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SYSTEM AND METHOD FOR DISPLAYING TRADE INFORMATION FOR
ELECTRONIC TRADING EXCHANGE

FIELD OF THE INVENTION
[0001] The present invention relates to electronic trading systems and more particularly,
to a system and method for displaying executed trade information including aggregated trade

information and/or market side information.

BACKGROUND OF THE INVENTION
[0002] Trading exchanges have advanced from in-person floor trading operations to
technology-enabled electronic trading exchanges that allow remote users to participate in
various markets. In general, sellers submit sell orders (offers or asks) with prices at which
they will sell a specified quantity of tradable objects, and buyers submit buy orders (bids)
with prices at which they will buy a specified quantity of tradable objects. A tradable object,
as used herein, refers to any object which can be traded with a price and a quantity, and
includes various items such as stocks, bonds, funds, futures, spreads, options, commodities,
etc. In an electronic trading exchange, a host exchange disseminates to all connected
participants market information relating to bids, offers, and trades in order to provide the
same transparency that floor traders are provided. Sellers try to sell at the highest price and
buyers try to buy at the lowest price, and an exchange matching system facilitates the
matching of bids and offers in order to execute trades. In many electronic exchanges,
disseminated trade notifications typically include the tradable object for which the trade
occurred, the price upon which the buyer and seller agreed, the number of shares or contracts
that traded, and the exchange-time of the trade. .
[0003] Trade notifications rarely include any other descriptive information in addition to
what is specified above. In particular, the parties involved in the trade typically are not
revealed and most exchanges report every trade individually, regardless of whether or not the
trade resulted from a larger buy or sell order. For example, if there are 100 different sellers
each attempting to sell a single futures contract at the same price, and if a buyer submits a
buy order at that price and with a quantity of 100, this will result in 100 separate trade
notifications being generated, even though just a single buy order is involved. Similarly,

many trade notifications can be generated when there is a single sell order of a larger quantity
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which is divided up between multiple different buyers.

[0004] Trade notifications are received on the trader side by a trader system which
includes user devices and a trading application running for example on a server. The trade
notifications are processed in a desired manner, and the associated trade information is then
displayed in what is typically called a “trade ticker” on the display screens of the user
devices. Because new trade information is constantly being appended over the course of a
trading session, as new trades occur, the new trades are typically added to the end of the list
of trades on the ticker, and as they accumulate, the oldest trades are removed to make room
for the more recent trades.

[0005] Because this raw trade information can be overwhelming and trades can occur so
rapidly that they are scrolled off the screen before a trader has time to recognize and interpret
them, typically trading applications include features which allow the trader to specify filters
to eliminate some of the so-called “noise”, which is information that is not relevant to that
trader. For example, a trader may want to only be notified of trades for a particular tradable
object, or even a subset of a tradable object. If a trader is trading IBM stock, he may not care
about every Google trade. Additionally, since certain stocks like IBM may trade hundreds of
millions of times in a day, a trader may only want to be notified of trades with quantities
larger than or equal to a predetermined amount, such as 1,000 shares. Traditional trading
applications often have a filter by size feature to filter out those trades with quantities that are
less than a predetermined amount and display only those trades having quantities greater than
or equal to the predetermined amount.

[0006] Although such a filter feature can help to eliminate a lot of irrelevant information,
it can also lead to the unintentional elimination of important data. For example, if there are
35 different sellers each attempting to sell less than 1000 contracts of a specified futures
contract at the same price and with a total quantity of 25,000 contracts, and if a buyer
submits a buy order at that price and with a quantity of 25,000, this will result in 35 separate
trades and 35 corresponding trade notifications being generated, each having an associated
trade quantity of less than 1000 contracts. In this case, if a trader wants to have displayed
only those trades with quantities greater than 1000 contracts, the trader will not be aware that

these trades occurred and will unfortunately miss the fact that 25,000 contracts have traded.

20f19



WO 2010/135432 PCT/US2010/035416

[0007] Traders base their decisions to buy and sell on many factors, and knowing what
objects are trading, at what price, and when they are trading are all important factors.
However, other factors can also be helpful and are not conveyed using traditional trading
applications. For example, traditional tickers, while displaying the trade price, do not convey
whether the executed trade traded on the bid side or the offer side of the market. Further,
traditional tickers displaying trade information do not convey whether further volume is

available at a specific price.

BRIEF SUMMARY OF THE INVENTION
[0008] Therefore, it would be advantageous for a trading application and method to
group smaller trades into an aggregated trade for display when it is likely that a single larger
buy or sell order is involved, while retaining the ability to filter out and not display trades
having quantities or aggregated quantities less than a predetermined amount. Further, it
would advantageous to provide market side information and/or remaining available volume
at the trade price corresponding to each displayed trade. A trading application which
displays aggregated trade information, market side information, and/or remaining volume
information helps the trader assimilate and process a large amount of information such that
informed and rapid trading decisions can be made.
' [0009] In at least some embodiments, the present invention relates to a method for
displaying trade information. The method includes receiving from a host exchange a
plurality of trade notifications, each trade notification corresponding to an executed trade and
including an associated identification of the tradable object traded, an associated trade price,
an associated trade quantity, and an associated trade execution time. For each executed trade
of interest, a trading application determines whether fhe executed trade belongs in an
aggregated set with one or more other executed trades, wherein all executed trades in an
aggregated set are for the same associated tradable object, have traded at the same associated
trade price, and have been executed within a predetermined time period of each other. For
each aggregated set, the trading application causes to be displayed on a user display the
corresponding executed trades in the set as a single aggregated trade with the associated
identification of the tradable object traded, the associated trade price, and an associated
aggregated quantity. For each executed trade of interest not in an aggregated set, the trading

application causes to be displayed on the user display the associated identification of the
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tradable object traded, the associated trade price, and the associated trade quantity.

[0010] In other embodiments, the invention relates to a method for d}splaying trade
information, the method including receiving from a host exchange a plurality of trade
notifications, each trade notification corresponding to an executed trade and including an
associated identification of the tradable object traded, an associated trade price, an associated
trade quantity, and an associated trade execution time. The method also includes receiving
from a host exchange a plurality of bid and offer notifications, each bid or offer notification
corresponding to a respective buy or sell order and including an associated identification of
the tradable object, an associated bid or offer price, and an associated bid or offer quantity.
For each executed trade of interest, a trading application compares the associated trade price
to at least one of a highest bid price and a lowest offer price corresponding to the associated
tradable object traded existing at the time of the executed trade to determine whether the
executed trade occurred on a bid side or on an offer side of the market. For each executed
trade of interest, the trading application causes the associated identification of the tradable
object traded, the associated trade price, and the associated trade quantity to be displayed on
a user display, wherein each executed trade is displayed using an associated visual or audio
indicator for indicating whether it traded on the bid side or on the offer side of the market.
An associated visual indicator can be color, and each displayed trade can further indicate by

color whether additional volume exists at the associated trade price.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] Fig. 1 is a block diagram of an exemplary electronic trading exchange system in
accordance with at least one aspect of the invention;
[0012] Fig. 2 is an illustration of a display screen showing buy (bid) and sell (ask) orders
and corresponding prices; |
[0013] Fig. 3 is a flow chart of an exemplary method for displaying trade information in
accordance with at least one aspect of the invention; and '
[0014] Fig. 4 is an illustration of side by side display screens showing trade information
including aggregated traded on the left side in accordance with at least one aspect of the

invention and original trade information on the right side.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
[0015] The present invention is described herein with reference to one or more
exemplary embodiments, however, it should be understood that the present invention is not
limited to these embodiments. Those skilled in the art will appreciate that other
arrangements and other elements can be used instead, and some elements may be omitted
altogether. Further, as in most electronic systems, those skilled in the art will appreciate that
various components can be implemented as discrete or distributed components, and various
functions can be implemented by software, hardware, and/or firmware. For example, a
processor executing a set of machine language instructions stored in memory (software) may
perform various functions. Provided with the present disclosure describing several functions,
those skilled in the art can readily prepare appropriate computer instructions to enable such
functions.
[0016] Referring to Fig. 1, a block diagram of an exemplary electronic trading exchange
system 10 is illustrated which includes a host exchange 12 in communication with one or
more trader systems 14 via one or more networks 16. This system 10 allows traders to
electronically participate in the market using user devices 18 to receive and evaluate market
information and submit buy and sell orders for any of a variety of tradable objects supported
by that exchange system.
[0017] The host exchange 12 includes various computers, servers, and applications, and
is supported by any of a variety of exchange organizations, such as the Chicago Board of
Trade, the New York Stock Exchange, the Chicago Mercantile Exchange, or the like. Asis
known, the host exchange performs several functions including the receipt and review of the
submitted buy and sell orders, and the prioritization and matching of these orders to generate
executed trades. Further, the host exchange continually provides market information to the
trader systems, including bid and offer notifications and trade notifications. Each bid or offer
notification corresponds to one of the submitted buy or sell orders and includes an
identification of the associated tradable object, bid or offer price, and quantity desired. Each
trade notification corresponds to one of the executed trades and includes an identification of
the associated tradable object traded, the trade price, the trade quantity, and the execution
time. Different exchanges can provide this information in various formats and ways, such as

reporting every order or trade as it occurs, or reporting at pre-specified time intervals.
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[0018] The network 16 provides electronic communication between the host exchange 12
and the trader system 14 and can take any of a variety of forms, including the Internet, wired
or wireless connections, secured or unsecured communication, as is known.

[0019] Similarly, the trader system 14 can be implemented in a variety of ways, with the
illustrated embodiment including a server 20 or processor for receiving the market
information from the host exchange and capable of running a software trading application 22
which extracts relevant trade information and causes it to be displayed in a trade ticker on the
display screen 24 of one or more of the user devices 18. The user devices 18 can take
various forms such as personal computers or hand-held devices and can be connected to the
server via a network 26, such as a local or wide area network, in a wired or wireless manner.
[0020] In general, the trading application 22 facilitates the display of market information
such as executed trades and associated prices and quantities on display screens 24 of
respective user devices 18, wherein certain executed trades are aggregated when defined
conditions are met, and wherein trades having quantities below a predetermined threshold
can be filtered out and not displayed, as more fully described below. Further, the trading
application 22 facilitates the display of other important trade information such as whether a
trade has occurred on the bid side or the offer side of the market, and whether additional
trade volume is available. This new information is provided to the trader in an intuitive way,
so that just by looking at the displayed trades in the trade ticker, this additional trade
information can be quickly understood and acted upon by the trader.

[0021] Most exchanges such as host exchange 12 provide notifications corresponding to
all submitted buy and sell orders, including information relating to modifications or
cancellations, and executed trades as they occur and so it is up to the trader system 14 to
maintain a current state or “book” for each tradable object, which is a consolidation of all the
information related to prices and quantities for that tradable object. For example, the trading
application 22 keeps track of this current state information and also facilitates the display of
this information by displaying existing buy and sell order prices and quantities in a manner
such as shown in Fig. 2. The first column displays buy order quantities, the second column
displays prices, and the third column displays sell order quantities. Each buy order quantity
in the first column is aligned in the same row as an associated price in the second column,

and each sell order quantity in the third column is also aligned in the same row as an
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associated price in the second column. For example, the current state information presented
in Fig. 2 has incorporated the following information for Google shares (GOOG):

a sell order of 117 shares at a price of $400.2

a sell order of 26 shares at a price of $400.1

a buy order of 100 shares at a price of $400.0

a buy order of 13 shares at a price of $399.9

a buy order of 27 shares at a price of $399.7
[0022] As described below, this consolidated buy and sell order information can be used
to provide meaningful information to supplement the trade information, té) determine whether
an executed trade occurred on the bid side or offer side of the market and to determine
whether remaining volume is available at the associated trade price. For example, using the
example shown in Fig. 2, if a trade notification then comes along for GOOG at a price of
$400.1 per share for 26 shares, at that moment, it can be determined that the entire offer at
that price has traded and no additional volume is currently available at that trade price.
[0023] As for the determination of market side information, the current inside market
(highest buy order price/ lowest sell order price at a point in time) for a tradable object allows
the determination of whether the object traded by someone “lifting” the offer (buying at the
resting sell order price) or by someone “hitting” the bid (selling at the resting buy order
price). For example, if the trade price for a share of GOOG is $400.0 and the current market
has a bid price of $400.0 and an offer price of $400.1, then the trade occurred on the bid side
of the market.
[0024] Knowing this additional information can be helpful to a trader to make informed
decisions regarding buying and selling that tradable object, because it provides insight into
movement and momentum of the market, and provides valuable insight to the trader
regarding the current ability or inability to transact at that price.
[0025] Referring now to Fig. 3, a method is illustrated showing the steps performed by
the trading application 22 of the trader system to display trade information on a ticker on a
user display. At a step 100, market information is received from the host exchange. In
particular, the trading application receives from the host exchange a plurality of trade
notifications. Each trade notification corresponds to one of the executed trades, and includes

an associated identification of the tradable object traded, an associated trade price, an
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associated trade quantity, and an associated trade execution time. The trading application
also receives from the host exchange a plurality of bid and offer notifications, each bid or
offer notification corresponding to a respective buy order or sell order of a tradable object,
and including an associated identification of the tradable object involved, an associated bid or
offer price, and an associated bid or offer quantity.

[0026] At a step 110, the trading application receives any user preferences regarding
which executed trades are of interest, such as which tradable objects are of interest, and
whether any filters should be applied in order to prevent the display of trades having
quantities less than (or less than or equal to) a predetermined threshold quantity. For
example, a trader can specify via the user device that only GOOG trades are of interest and
should be displayed, and only those GOOG trades with quantities greater than or equal to (or
greater than) 1000 shares should be displayed. In the absence of a user selection, a default
threshold quantity can be used to prevent the display of trades having associated quantities
below that default amount. For example, a default threshold can be a set value such as 100
shares or contracts or a value selected in a previous session.

[0027] At a step 120, for each executed trade of interest, the associated trade price is
compared to at least one of a current highest bid price and a lowest offer price corresponding
to the associated tradable object and existing at the associated trade execution time to
determine whether the executed trade occurred on a bid side or on an offer side of the market.
[0028] At a step 130, for each executed trade of interest, it is determined whether that
trade and any other executed trades belong in an aggregated set. Certain conditions can be
defined such that when met, executed trades in the aggregated set are assumed to correspond
to a larger buy or sell order. In one embodiment, if there are two or more executed trades for
the same tradable object at the same price and within a predetermined time period, such as
three seconds, the executed trades are deemed to be part of the same aggregated set. The
trading application can utilize a default predetermined time period or a trader can specify a
desired predetermined time period. The determination of a likely aggregated trade composed
of smaller trades can be further refined with other conditions such as requiring that no
intervening trades occur involving different tradable objects. This is because if a buy or sell
order is matched with multiple sell or buy orders and multiple trades are executed, it can be

safely assumed that the host exchange will disseminate all trade notifications that correspond
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to those multiple trades before disseminating any other trade information.

[0029] Another consideration to determine whether or not reported trades should be
aggregated is by evaluating the state of the market when the trades occurred, and only
aggregating those trades which occurred on the same bid or offer side of the market. Thus in
a preferred embodiment, executed trades are aggregated when they are for the same tradable
object at the same trade price, are executed within a predetermined time period of each other
without an intervening trade of a different tradable object, and all occur on the same bid or
offer side of the market.

[0030] Consider the following examples showing trade times, an identification of the
tradable object, prices, and associated quantities. If the following three trades occur in rapid

succession, then the two GOOG trades are not aggregated because of the intervening IBM

trade:

09:02:19 GOOG 402.22 16
09:02:19 IBM 106.32 105
09:02:19 GOOG 402.22 4

[0031] If the following trades occur, these trades are not aggregated because different

trade prices are involved:

09:02:19 GOOG 402.2 16
09:02:19 GOOG 402.1 92
09:02:19 GOOG 402.2 102

[0032] In this case, because the trade with a different price is in between two other trades
at the same price, the trades could not have resulted from a single buy or sell order.
Aggregation is not appropriate because then relevant information would not be conveyed to
the trader — namely that GOOG was trading on both sides of the market. In this example,
each GOOG trade would be separately displayed on the user display.

[0033) Consider the following trades:

1. 09:02:19 GOOG 402.21 16 determined to have traded on offer side
2. 09:02:20 GOOG 402.21 92 determined to have traded on bid side
3. 09:02:20 GOOG 402.21 102  determined to have traded on bid side
4. 09:02:20 GOOG 402.22 44 determined to have traded on bid side
5. 09:02:21 GOOG 402.21 22 determined to have traded on offer side
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6. 09:02:21 GOOG 402.21 2 determined to have traded on offer side
[0034]  The trading application would form a first aggregated set for trades 2 and 3 and a
second aggregated set for trades 5 and 6. Trades 1 and 4 are not part of aggregated sets. In
other words, if two or more executed trades occur for the same tradable object and at the
same price, without any intervening trades, and within a predetermined time period specified
by the trader (for example, three seconds), but these executed trades occurred on both sides
of the market, the trades are not aggregated.

[0035] At a step 140, the executed trades of interest are displayed in a ticker on a user
display. In particular, for each aggregated set, an aggregated trade is displayed with the
associated identification of the tradable object that was traded, the associated aggregated
quantity, the associated trade price, and optionally an execution time. Similarly, for each
executed trade of interest which is not in an aggregated set, the associated identification of
the tradable object is displayed, along with the associated trade quantity and the

associated trade price, and optionally the execution time.

[0036] In a preferred embodiment, each displayed trade is displayed using an associated
visual or audio indicator, such as color, for indicating whether it traded on the bid side or on
the offer side of the market. For example, the color can be blue if the trade traded on the bid
side and red if the trade traded on the offer side of the market. Color is useful because it is a
visual indicator which is quickly perceived and interpreted. Other indicators such as fonts or
icons for conveying this information can also be used.

[0037] Thus in the previous example, the following will be displayed (assuming no
filtering by size) with one or more items associated with each displayed trade, and preferably

the entire trade information, in an associated color as indicated below:

09:02:19  GOOG 402.21 16 [inred]
09:0220  GOOG 402.21 194 [in blue]
09:0220  GOOG 402.22 44 [in blue]
09:02:21 GOOG 40221 24 [inred]

[0038] The associated color for each displayed trade can further indicate whether
additional volume exists at the trade price. How much additional volume is available is
determined by referencing the current state of the tradable object then existing. Specifically,

if no additional volume exists at the trade price, the associated color is lighter compared to
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when additional volume is available. For example, if no additional volume is available, then
the displayed trade will be shaded light blue to indicate the last price traded in its entirety on
the bid side, or light red (pink) to indicate it traded in its entirety on the offer side.

[0039] As a final example, consider the case wherein several tradable objects are being
monitored, with the occurrence of the following trades:

1. 09:02:02 GE:BF HI-M1-Ul1 1.0 106  [on bid side]

2. 09:02:02 GE:BF HI-M1-U1 1.0 6 [on bid side, no add’l volume]
3. 09:02:19 GEM9-GEMO 46.5 15  [on offer side]

4, 09:02:19 GEU9-GEHO 22.5 30 [on offer side]

5. 09:02:22 GEU9-GEHO 22.5 3 [on offer side]

6. 09:02:22 GEM9-GEMO 46.5 5 [on offer side]

7. 09:02:23 GEU9-GEHO 22.5 10 [on offer side]

8. 09:02:24 GEU9-GEHO 22.5 10 [on offer side]

9. 09:02:24 GEU9-GEHO 22.5 70  [on offer side]

10.  09:02:24 GEU9-GEHO 22.5 35  [on offer side]

11. 09:02:24 GEU9-GEHO 22.5 16  [on offer side]

12.  09:02:24 GEU9-GEHO 22.5 10 [on offer side]

13. 09:02:25 GEU9-GEHO0 22.5 47  [on offer side]

4. 09:02:25 GEU9-GEHO 22.5 1 [on offer side]

15. 09:02:25 GEU9-GEHO 22.5 2 [on offer side]

16.  09:02:25 GEU9-GEHO 22.5 5  [on offer side]

17.  09:02:25 GEU9-GEHO0 22.5 10 [on offer side]

18.  09:02:26 GEU9-GEHO 22.5 30  [on offer side]

19.  09:02:26 GEU9-GEHO 225 20 [on offer side, no add’l volume]
20.  09:02:26 GEU1-GEZ1 23.0 5  Jon bid side]

21, 09:02:26 GEU1-GEZ1 23.0 14  [on bid side, no add’l volume]
22, 09:02:27 GEU9-GEMO 46.5 5 [on offer side]

23.  09:02:27 GEU9-GEHO 22.5 3 [on offer side]

24. 09:02:27 GEU9-GEHO 22.5 5 [on offer side, no add’l volume]
25.  09:02:27 GEU9-GEHO 22.5 2 [on offer side]
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In this example, the trading application 22 will operate in a manner such that trades 1
and 2 will be aggregated, trade 3 will not be aggregated, trade nos. 4 and 5 will be
aggregated, trade no. 6 will not be aggregated, trade nos. 7-19 will be aggregated, trade nos.
20 and 21 will be aggregated, trade no. 22 will not be aggregated, and trades nos. 23-25 will
be aggregated. Therefore, the following trade information will be displayed:

09:02:02 GE:BFHI-M1-Ul 1.0 112 [inlight blue]

09:02:19  GEM9-GEMO 465 15  [inred]
09:02:22  GEU9-GEHO 22.5 33 [inred]
09:02:22  GEM9-GEMO 46,5 5 [inred]
09:02:26  GEU9-GEHO 22.5 266 [in pink]
09:02:26  GEU1-GEZI 230 19 [inlight blue]
09:02:27  GEU9-GEMO 46,5 5  [inred]
09:02:27  GEU9-GEHO 225 10 [inred]

[0040] Fig. 4 is an illustration of side by side display screens of the above example,
showing on the left side a display of the trade information using the aggregation of trading
application 22, and showing on the right side the original trade information. Because Fig. 4
is in black and white, it is unable to specifically show the visual indicators described above.
Of note is that trade nos. 7-19 in the trade ticker on the right side, corresponding to executed
trades of 266 contracts of GEU9-GEHO which are the result of a single buy order, take up 13
lines, and these can be replaced by a single line in the trade ticker on the left using the trading
application 22 of the present application. This provides a significant advantage to the trader,
in that small quantities do not need to be added or estimated to understand the scope of these
trades. Additionally, if a trader had chosen to show only trades with quantities of 100 or
more, none of the trades on the right side would have been displayed because each associated
quantity is less than 100. In contrast, this trade information would still be displayed in the
ticker on the left side.

[0041] In summary, the trading application 22 provides a trade ticker that smartly
consolidates executed trades that belong to each other and therefore makes the trade ticker
easier to follow. Especially during fast market times, each displayed trade likely remains on
the trade ticker for a longer period of time before being displaced by newer trades, in contrast

to prior art trading applications which don’t aggregate trades and where many smaller trades
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can easily quickly cover multiple screens and result in the quicker disappearance of prior
trades. Additionally, providing aggregated quantities to the trader is a major benefit because
it eliminates having to add or approximate the total number of shares or contracts traded in
many smaller trades. Further, aggregation allows a filter by size feature to be implemented
without the risk of losing key information.

[0042] By evaluating a current state of the market when trade notifications are
disseminated, certain information can be determined that is not provided in the disseminated
market information, namely, whether executed trades occurred on the bid side or the offer
side of the market, and whether additional volume remains at the trade price. This
information enables a trader to make decisions by describing with more certainty the
momentum or state of a market and whether further trading volume at that price is possible.
This is in contrast to prior art trading applications which display trade information and
merely indicate “upticks” and “downticks” in a market such as by way of an up arrow or a
down arrow associated with a displayed trade to indicate price movement of the most recent
price to the previous price.

[0043] For example, an active trader is often concerned with what direction the market is
currently moving and whether specific prices are available to trade something, especially if
the trader is concurrently engaging in another trade, in order to set up a spread position for
example. The trading application 22 and resulting display described above provides more
complete information to the trader if a market is already in the process of moving, saving
time and effort. For example, assume the inside market prices corresponding to a particular
tradable object are $14/$15. Assume that the trader system determines that the last trade
price of $14.5 occurred on the offer side, and no volume remains on the offer side. As
described above, this trade information would then be displayed in pink, informing the trader
that no additional volume exists at that offer price to be bought. If instead a spread trader
knows he can buy at that price, he may offer to sell something else at a level he considers a
better sale. The $14.5 offer for that trade is his 'lean'. He was doing another trade 'leaning'
on the info that he could buy that market at $14.5.

[0044] With prior art tickers, an up arrow only indicates that $14.5 was a higher trade
price than the previous trade. A trader can assume with a certain probability that the latest

trade traded on the offer side of the market at the time of the trade notification (since $14 was

13 0f 19



WO 2010/135432 PCT/US2010/035416

previous and lower), but he cannot safely assume that the $14.5 offer is still there to buy. So
the prior art ticker has left an information gap, and the trader would have to go check another
display screen showing bids, offers and prices for that tradable object to see whether the
inside market js now 13.5/14.5, 14/14.5, 14/15, or 14.5/15. It could be any of those, and
important seconds can elapse in the process of checking.

[0045] However, the pink indication on the ticker of the present invention tells a trader
that at that moment, there is definitely not a 14.5 offer, so caution should be employed. A
new 14.5 offer may come in to the market, but the trader at least knows the important
information that he lost his lean so he needs to re-access the other actions he is
contemplating. The only informational gap that the ticker of the present invention has left is
whether the market is now 14/15 or 14.5/15, but the fact that the offer $14.5 price has traded
out and no volume is available is very useful and doesn't leave the information gap that an
arrow would.

[0046] Assume now instead that the last trade price of $14.5 occurred on the bid side,
and additional volume is available. This would be indicated by a blue $14.50 price on the
ticker. This lets the trader know that there is still at least some quantity bid at the price at
least at that moment. It is possible that the $14.5 bid may disappear and the trader is left
momentarily unaware, but trading decisions are determined more by what is the state at an
exact moment, with the understanding that what may happen next cannot be predicted with
certainty.

[0047] Thus, this trading application 22 and resultant user display enables a trader to
operate in a more efficient, accurate, and convenient manner. For a market-maker, this
increased efficiency translates into more liquid and deeper markets, one of the great and
envied attributes of this country's capital markets.

[0048] It is specifically intended that the present invention not be limited to the
embodiments and illustrations contained herein, but include modified forms of those
embodiments including portions of the embodiments and combinations of elements of

different embodiments as come within the scope of the following claims.
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CLAIMS

We claim:

1. A method for displaying trade information, the method comprising:

receiving from a host exchange a plurality of trade notifications, each trade
notification corresponding to an executed trade and including an associated identification of
the tradable object traded, an associated trade price, an associated trade quantity, and an
associated trade execution time,

for each executed trade of interest, determining whether the executed trade belongs in
an aggregated set with one or more other executed trades, wherein all executed trades in an
aggregated set are for the same associated tradable object, have traded at the same associated
trade price, and have been executed within a predetermined time period of each other,

for each aggregated set, displaying on a user display the corresponding executed
trades in the set as a single aggregated trade with the associated identification of the tradable
object traded, the associated trade price, and an associated aggregated quantity, and

for each executed trade of interest not in an aggregated set, displaying on the user
display the associated identification of the tradable object traded, the associated trade price,
and the associated trade quantity.

2. The method of claim 1, further wherein all executed trades in the aggregated
set have been executed within the predetermined time period without an intervening executed
trade of a different tradable object.

3. " The method of claim 2, further wherein all executed trades in the aggregated
set have occurred on the same bid or offer side of the market.

4. The method of claim 1, wherein an aggregated trade or an executed trade not
in an aggregated set is not displayed if the associated aggregated or trade quantity is less than
a predetermined amount.

5. The method of claim 1, wherein each displayed trade includes an associated
visual indicator for indicating whether it traded on the bid or offer side of the market.

6. The method of claim 5, wherein the associated visual indicator is color.

7. The method of claim 6, wherein the associated color for each displayed trade
further indicates whether additional volume exists at the associated trade price.

8. The method of claim 7, wherein if no additional volume exists at the

150f 19



WO 2010/135432 PCT/US2010/035416

associated trade price, the associated color is lighter compared to when additional volume is

available.
9. The method of claim 1, wherein the displayed trades are displayed on the user
display as they occur.

10.  The method of claim 9, wherein when the user display is full, displayed trades
corresponding to more recent trades replace less recent trades.

11. A method for displaying trade information, the method comprising;:

receiving from a host exchange a plurality of trade notifications, each trade
notification corresponding to an executed trade and including an associated identification of
the tradable object traded, an associated trade price, an associated trade quantity, and an
associated trade execution time,

receiving from a host exchange a plurality of bid and offer notifications, each bid or
offer notification corresponding to a respective buy or sell order and including an associated
identification of the tradable object, an associated bid or offer price, and an associated bid or
offer quantity,

for each executed trade of interest, comparing the associated trade price to at least one

of a highest bid price and a lowest offer price corresponding to the associated tradable object
traded and existing at the associated trade execution time to determine whether the executed
trade occurred on a bid side or on an offer side of the market, and

for each executed trade of interest, displaying on a user display the associated
identification of the tradable object traded, the associated trade price, and the associated trade
quantity, wherein each executed trade is displayed using an associated indicator for
indicating whether it traded on the bid side or on the offer side of the market.

12. The method of claim 11, wherein the associated indicator is a visual indicator.

13. The method of claim 12, wherein the associated visual indicator is color.

14.  The method of clam 11, wherein the associated indicator for each displayed
trade further indicates whether additional volume exists at the associated trade price.

15. A method for displaying trade information, the method comprising:

receiving from a host exchange a plurality of trade notifications, each trade
notification corresponding to an executed trade and including an associated identification of

the tradable object traded, an associated trade price, an associated trade quantity, and an
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associated trade execution time,

receiving from a host exchange a plurality of bid and offer notifications, each bid or
offer notification corresponding to a respective buy or sell order and including an associated
identification of the tradable object, and associated bid or offer price, and an associated bid
or offer quantity,

for each executed trade of interest, comparing the associated trade price to at least one
of a highest bid price and a lowest offer price corresponding to the tradable object traded and
existing at the associated trade execution time to determine whether the executed trade
occurred on a bid side or on an offer side of the market,

for each executed trade of interest, identifying any other executed trades which
together form an aggregated set, wherein executed trades in the aggregated set are for the
same tradable object, have the same associated trade price, have been executed within a
predetermined time period of each other without an intervening reported trade, and occurred
on the same bid or offer side of the market,

for each aggregated set, displaying on a user display the corresponding executed
trades in the set as a single aggregated trade with the associated identification of the tradable
object traded, the associated trade price, and an associated aggregated quantity, and

for each executed trade of interest not in an aggregated set, displaying on the user
display that executed trade with the associated identification of the tradable object traded, the
associated trade price, and the associated trade quantity,

wherein each displayed trade is displayed using an associated indicator for indicating
whether the corresponding executed trade or aggregated trade traded on the bid side or on the
offer side of the market.

16. The method of claim 15, wherein trades are not displayed if the associated
quantity is less than a predetermined amount.

17.  The method of claim 15, wherein the associated indicator for each displayed
trade further indicates whether additional volume exists at the associated trade price.

18. The method of claim 17, wherein the associated indicator is color.

19. A trader system for displaying trade information, the system comprising:

a user device for inputting buy and sell orders and user preferences including which

tradable objects are of interest,
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a processor running a trading application, wherein the trading application for each
executed trade of interest, operates to compare an associated trade price to at least one of a
highest bid price and a lowest offer price corresponding to the tradable object traded and
existing at the associated trade execution time to determine whether the executed trade
occurred on a bid side or on an offer side of the market, and for each executed trade of
interest, to identify any other executed trades which together form an aggregated set, wherein
executed trades in the aggregated set are for the same tradable object, have the same
associated trade price, have been executed within a predetermined time period of each other
without an intervening reported trade, and occurred on the same bid or offer side of the
market, and

a display for displaying trade information, wherein for each aggregated set, the
corresponding executed trades in the set are displayed as a single aggregated trade with an
associated identification of the tradable object traded, an associated trade price, and an
associated aggregated quantity, wherein for each executed trade of interest not in an
aggregated set, that executed trade is displayed with an associated identification of the
tradable object traded, an associated trade price, and an associated trade quantity, and
wherein each displayed trade is displayed using an associated visual indicator for indicating
whether the corresponding executed trade or aggregated trade traded on the bid side or on the

offer side of the market.
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