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(57) ABSTRACT 

A system and methods for dynamically changing a trade 
order quantity in an electronic trading environment are 
described herein. According to one example embodiment, an 
automated trading tool determines if a leaned on quantity of a 
trading strategy has increased or decreased and if so, dynami 
cally changing a desired order quantity to reflect the change in 
the leaned on quantity. Dynamically changing an order quan 
tity may be more profitable for a trader as order queue posi 
tion may be maintained and portion of the desired order 
quantity may get filled; rather than a trader losing their order 
queue position and/or taking a chance of not getting any of 
their order quantity filled. 
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SYSTEMAND METHOD FOR 
DYNAMICALLY CHANGING AN 

ELECTRONIC TRADE ORDER QUANTITY 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. The present application is a continuation of U.S. 
patent application Ser. No. 13/760.285 filed Feb. 6, 2013, 
which is a continuation of U.S. patent application Ser. No. 
13/444,993 filed Apr. 12, 2012, now U.S. Pat. No. 8,401,959, 
which is a continuation of U.S. patent application Ser. No. 
13/219,888 filed Aug. 29, 2011, now U.S. Pat. No. 8,280,801, 
which is a continuation of U.S. patent application Ser. No. 
12/759,579 filed Apr. 13, 2010, now U.S. Pat. No. 8,032,445, 
which is a continuation of U.S. patent application Ser. No. 
1 1/692,284 filed Mar. 28, 2007, now U.S. Pat. No. 7,729,978. 
The entire disclosure contents of these applications are here 
with incorporated by reference into the present application. 

FIELD OF THE INVENTION 

0002 The present invention is directed to electronic trad 
ing. More specifically, the present invention is directed 
towards dynamically changing an order quantity in an elec 
tronic trading environment. 

BACKGROUND 

0003 Electronic trading is generally based on a host 
exchange, one or more computer networks, and client 
devices. In general, the host exchange includes one or more 
centralized computers to form the electronic heart. Its opera 
tions typically include maintaining an exchange order book 
that records unexecuted orders, order matching, providing 
price and order fill information, and managing and updating a 
database that records such information. The host exchange is 
also equipped with an external interface that maintains con 
tact to the client devices and possibly other trading-related 
systems. 
0004 Sometimes, on their machines, traders use auto 
mated or semi-automated trading tools, collectively herein 
after referred to as automated tools, that automatically or 
semi-automatically send orders to the exchange. Such trading 
tools are usually provided, among other things, to facilitate 
fast and accurate order entry. For instance, an automated tool 
might quickly calculate one or more orderparameters, such as 
an order price or order quantity, based on market conditions or 
Some other reference condition, and then automatically send 
an order with these parameters to an exchange for matching. 
According to many existing and popular exchanges today, 
orders are electronically entered in an exchange order book in 
the sequence in which they are entered into the market (a 
first-in, first-out, commonly referred to as FIFO matching 
system). Based on this sequence and the availability of market 
quantity, orders are filled with priority given to the first order 
entered, then the second (next) order entered, and so forth. 
Different variations of FIFO or different matching systems 
altogether can be used as well. 
0005. In addition to trading individual tradeable objects, 
many traders often implement trading strategies that involve 
simultaneous trading of two or more tradeable objects. One 
Such trading strategy is commonly referred to as spread trad 
ing. In general, spread trading is the buying and/or selling of 
one, two, or more tradeable objects, one purpose of which is 
to capitalize on changes or movements in the relationships 
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between the tradeable objects. The tradeable objects that are 
used to complete a spread are referred to as the outright 
markets or legs of the spread. A spread trade could involve 
buying tradeable objects, buying and selling tradeable 
objects, selling tradeable objects or some combination 
thereof. 

0006. As used herein, the term “tradeable object” refers to 
anything that can be traded with a quantity and/or price. It 
includes, but is not limited to, all types of traded events, goods 
and/or financial products, which can include, for example, 
stocks, options, bonds, futures, currency, and warrants, as 
well as funds, derivatives and collections of the foregoing, 
and all types of commodities, such as grains, energy, and 
metals. The tradeable object may be “real.” Such as products 
that are listed by an exchange for trading, or 'synthetic.” Such 
as a combination of real products that is created by the user. A 
tradeable object could actually be a combination of other 
tradeable objects, such as a class of tradeable objects. 
0007. A commercially available trading tool that facili 
tates the automatic trading of spreads is AutospreaderTM from 
Trading Technologies International, Inc. of Chicago, Ill. 
Once the legs of the spread are chosen and the relationship 
between them are defined, a user can input a desired spread 
price and quantity, and the AutospreaderTM will automatically 
work orders in the legs to achieve the desired spread (or 
attempt to achieve the spread). The AutospreaderTM is cur 
rently an add-on tool available with XTRADER(R) ProTM, 
which is a trading application also available from Trading 
Technologies International, Inc. 
0008 U.S. patent application Ser. No. 10/137,979, 
entitled, "System and Method for Performing Automatic 
Spread Trading.” filed on May 3, 2002, now U.S. Pat. No. 
7,437.325, the contents of which are fully incorporated by 
reference herein, describes an automated spread trading tool. 
An example also is provided herein to illustrate how an auto 
mated spread trading tool like that described in the above 
incorporated application might work. 
0009. Using an automated trading tool such as 
Autospreader'TM, a trader can input a price to buy or sell the 
spread, and the automated trading tool will automatically 
work orders in the legs to achieve, or attempt to achieve the 
trader's desired price for the spread. For instance, a trader 
might define buying a spread as buying in leg A and selling in 
leg B. According to that definition, if the trader inputs a 
desired price to buy the spread, the automated trading tool 
will place a buy order in leg A, based on the best price that a 
sell order could be filled at in leg B. The best price in leg B is 
also known as the price that the buy order in leg A is based on. 
However, that price is determined based on the quantity avail 
able at that price, which is commonly referred to as the 
“leaned on’ quantity. The instant that the order in leg A is 
filled, the automated trading tool submits a sell order to leg B 
at the current best bid price. 
0010. As the market in leg B moves, the order in leg. A may 
be re-priced to achieve the desired spread price. Re-pricing an 
order typically involves canceling the existing order and 
replacing it with a new order at another price. While effective 
for achieving a desired spread price, re-pricing can result in 
the new order being placed at the end of an order queue 
corresponding to the order's new price at the electronic 
exchange. If the new order loses queue position, then it may 
decrease the likelihood that the order will get filled, that the 
trader will get "legged up', and the trading strategy will fail. 
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Additionally, one or more transaction fees are often charged 
by the electronic exchange for re-pricing the order. 
0011. It is beneficial to provide an automated or semi 
automated trading tool that offers a more efficient method for 
increasing the likelihood that a trade order will get filled at the 
original desired order price in an electronic trading environ 
ment. 

SUMMARY 

0012 To address these and other objectives, the example 
embodiments comprise system and methods for dynamically 
changing an order quantity in an electronic trading environ 
ment. There are many instances, when an automated or semi 
automated trading tool, hereinafter referred to as an auto 
mated trading tool, is watching or leaning on available 
quantities and prices in another leg. In other words, the auto 
mated trading tool may use this “leaned on’ quantity, associ 
ated with one or more price levels, when implementing its 
trading strategy. Dynamically changing an order quantity 
allows for order quantity to be automatically increased or 
decreased to reflect the “leaned on’ quantity. A dynamic 
change in quantity can increase the likelihood that the order is 
filled at the desired order price and that the order queue 
position is maintained. 
0013 Aspects of the system and methods are based on a 
concept that it may be more profitable for a trader to maintain 
order queue position and possibly get a portion of their 
desired order quantity filled, rather than lose their order queue 
position and/or take the chance of not getting any of their 
order quantity filled. For example, a trader enters a buy spread 
order at a price of “-1 for a quantity of “1000. Based on the 
conventional function of an automated trading tool Such as 
AutoSpreaderTM, a buy order for a quantity of “1000' will be 
placed in leg A at a price of "99 based on the best bid price 
in leg B which is currently at a price of “100 with a quantity 
of “820. However, the leaned on quantity of “820 at the 
price of “100 in leg B is insufficient for the desired quantity 
of “1000 to be filled. To avoid becoming “legged up', a 
conventional function of the automated trading tool would 
re-price the order in leg. A to a price level at which the full 
quantity of “1000 could be satisfied, thereby giving up the 
valuable queue position and perhaps sacrificing a price. 
0014. However, based on the example embodiments 
described herein which preferably maintain the original 
queue position, instead of re-pricing the order to a price level 
where a quantity of “1000” may be available, the desired 
order quantity of “1000 is dynamically changed such that a 
portion of the quantity may be filled at the desired price 
without a change in queue position. Specifically, because a 
quantity of"820 is available at the price of "100” in leg B, the 
quantity of the order in leg A is dynamically changed to 
'820. This dynamic change in quantity results in the major 
ity of the desired order quantity being filled at the desired 
price while maintaining the original order queue position. 
0015. Alternatively, if the leaned on quantity in leg B was 
“1250, the desired order quantity may be dynamically 
increased to reflect the leaned on quantity. In this instance, the 
desired order quantity may be increased to “1250. While 
order queue position may not necessarily be maintained in 
this instance, this dynamic increase in quantity could increase 
the profitability of the order, if filled. 
0016. In an alternative embodiment, a trader may set a 
decrease parameter that defines when a trade order quantity is 
dynamically decreased. The decrease parameter may be 
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defined as percentage value oran integer value. For example, 
the decrease parameter may be defined as “50%. A decrease 
parameter of “50% means that the leaned on quantity may be 
decreased up to “50%, while still being worthwhile for the 
trader to maintain the working order at the desired order price 
and the correspondingly decreased desired quantity. The 
decrease in the desired quantity is based, in part, on a decrease 
in the leaned on quantity. However, if the leaned on quantity 
decreased by more than “50%, then the automated trading 
tool may instead choose to re-price the order, as it may not be 
as profitable for the trader to maintain the order at the desired 
price level while sacrificing the majority of their desired order 
quantity. 
0017. Similarly, a trader may set an increase parameter 
that defines when a trade order quantity is dynamically 
increased. The increase parameter may be defined as percent 
age value or an integer value. For example, the increase 
parameter may be defined as “25%'. An increase parameter 
of "25%" means that if the leaned on quantity increased by 
“25% or more, then the desired order quantity would be 
correspondingly increased as well. However, if the leaned on 
quantity increased by less than 25% or a percentage less 
than the increase parameter, then the automated trading tool 
may instead choose to maintain the current desired order 
quantity and current queue position. 
0018. As stated above, the decrease and increase param 
eters can also be defined as an integer value. For example, a 
decrease parameter defined as a value of “20” means that the 
leaned on quantity can decrease a maximum of '20' before 
the order would be re-priced. Similarly, an increase parameter 
defined as a value of “20” means that the leaned on quantity 
must increase by at least "20 before the desired order quan 
tity will be dynamically increased. In certain embodiments, 
the increase? decrease parameters may be specified with 
respect to the desired order quantity rather than the leaned on 
quantity. 
0019. The above example system and methods illustrate a 
way to dynamically change an order quantity in an electronic 
trading environment. Other examples are provided herein. 
Modifications may also be made to the system and methods 
without departing from the spirit or scope of the invention. 
Additional features and advantages of the example embodi 
ments will be set forth in the description that follows. The 
features and advantages of the example embodiment may be 
realized and obtained through the embodiments particularly 
pointed out in the appended claims. These and other features 
will become more fully apparent from the following descrip 
tion, figures, and appended claims, or may be learned by the 
practice of the example embodiments as set forth hereinafter. 

BRIEF DESCRIPTION OF THE FIGURES 

0020 Example embodiments are described herein with 
reference to the following drawings, in which: 
0021 FIG. 1 illustrates an example electronic trading sys 
tem for trading according to an example embodiments, 
wherein the trading system includes a trading station where a 
trader can submit bids and offers for a tradeable object being 
traded at an electronic exchange; 
0022 FIG. 2 illustrates another example electronic trading 
system for electronic trading according to the example 
embodiments, wherein this trading system includes a trading 
station where a trader can submit bids and offers for a trade 
able object being traded at more than one electronic 
exchange; 
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0023 FIG. 3 illustrates an example trading station of 
either FIG. 1 or FIG.2 whereauser can submit bids and offers 
for a tradeable object being traded at one or more exchanges; 
0024 FIG. 4 is a block diagram illustrating an example 
relationship between a synthetically created spread and its 
underlying “N number of legs; 
0025 FIG.5 is a flow chart illustrating an example method 
for dynamically changing an order quantity according to an 
example embodiment; 
0026 FIG. 6 is a block diagram illustrating a trading 
screen of the legs involved in a spread trading strategy in an 
electronic trading environment; 
0027 FIG. 7 is a block diagram illustrating a trading 
screen that demonstrates an example method for dynamically 
decreasing an order quantity according to an example 
embodiment; and 
0028 FIG. 8 is a block diagram illustrating a trading 
screen that demonstrates an example method for dynamically 
increasing an order quantity according to an example 
embodiment. 

DETAILED DESCRIPTION 

I. A First Example Trading System 
0029 FIG. 1 illustrates an example electronic trading sys 
tem in which the example embodiments may be employed. 
However, it should be understood that the example embodi 
ments could be equally applicable in different embodiments 
and in relation to different systems as well, such as by other 
computer programs or systems that do not necessarily relate 
to electronic trading (e.g., operating systems, gaming Sys 
tems, and/or other Software applications). In this example, the 
trading system comprises a client device 102 that accesses an 
electronic exchange 104 through a gateway 106. Router 108 
is used to route messages between the gateway 106 and the 
electronic exchange 104. The electronic exchange 104 
includes a computer process (e.g., the central computer) that 
matches buy and sell orders sent from the client device 102 
with orders from other client devices (not shown). The elec 
tronic exchange 104 may list one or more tradeable objects 
for trading. While not shown in FIG. 1 for the sake of clarity, 
the trading system may include other devices that are specific 
to the client site like middleware and security measures like 
firewalls, hubs, security managers, and so on, as understood 
by a person skilled in the art. 
0030) Regardless of the types of order execution algo 
rithms used, the electronic exchange 104 provides market 
information to the subscribing client device 102. Market 
information may include data that represents just the inside 
market. The inside market is the lowest sell price (best ask) 
and the highest buy price (best bid) at a particular point in 
time. Market information may also include market depth. 
Market depth refers to quantities available at the inside mar 
ket and can also refer to quantities available at other prices 
away from the inside market. The quantity available at a given 
price level is usually, although not necessarily, provided by 
the host exchange in aggregate Sums. In other words, an 
exchange usually provides the total buy quantity and the total 
sell quantity available in the market at a particular price level 
in its data feed. The extent of the market depth available to a 
trader usually depends on the exchange. For instance, some 
exchanges provide market depth for all (or most) price levels, 
while some provide only quantities associated with the inside 
market, and others may provide no market depth at all. Addi 
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tionally, the exchange 104 can offer other types of market 
information such as the last traded price (LTP), the last traded 
quantity (LTQ), and order fill information. 
0031. The computer employed as the client device 102 
generally can range from a hand-held device, laptop, or per 
Sonal computer to a larger computer Such as a workstation 
with multiple multiprocessors. Generally, the client device 
102 includes a monitor (or any other output device) and an 
input device, such as a keyboard, a trackball, and/or a two or 
three-button mouse to support click based trading, if so 
desired. One skilled in the art of computer systems will under 
stand that the present example embodiments are not limited to 
any particular class or model of computer employed for the 
client device 102 and will be able to select an appropriate 
system. 
0032. The computer employed as the gateway 106 gener 
ally can range from a personal computer to a larger or faster 
computer. Generally, the gateway 106 may additionally 
include a monitor (or any other output device), input device, 
and access to a database, if so desired. One skilled in the art of 
computer systems will also understand that the present 
example embodiments are not limited to any particular class 
or model of computer(s) employed for the gateway 106 and 
will be able to select an appropriate system. 
0033. It should be noted that a computer system that may 
be employed here as a client device or a gateway generally 
includes a central processing unit, a memory (a primary and/ 
or secondary memory unit), an input interface for receiving 
data from a communications network, an input interface for 
receiving input signals from one or more input devices (for 
example, a keyboard, mouse, etc.), and an output interface for 
communications with an output device (for example, a moni 
tor). A system bus or an equivalent system may provide com 
munications between these various elements. 

0034. In general, it should be understood that the devices 
described herein could include hardware objects developed 
using integrated circuit development technologies, or yet via 
some other methods, or the combination of hardware and 
software objects that could be ordered, parameterized, and 
connected in a software environment to implement different 
functions described herein. Also, the hardware objects could 
communicate using electrical signals, with states of the sig 
nals representing different data. 
0035. It should also be noted that the client device 102 
generally executes application programs resident at the client 
device 102 under the control of the operating system of the 
client device 102. Also, the gateway 106 executes application 
programs resident at the gateway 106 under the control of the 
operating system of the gateway 106. In other embodiments 
and as understood by a person skilled in the art, the function 
of the application programs at the client device 102 may be 
performed by the gateway 106, and likewise, the function of 
the application programs at the gateway 106 may be per 
formed by the client device 102. 
0036. The actual electronic trading system configurations 
are numerous, and a person skilled in the art of electronic 
trading systems would be able to construct a Suitable network 
configuration. For the purposes of illustration, Some example 
configurations are provided to illustrate where the elements 
may be physically located and how they might be connected 
to form an electronic trading system. These illustrations are 
meant to be helpful to the reader, and they are not meant to be 
limiting. According to one example illustration, the gateway 
device may be located at the client site along with the trading 
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station, which is usually remote from the matching process at 
the electronic exchange. According to this instance, the trad 
ing station, the gateway, and the router may communicate 
over a local area network, and the router may communicate 
with the matching process at the electronic exchange over a 
T1, T3, ISDN, or some other high speed connection. 
0037. In another example illustration, the client site may 
be located on the actual grounds of the electronic exchange 
(for example, in the building of the exchange). According to 
this instance, the trading station, the gateway, and the router 
may still communicate over a local area network, but the 
router may communicate with the matching process at the 
electronic exchange through another connection means 
besides a T1, T3, or ISDN. In yet another example illustration, 
the gateway may be housed at, or near, its corresponding 
electronic exchange. According to this instance, the client 
device may communicate with the gateway over a wide area 
network or through the use of a T1, T3, ISDN, or some other 
high speed connection. 
0038. Further, the gateway may be located remote from 
the client device and remote from the electronic exchange, 
which might be particularly useful in Systems that include 
interconnection of multiple trading networks. Thus, one trad 
ing network might have gateway access to an electronic 
exchange. Then, other trading networks may communicate 
with the trading network that has gateway access through a 
T1, T3, ISDN, or some other high speed connection. 

II. A Second Example Trading System 

0039 FIG. 2 illustrates another example electronic trading 
system that uses similar computer elements as shown in FIG. 
1, in which a trader may access and trade at multiple elec 
tronic exchanges. The system comprises a client device 202 
that can access multiple electronic exchanges 204 and 208. In 
this particular embodiment, electronic exchange 204 is 
accessed throughgateway 206 and electronic exchange 208 is 
accessed through another gateway 210. Alternatively, a single 
gateway may be programmed to handle more than one elec 
tronic exchange. Router 212 is used to route messages 
between the gateways 206 and 210 and the electronic 
exchanges 204 and 208. While not shown in the figure, the 
system may include other devices that are specific to the client 
site like middleware and security measures like firewalls, 
hubs, security managers, and so on, as understood by a person 
skilled in the art. Additional electronic exchanges may be 
added to the system so that the trader can trade at any number 
of exchanges, if so desired. 
0040. The trading system presented in FIG. 2 provides the 
trader with the opportunity to trade tradeable objects listed at 
different electronic exchanges. To some traders, there can be 
many advantages with a multi-exchange environment. For 
example, a trader could view market information from each 
tradeable object through one common visual display. As such, 
price and quantity information from the two separate 
exchanges may be presented together so that the trader can 
view both markets simultaneously in the same window. In 
another example, a trader can spread trade different tradeable 
objects listed at the different electronic exchanges. 
0041. As indicated earlier, one skilled in the art of elec 
tronic trading systems will understand that the present 
embodiments are not limited to the particular configurations 
illustrated and described with respect to FIG. 1 and FIG. 2, 
and will be able to design a particular system based on the 
specific requirements (for example, by adding additional 
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exchanges, gateways, client devices, routers, or other com 
puters serving various functions like message handling and 
security). Additionally, several networks, like either of the 
networks shown in FIG. 1 or FIG. 2, may be linked together 
to communicatively access one or more electronic exchanges. 

III. Client Device 

0042 Client devices 102 and 202 can be computers, such 
as a workstation, desktop, laptop, handheld device, and so 
forth, that allow a trader to trade one or more tradeable objects 
that are offered at exchange(s). A client device may include at 
least processor and memory. Preferably, the processor has 
enough processing power to handle and process various types 
of market information. The more market information is 
received and processed, the more processing power is pre 
ferred. However, any present day processor has enough capa 
bility to perform at least the most basic part of the present 
invention. 
0043 Memory may include a computer readable medium. 
The term computer readable medium, as used herein, refers to 
any medium that participates in providing instructions to a 
processor unit for execution. Such a medium may take many 
forms, including but not limited to, non-volatile media, and 
transmission media. Non-volatile media include, for 
example, optical or magnetic disks, such as storage devices. 
Volatile media include, for example, dynamic memory, Such 
as main memory or random access memory (RAM). Com 
mon forms of computer readable media include, for example, 
floppy disks, flexible disks, hard disks, magnetic tape, punch 
cards, CD-ROM, or any other physical medium with patterns 
of holes, a RAM, a PROM, an EPROM, a FLASH-EPROM, 
and any other memory chip or cartridge, or any other medium 
from which a computer can read. 
0044) When a client device receives market information or 
other data, Such as news, or charting data, and order related 
information from an exchange, the received information may 
be displayed to the trader(s) on the visual output device or 
display device. However, it should be understood that the 
information could be provided to a trader using other means 
Such as Sound. The output device can be any display device. 
For example, the display could be a CRT-based video display, 
an LCD-based or a gas plasma-based flat-panel display, a 
display that shows three-dimensional images, or some other 
type of display. 
0045. Upon viewing the market information or a portion 
thereof, a trader may wish to send orders to an exchange, 
cancel orders, change orders, query an exchange, and so on. 
To do so, the trader may input various commands or signals 
into a client device Such as by typing into a keyboard, input 
ting commands through a mouse, or inputting commands or 
signals through some other input device. For instance, a trader 
may clickamouse button to initiate an order to buy a particu 
lar quantity of the tradeable object at a particular price. Then, 
a client device preferably generates transaction information. 
There are many different types of messages and/or order 
types that can be submitted, all of which may be considered 
various types of transaction information. Once generated, 
transaction information is sent from a client device to one or 
more host exchanges over communication links. 
0046. In one example embodiment, a client device uses 
Software to create specialized interactive trading screens on 
terminals associated with them. Trading screens preferably 
enable traders to, among other things, enter and execute 
orders, obtain market quotes, and monitor positions. The 
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range and quality of features available to the trader on his or 
her trading screen may vary according to the specific Software 
application being run. In addition to or in place of the inter 
active trading screens, a client device could run automated 
types of trading applications. 

IV. An Example Trading Station 

0047 FIG. 3 illustrates an example trading station 300 
which is similar to the type of trading stations 102 and 202 
shown in FIGS. 1 and 2. Trading station 300 can be any 
particular type of computing device, examples of which were 
enumerated above. According to one example embodiment, 
trading station 300 has a trading application 302 stored in 
memory that when executed arranges and displays market 
information in many particular ways, usually depending on 
how the trader prefers to view the information. Trading appli 
cation 302 may also implement an automated trading tool 
Such as the automated spread trading tool that automatically 
sends orders into underlying legs to achieve a spread. 
0048 Preferably, trading application 302 has access to 
market information from one or more exchanges 310 through 
API304 (or application programming interface), and trading 
application 302 can also forward transaction information to 
exchange 310 via API 304. Alternatively, API 304 could be 
distributed so that a portion of the API rests on the trading 
station 300 and a gateway, or at the exchange 310. Addition 
ally, trading application 302 may receive signals from input 
device 312 via input device interface 306 and can be given the 
ability to send signals to display device 314 via display device 
interface 308. 
0049. Alternatively, the example embodiments described 
herein may be a separate program from trading application 
302, but still stored in memory and executed on the trading 
station 300. In another alternative embodiment, the preferred 
embodiments may be a program stored in memory and 
executed on a device other than trading station 300. Example 
devices may include a gateway or some other well known 
intermediary device. 

V. Automatic Spread Trading Overview 

0050. The example embodiments describe a system and 
methods for dynamically changing the quantity of orders in 
an electronic trading environment by use of an automated 
spread trading tool. It should be understood that the example 
embodiments are not limited to spreads, and could be easily 
used in relation to different trading strategies as well, in which 
dynamic changing of an order quantity would be useful. 
0051. According to one embodiment of an automated 
spread trading tool, a trader can select two or more individual 
tradeable objects, to create a “synthetic spread” that is some 
times referred hereinafter interchangeably as a “spread'. 
Each tradeable object may be referred to as a “leg of the 
spread. The automatic spread trading tool preferably gener 
ates spread databased on information in the legs and based on 
spread setting parameters, which may be configurable by a 
user. The spread data is communicated to a graphical user 
interface where it is displayed and where data corresponding 
to the legs of the spread may be displayed as well. At the client 
device, the user can enter orders in the spread window, and the 
automated spread trading tool will automatically work orders 
in the corresponding legs to achieve, or attempt to achieve 
(because the fill of the order is not always guaranteed) a 
desired spread. 
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0.052 FIG. 4 is a block diagram illustrating the relation 
ship between a synthetically created spread 400, its underly 
ing N legs 402, and a spread order 404 that has been entered. 
When a trader enters an order to buy or to sell the spread (e.g., 
represented as spread order 404) in a synthetic market, the 
automated spread trading tool automatically places orders in 
the appropriate legs to achieve or attempt to achieve the 
desired spread 404. For example, to achieve spread order 404, 
the automated spread trading tool may automatically enter 
orders 406, 408, 410 into the underlying legs 402. The auto 
mated spread trading tool may, among other things, calculate 
the quantities and prices for the orders 406, 408,410 based on 
market conditions in the other legs and one or more param 
eters. It should be understood that an order to buy or sell the 
spread is simply an order price and an order quantity associ 
ated with the spread. 
0053. Using FIG.4, let's assume that a spread order 404 
has been entered into the market. When a trader enters an 
order to buy or to sell the spread (e.g., spread order 404) in a 
synthetic market, the automated spread trading tool automati 
cally places orders in the appropriate legs to achieve or 
attempt to achieve the desired spread 404. For example, to 
achieve synthetic spread order 404, the automated spread 
trading tool may automatically enter orders 406, 408, ... 410 
into the underlying legs 402 (e.g., "Leg 1.” “Leg 2.... “Leg 
N”). The automated spread trading tool may, among other 
things, calculate the quantities and prices for the orders 406, 
408, 410 based on market conditions in the other legs and one 
or more parameters. 
0054 For example, according to one trading strategy, con 
sider if “Leg 1 Order 406 is a buy order, then the price of 
order 406 may be based on the best bid price of “Leg 2 and 
on the best bid price of each leg through “Leg N.” In other 
words, the price of order 406 leans on the quantity associated 
with the best bid price of “Leg 2 though “Leg N. Of course, 
depending on the trading strategy, the price of order 406 
might be based only on Some of the legs and not on all N legs. 
Alternatively, other trading strategies may be used to deter 
mine the price and quantities of the orders. For example, the 
price of buy order 406 may lean on the quantity associated 
with the best ask price of “Leg 2 through “Leg N” (or on only 
some of the N legs). Of course, the order parameters of an 
order in one leg can lean on other types of market conditions 
in the other legs such as the last traded price (LTP), the last 
traded quantity (LTQ), a theoretical value, multiple quantities 
Such as quantities closer to the inside market, or some other 
reference point. 
0055 When the leg orders are generated by the automated 
spread trading tool, they may be routed to one or more 
exchanges, depending on where the tradeable objects defined 
for the spread are traded. If the orders are not filled right away 
when they are received at the exchange(s), the orders are 
placed in order queues corresponding to the prices of each leg 
order. 
0056. According to the example embodiments, as the mar 
ket conditions for each leg move, causing prices and quanti 
ties to change, the desired order quantity may be dynamically 
changed to reflect the change in the leaned on quantity. 

VI. Dynamically Changing an Order Quantity 
0057 FIG. 5 is a flow chart illustrating an example method 
for dynamically changing an order quantity in electronic trad 
ing environment. It should be understood that the flow chart 
only shows the functionality and operation of a possible 
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implementation of the present embodiments. In this regard, 
each block may represent a module, a segment, or a portion of 
the program code, which includes one or more executable 
instructions for implementing specific logical functions or 
steps in the process. Alternative implementations are 
included within the scope of the example embodiments of the 
present invention in which functions may be executed out of 
order from that shown or discussed, including Substantially 
concurrent or in reverse order, depending on the functionality 
involved, as would be understood by those reasonably skilled 
in the art of the present invention. 
0058. At step 502, the trader defines the parameters to 
determine when to dynamically change an order quantity. 
Specifically, the trader may define a decrease parameter, 
which defines how much the leaned on quantity may decrease 
before the order will be re-priced to a price level with suffi 
cient quantity. It should be understood that a desired order 
quantity will decrease until the order is re-priced. 
0059 A trader may also define an increase parameter that 
defines how much the leaned on quantity must increase before 
the desired quantity may be dynamically increased. For 
example, if the increase in quantity does not meet the required 
amount then the desired quantity will remain at the same 
level. The increase parameter may be defined as a percentage 
or an integer value. As with the decrease parameter, the 
increase parameter may be defined as a percentage or an 
integer value. 
0060. In addition to the increase and decrease parameters, 
a trader may define a volume multiplier parameter and a 
spread ratio. The volume multiplier is used to check that 
Sufficient leaned on quantity is available, and is more impor 
tantly used to lower the possible risk of getting "legged up. A 
spread ratio is defined as the amount of quantity that should be 
bought and sold for each leg of the spread to provide an 
equivalent amount of risk to the trader. For example, a trader 
may define a volume multiplier of '3' and a spread ratio of 
“3:2. A volume multiplier of “3, means that the leaned on 
quantity must be at least “3 times the amount of the traders 
desired order quantity. A spread ratio of 3:2 means that the 
automated trading tool will buy '3' of leg A and will sell “2 
in leg B in order to minimize risk to the trader. 
0061 The volume multiplier and the spread ratio work 
together to calculate the necessary quantity to lean on in leg B. 
Specifically, the leaned on quantity for leg B is determined 
using the following calculation: 

Leaned on quantity=desired order quantity*ratio for 
leg B*volume multiplier 

60=10* 2: 3 

0062 Based on the defined volume multiplier and spread 
ratio, if the trader's desired order quantity is “10, the auto 
mated trading tool must lean on a quantity that is at least '60' 
in leg B. If a higher volume multiplier is set, the trader's risk 
for getting "legged up' is often decreased. It should also be 
understood that the values for the volume multiplier and the 
spread ratio are user configurable, for example, the Volume 
multiplier and the spread ratio could both be set to value of 
“1”. 

0063. At step 504, the automated trading tool determines 
which price level in leg B has sufficient quantity available for 
the order in leg. A to lean on based on the placement of a 
spread order through the automated trading tool and the Vol 
ume multiplier and the spread ratio. The automated trading 
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tool may place orders in the corresponding legs of the spread 
based on the desired price and quantity for the spread. 
0064. At step 506, the automated trading tool monitors the 
leaned on quantity in leg B until a change in quantity occurs. 
The automated trading tool determines if the leaned on quan 
tity has increased or decreased. 
0065. At step 508, the automated trading tool detects that 
the leaned on quantity in leg Bhas decreased. Before dynami 
cally decreasing the desired order quantity in leg A, the auto 
mated trading tool determines if the decrease in the leaned on 
quantity is greater than the defined decrease parameter, 
defined at step 502. 
0066. At step 510, the automated trading tool determines 
that the leaned on quantity has not decreased by a percentage 
or value greater than the defined decrease parameter. The 
automated trading tool will decrease the desired quantity to 
reflect the decreased leaned on quantity currently available in 
leg B. Dynamically decreasing the desired quantity in leg. A 
gives the trader the opportunity for at least a portion of the 
order quantity to be filled at the desired price and to maintain 
the current queue position. 
0067. At step 512, the automated trading tool determines 
that the leaned on quantity has decreased by a percentage or 
value greater than the defined decrease parameter. In this 
instance, instead of decreasing the desired order quantity, the 
trader has determined that it is more worthwhile to lose the 
current queue position and re-price the order to a new price 
level where the majority of the desired quantity may be filled. 
When an order is re-priced, the leaned on quantity becomes 
the quantity associated with the new price level. 
0068. At step 514, the automated trading tool has deter 
mined that the leaned on quantity has increased. Before 
dynamically increasing the desired order quantity, the auto 
mated trading tool will determine if the increase in the leaned 
on quantity in leg B is greater than the defined increase 
parameter, defined at step 502. 
0069. At step 516, the automated trading tool determines 
that the leaned on quantity has not increased by a percentage 
or value greater than the defined increase parameter. The 
automated trading tool will not dynamically increase the 
desired quantity to reflect the increased leaned on quantity 
currently available, because the loss of queue position would 
not be as favorable for the trader as maintaining the current 
queue position and possibly getting filled at the desired order 
price. 
0070. At step 518, the automated trading tool determines 
that the leaned on quantity has increased by a percentage or 
value greater than the defined increase parameter. The auto 
mated trading tool will dynamically increase the desired 
quantity to reflect the increased leaned on quantity currently 
available in leg B. Although the trader will lose the current 
queue position, dynamically increasing the quantity could be 
more profitable to the trader as more quantity may get filled. 
(0071. In an additional embodiment, the trader could limit 
the increase in the desired quantity to a maximum quantity 
increase or percentage increase. For example, as a risk param 
eter or a way to limit profit and loss, the trader may only be 
able to increase or decrease the desired parameter by a maxi 
mum percentage or amount. This limit parameter may also be 
configurable by the trader at step 502. 
0072. In an alternative embodiment, if the leaned on quan 

tity in leg B has increased by a percentage or value greater 
than the defined increase parameter, the automated trading 
tool may leave the desired quantity at the desired price to 
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maintain queue position and then Submit another order for the 
difference in increased quantity. For example, if the increase 
in quantity was by "25%, then the automated trading tool 
may enter a separate order for the “25% increase in quantity 
instead of deleting the initial order, losing queue position, and 
then submitting another order for the desired order quantity 
plus the “25%' quantity increase. 

VII. Examples of Dynamically Changing an Order Quantity 

0073 FIG. 6 is a block diagram illustrating trading screens 
associated with the legs of a spread trading strategy. Specifi 
cally, FIG. 6 includes the trading screens 600 associated with 
the legs of the spread which display a working quantity col 
umn 602, bid quantity column 604, ask quantity column 606, 
price column 608, working order 610, and the leaned on 
quantity in leg B 612. The working quantity column 602 
displays desired orders to buy or sell the leg A or leg B. The 
bid quantity column 604 displays buy order quantities avail 
able in relation to certain price levels in price column 608. The 
ask quantity column 606 displays offer order quantities avail 
able in relation to certain price levels in price column 608. The 
price column 608 displays the price levels associated with leg 
A and leg B. The working order 610 displays an order that was 
entered by the automated trading tool. Based on the best bid 
price in leg B, working order 610 was entered at the price of 
“108” in leg A. 
0074 According the example embodiments, before sub 
mitting working order 610, the automated trading tool deter 
mined that the best bid price in leg Bhad sufficient quantity to 
meet the desired order quantity of working order 610, which 
is a quantity of '64. As previously explained, the automated 
trading tool uses the desired order quantity, the Volume mul 
tiplier, and the spread ratio together to determine the quantity 
that must be available to lean on in leg B. Specifically, the 
desired order quantity 610 is “20 and lets assume that the 
volume multiplier was defined as “3 and the spread ratio was 
defined as “1:1. Based on the following calculation: 
“20*1*3=60, there must be a minimum quantity of “60” 
available to lean on in leg B. As shown in FIG. 6, a leaned on 
quantity of “64 is available, shown at 612, and a working 
order is placed at 610. 
0075) 
0076 FIG. 7 is a block diagram illustrating the same trad 
ing screens as displayed in FIG. 6 at a later time. FIG. 7 
specifically displays the order quantity associated with work 
ing order 710 as dynamically decreased based on the decrease 
in the leaned on quantity in leg B 712. The leaned on quantity 
in leg B decreased from a quantity of “64 shown in FIG. 6, 
to a quantity of “48, shown in FIG. 7. Based on the example 
method in FIG. 5, the automated trading tool will determine if 
the leaned on quantity 712 has decreased by more than the 
user-defined decrease parameter. Let us assume that the 
decrease parameter has been defined as a percentage of 25%. 
A decrease parameter of 25% means that the leaned on quan 
tity, shown at 712, can decrease between 0-25% for the work 
ing order, shown at 710, to remain at the desired price level of 
“108.” As shown in FIG. 7, the leaned on quantity 712 has 
decreased a total of 25% which is equal to the user-defined 
decrease parameter of 25%. According to the example 
embodiments, the quantity associated with working order 
710 will be decreased to “16” and the desired order price and 
queue position will be maintained. 

A. Decreasing an Order Quantity 
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0077 B. Increasing an Order Quantity 
0078 FIG. 8 is a block diagram illustrating the same trad 
ing screens as displayed in FIG. 6 and FIG. 7 at a later time. 
FIG. 8 specifically displays the order quantity associated with 
working order 810 as dynamically increased based on the 
increase in the leaned on quantity in leg B 812. The leaned on 
quantity in leg B increased from a quantity of '48" shown in 
FIG. 8, to a quantity of “77” shown in FIG. 7. Based on the 
described method in FIG. 5, the automated trading tool will 
determine if the leaned on quantity 812 has increased by more 
than the user-defined increase parameter. Let us assume that 
the increase parameter has been defined as a percentage of 
50%. An increase parameter of 50% means that the leaned on 
quantity, shown at 712, must increase by at least 50% above 
the desired quantity associated with working order, shown at 
810, before the desired quantity is increased. 
0079. As shown in FIG. 8, the leaned on quantity 812 has 
increased by more than the defined increase parameter of 
50%, from a quantity of “48 to “77.” According to the 
example embodiments, the desired quantity associated with 
working order 810 will be increased to the quantity level that 
reflects the leaned on quantity, however the queue position 
will not be maintained. 

0080. It should be understood that the desired quantity 
associated with the working order 810 will be increased to 
“25’ based on the defined volume multiplier parameter. Spe 
cifically, there must be at least “3 times the desired order 
quantity at the leaned on quantity 812. Since the leaned on 
quantity 812 is “77, the desired order quantity is increased to 
“25” which is rounded down from a quantity of “25.667” 
based on the “773” calculation. If the result was rounded up, 
the desired order quantity would be “26, however 26x 
3–78, and there is not sufficient leaned on quantity for the 
desired order quantity to be “26.” 
I0081. In an additional embodiment, the automated trading 
tool may dynamically decrease the desired order quantity 
before placing the initial order in leg A. Specifically, if a lesser 
quantity is available to lean on, the desired order quantity may 
be decreased upon placement of the initial order. 
0082 In another additional embodiment, the automated 
trading tool may check if there is any quantity at price levels 
closer to the inside market before placing the initial order in 
leg A. If so, the automated trading tool may determine if it 
would be worthwhile to decrease the desired order quantity 
and lean on a different quantity in leg B. If a decreased 
quantity is available to lean on at a different price, then the 
automated trading tool may decrease the initial desired quan 
tity and place the order in leg Bata better price with sufficient 
quantity to lean on. 

CONCLUSION 

I0083. The example embodiments discussed above 
describe system and methods for dynamically changing a 
trade order quantity as an attempt to maintain the desired 
order price and order queue position. To determine if the 
desired order quantity should be decreased or increased, the 
example embodiments allow a trader to define of set of 
parameters. These parameters, specifically an increase and a 
decrease parameters, are used to determine if and by how 
much a desired quantity may be dynamically changed while 
electronic trading. The trader may also define a Volume mul 
tiplier parameter that may be used as a way to determine that 
a specific level of quantity be available to lean on. 



US 2014/0180894 A1 

0084. Once the increase and decrease parameters are 
defined, the example embodiments compare the leaned on 
quantity to the desired order quantity. Based on the results of 
comparison, the automated trading tool may dynamically 
increase or decrease the desired order quantity. 
0085. The above description of the example embodiments, 
alternative embodiments, and specific examples, are given by 
way of illustration and should not be viewed as limiting. 
Further, many changes and modifications within the scope of 
the present embodiments may be made without departing 
from the spirit thereof, and the present invention includes 
Such changes and modifications. 
I0086. It will be apparent to those of ordinary skill in the art 
that methods involved in the system and method for dynami 
cally determining quantity for risk management may be 
embodied in a computer program product that includes one or 
more computer readable media. For example, a computer 
readable medium can include a readable memory device, 
such as a hard drive device, CD-ROM, a DVD-ROM, or a 
computer diskette, having computer readable program code 
segments stored thereon. The computer readable medium can 
also include a communications or transmission medium, Such 
as, a bus or a communication link, either optical, wired or 
wireless having program code segments carried thereon as 
digital or analog data signals. 
0087. The claims should not be read as limited to the 
described order or elements unless stated to that effect. There 
fore, all embodiments that come within the scope and spirit of 
the following claims and equivalents thereto are claimed as 
the invention. 

1. (canceled) 
2. A computer readable medium having stored therein 

instructions executable by a processor, wherein the instruc 
tions are executable to: 

send a first command to enter a first trade order for a first 
tradeable object, wherein the first trade order includes an 
order quantity, wherein the order quantity is based on a 
definition for a trading strategy, a desired strategy quan 
tity, and market data for a second tradeable object, 
wherein the trading strategy includes the first tradeable 
object and the second tradeable object; 

detect a decrease in quantity available for the second trade 
able object; 

determine a new quantity based on the definition for the 
trading strategy and the decrease in quantity available 
for the second tradeable object; and 

send a second command to decrease the order quantity of 
the first trade order to the new quantity when the 
decrease in quantity available for the second tradeable 
object conforms to a decrease parameter. 

3. The computer readable medium of claim 2, wherein the 
decrease parameter is one of defined as a percentage value, 
defined as an integer value, based on one or more defined risk 
parameters. 

4. The computer readable medium of claim 2, wherein the 
instructions are further executable to: 

compare the decrease in quantity available for the second 
tradeable object with the decrease parameter; 

determine that the decrease in quantity available for the 
second tradeable object conforms to the decrease param 
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eter when the decrease in quantity available for the sec 
ond tradeable object is less than or equal to the decrease 
parameter, and 

determine that the decrease in quantity available for the 
second tradeable object does not conform to the 
decrease parameter when the decrease in quantity avail 
able for the second tradeable object is more than the 
decrease parameter. 

5. The computer readable medium of claim 2, wherein the 
second command includes a single command to change the 
order quantity of the first trade order to the new quantity. 

6. The computer readable medium of claim 2, wherein the 
second command includes commands to cancel the first trade 
order and submit a second trade order for the first tradeable 
object, wherein the second trade order includes a second 
order quantity, wherein the second order quantity is the new 
quantity. 

7. The computer readable medium of claim 2, wherein the 
instructions are further executable to: 

detect an increase in quantity available for the second 
tradeable object; 

determine a second new quantity based on the definition for 
the trading strategy and the increase in quantity available 
for the second tradeable object; and 

send a third command to increase the order quantity of the 
first trade order to the second new quantity when the 
increase in quantity available for the second tradeable 
object conforms to an increase parameter. 

8. The computer readable medium of claim 7, wherein the 
increase parameter is one of defined as a percentage value, 
defined as an integer value, based on one or more defined risk 
parameters. 

9. The computer readable medium of claim 7, wherein the 
instructions are further executable to: 
compare the increase in quantity available for the second 

tradeable object with the increase parameter; 
determine that the increase in quantity available for the 

second tradeable object conforms to the increase param 
eter when the increase in quantity available for the sec 
ond tradeable object is more than or equal to the increase 
parameter, and 

determine that the increase in quantity available for the 
second tradeable object does not conform to the increase 
parameter when the increase in quantity available for the 
second tradeable object is less than the increase param 
eter. 

10. The computer readable medium of claim 7, wherein the 
third command is sent after the first command and before the 
second command. 

11. The computer readable medium of claim 7, wherein the 
third command is sent after the second command. 

12. The computer readable medium of claim 2, wherein the 
definition for the trading strategy further includes a volume 
multiplier parameter, wherein the order quantity is further 
based on the volume multiplier parameter. 

13. The computer readable medium of claim 2, wherein the 
instructions are further executable to: 

display the decreased order quantity in relation to an indi 
cator for the first trade order for the first tradeable object. 

k k k k k 


