99.” The data feed 800 does not
include data that may be used to determine a market depth
for the inside market.

[0073] In yet another embodiment, the computing device
at the electronic exchange generates a data feed that includes
the last traded price and a spread that associates the inside
market and the last traded price. The spread may be used to
determine the difference between the last traded price and
the inside market or further determine the actual or approxi-
mate location of the inside market. For example, using the
illustration of FIG. 4, the data feed may include the last
traded price 460 of “99” and a spread between both sides of
the inside market and the last traded price. For example, the
spread may be “+/-1,” which indicates that the inside market
is “98/100.” The spread may actually include two different
numbers. For example, the spread may be “+2, -3” indicat-
ing that the best offer price is “+2” from the last traded price
and the best bid price is “~3” from the last traded price.
[0074] FIG. 9 illustrates an embodiment of a data feed
900. The header data 910 and exchange data 920 may be
similar or the same as the header data 510 and exchange data
520 of FIG. 5. The inside market data 930 may include the
last traded price of “99” and a spread between the last traded
price and the inside market. In this example, the spread is
“H/-1"

[0075] Turning back to FIG. 3, once the computing device
at the electronic exchange generates the data feed, the
method 300 may proceed to act 350. In act 350, the
computing device at the electronic exchange provides the
data feed to the subscribing remote electronic devices.
Providing the data feed may include preparing a data feed
for transmission and/or transmitting the data feed. Preparing
the data feed may include compressing the data feed. Com-
pressing may include reducing the size of the data feed.
Transmitting the data feed may include sending, dissemi-
nating, publishing, or otherwise making available all or
some of the data in the data feed.

[0076] As a result of not including the market depth,
market participants will not be able to see the market depth
unless they attempt to recreate it through other means.
Because the data feed includes data that may be used to
determine or estimate the price location of the inside market
and omits market depth, the data feed may provide a more
optimal marketplace.

[0077] In an embodiment, a data feed may include market
depth; however, the market depth may be unavailable to the
market participants. For example, the market depth may be
masked or locked (e.g., password protected) or encrypted
without the market participants having a way to unlock or
decrypt the data. Although this may not reduce bandwidth
requirements, this embodiment does still provide a more
optimal marketplace because it does not allow market
manipulation or detection of a trading strategy based on data
in the data feed.

[0078] FIGS. 10A and 10B illustrate a dynamically chang-
ing market. FIG. 10A illustrates a snapshot in time of an
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exemplary order book 1000 in an electronic exchange 1002.
FIG. 10B illustrates a snapshot of the order book 1000 at a
different point in time than that shown in FIG. 10A. The
market in FIG. 10A is different than the market shown in
FIG. 10B.

[0079] InFIGS. 10A and 10B, the client devices 104, 106,
108 may submit trade orders to the electronic exchange
1002. The electronic exchange 1002 may receive the trade
orders and place them in the order book 1000. Trade orders
may be received at the electronic exchange 1002 at any time.
[0080] In FIG. 10A, the electronic exchange 1002 may
generate a data feed 1004. The data feed 1004 is a price data
feed. The data feed 1004 may include inside market data, for
example, as illustrated in FIGS. 5-9 and described above.
However, as shown in FIG. 10A, the inside market data may
include the actual inside market “98/100” because the best
bid is currently “98” and the best offer price is currently
“100.” Once generated, the electronic exchange 1002 may
transmit the data feed 1004 to a price server 1006. The price
server 1006 may be included in or operate in conjunction
with the electronic exchange 1002.

[0081] In FIG. 10B, the price server 1006 receives and
processes the data feed 1004 and distributes the data feed
1004 to subscribing client devices 104, 106, 108. According
to one example embodiment, processing the data feed 1004
may include sending the data feed 1004 via multicast to a
designated multicast group address. In such an embodiment,
all client devices, here client devices 104, 106, 108, sub-
scribing to that specific multicast address on the LAN will
receive the data feed 1004. A port may be assigned at the
client devices 104, 106, 108 to listen to multicast price data.
With respect to unicast communication, separate ports could
be assigned for receipt of fill data and order data, for
example, in a fill data feed, at the client devices. In such an
embodiment, a fill server and the order server may send fill
and order data to the predetermined ports at the client
terminals.

[0082] At this point in time, the market has changed. The
inside market is not “98/103.” The electronic exchange 1002
may generate another data feed 1008 that includes inside
market data, for example, as illustrated in FIGS. 5-9 and
described above. However, as shown in FIG. 10B, the data
feed 1008 may include the new inside market. That is, the
inside market of “98/103” may be included in the data feed
1008. The price server 1006 may again receive and distrib-
ute the data feed 1008 to the subscribing client devices 104,
106, 108.

[0083] In an embodiment, the electronic exchange has
access to the inside market, market depth, last traded price,
and last traded quantity. The electronic exchange, when
generating a data feed, such as an exchange provided data
feed, purposefully chooses to include the inside market
and/or last traded price. However, the electronic exchange
purposefully leaves out the market depth, even though this
information may be known by the electronic exchange.
[0084] In another embodiment, a method comprises
receiving, using a computing device at an electronic
exchange, order messages from a plurality of remote elec-
tronic devices. Each order message includes a trade order to
buy or sell a quantity of a tradeable object for a particular
price. The method also includes processing, using the com-
puting device, the order messages and determining a best bid
price, quantity of bids at the best bid price, a best ask price,
and quantity of asks at the best ask price. Processing
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includes attempting to match trade orders and entering
unmatched trade orders in an electronic order book. Provid-
ing using the computing device, a price message that
includes the best bid price and the best ask price to the client
devices being used by the market participants. Processing
may include sending, disseminating, or publishing. The
price message does not include the quantity of bids at the
best bid price and the quantity of asks at the best ask price
to prevent, for example, the price message from being used
to determine how the prices will move.

[0085] In yet another embodiment, a method for balancing
transparency of an electronic market for a tradeable object
and privacy of market participants that are participating in
the electronic market is provided. The method includes
managing, using a computing device at an electronic
exchange, an electronic order book with trade orders
received from client devices. The order book includes infor-
mation related to a best bid price, a best offer price, and
market depth. The method also includes constructing, using
the computing device, a price feed that includes a best bid
price and a best ask price but does not include quantity at
either the best bid price or best ask price. The best bid price
and best ask price are included to ensure that the market
participants are aware of an inside market and the quantity
at the best bid and ask price is omitted to ensure, for
example, that the privacy of the market participants is
protected. The computing device may send the price feed to
the client devices.

[0086] In yet another embodiment, a method for providing
a more fair and optimal marketplace includes processing,
using a computing device at an electronic exchange, an
electronic order book that includes trade orders received
from client devices. The electronic order book includes
information related to a best bid price, a best offer price, and
market depth for a tradeable object market. The method also
includes configuring, using the computing device, a data
feed such that the data feed includes the best bid price and
the best offer price but does not include market depth.
Configuring the data feed may include generating, deter-
mining, and constructing the data feed. The market depth is
omitted to prevent the market depth from being used to
determine how prices will move. The computing device may
send the data feed to the client devices.

[0087] While the inventions have been described with
reference to certain embodiments, it will be understood by
those skilled in the art that various changes may be made and
equivalents may be substituted without departing from the
scope of the invention. In addition, many modifications may
be made to adapt a particular situation or material to the
teachings of the invention without departing from the spirit
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or scope of the present inventions. Therefore, it is intended
that the inventions not be limited to the particular embodi-
ments disclosed herein.

1. (canceled)

2. A system including:

a match engine at an electronic exchange,

wherein the match engine is configured to receive an

order message from a remote electronic device speci-
fying a trade order for a quantity of a tradeable object
at a price, and

wherein the match engine is configured to process the

received order to identify a match for the received
order; and

a gateway in communication with the electronic

exchange,

wherein the gateway is configured to receive a market

data feed generated by the match engine according to a
first data format, wherein the market data feed includes
a plurality of matches at a plurality of prices for a
plurality of tradeable objects,

wherein the gateway is configured to extract a lowest

available offer price and a highest available bid for each
of the plurality of tradeable objects in the received
market data feed,

wherein the gateway is configured to generate a data feed

according to a second data format based on each of the
extracted lowest available offer price and the highest
available bid as a price spread for each of the plurality
of tradeable objects, wherein the second data format of
the generated data feed includes a plurality of market
data feeds each having the generated price spread for
one of a plurality of tradeable objects, and

wherein the gateway is configured to multicast the gen-

erated data feed to a plurality of remote electronic
devices in communication with the gateway.

3. The system of claim 2, wherein the highest available
bid is a best bid price for the tradeable object and the lowest
available offer price and is a best offer price for the tradeable
object and comprises an inside market for the tradeable
object.

4. The system of claim 3, wherein the market data feed
further comprises a last traded price for each of the plurality
of tradeable objects.

5. The system of claim 3, wherein the remote electronic
devices that receive the data feed do not receive the inside
market from the electronic exchange.

6. The system of claim 5, wherein the remote electronic
devices that receive the data feed estimate the market depth
based on data that is not in the data feed.
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