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(57) ABSTRACT 

An auto-trading strategy for executing an order to buy or sell 
a specified quantity of a certain item. The strategy utilizes 
urgency scores rather than time bins. In one embodiment, an 
urgency score is determined at a certain point in time. The 
urgency score is a function of a trading target associated with 
the point in time and the actual number of items that have been 
traded as of the certain point in time. 
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SYSTEM, METHOD, AND COMPUTER 
PROGRAMI PRODUCT FOR EXECUTINGA 

BUY OR SELL ORDER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a Continuation of and claims 
priority to U.S. patent application Ser. No. 10/457,479, filed 
Jun. 10, 2003, the entire contents of which are incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. This invention relates generally to buying or selling 
commodities in a market, and, more specifically, to a system, 
method, and computer program product for executing an 
order to buy or sell a specified number of units of a certain 
item (e.g., 100,000 shares of a corporation's stock or other 
financial instrument). 
0004 2. Discussion of the Background 
0005. Two basic types of orders are the market order and 
the limit order. Market orders allow an investor to choose the 
timing of the order execution. The drawback of a market order 
is that the investor loses control over execution price and 
usually overpays. A limit order is more likely to result in good 
executions, but does not allow the investor to control the 
timing of execution. This is a problem, particularly when the 
investor is trying to follow a pre-specified trading distribu 
tion. 
0006. Several auto-trading strategies have been developed 

to solve or lessen the impact of this problem. One family of 
such strategies is referred to as a “bin-based' strategy (it is 
also referred to as a “time-slicing strategy). A bin-based 
strategy Subdivides a continuous trading period (usually a 
day) into bins of fixed length (e.g., 30 minutes), assigns a 
number of items to each bin, and then uses simple rules to 
trade (i.e., buy or sell) within each bin. 
0007 Certain problems exist with bin-based strategies. 
The bin based approach forces unnecessary structure on the 
trading process. For example, as the end of a bin approaches, 
the strategy may need to rely on aggressive orders, which may 
result in poor executions. Other disadvantages exist. 

SUMMARY OF THE INVENTION 

0008. The above described and other disadvantages are 
addressed by the present invention. The present invention 
provides a method for executing an order to buy or sell a 
specified quantity of a certain item and provides a system and 
computer program product for implementing the method. 
Rather than employing time bins, the method relies on con 
tinuous evaluation of the progress of the trade (in terms of 
how much of the trade has been completed by the current 
point in time), and the Subsequent calculation of an urgency 
score based on a comparison of this progress level to a specific 
target level for the current time. 
0009. According to one embodiment of the invention, an 
auto-trading method for buying or selling a specified quantity 
of a certain item (e.g., 10,000 shares of a certain stock) 
includes the following steps: (1) placing Zero or more tranche 
orders for the item, wherein each tranche order specifies, at 
the least, a target price and a quantity (the target price can be 
a limit price or the current market price—that is, the order can 
be a “limit order or a “market order); (2) waiting a certain 

May 16, 2013 

period of time (e.g., 1 minute); (3) determining the total 
number of units of the item that have been executed (success 
fully filled) between when the process began and the current 
moment in time; (4) determining an urgency score, wherein 
the urgency score is based, at least in part, on the total number 
of units of the item that have been traded between when the 
process began and the current moment in time; (5) placing 
Zero or more additional tranche orders for the item, wherein 
each additional tranche order, if there are any, specifies a 
target price and a quantity, wherein the target price and/or the 
quantity is based, at least in part, on the determined urgency 
score; and (6) if necessary, proceeding back to step (2). 
0010 Advantageously, according to one embodiment of 
the present invention, the urgency score determines whether 
any of the additional tranche orders is a market order. For 
example, if the urgency score is sufficiently high, then at least 
one of the one or more additional tranche orders will be a 
market order. A market order is an order where the target price 
is set to the current market price so as to assure that it will be 
filled very quickly. 
0011. In one embodiment, a continuous or discrete set of 
trading targets are used in determining the urgency score. A 
trading target is a target value that is associated with a par 
ticular point in time. A target value corresponds to a certain 
amount of the items that are desired to be traded. The follow 
ing is an example trading target: Target Value=100, 
Time-T. This example trading target indicates that it is 
desired to have 100 shares of the stock traded by time T. 
Target values also may be expressed in terms of percentages. 
For example, a trading target may be expressed as Target 
Value=75%. Time-T. This example trading target indicates 
that it is desired to have 75% of the total desired trade com 
pleted by time T. 
0012. According to one embodiment of the invention, a 
method for determining an urgency score includes the follow 
ing steps: (1) specifying a set of target values, wherein each 
target value in the set is associated with a point in time; (2) at 
or about a point in time that is associated with a target value, 
determining the number of items that have been traded; (3) 
determining the difference between the number determined 
in step (2) and the target value associated with the point in 
time; and (4) determining the urgency score based, at least in 
part, on the difference determined in step (3). 
0013. According to another embodiment of the invention, 
a method for determining an urgency score includes the fol 
lowing steps: (1) associating a target value, a bottom thresh 
old value, and a top threshold value with a point in time, 
wherein the bottom threshold value is less than or equal to the 
target value and the top threshold value is greater than or 
equal to the corresponding target value; (2) at or about the 
point in time, determining the number of items that have been 
traded; (3) determining whether the number of items that have 
been traded is greater than or less than the target value; (4) if 
the number is greater than the target value, then compare the 
number to the top threshold; (5) if the number is less than the 
target value, then compare the number to the bottom thresh 
old; and (6) based on the results of the comparison performed 
in step (4) or step (5), determine the urgency score. 
0014. The above and other features and advantages of the 
present invention, as well as the structure and operation of 
preferred embodiments of the present invention, are 
described in detail below with reference to the accompanying 
drawings. 



US 2013/0124381 A1 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.015 The accompanying drawings, which are incorpo 
rated herein and form part of the specification, illustrate vari 
ous embodiments of the present invention and, together with 
the description, further serve to explain the principles of the 
invention and to enable a person skilled in the pertinent art to 
make and use the invention. In the drawings, like reference 
numbers indicate identical or functionally similar elements. 
Additionally, the left-most digit(s) of a reference number 
identifies the drawing in which the reference number first 
appears. 
0016 FIG. 1 is flow chart illustrating a process, according 
to one embodiment of the invention, for executing an order to 
sell a certain number of shares of a stock. 
0017 FIG. 2 is a flow chart illustrating a process, accord 
ing to another embodiment, for executing an order to sell a 
certain number of shares of a stock. 
0018 FIG. 3 shows a graphical representation of a con 
tinuous set of trading targets. 
0019 FIGS. 4A,B show a flow chart illustrating a process, 
according to another embodiment, for executing an order to 
sell a certain number of shares of a stock. 
0020 FIG. 5 is a graph that illustrates a continuous set of 
trading targets, a continuous set of lower trading limits, and a 
continuous set of upper trading limits. 
0021 FIG. 6 is a functional block diagram of a system 
according to one embodiment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0022 While the present invention may be embodied in 
many different forms, there is described herein in detail an 
illustrative embodiment(s) with the understanding that the 
present disclosure is to be considered as an example of the 
principles of the invention and is not intended to limit the 
invention to the illustrated embodiment(s). 
0023. As discussed above, the present invention provides a 
method for executing an order to buy or sell a specified 
quantity of a certain item and a system and computer program 
product for implementing the method. The invention can 
apply to the trading (i.e., buying or selling) of any item, but, 
for the sake of brevity, the invention is described below using 
the example of selling a certain number of shares of a stock. 
0024 FIG. 1 is flow chart illustrating a process 100, 
according to one embodiment of the invention, for executing 
an order to sell X number of shares of a stock. Process 100 
may begin in step 102, where an initial set of tranche orders to 
sell Y number of shares of the stock is submitted, where Y is 
less than or equal to X. Preferably, Y is sufficiently small so 
that the tranche orders will not have a significant market 
impact. The initial set of tranche orders may consist of a 
single tranche order or two or more tranche orders. Some or 
all of the tranche orders may be submitted for execution to a 
trading system, such as POSITR) or another trading system. If 
the stock is traded on an exchange (e.g., the New York Stock 
Exchange), then Some or all of the tranche orders may also be 
Submitted for execution to that exchange. 
0025 Tranche orders may be generated with any order 
type or order attribute that is admissible on the markets, 
exchanges, and trading systems to which the tranche orders 
are sent. Two common order types that are referred to in this 
application are limit orders and market orders. A limit order 
specifies both a quantity and a limit price. More specifically, 
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a limit order is an order to buy or sell the specified quantity of 
a security at the limit price. A buy limit order can only be 
executed at the limit price or lower, and a sell limit order can 
only be executed at the limit price or higher. 
0026. In step 104, the process pauses for a certain amount 
of time (e.g., 1 minute). In step 106, the status of every tranche 
order that has been Submitted since the process began is 
determined. For example, the total number of shares that have 
been sold between when the process began and the current 
moment in time may be determined. 
(0027. In step 107, it is determined whether all of the X 
shares have been sold. If so, the process ends, otherwise the 
process continues to step 108. 
0028. In step 108, an urgency score is determined. The 
urgency score is based, at least in part, on the determined 
status of the various tranche orders. For example, the urgency 
score may be a function of at least, the total number of shares 
that have been sold between when the process began and the 
current moment in time. 
0029. After determining the urgency score, a determina 
tion is made as to whether one or more new sell tranche orders 
should be submitted and/or whether one or more outstanding 
tranche orders should have their target price (and/or other 
attributes) modified (step 110). 
0030. In one embodiment, the determination of whether to 
Submit new tranche orders is a function of at least, the 
urgency score. In a preferred embodiment, this determination 
is a function of, at least, the urgency score and a configurable 
lumpiness constraint. The lumpiness constraint is a constraint 
that specifies a minimum order size. The lumpiness constraint 
may be configurable using a parameter. In one embodiment, 
when this parameter is set to a large value, the strategy will 
generate fewer tranche orders but each order will be larger, 
and if the parameter is set to a small value, the strategy will 
generate a large number of Smaller-sized tranche orders. 
0031. In one embodiment, the decision of whether to 
modify a tranche order may be based on how long the order 
has been pending and/or the distance between the tranche 
order price and the current market price. Preferably, the more 
stale an outstanding tranche order, the more likely it is to be 
modified. 

0032. If it is determined that no additional sell orders 
should be Submitted and none of the outstanding tranche 
orders should be modified, then the process goes back to step 
104, otherwise the process proceeds to step 112. 
0033. In step 112, at least one new tranche sell order is 
submitted and/or the price (and/or other characteristics) of at 
least one outstanding tranche order is modified. The price 
and/or quantity specified in the newly submitted tranche order 
is based, at least in part, on the urgency score. The price and/or 
quantity may also be based on the number of shares remaining 
to be sold. Similarly, the modification made to an outstanding 
tranche order's price is also based on the urgency score and/or 
the number of shares remaining to be sold. Additionally, if it 
is determined that a new tranche sell order should be submit 
ted and an outstanding tranche order should be modified, 
then, preferably, the price of the outstanding tranche order is 
set to the price of the newly submitted tranche order. 
0034. In one embodiment, the price to the new tranche 
orders and/or modified tranche orders is determined using a 
pricing model. A pricing model takes a number of inputs 
(which may include (a) historical data, (b) real-time market 
data, (c) order characteristics such as tranche order size, and 
(d) urgency parameters such as desired probability of fill or 
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desired order life-span) and then returns a Suggested price. 
The urgency parameter inputs to the pricing model can be 
linked to the urgency score calculated in step 108. This means 
that the Suggested price will be more passive (i.e. placed 
further from the current market price) for lower calculated 
urgency levels and more aggressive for higher calculated 
urgency levels. 
0035 
0036 FIG. 2 is a flow chart illustrating a process 200, 
according to another embodiment, for executing an order to 
sell X number of shares of a stock. In this embodiment, the 
urgency scores are a function of the total number of the shares 
that have been traded and, at the least, a set of trading targets. 
0037. A trading target is a trading value that is associated 
with a particular point in time. The trading value corresponds 
to a certain number of the total number of shares that are 
desired to be sold. Thus, at a minimum, a trading target 
specifies both an amount of the shares and a corresponding 
point in time. The following is an example trading target: 
Trading value=100, Time-T. This example trading target 
indicates that a goal is to have 100 of the X number of shares 
traded by time T.T. may be an absolute time (e.g., 2:15 PM 
EST) or a relative time (e.g., N seconds after a certain event, 
where N2O). Target values may also be expressed in terms of 
percentages. For example, a trading target may be expressed 
as Trading value=75%, Time-T). This example trading tar 
get indicates that by time T, the goal is to have traded 75% of 
the X number shares. 

0038. The set of trading targets upon which the urgency 
scores depend may be a continuous set or a discrete set. FIG. 
3 shows a graphical representation of a continuous set of 
trading targets. The X axis of the graph represents time and 
the Y axis of the graph represents share quantity. The con 
tinuous set of trading targets is represented by line 302. Each 
point online 302 is a trading target. That is, each point online 
302 is associated with a certain number of shares and a certain 
point in time. For example, trading target 310 is associated 
with a certain quantity of shares (i.e., 100 shares) and a certain 
point in time (i.e., T). 
0039 Referring now to FIG. 2, the process 200 for execut 
ing an order to sell X number of shares of a stock will be 
described. In step 201 a set of trading targets is created or 
acquired. The set can be continuous or discrete. After step 
201, process 200 proceeds to step 202. 
0040. In step 202, an initial set of tranche orders to sell Y 
number of shares of the stock is submitted, where Y is less 
than or equal to X. In step 204, the process pauses for a certain 
amount of time (e.g., 1 minute). In step 205, the total number 
of shares (N) that have been sold between when the process 
began and the current moment intime (T) is determined. This 
number of shares is represented by point 390 on FIG. 3. 
0041. In step 206, it is determined whether NX (i.e., it 

is determined whether all of the X shares have been sold). If 
So, the process ends, otherwise the process continues to step 
207. 

0042. In step 207, the trading target associated with the 
current moment in time (T) is determined. This is shown as 
point 380 in FIG. 3. In step 208, the distance from point 390 
to trading target 380, which is the trading target associated 
with time T, is determined. That is, the difference (D) 
between N and TV (TV is the trading value associated 
with trading target 380) is determined. 

After step 112, the process returns to step 104. 
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0043. In step 210, the urgency score is calculated. The 
urgency score (U) is a function of D (i.e., U=f(D)). In one 
embodiment, U=D. 
0044. After step 210, process 200 proceeds to step 212. 
Steps 212-214 are identical to steps 110-112. 
0045 FIGS. 4AB show a flow chart illustrating a process 
400, according to another embodiment, for executing an order 
to sell X number of shares of company ABC's stock. In this 
embodiment, an urgency score is a function of the total num 
ber of the shares that have been traded, a trading target, an 
upper trading limit, and a lower trading limit. 
0046 Process 400 begins in step 402, where a set of trad 
ing targets are specified. In step 404, a set of upper trading 
limits are specified. Each upper trading limit in the set speci 
fies a certain number of shares and a certain point in time. In 
step 406, a set of lower trading limits are specified. Each 
lower trading limit in the set specifies a certain number of 
shares and a certain point in time. 
0047 FIG. 5 is a graph that illustrates a continuous set of 
trading targets 502, a continuous set of lower trading limits 
504, and a continuous set of upper trading limits 506. The X 
axis of the graph represents time and the Y axis of the graph 
represents quantity. Preferably, for each trading target there is 
a corresponding upper trading limit and lower trading limit, 
where the number of shares associated with the upper limit is 
greater than or equal to the number of shares associated with 
the trading target and the number of shares associated with 
lower limit is less than or equal to the number of shares 
associated with trading target. For example, trading target 
510 specifies 100 shares, upper trading limit512 specifies 105 
shares, and lower trading limit514 specifies 90 shares. 
0048 Referring back to FIG. 4A, in step 408, an initial set 
of one or more tranche orders to sell a certain number (Y) of 
the X shares is created. In step 410, it is determined whether 
any of the tranche orders can be matched internally. If the 
entity that performs process 400 performs the process for 
many users, then there is a certain likelihood that at or about 
the same time that the set of tranche orders is created one or 
more corresponding orders to buy shares of company ABC 
may exist. In this situation, there is an opportunity to cross 
orders internally, which is advantageous because the orders 
do not have to be Submitted to a trading system oran exchange 
for execution. Thus, if it is determined that a tranche order can 
be crossed internally, then the tranche order is crossed inter 
nally (step 412), otherwise the process proceeds to step 418. 
Preferably, when crossing tranche orders internally, the 
appropriate upper limit is not violated. 
0049. In step 418, the set of tranche order is submitted for 
execution to trading system, an exchange, or the like. 
0050. In step 420, the process pauses for a certain period of 
time (e.g., 1 minute). In step 422, the total number of shares 
(N) that have been sold between when the process began 
and the current moment in time (T) is determined. This 
number of shares is represented by point 590 in FIG. 5. 
0051. In step 423, it is determined whether NX (i.e., it 

is determined whether all of the X shares have been sold). If 
So, the process ends, otherwise the process continues to step 
424. 

0052. In step 424, it is determined whether the total num 
ber of shares determined in step 422 is greater than the trading 
target value (TV) associated with time T (this target value 
is corresponds to point 580 on line 502, see FIG. 5). If the 
number N is greater than the trading target value TV, then 
the number N is compared to UL (the upper trading limit 
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associated with timeT)(step 426), otherwise the number N 
is compared to LL (the lower trading limit associated with 
time T)(step 428). In step 430, the urgency score is deter 
mined based on the results of the comparison performed in 
step 426 or step 428. For example, in one embodiment, when 
N is above the lower trading limit, the urgency score is 
inversely proportional to the difference between N and the 
lower trading limit, and, when N is below the lower trading 
limit, the urgency score is at its maximum. 
0053. After determining the urgency score, a determina 
tion is made as to whether one or more new tranche orders 
should be submitted and/or whether one or more outstanding 
tranche orders should have their target price and/or other 
characteristic modified (step 432). Step 432 is equivalent to 
step 110 of process 100. 
0054 If it is determined that no additional tranche orders 
should be submitted and none of the outstanding orders 
should be modified, then the process goes back to step 420, 
otherwise the process proceeds to step 434. 
0055. In step 434, at least one new sell tranche order is 
created and/or the target price of at least one outstanding 
order is modified. Step 434 is equivalent to step 112 of pro 
cess 100. After step 434, the process returns to step 410. 
0056 Although processes 100, 200 and 400 are illustrated 
as an ordered series of steps in FIGS. 1, 2 and 4, respectively, 
the processes need not be performed in the order shown. 
Moreover, steps may be added and/or deleted from the pro 
cesses without departing from the inventive concepts. For 
example, and without limitation, the step of determining an 
urgency score may be the first or one of the first steps per 
formed. 
0057 FIG. 6 is a functional block diagram of a system 600 
according to one embodiment of the invention. System 600 
includes a data processing device 602 (e.g., a general purpose 
computer, a special purpose computer, or other data process 
ing device). Data processing device 602 may include a user 
interface 604 for receiving from a user or from another system 
(not shown) an order to trade X number of shares of a par 
ticular stock. Data processing device 602 also may include a 
computer program product 606 that includes a machine-read 
able medium 607 having instructions (not shown) stored 
thereon. The instructions may be used to program a data 
processing device 602 to perform the processes described 
above. The machine-readable medium may include, but is not 
limited to, floppy diskettes, optical disks, CD-ROMs, and 
magneto-optical disks, ROMs, RAMs, EPROMs, 
EEPROMs, magnet or optical cards, propagation media or 
other type of media/machine-readable medium suitable for 
storing electronic instructions. For example, the present 
invention may be downloaded as a computer program prod 
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uct, wherein the program may be transferred from a remote 
computer (e.g., a server) to a requesting computer (e.g., a 
client) by way of data signals embodied in a carrier wave or 
other propagation medium via a communication link (e.g., a 
modem or network connection). Preferably, data processing 
device 602 is connected to at least one network 610 so that 
device 602 can submit buy/sell orders to a trading system 612 
or exchange 614. 
0058 While the invention has been described in detail 
above, the invention is not intended to be limited to the spe 
cific embodiments as described. It is evident that those skilled 
in the art may now make numerous uses and modifications of 
and departures from the specific embodiments described 
herein without departing from the inventive concepts. 
What is claimed is: 
1. A system for electronically trading securities, compris 

ing: 
a server system configured to Submit an initial set of elec 

tronic orders to trade Y shares of the a security, wherein 
Y is less than or equal to X; to determine the total 
number out of the X shares that have been traded by a 
selected point in time that is after the initial set of orders 
was Submitted; to determine an urgency score, wherein 
the urgency score is based, at least in part, on said total 
number of shares traded by said selected point in time; 
and to generate a new electronic order specifying a quan 
tity and a target price or modify an existing electronic 
order, wherein the target price or modification is deter 
mined based, at least in part, on the urgency score. 

2. The system of claim 1, further comprising a set of trading 
targets, wherein the urgency score is a function of, at the least, 
one of the trading targets within said set and said total number 
of shares traded. 

3. The system of claim 2, wherein said one of the trading 
targets within said set specifies a trading target value. 

4. The system of claim 3, wherein said server system is 
further configured to determine the difference between said 
total number of shares traded and said trading target value. 

5. The system of claim 4, wherein said urgency score is a 
function of at the least, said difference between said total 
number of shares traded and said trading target value. 

6. The system of claim 3, wherein the target value is asso 
ciated with a point in time. 

7. The system of claim 1, wherein the target price is deter 
mined using a limit order pricing algorithm, wherein at least 
one of the inputs to the limit order pricing algorithm is a 
function of at the least, the urgency score. 

8. The system of claim 1, wherein the target price is the 
current market price so that the new order is a market order. 
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