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IMPLIED ORDER QUALITY

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of U.S. Patent Application No. 12/822,979

filed June 24, 2010, which is incorporated herein by reference in its entirety.

BACKGROUND

[0002] The present inventions are directed towards electronic trading systems. More
particularly, certain embodiments of the present inventions are directed towards implied order

quality in clectronic trading systems.

[0003] An electronic trading system provides for electronically matching orders to buy
and sell items to be traded. The items may include, for example, stocks, options, futures
contracts, and commodities. Typically, an electronic exchange in the electronic trading
system is used to match the orders. In addition, the electronic exchange provides market data
to various client devices in the electronic trading system used by traders to place the orders.
For example, the electronic exchange may provide market data such as prices for various
items available for trading and trade confirmations indicating what trades have occurred at

what quantities and/or prices.

[0004] A trader typically desires to know about as many buy and/or sell orders as
possible for a particular market. For example, when trading in a particular market, a trader
may find it useful to see direct orders in the market. In addition, a trader may find it useful to
see prices and quantity that have been implied into the market, sometimes referred to as
“implieds,” “implied quantity,” “implied quantities,” or “implied orders.” Implied orders are
derived from direct orders in other markets. For example, orders in outright markets may
imply orders into a spread market and orders in a spread market plus orders in an outright

market may imply orders into another outright market. Providing implied orders along with

direct orders in a particular market may improve price discovery and liquidity, for example.

[0005] However, implied orders may go away quickly and/or unexpectedly, so a trader is
exposed to risk by relying on them. Current systems allow a trader to select whether implieds
for a particular market should be shown and/or utilized for trading. A trader may be able to

see either all implieds or no implieds, for example. Also, some current systems may be
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configured to show implieds for a particular market when the implied is available from a
specified minimum number of sources. In this case, because the implied is available from
multiple sources, this may increase the chance that at least a portion of the implied order will
be available when the trader wishes to trade against it. However, this is still problematic as a
trader may miss opportunities and/or not get the best price by ignoring some or all implieds

and the trader is still exposed to risk by utilizing the implieds.
SUMMARY

[0006] The inventions described herein include, but are not limited to, various devices,
systems, methods, and computer program products. Only a few, of the many, inventions are

summarized in this section.

[0007] Certain embodiments of the present inventions provide implied order quality. The
quality may be viewed as an indication of how much an implied order and/or an aggregate
quality for implied orders may be relied upon. Certain embodiments utilize various
techniques for determining a quality for an implied order. Certain embodiments utilize
various techniques for determining an aggregate quality for implied orders. Certain
embodiments provide an indicator of the quality for an implied order and/or of the aggregate
quality for implied orders. Certain embodiments filter an implied order based on a

determined quality value and/or determined aggregate quality.

[0008] Certain embodiments of the present invention provide a method including
receiving by a computing device an implied order for a tradeable object, determining by the
computing device a quality value for the implicd ordcr for the tradcable object, and
generating by the computing device a quality indicator representing the quality value for the

implied order.

[0009] Certain cmbodiments of the present invention provide a mecthod including
receiving by a computing device a plurality of implied orders for a tradeable object,
determining by the computing device an aggregate quality value for the plurality of implied
orders for the tradeable object, and generating by the computing device an aggregate quality

indicator representing the aggregate quantity valuc for the plurality of implicd ordcrs.
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[0010] Other embodiments of the present inventions are described below. In addition,
modifications may be made to the described embodiments without departing from the spirit

or scope of the inventions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Example embodiments are described herein with reference to the following

drawings.

[0012] Figure | illustrates a block diagram of an electronic trading system in which

certain embodiments of the present inventions may be employed.

[0013] Figure 2 illustrates a block diagram of an electronic trading system in which

certain embodiments of the present inventions may be employed.

[0014] Figure 3A illustrates a trading interface in which certain embodiments of the

present inventions may be employed.

[0015] Figure 3B illustrates a trading interface in which certain embodiments of the

present inventions may be employed.

[0016] Figure 3C illustrates a trading interface in which certain embodiments of the

present inventions may be employed.

[0017] Figure 4 illustrates a block diagram of a system according to an embodiment of

the present inventions.

[0018] Figure 5 illustrates a flowchart of a method according to an embodiment of the

present inventions.

[0019] The foregoing summary, as well as the following detailed description, will be
better understood when read in conjunction with the drawings which show certain
embodiments of the present inventions. The drawings are for the purpose of illustrating
certain embodiments, but it should be understood that the present inventions are not limited

to the arrangements and instrumentality shown in the drawings.
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DETAILED DESCRIPTION

[0020] Certain embodiments of the present inventions provide implied order quality. The
quality may be viewed as an indication of how much an implied order and/or an aggregate
quality for implied orders may be relied upon. Certain embodiments utilize various
techniques for determining a quality for an implied order. The quality may be determined
based on the generation of the implied order, the origin of the implied order, the number
and/or quantity of the orders the implied order is derived from, the price level of the implied
order, and/or the combination of one or more techniques, for example. Certain embodiments
utilize various techniques for determining an aggregate quality for implied orders. The
aggregate quality may be determined based on the number and/or quantity of the implied
orders, the price level of the implied orders, and/or the combination of one or more
techniques, for example. Certain embodiments provide an indicator of the quality for an
implied order and/or of the aggregate quality for implied orders. Certain embodiments filter

an implied order based on a determined quality value and/or determined aggregate quality.

I. Example Electronic Trading System

[0021] Figurc 1 illustrates a block diagram of an clectronic trading system 100 in which
certain embodiments of the present inventions may be employed. The system 100 includes a
client device 110, a gateway 120, and an electronic exchange 130. The client device 110 is in
communication with the gateway 120. The gateway 120 is in communication with the

cxchange 130.

[0022] In operation, the client device 110 may be utilized by a user to send orders to buy
or sell tradeable objects at the exchange 130. The orders are sent through the gateway 120 to
the exchange 130. In addition, market data is sent from the exchange 130 through the
gateway 120 to the client device 110. The user may also utilize the client device 110 to
monitor this market data and base a decision to send an order for a tradeable object on the

market data.

[0023] A tradeable object is anything which can be traded with a quantity and/or a price.
For example, financial products such as stocks, options, bonds, futures, currency, warrants,
funds derivatives, commodities, traded events, goods, and collections and/or combinations of
these may be tradeable objects. A tradeable object may be “real” or “synthetic.” A real

tradeable object includes products that are listed by an exchange. A synthetic tradeable



WO 2011/162921 PCT/US2011/038842

object includes products that are defined by the user and are not listed by an exchange. For
example, a synthetic tradeable object may include a combination of real (or other synthetic)

products such as a synthetic spread created by a trader utilizing a client device 110.

[0024] The client device 110 may include one or more electronic computing platforms
such as a hand-held device, laptop, desktop computer, workstation with a single or multi-core

processor, server with multiple processors, and/or cluster of computers, for example.

[0025] The client device 110 may include one or more trading applications. The trading

application(s) may, for example, process market data by arranging and displaying the market
data in trading and charting windows. This processing may be based on user preferences, for
example. The trading application(s) may include an automated trading tool such as an

automated spread trading tool, for example.

[0026] The client device 110 may include an electronic trading workstation, a portable
trading device, an algorithmic trading or “black-box™ system, an embedded trading system,
and/or an automated trading tool, for example. For example, the client device 110 may be a
computing systcm running a copy of X TRADER™, an electronic trading platform provided
by Trading Technologies International, Inc. of Chicago, Illinois. As another example, the
client device 110 may be a computing device running the automated trading tool may

Autospreader™, also provided by Trading Technologies International, Inc.

[0027] The client device 110 is adapted to send orders to buy or sell tradeable objects.
The client device 110 may also be adapted to cancel orders, change orders, and/or query an

exchange, for example.

[0028] The orders sent by the client device 110 may be sent at the request from a user or
automatically, for example. For example, a trader may utilize an electronic trading
workstation to place an order for a particular tradeable object, manually providing various
parametcrs for the order such as an ordcr price and/or quantity. As another cxample, an
automated trading tool may calculate one or more parameters for an order and automatically
send the order. In some instances, an automated trading tool may prepare the order to be sent

but not actually send it without confirmation from the user.

[0029] In certain embodiments, the client device 110 includes a user interface. The user

interface may include one or more display devices for presenting a text-based or graphical
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interface of a trading application to a user, for example. For example, the display devices
may include computer monitors, hand-held device displays, projectors, and/or televisions.
The user interface may be used by the user to specify or review parameters for an order using
a trading application. The user interface may include one or more input devices for receiving
input from a user, for example. For example, the input devices may include a keyboard,
trackball, two or three-button mouse, and/or touch screen. The user interface may include
other devices for interacting with a user. For example, information may be aurally provided

to a user through a speaker and/or received through a microphone.

[0030] In certain embodiments, the orders from the client device 110 are sent to the
exchange 130 through the gateway 120. The client device 110 may communicate with the
gateway 120 using a local area network, a wide area network, a virtual private network, a T1

line, a T3 line, an ISDN line, a point-of-presence, and/or the Internet, for example.

[0031] The gateway 120 is adapted to communicate with the client device 110 and the
exchange 130. The gateway 120 facilitates communication between the client device 110 and
the exchange 130. For example, the gateway 120 may receive orders from the client device
110 and transmit the orders to the exchange 130. As anothcr example, the gateway 120 may
receive market data from the exchange 130 and transmit the market data to the client device
110.

[0032] In certain embodiments, the gatcway 120 performs processing on data
communicated between the client device 110 and the exchange 130. For example, the
gateway 120 may process an order received from the client device 110 into a data format
acceptable by the exchange 130. Similarly, the gateway 120 may transform market data in an
cxchange-specitic format received from the exchange 130 into a format understood by the
client device 110. The processing of the gateway 120 may also include tracking orders from
the client device 110 and updating the status of the order based on fill confirmations received
from the exchange 130, for example. As another example, the gateway 120 may coalesce

market data from the exchange 130 and provide it to the client device 120.

[0033] In certain embodiments, the gateway 120 provides services other than processing
data communicated between the client device 110 and the exchange 130. For example, the

gateway 120 may provide risk proccssing.
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[0034] The gateway 120 may include one or more electronic computing platforms such as
a hand-held device, laptop, desktop computer, workstation with a single or multi-core

processor, server with multiple processors, and/or cluster of computers, for example.

[0035] The gateway 120 may include one or more gateway applications. The gateway
application(s) may, for example, handle order processing and market data processing. This

processing may be based on user preferences, for example.

[0036] In certain embodiments, the gateway 120 communicates with the exchange 130
using a local area network, a wide area network, a virtual private network, a T1 line, a T3

line, an ISDN line, a point-of-presence, and/or the Internet, for example.

[0037] The exchange 130 is adapted to match orders to buy and sell tradeable objects.
The tradcablc objccts may be listcd for trading by the exchange 130. The orders may include
orders received from the client device 110, for example. Orders may be received from the
client device 110 through the gateway 120, for example. In addition, the orders may be
received from other devices in communication with the exchange 130. That is, typically the
exchangc 130 will be in communication with a variety of other client devices (which may be

similar to client device 110) that also provide orders to be matched.

[0038] The exchange 130 is adapted to provide market data. The market data may be
provided to the client device 110, for cxample. The market data may be provided to the
client device 110 through the gateway 120, for example. The market data may include data
that represents the inside market, for example. The inside market is the lowest sell price (also
referred to as the “best ask”) and the highest buy price (also referred to as the “best bid”) ata
particular point in timec. The markct data may also include market depth. Markct depth refers
to the quantities available at the inside market and may also refer to quantities available at
other prices away from the inside market. Thus, the inside market may be considered the first
level of market depth. One tick away from the inside market may be considered the second
level of market depth, for cxamplc. In certain embodiments, market depth is provided for all
price levels. In certain embodiments, market depth is provided for less than all price levels.
For example, market depth may be provided only for the first five price levels on either side
of the inside market. The market data may also include information such as the last traded

price (LTP), the last traded quantity (LTQ), and order fill information.
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[0039] In certain embodiments, the system 100 includes more than one client device 110.
For example, multiple client devices similar to the client device 110, discussed above, may be

in communication with the gateway 120 to send orders to the exchange 130.

[0040] In certain embodiments, the system 100 includes more than one gateway 120. For
example, multiple gateways similar to the gateway 120, discussed above, may be in
communication with the client device 110 and the exchange 130. Such an arrangement may

be used to provide redundancy should one gateway 120 fail, for example.

[0041] In certain embodiments, the system 100 includes more than one exchange 130.
For example, the gateway 120 may be in communication with multiple exchanges similar to
the exchange 130, discussed above. Such an arrangement may allow the client device 110 to

trade at more than one exchange through the gateway 120, for example.

[0042] In certain embodiments, the client device 110 includes one or more computing
devices or processing components. In other words, the functionality of the client device 110
may be performed by more than one computing device. For example, one computing device
may gencratc ordcrs to be sent to the cxchange 130 whilc another computing dcvicc may
provide a graphical user interface to a trader. In certain embodiments, the gateway 120
includes one or more computing devices or processing components. In other words, the
functionality of the gateway 120 may be performed by more than one computing device. In
ccrtain cmbodiments, the ecxchange 130 includcs onc or more computing devices or
processing components. In other words, the functionality of the exchange 130 may be

performed by more than one computing device.

[0043] In certain embodiments, the gateway 120 is part of the client device 110. For
example, the components of the gateway 120 may be part of the same computing platform as
the client device 110. As another example, the functionality of the gateway 120 may be
performed by components of the client device 110. In certain embodiments, the gateway 120
is not present. Such an arrangemcent may occur when the client device 110 does not necd to
utilize the gateway 120 to communicate with the exchange 130, for example. For example, if

the client device 110 has been adapted to communicate directly with the exchange 130.

[0044] In certain cmbodiments, the gatcway 120 is physically located at the samc sitc as
the client device 110. In certain embodiments, the gateway 120 is physically located at the

same site as the exchange 130. In certain embodiments, the client device 110 is physically

&
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located at the same site as the exchange 130. In certain embodiments, the gateway 120 is

physically located at a site separate from both the client device 110 and the exchange 130.

[0045] While not shown for the sake of clarity, in certain embodiments, the system 100
may include other devices that are specific to the communications architecture such as
middleware, firewalls, hubs, switches, routers, exchange-specific communication equipment,

modems, security managers, and/or encryption/decryption devices.

[0046] Figure 2 illustrates a block diagram of an electronic trading system 200 in which
certain embodiments of the present inventions may be employed. The system 200 includes
one or more client devices 210, one or more gateways 220, and one or more electronic
exchanges 230. The client devices 210 are in communication with one or more of the

gateways 220. Each gateway 220 is in communication with a corresponding exchange 230.

[0047] One or more of the client devices 210 may be similar to the client device 110,
discussed above, for example. One or more of the gateways 220 may be similar to the
gateway 120, discussed above, for example. One or more of the exchanges 230 may be

similar to the cxchange 130, discussed above, for cxamplc.

[0048] In operation, a client device 210 may be utilized by a user to send orders to buy or
sell tradeable objects listed at different exchanges 230. The orders are sent through one or
morc of the gatcways 220 to onc or morc of the cxchanges 230. In addition, market data is
sent from the exchanges 230 through the gateways 220 to one or more of the client devices
210. The user may also utilize a client device 210 to monitor this market data and base a

decision to send an order for a tradeable object on the market data.

[0049] In certain embodiments, a client device 210 is in communication with one of the
gateways 220. In certain embodiments, a client device 210 is in communication with more

than one of the exchanges 230.

[0050] In certain embodiments, a gateway 220 is in communication with one of the
exchanges 230. In certain embodiments, a gateway 220 is in communication with more than

one of the exchanges 230.

[0051] In certain embodiments, a client device 210 is adapted to communicate directly

with one or more of the exchanges 230 and does not utilize a gateway 220.
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[0052] The components, elements, and/or functionality of the systems 100 and/or 200
discussed above may be implemented alone or in combination in various forms in hardware,
firmware, and/or as a set of instructions in software, for example. Certain embodiments may
be provided as a set of instructions residing on a computer-readable medium, such as a
memory, hard disk, CD-ROM, DVD, and/or EPROM, for execution on a processor of a

general purpose computer or other processing device.

1I. Implied Pricing

[0053] As noted above, a trader typically desires to know about as many buy and/or sell
orders as possible for a particular market. Providing implied orders along with direct orders

in a particular market may improve price discovery and liquidity, for cxample.

[0054] Implied prices and their implied quantities may be useful at trading terminals. By
having such information that better characterizes the market made available and/or displayed
at the trading terminals, a trader (or trading-related software application) may be able to make
better decisions about a particular trading strategy. This can lead to better prices and greater

liquidity for the trader.

[0055] Implied prices and their implied quantitics may also be useful at an exchange. By
having available information that better characterizes the market at the exchange, the
matching engine may be able to match orders at improved prices or can add liquidity to

certain tradable objects or strategies.

[0056] There are three major types of implied pricing: implied in, implied out, and
implieds from implieds. An implied in, such as implied spread data, is determined by
combining outright legs to imply the spread between the legs. For example, with two
outright legs “A” and “B,” an implied bid price for a spread AB may be calculated as follows:
(Bid Price Leg A) — (Ask Price Leg B). Then, an implied ask price for the spread AB may be
calculated as follows: (Ask Price Leg A) — (Bid Price Leg B). An implied out occurs when
direct prices of one leg and the spread between the legs are used to imply a price in a second
leg of the spread. For example, an implied ask price for leg “A” may be calculated as
follows: (Ask price Spread AB) + (Ask price of leg B). Implieds from implieds occur when
an implied price/quantity is used to imply another price/quantity. It should be understood
that implieds may involve more than two tradeable objects. Implieds may be determined

with multi-leg spreads, strips, butterflies, or straddles, for example.

10
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[0057] There are different generations of implied pricing. Generations indicate how far
removed an implied price/quantity is from a direct price. For example, a first generation
implied price is generated from two direct prices, and a second generation implied price is
generated using a first generation implied price. Additional generations of implied pricing

may also be determined.

[0058] Implied orders may be determined by an exchange and/or by a client device or
other system. For example, implieds may be calculated by an exchange, at a central location
in a trading environment (for example, a server or gateway shared by multiple client devices),
or on a client machine (for example, as part of a trading application or as a separate
application, such as an implied engine). An exchange may only provide the implied quantity
at an implied price and not the individual implied orders which make up such an implied
quantity. In this case, the entire implied quantity at the implied price may be treated as a

singlc implied order.

[0059] Some exchanges may determine implieds but not provide the information to
traders, even though the implieds are considered when checking for matches. This may be
done becausc the implicd information may rcquirc additional nctwork bandwidth. In such a

situation, a trader may end up matching against this “invisible” quantity.

[0060] Even if an exchange does not determine implieds, the implieds may be calculated
based on availablc market data by a trading application, gatcway, or implicd cngine, for
example. Because the exchange does not determine the implieds, it cannot directly match
against these calculated ones. However, a trader may still wish to know about the implied
orders for other reasons. For example, a trader may use the legs that make up an implied to
get a desired pricc. The trader may, for cxample, scc a calculated implied bid for 10 at a
price of 100 when the market has an offer for 10 at a price of 99. The trader could then buy

10 at 99 in the market and send the needed orders to sell 10 at a price of 100.

[0061] In currcnt systcms, once the implieds are determincd, they arc all treated the same.
That is, current systems may calculate a set of implieds and may filter those implieds based
on some specified maximum number of generations. The determined implieds are then
provided to a trader or trading system with no further distinction between them (beyond

simply indicating that the implieds are implicd and not direct).



WO 2011/162921 PCT/US2011/038842

[0062] However, not all implied orders are of equal “quality.” Quality may be viewed as
an indication of how much an implied order and/or an aggregate quality for implied orders
may be relied upon. Quality information can be very useful to traders because, as discussed
above, a trader is exposed to risk by relying on implied orders. For example, implieds from
multiple sources may be more reliable/less risky than an implied from one source. As
another example, a first-generation implied may be more reliable/less risky than a second-
generation implied. But beyond the simple filtering of current systems, no additional
information about the quality of the implied order is determined or provided. As a result,
current systems may expose a trader to unexpected risk. If a trader has a better understanding
of the quality of an implied order, the trader is better able to gain benefits from utilizing

implieds while reducing risk to a level they want.

I11. Determining a Quality for an Implied Order

[0063] Implied orders may have varying degrees of quality depending on several factors.

[0064] Certain embodiments of the present inventions utilize various techniques for
determining a quality for an implied order. The quality may be determined based on the
generation of the implied order, the origin of the implied order, the number and/or quantity of
the orders the implicd order is derived from, the price level of the implied order, and/or the

combination of one or more techniques, for example.

[0065] The quality for an implied order may be represented in a variety of ways. For
example, the quality may be represented as a binary value: does the implied order have
quality, “yes” or “no.” As another example, the quality may be represented on a scale from
0.0 to 1.0 or from zero to five stars. As another example, the quality may be represented as
an absolute number. As another example, quality may be represented by relative terms such

2 <

as “low,” “medium,” and “high” or “+” and “~". Such relative terms (and their

meaning/definition) may be predefined and/or specified by a user, for example.

[0066] The quality for an implied order may be determined using various techniques, as
discussed below. It should be understood that a value representing the quality of an implied
order may be determined using these techniques. For example, determined values may be
compared to a threshold for a binary representation of quality or normalized to fit a scale
from 0.0 to 1.0. As another example, if multiple techniques are used, a quality value may be

determined by using, for example, the highest, lowest, sum, average, product, or a weighted
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average of the individual values determined with each technique. As another example, if
multiple techniques are used, a quality value may be determined using a user-specified

formula.

[0067] It should also be understood that the following techniques may be described in
terms of determining whether a particular set of factors results in “better” or “higher” versus
“worse” or “lower” quality. The particular configuration parameters for such techniques may
be predetermined or configured by a user and may be particular to a tradeable object, trading
strategy, and/or trader preference, for example. For example, one user might specify that
each additional source is given the same weight while another user might want to use
“diminishing return” (second source = 1, third source = 0.5, fourth source = 0.25, etc.)
because the user may believe that once there is a second source he is “safe.” Further, another
user might want to use an “increasing return” (second source = 1, third source = 2, fourth
source = 3, etc.) because the user may believe that the more sources, the higher the likelihood
that all of them will stay because the price is legitimate and not an arbitrage opportunity.
Additionally, the parameters may also be configured based on other factors such as historical
data and time of day and may change dynamically over time, for example. The techniques
utilized, and their corresponding configuration paramcters, may be specificd per tradcable

object, per trader, per group, and/or per firm, for example.

[0068] One technique for determining a quality for an implied order is based on the
gencration of the implicd order. An implied order based on direct orders may have a higher
quality than an implied order which is based on an implied order, for example. A third-
generation implied order may be of even lower quality, for example. For example, an
implied order for tradeable object “A” which 1s implied from direct orders for tradeable
objects “B” and “AB” may bc determined to have a high quality represented by a quality
value of 1.0. An implied order for tradeable object “A” which is implied from a direct order
for tradeable object “B” and an implied order for tradeable object “AB” maybe determined to
have a lower quality represented by a quality value of 0.75. An implied order for tradeable
object “A” which is implied from second-generation implied orders for tradeable objects “B”
and “AB” may be determined to have an even lower quality represented by a quality value of
0.1.

10069] Onc technique for detcrmining a quality for an implied ordcr is based on the origin

of the implied order. An implied order determined by an exchange may have a higher quality
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than an implied order which has been determined based on a local calculation, for example.
This may be because, for the particular exchange, if an implied order is provided by the
exchange it is available to match against whereas one determined by a local calculation may
not necessarily be recognized by the exchange for matching against (that is, quality may be
based on origin availability). Also, an implied provided by an exchange may be preferable to
an implied calculated locally based on tradeable objects that are at different exchanges
because the latter cannot be matched against directly. Further, a locally calculated implied
based on tradeable objects at the same exchange may have a higher quality than a locally
calculated implied based on a tradeable objects at different exchanges because, even though
neither may be matched against directly, the latter may involve more fees, more latency,

and/or more uncertainty to achieve the desired trade.

[0070] Another reason that an implied order determined by an exchange may have higher
quality may be that a locally calculatcd implicd ordcr is bascd on oldcr (and potentially out of
date) market data which, combined with the time to calculate the implied order, may no
longer reflect the current market (that is, quality may be based on temporal origin). In this
case, the market provided implied order may be more current and thus higher quality.
Howcver, if an cxchange provides only an implicd quantity at an implicd price that is trcatcd
as a single implied order, the quality may be determined to be lower because the details of

what makes up the implied quantity may be unknown and therefore riskier.

[0071] Another rcason that the quality for an implicd order may be higher is if the origin
of the implied order is closer or from a preferred exchange (that is, quality may be based on
origin locality). For example, if a trader is in Chicago, an implied order available at an
exchange in Chicago may be viewed as being higher quality than a comparable implied order
at an exchange in Japan becausc the trader may be able to match against the implied order in
Chicago more quickly due to lower latency. As another example, a trader may have lower

fees to trade at one exchange as compared to another exchange.

[0072] One tcchnique for determining a quality for an implicd ordcr is based on the
number of orders making up the quantity the implied order is derived from. The number of
orders making up the quantity at a price level may be known or estimated, for example. For
example, an electronic exchange may provide information about the number of orders at a
particular pricc level. As another examplc, the number of ordcrs at a particular price lcvel

may be estimated by a trading system such as an automated trading tool. An implied order is
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typically derived based on the total quantity available at the price level, but if more detailed
information about the number of orders making up the quantity is provided, then a quality for
the implied order may be determined based on this information. In general, an implied order
derived from quantity available at a price level made up of more orders is of higher quality
than quantity made up of fewer orders. For example, consider a case where the quantity
available at a price level for a tradeable object from which an implied order is being derived
is 10. The quality of the implied order is lower if the quantity of 10 is from a single order of
size 10 than if it quantity is from 10 orders of size 1. This is because, in the former case, the
entire quantity of 10 would become unavailable (and thus the implied order would no longer
be available) if a single trader cancelled their order, for example. In the latter case, even if 5
of the traders that placed orders of size 1 decided to cancel their orders, there would still be a
quantity of 5 available (and thus the implied order would still be available, albeit potentially
at a reduced quantity). Therefore, the implied order is less likely to go away (and is therefore
less risky) when it is derived from quantity made up of more orders (and may thus be viewed

as having higher quality).

[0073] One technique for determining a quality for an implied order is based on the
quantity distribution of thc orders making up the quantity the implicd order is derived from.
As mentioned above, the number of orders making up the quantity at a price level may be
known or estimated, for example. In certain systems, the individual quantity of the orders
may also be known or estimated, for example. For example, an electronic exchange may
provide information about the individual quantitics of the orders at a particular price levcl.
As another example, the individual quantities of the orders at a particular price level may be
estimated by a trading system such as an automated trading tool. As noted above, an implied
order is typically derived based on the total quantity available at the price level, but if more
dctailed information about the number of orders making up thc quantity is provided, then a
quality for the implied order may be determined based on this information. In general, an
implied order derived from quantity available at a price level made up of orders with a more
even quantity distribution is of higher quality than quantity with less even quantity
distribution. For example, consider a case where the quantity available at a price level for a
tradeable object from which an implied order is being derived is 10 and this quantity comes
from five orders. The quality of the implied order is lower if the quantity of one order is 6
and the other four orders each have a quantity of 1. In contrast, the quality of the implied

order is higher if the quantity of each of the five orders is 2. This is because, in the former

15



WO 2011/162921 PCT/US2011/038842

case, most of the quantity of 10 would become unavailable if the trader for the order of
quantity 6 cancelled that order, as only a quantity 4 would remain (and thus the implied
quantity of the implied order may be significantly reduced). In the latter case, even if 2 of the
traders that placed orders of size 2 decided to cancel their orders, there would still be a
quantity of 6 available (and thus the implied quantity of the implied order would not be as
significantly reduced even though twice as many traders cancelled their orders). Therefore,
the implied quantity of the implied order is less likely to go away as significantly (and is
therefore less risky) when it is derived from quantity made up of orders with more even

quantity distribution (and may thus be viewed as having higher quality).

[0074] One technique for determining a quality for an implied order is based on the
relationship of the implied price for the implied order to the quantity available at other price
levels. An implied order at one price level may have higher quality when there are other
orders (dircct and/or implicd) at or near that pricc lcvel becausc it may indicate that the
implied order’s price level is legitimate, reasonable, reflective of the market, and/or more
likely to remain in the market. In contrast, an implied order at a price level may have lower
quality when that price level is distanced from price levels with other orders (implied or
dircct) becausc it may indicate that the implicd order’s price level is not reasonablc or
reflective of the market. For example, in a sparse market, an implied order at a price level
between two price levels which have direct orders may be of higher quality than an implied

order at a price level 10 ticks above the next closest price level with any implied or direct

quantity.

IV. Determining an Aggregate Quality for Implied Orders

[0075] In addition to determining a quality for a particular implied order, certain
embodiments of the present inventions utilize various techniques for determining an
aggregate quality for implied orders at a particular price level. It should be understood that
the aggregate quality may be determined for implied orders at a group of price levels using
similar techniques as well. This may happen when, for example, price level consolidation is
utilized. However, for clarity, the following discussion, unless otherwise indicated, discusses
the determination of an aggregate quality for implied orders at the same price level. The
aggregate quality may be determined based on the number and/or quantity of the implied
orders, the price level of the implied orders, and/or the combination of one or more

techniques, for example.
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[0076] The aggregate quality for implied orders may be represented in a variety of ways,

similar to the quality for implied orders discussed above.

[0077] The aggregate quality for implied orders may be determined using various
techniques, as discussed below. It should be understood that a value representing the
aggregate quality may be determined using these techniques. For example, determined
values may be compared to a threshold for a binary representation of aggregate quality or
normalized to fit a scale from 0.0 to 1.0. As another example, if multiple techniques are used,
an aggregate quality value may be determined by using, for example, the highest, lowest,
sum, average, product, or a weighted average of the individual values determined with each
technique. As another example, if multiple techniques are used, an aggregate quality value

may be determined using a user-specified formula.

[0078] Similar to the quality for implied order discusscd above, it should also be
understood that the following techniques may be described in terms of determining whether a
particular set of factors results in “better” or “higher” versus “worse” or “lower” aggregate
quality. The particular configuration parameters for such techniques may be predetermined
or configured by a user and may be particular to a tradeablc objcct, trading strategy, and/or
trader preference, for example. Additionally, the parameters may also be configured based
on other factors such as historical data and time of day and may change dynamically over
time, for example. The techniques utilized and their corresponding configuration parameters

may be specified per tradcable object, per trader, per group, and/or per firm, for cxamplc.

[0079] One technique for determining an aggregate quality for implied orders is based on
the number of implied orders at a particular price level. This may also be referred to as the
number of sources for the implicd quantity at a particular price Icvel. For reasons similar to
those discussed above with respect to determining a quality for an implied order based on the
number of orders making up the quantity the implied order is derived from, a price level with
more implied orders may have a higher aggregate quality than a price level with fewer
implied ordcrs. For cxample, a price lcvel with a single implied order (from, for cxamplec,
Leg A and Leg B) may be of lower aggregate quality than a price level with multiple implied

orders (from, for example, A-B and spreads AC-CB and AD-DB).

[0080] One techniquc for detcrmining an aggregate quality for implied ordcrs is based on

the quantity distribution of the implied orders at a particular price level. Similar to the
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technique discussed above for determining a quality for an implied order based on the
quantity distribution of the orders from which the implied order is derived, this technique
makes use of known implied quantity for implied orders at the particular price level. In
general, implied orders at a particular price level with a more even implied quantity
distribution is of higher quality than implied orders with less even quantity distribution. For
example, consider a case where the total implied quantity at a particular price level for a
tradeable object is 99 and this quantity comes from 3 implied orders. The aggregate quality
for the implied orders is lower if one implied order has an implied quantity of 97 and the
other two implied orders each have an implied quantity of 1. In contrast, the aggregate
quality for the implied orders is higher if each of the implied orders has an implied quantity
of 33. In certain embodiments, the aggregate quality may be determined based on the
quantity of direct order(s) at the particular price level. In this situation, the quantity for the

direct orders may be known or estimated, for example.

[0081] One technique for determining an aggregate quality for implied orders is based on
the relationship of the implied price for the implied orders to the quantity available at other
price levels. Similar to the technique discussed above for determining a quality for an
implicd ordcr based on the relationship of the implicd price for the implicd order to the
quantity available at other price levels, this technique is based on the idea that implied orders
at a particular price level may have higher quality when there are other orders (direct and/or
implied) at or near that price level because it may indicate that the implied orders’ price level

is lcgitimate, reasonablc, reflective of the markct, and/or more likcly to remain in the market.

[0082] The aggregate quality for implied orders may be determined using more than one
of the techniques discussed above in combination. For example, the determined aggregate
qualitics using onc or morc techniques individually may be avcraged, summed, multiplied,
and/or combined using a formula such as a weighted average or a user-specified formula.
The techniques utilized and their corresponding configuration parameters, may be specified

per tradeable object, per trader, per group, and/or per firm, for example.

V. Quality Indicators

[0083] In certain embodiments, an indicator of the quality for an implied order and/or of
the aggregate quality for implied orders is provided. That is, the quality indicator represents
a quality value and/or or an aggregate quality value. For example, an indicator may be

provided in a user interface for an automated trading tool.
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[0084] The quality indicator may include an icon, a color, a number, text, and/or a graph,
for example. For example, a quality indicator may be one or more icons of stars
corresponding to the quality of an implied order and/or an aggregate quality of the implied
orders at a price level. As another example, each implied order displayed by an automated
trading tool may have a color coding and/or number that indicates the quality of that implied
order. As another example, each price level containing one or more implied orders may have
a color coding and/or number that indicates the aggregate quality of the implied orders at that
price level. As another example, the quality indicator may be a background color (or color
gradient or brightness) of the indicator for the implied order. Darker backgrounds may be
lower quality and lighter backgrounds may be higher quality, for example. As another
example, text may be used for the quality indicator, such as letters (for example, grades “A” —
“F” or words “low” to “high”). As another example, the font type (for example, Times or
Courier), size (for example, 8 point or 14 point), and/or style (for example, bold or
underlined) may bc utilized in a quality indicator. As another example, the quality indicator
may be a bar graph or pie graph representing a quality value relative to a maximum quality

value (for example, as a percentagc from 0-100% or in a range from 0.0 to 1.0).

[0085] In certain cmbodiments, a quality indicator may not be provided. For example, if
the quality for an implied order (or the aggregate quality for implied orders) conforms to a
threshold (such as the quality being above or below a threshold value), no quality indicator
may be given. This may be used to indicate to a user that the quality is either sufficient or
insufficient for the user’s risk tolcrance, for cxample. As another cxample, a quality indicator
may not be provided because it is being utilized by an automated trading system that does not
display the quality indicator to a user. For example, an algorithmic trading system or “black
box” trading system may utilize the quality indicator in making trading decisions, but may
not display it. Altcrnatively, such a system may utilize the quality valuc directly rather than a

generate quality indicator.

[0086] In certain embodiments, an implied order with a determined quality value (or
implied orders with a determined aggregate quality value) may be filtered based on the
determined quality value and not provided at all. For example, if the quality value for an
implied order conforms to a threshold (such as the quality value is below a threshold value)
then the implied order may not be displayed. This may be used to filter out the display of

implied quantity that a user has identified as being of too low of quality to consider at all.
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Similarly, a threshold value may be applied to an aggregate quality value as well. In this
case, all of the implied orders may not be provided if they are not of sufficient aggregate

quality, for example.

[0087] In certain embodiments, the quality indicator may include multiple features. For
example, a quality indicator may include a numeric representation of a quality value along

with a background color coding representing the quality value.

VI. Example Trading Interfaces

[0088] Quality and/or aggregate quality indicators may be employed in an interface of a
trading application. In certain cmbodiments, the trading application allows a tradcr or
automated trading component to make trading decisions based on the quality indicators. For
example, a trader may place an order at a particular price based on a quality indicator. As
another example, an automated trading component may lean on a particular price level based

on an aggregate quality indicator.

[0089] Figure 3A illustrates a trading interface 310 in which certain embodiments of the
present inventions may be employed. The trading interface 310 includes a price column 311,

a bid quantity column 312, and an ask quantity column 313.

[0090] The quantity available to buy or sell at each price level along the price column
311 is illustrated as a queue of the orders at that price level. For example, at the price level
99700, there are two orders, each of size 1, to buy the tradeable object pending in the order

queue.

[0091] Implied orders in the trading interface 310 as displayed with a quality indicator.
As illustrated in Figure 3 A, the quality indicator is a numeric representation of the quality for
the implied order shown in parentheses next to the quantity for the implied order. For
example, price level 99750 includes an implied order to sell the tradeable object with a size

of 2 and a determined quality value of 0.25.

[0092] Figure 3B illustrates a trading interface 320 in which certain embodiments of the
present inventions may be employed. The trading interface 320 includes a price column 321,

a bid quantity column 322, and an ask quantity column 323.
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[0093] The total quantity available to buy or sell at each price level along the price

column 321 is shown in the respective bid column 322 and ask column 323.

[0094] In the bid column 322, for price levels which include implied quantity 324 in the
total quantity available, the total implied quantity (which may be from one or more implied
orders) is shown after a “/” and the aggregate quality for the implied orders at that price level

is shown in parentheses.

[0095] In the ask column 323, for price levels which include implied quantity 325 in the
total quantity available, the aggregate quality for the implied orders at that price level is
shown in parentheses. In addition, a different background color is used to indicate the

presence of the implied orders at the price levels.

10096] In certain cmbodiments, the total implicd quantity is shown in a separatc column.

In certain embodiments, the aggregate quality is shown in a separate column.

[0097] Figure 3C illustrates a trading interface 330 in which certain embodiments of the
present inventions may be employed. The trading interface 330 includcs a market grid with a

bid quality column 332 and an ask quality column 333.

[0098] In the bid quality column 332, the aggregate quality for the implied orders at each
price levcl is represented using text and various styles to indicate the quality. For cxample,
the text “AVG” in a sans serif font and medium font size is used at the 99725 price level
corresponding to an aggregate quality of “0.6”. The text “HIGH” in a serif font, larger font
size, and bold face and underlining is used at the 99650 price level corresponding to an

aggrcgatc quality of “0.8.”

[0099] In the ask quality column 333, the aggregate quality for the implied orders at each
price level is represented using bar graphs. For example, the bar graph at the 99760 price
level corresponds to an aggregatc quality of ©0.25 and the bar graph at the 99825 price Icvel

corresponds to an aggregate quality of “0.75.”

[00100] Tt should be understood that the trading interfaces discussed above are only
cxamplcs of trading interfaces in which certain cmbodiments may be cmploycd. Quality
indicators and aggregate quality indicators may be incorporated into other trading interfaces

as well, for example. For example, quality and/or aggregate quality indicators may be
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utilized in a trading interface with a static or dynamic price axis or field of prices. As another
example, the prices may not necessarily be sequential. As another example, the prices may
not be in a linear column, but instead in a row, or along a curve, or other known
configuration. As another example, trading interface may include a market grid, which may

show just the inside market prices or may include price levels away from the inside market.

ADDITIONAL EXAMPLE EMBODIMENTS

[00101] Figure 4 illustrates a block diagram of a system 400 according to an embodiment
of the present inventions. The system 400 includes a market data processing component 410,
an implied order quality processing component 420, and a quality indicator processing

component 430.

[00102] The implied order quality processing component 420 is in communication with
the market data processing component 410 and the quality indicator processing component
430.

[00103] In operation, the market data processing component 410 is adapted to receive
market data relating to one or more tradeable objects. The market data may be received from
an exchange similar to the exchange 130 and/or the exchange 230 discussed above, for

example.

[00104] In certain embodiments, the market data includes implied order data. For
example, the market data may include implieds provided by an exchange. As another
example, the market data may include implicds calculated by a gatcway or implied engine
based on data provided by an exchange. In certain embodiments, the market data processing
component 410 is adapted to calculate implied orders based on the received market data. For
example, the market data processing component 410 may include an application which

calculates implieds based on thc market data.

[00105] The market data processing component 410 is adapted to communicate the

implied orders to the implied order quality processing component 420.

[00106] The implied order quality processing component 420 is adapted to receive an
implied order. The implied order may be received from the market data processing

component 410, for example.
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[00107] In certain embodiments, the implied order quality processing component 420 is
adapted to determine a quality value for the implied order. The implied order quality
processing component 420 may utilize one or more of the various techniques (including
combinations of those techniques) discussed above for determining the quality value for the

implied order.

[00108] In certain embodiments, the implied order quality processing component 420 is
adapted to determine an aggregate quality value for a plurality of implied orders. The
implied order quality processing component 420 may utilize one or more of the various
techniques (including combinations of those techniques) discussed above for determining the

aggregate quality value for the implied orders.

[00109] The implied order quality processing component 420 is adapted to communicate
the dctermined quality valuc and/or aggregate quality valuc to the quality indicator

processing component 430.

[00110] The quality indicator processing component 430 is adapted to receive a quality
valuc and/or an aggrcgate quality value for onc or morc implied orders. The quality valuc
and/or the aggregate quality value may be received from the implied order quality processing

component 420, for example.

[00111] The quality indicator proccssing component 430 is adapted to gencrate a quality
indicator representing the quality value for an implied order and/or an aggregate quality
indicator representing the aggregate quality value for the implied orders. The quality

indicator may be similar to the quality indicators discussed above, for example.

[00112] In certain embodiments, the quality indicator processing component 430 provides
the generated quality indicator/aggregate quality indicator to a trading interface. The trading
interface may be part of a trading application and the quality indicator may be used by a
trader or automatcd trading component to make trading dccisions. In ccrtain cmbodiments,

the trading interface displays the generated quality indicator/aggregate quality indicator.

[00113] In certain embodiments, the market data processing component 410 is part of a
gatcway similar to the gateway 120 and/or the gateway 220 discussed above, for example. In
certain embodiments, the market data processing component 410 is part of a client device

similar to the client device 110 and/or the client device 210 discussed above, for example. In
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certain embodiments, the market data processing component 410 is part of a server device
shared by multiple client devices. In certain embodiments, the market data processing
component 410 is part of a trading application. In certain embodiments, the market data

processing component 410 is part of an implied engine.

[00114] In certain embodiments, the implied order quality processing component 420 is
part of a gateway similar to the gateway 120 and/or the gateway 220 discussed above, for
example. In certain embodiments, the implied order quality processing component 420 is
part of a client device similar to the client device 110 and/or the client device 210 discussed
above, for example. In certain embodiments, the implied order quality processing component
420 is part of a server device shared by multiple client devices. In certain embodiments, the
implied order quality processing component 420 is part of a trading application. In certain
embodiments, the implied order quality processing component 420 is part of an implied

engine.

[00115] In certain embodiments, the quality indicator processing component 430 is part of
a gateway similar to the gateway 120 and/or the gateway 220 discussed above, for example.
In certain embodiments, the quality indicator proccssing component 430 is part of a client
device similar to the client device 110 and/or the client device 210 discussed above, for
example. In certain embodiments, the quality indicator processing component 430 is part of a
server device shared by multiple client devices. In certain embodiments, the quality indicator
proccssing component 430 is part of a trading application. In certain cmbodiments, the

quality indicator processing component 430 is part of an implied engine.

[00116] The components, elements, and/or functionality of the system 400 discussed
abovc may be implcmented alone or in combination in various forms in hardware, firmware,
and/or as a set of instructions in software, for example. Certain embodiments may be
provided as a set of instructions residing on a computer-readable medium, such as a memory,
hard disk, CD-ROM, DVD, and/or EPROM, for execution on a processor of a general

purposc computer or other processing device.

[00117] Figure 5 illustrates a flowchart S00 of a method according to an embodiment of
the present inventions. The method includes the following steps which will be described
below in more detail. At step 510, an implied order is received. At step 520, a quality valuc

is determined. At step 530, a quality indicator is generated. The method is described with
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reference to elements of systems discussed above, but it should be understood that other

implementations are possible.

[00118] At step 510, an implied order is received. The implied order may be received
from a market data processing component similar to the market data processing component

410 discussed above, for example.

[00119] The implied order may be provided by an exchange and/or may be calculated
based on the market data received from an exchange. The implied order may be one of a

plurality of received implied orders.

[00120] At step 520, a quality value is determined. The quality value may be a quality
value for an implied order or an aggregate quality value for a plurality of implied orders. The
quality valuc may be dctermined by an implicd order quality processing componcnt similar to
the implied order processing component 420 discussed above, for example. The implied

order(s) may be the implied order(s) received at step 510 discussed above, for example.

[00121] The quality value may be determined utilizing one or more of the various

techniques (including combinations of those techniques) discussed above for determining the
quality value for the implied order. The aggregate quality value may be determined utilizing
one or more of the various techniques (including combinations of those techniques) discussed

above for dctcrmining the aggregate quality value for the implicd orders.

[00122] At step 530, a quality indicator is generated. The quality indicator may be
generated by a quality indicator processing component similar to the quality order processing
componcent 430 discusscd above, for cxample. The quality indicator may be gencrated based
on the quality value determined at step 520 discussed above, for example. The quality

indicator may be similar to the quality indicators discussed above, for example.

[00123] In certain embodiments, the quality indicator is displaycd. The quality indicator
may be displayed by a trading interface, for example. The trading interface may be part of a
trading application and the quality indicator may be used by a trader or automated trading

component to make trading decisions.

[00124]  One or more of the steps of the method 500 discussed above may be implemented

alone or in combination in various forms in hardware, firmware, and/or as a set of
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instructions in software, for example. Certain embodiments may be provided as a set
of instructions residing on a computer-readable medium, such as a memory, hard disk,
CD-ROM, DVD, and/or EPROM, for execution on a processor of a general purpose

computer or other processing device.

[00125] Certain embodiments of the present inventions may omit one or more of
these steps and/or perform the steps in a different order than the order listed. For
example, some steps may not be performed in certain embodiments of the present
inventions. As a further example, certain steps may be performed in a different

temporal order, including simultaneously, than listed above.

[00126] While the present 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 inventions. In addition, many modifications may be made to adapt a particular
situation or material to the teachings of the inventions without departing from their
scope. Therefore, it is intended that the inventions not be limited to the particular
embodiments disclosed, but that the inventions will include all embodiments falling

within the scope of the claims.
[00127] The reference to any prior art in this specification is not, and should not be

taken as, an acknowledgement or any form of suggestion that the prior art forms part

of the common general knowledge in Australia.
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Claims
1. A method including:
receiving by a computing device an implied order for a tradeable object;
determining by the computing device a quality value for the implied order for
the tradeable object; and
generating by the computing device a quality indicator representing the quality

value for the implied order.

2. The method of claim 1, wherein the implied order is one of: provided

by an exchange and determined by the computing device.

3. The method of any one of the above claims, wherein the quality value

is determined based on a generation of the implied order.

4. The method of any one of the above claims, wherein the quality value

is determined based on an origin of the implied order.

5. The method of any one of the above claims, wherein the quality value

is determined based on the number of orders the implied order is derived from.

6. The method of any one of the above claims, wherein the quality value

is determined based on the quantity of the orders the implied order is derived from.

7. The method of any one of the above claims, wherein the quality value

is determined based on a price level of the implied order.

8. The method of any one of the above claims, further including filtering

by the computing device the implied order based on the determined quality value.

9. The method of any one of the above claims, further including

displaying by the computing device the generated quality indicator.
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10.  The method of any one of the above claims, wherein the quality

indicator includes at least one of a number, a color, and a graph.

11.  An apparatus including:

a computing device,

wherein the computing device is configured to receive an implied order for a
tradeable object;

wherein the computing device is configured to determine a quality value for
the implied order for the tradeable object; and

wherein the computing device is configured to generate a quality indicator

representing the quality value for the implied order.

12. A computer readable medium having stored therein instructions
executable by a processor, wherein the instructions are executable to:

receive an implied order for a tradeable object;

determine a quality value for the implied order for the tradeable object; and

generate a quality indicator representing the quality value for the implied

order.

13. The computer readable medium of claim 12, wherein the implied order

is one of: provided by an exchange and determined by the processor.

14.  The computer readable medium of any one of claims 12-13, wherein

the quality value is determined based on a generation of the implied order.

15.  The computer readable medium of any one of claims 12-14, wherein

the quality value is determined based on an origin of the implied order.
16.  The computer readable medium of any one of claims 12-15, wherein

the quality value is determined based on the number of orders the implied order is

derived from.
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17.  The computer readable medium of any one of claims 12-16, wherein
the quality value is determined based on the quantity of the orders the implied order is

derived from.

18.  The computer readable medium of any one of claims 12-17, wherein

the quality value is determined based on a price level of the implied order.
19.  The computer readable medium of any one of claims 12-18, wherein
the instructions are further executable to filter the implied order based on the

determined quality value.

20.  The computer readable medium of any one of claims 12-19, wherein

the instructions are further executable to display the generated quality indicator.

21.  The computer readable medium of any one of claims 12-20, wherein

the quality indicator includes at least one of a number, a color, and a graph.

29



PCT/US2011/038842

WO 2011/162921

1/7

901A9(J USRI

[ 2131

0TI

Kemaien)

0c1

aSueyoxyg

0¢l

001



PCT/US2011/038842

WO 2011/162921

27

901A9(T JUSI[D

90IA(T WD

901A9(J JUSID

7 2Ig31g
[
01¢
Kemaien o3ueyoxy
T~ T
0ze 0€c
T
01¢
Kemaren) o3ueyoxyg
B —
0cc 0¢€c
[
01¢

00¢



PCT/US2011/038842

WO 2011/162921

3/7

V¢ om31]

sees I s ) v )

os9e6 ([ ¢ J((80le]( T )
seoe6 (T )

ooces [ 1 J[ T ]

seee  f((80)z)((v0)e)

(sz0) ¢ 05266

1| sczes

I 00866

((szo)s]){ z ]} seses
e JL v J[ 2 J| osses |
NN
Lm Lm N,ﬁm

0I€



PCT/US2011/038842

WO 2011/162921

4/7

gce

q¢ om3r]

~\\“\ 1743

S7966 |6
05966 |(80)€/L £ \ [_o?®wrea |
5L966 |1 / [_o®wrea |
0066 |2 \\ ([ wvea )
57266 |(9°0)v/v (ws ) (15 )
0566 I
SLL66 [ wyd )
00866 (oot | ( oS ]
57866 ( oz ] ot ]
05866 Ls J(t ]
S/866 I
00666 0
57666 ¥729
05666 Sz-
- oASY | ud | oplg M/3 ST:SZITT
S

£ce

Ice (443

0ze



PCT/US2011/038842

WO 2011/162921

5/7

D¢ 31

6 | 05866 | S7966 6 4

L | szs66 05966 , | OO S 2

T | 00866 | S/966 1

v | size66 | 00L66 z
T ¢z |osues | suues ¥ DAV ® v-OL
lenOy | DAsY | iddsy | didpig | Dpig | Ienbg | wdag | 19enuod
/ /

(433




PCT/US2011/038842

WO 2011/162921

6/7

# 2131

jusuodwo)
Burssa0014 J03821pUT AN[END)

oey

jusuodw o)) Surssadoig
“Knren®) 1ep1Q perpduy [

ocy
jusuodwo)
Suissoooid e RN [
()87

00v



PCT/US2011/038842

WO 2011/162921

711

¢ 2131

107801py] AJEn() 9IBIoUaD

N
0es

anfe A Anen) aunuialeg

1149

IopIQ parjdu] 9A1999Y

01¢

00S



