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(57) ABSTRACT 

Methods of the present invention identify an asset allocation 
model and at least one security associated there with. An 
investment account portfolio is stored that includes at least 
one substitute security associated with the identified at least 
one security. A virtual portfolio is then generated that 
includes the identified at least one security. A tax lot is created 
for the identified at least one security to identify a total value 
for the at least one security, and the method determines 
whether the virtual portfolio complies with the asset alloca 
tion model. The identified at least one security associated 
with the asset allocation model is restricted from the invest 
ment account portfolio. 

Receiving an Asset Allocation Model -oid 

F 
Generating an Account in Accordance with 
the Allocation Model by Placing Orders For 
the Purchase of Securities (or other Assets); 

Substituting at Least One Substitute 
Security (or Asset) for an Original Security 

(or Asset) Ordered for the Account 

- Y - 

Generating a Substitute Tax Lot Map Table 

y 

Generating a Virtual Portfolio 

y 

Summing Tax Lots of the Same Security of 
the Wirtual Portfolio 

- - - - 
Calculating Drift for Each Security in 

Virtual Portfolio 

— - 
Using the Calculated Drift for Each 

Security in Virtual Portfolio to Determine 
Buy and Sell Decisions for the Actual 

Portfolio 

so 

-620 

N-630 

----1640 

a-650 

------1660 

--670 



Patent Application Publication Jul. 29, 2010 Sheet 1 of 8 US 2010/01.91672 A1 

Money 
. ( Massagers 

s 

al 
Netwsks 

(e.g., laterset 

N-1- 

Pertific Maagepeat Systein 

sesssr 
s 

Operating System 
Nietary 

Drift Module 
135 

Sasaaaaa-exas,www.awawawawawww.raxxaas 

    

  

  

  

  

    

    

  

  



Patent Application Publication Jul. 29, 2010 Sheet 2 of 8 US 2010/01.91672 A1 

Replacement Securities % of Total Account Value 
MER SUNW MER SUNW 

EEEEE 25% 
IBM 
Cash 

Asset Model 9/6 
MER 25% SO 
CSCO 25% 0% | SO 
CKFR 25% 0% $0 
IBM 25% O% SO 

O% 100% $100,000 Cash 

Buy $25,000 of MER 

4 
Buy $25,000 of CKFR 
Buy $25,000 of IBM 

    

  

  

    

  

  

      

  

  

      

    

  

  

  

      

  



Patent Application Publication Jul. 29, 2010 Sheet 3 of 8 US 2010/01.91672 A1 

New Trade Order it 
Buy $25,000 of SUNW 
Buy $25,000 of MSFT 

so 
FIG. 5 

6 Buy $8,333 of MSFT 

o 
FIG. 6 

CSCO $19,025 
S45.OOO 

MSFT S24.800 

o 
FIG 7 

    

  

  

  

    

  

  

  

  

    

    

  





US 2010/01.91672 A1 Jul. 29, 2010 Sheet 5 of 8 Patent Application Publication 

  



US 2010/01.91672 A1 Jul. 29, 2010 Sheet 6 of 8 Patent Application Publication 

  



US 2010/01.91672 A1 Jul. 29, 2010 Sheet 7 of 8 

?I "OIH #7 I "OIH 

Patent Application Publication 

  

  

  

  

  

    

  



Patent Application Publication Jul. 29, 2010 Sheet 8 of 8 US 2010/01.91672 A1 

Generating an Account in Accordance with 
the Allocation Model by Placing Orders For 
the Purchase of Securities (or other Assets); 

Receiving an Asset Allocation Model 6 O 

Substituting at Least One Substitute 1620 
Security (or Asset) for an Original Security 

(or Asset) Ordered for the Account 

Generating a Substitute Tax Lot Map Table 1630 

Generating a Virtual Portfolio 1640 

Summing Tax Lots of the Same Security of 1650 
the Virtual Portfolio 

Calculating Drift for Each Security in 
660 

Virtual Portfolio 

Using the Calculated Drift for Each 
Security in Virtual Portfolio to Determine 1670 
Buy and Sell Decisions for the Actual 

Portfolio 

iso? FIG. 16 

  



US 2010/019 1672 A1 

SYSTEMS, METHODS, AND COMPUTER 
PROGRAMI PRODUCTS FOR ADJUSTING 
THE ASSETS OF AN INVESTMENT 

ACCOUNT 

FIELD OF THE INVENTION 

0001. The present invention relates to investment portfolio 
management, and more particularly to methods, systems, and 
computer program products for monitoring and adjusting the 
mix of assets in modeled investment accounts subject to trade 
orders, investment restrictions, and restriction resolution 
rules. 

BACKGROUND OF THE INVENTION 

0002 Investment accounts hold stocks, bonds, mutual 
funds, and the like for individuals, trusts, corporations, and 
other investors. Investors typically utilize Such accounts to 
achieve long and short term savings goals and as an aid in tax 
planning. The holdings of an investment account may be 
manipulated by the investor, Such as by an investor executing 
securities purchases or sales via a graphical user interface and 
an Internet connection. An investor can be any of a number of 
different types of entities, including an individual or a busi 
ness. The holdings of an investment account may also be 
manipulated by an entity managing or otherwise associated 
with the investment account, such as a money manager, a 
brokerage firm (sometimes referred to as a broker-dealer or a 
sponsor), or some other type of investment firm. 
0003 Typically, a professionally managed investment 
account is associated with an asset allocation model that 
reflects an investment style (e.g., aggressive, growth, value, 
income) and a money manager's preferred mix of specific 
assets (e.g., Stocks, bonds, cash) in conformity with the style. 
When an investor establishes an account, the initial invest 
ment is distributed among assets in accordance with the 
model. An investment account Such as a multi-strategy port 
folio (MSP) account may consist of a number of individual 
accounts, each of which is associated with its own investment 
style and model. MSP accounts can also be associated with an 
overlay model that reflects the relative distribution of assets 
across sleeves. Additional information on models and their 
use is described in U.S. patent application Ser. No. 10/372, 
724, filed Feb. 25, 2003, titled “Multi-style Client Investment 
Managed Accounts with Transaction Tagging, the contents 
of which are incorporated herein by reference as if set forth 
fully herein. 
0004. It will be appreciated that an investor may customize 
a particular investment account associated with an asset allo 
cation model through the use of restrictions. Restrictions 
constrain the ability to use an investment account to trade 
security instruments, such as buying or selling stocks. Addi 
tional information on restrictions and systems in which they 
are implemented is disclosed in U.S. application Ser. No. 
1 1/146,015, titled “Automated Actions Based on Restric 
tions', filed Jun. 7, 2005, and U.S. application Ser. No. 
1 1/389,909, titled “Systems, Methods, and Computer Pro 
gram Products for Processing Orders Subject to Investment 
Restrictions', filed Mar. 27, 2006 (collectively the “Restric 
tion Applications'), the entire contents of both of which are 
incorporated herein by reference as if set forth fully herein. 
Restrictions are typically associated with explicit or implicit 
resolution rules that indicate actions are taken when a restric 
tion violation is detected. For instance, if a restriction stipu 
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lates that a particular security cannot be purchased, the reso 
lution rule may stipulate that the assets that were to be used 
for the restricted purchase be left as cash in the investment 
acCOunt. 

0005. It will be appreciated that over time the mix of assets 
in an investment account (or a sleeve within an account) 
Subject to an investment allocation model may deviate from 
an ideal mix defined by the model because of specifically 
ordered trades, ad-hoc deposits of assets that are not part of 
the model, or investment gains and losses. This deviation is 
referenced generally herein as drift. Drift from an allocation 
model is typically calculated either periodically or on an ad 
hoc basis, and certain portfolio management functions and/or 
trading tools take into account allocation models and drift. 
Additionally, it should be appreciated that the drift in an 
account will intensify after the passage of any time in which 
investment gains and losses may be incurred. 
0006 Traditional monitoring of drift fails to take into 
account restrictions and their associated resolution rules. This 
is particularly problematic if restrictions, resolution rules, 
and allocation models are at odds regarding the appropriate 
assets to add to an investment account. As a result, functions 
Such as account rebalancing to realign assets to adhere more 
closely to an asset allocation model may generate a number of 
unnecessary trade orders or, at the very least, execute unnec 
essary processing in generating offsetting trade orders. When 
a large number of accounts with many restrictions and asso 
ciated resolution rules are under management, this can sig 
nificantly affect overall system efficiency. 
0007 What is needed are methods, systems and computer 
program products that minimize the drift of an investment 
account and the processing to correct such drift by taking into 
account the history of applicable restrictions and their reso 
lutions in portfolio management functions that use an asset 
allocation model. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING(S) 

0008 Having thus described the invention in general 
terms, reference will now be made to the accompanying 
drawings, which are not necessarily drawn to scale, and 
wherein: 
0009 FIG. 1 shows an investment system, according to an 
illustrative embodiment of the present invention. 
0010 FIG. 2 shows an illustrative investment account 
allocation model. 
0011 FIG. 3 shows an illustrative investment account 
after the addition of cash. 
0012 FIG. 4 shows an illustrative table of trade orders to 
effect account rebalancing. 
0013 FIG.5 shows an illustrative table of new trade orders 
after restriction processing. 
0014 FIG. 6 shows an illustrative table of proration of 
trade orders. 
(0015 FIG. 7 shows an illustrative table of share prices. 
0016 FIG. 8 shows an illustrative table of final account 
positions for purchased securities. 
0017 FIG. 9 shows an illustrative tax lot table. 
0018 FIG. 10 shows an illustrative table representing 
account drift. 
0019 FIG. 11 shows an illustrative substitute tax lot table. 
0020 FIG. 12 shows an illustrative virtual securities table. 
0021 FIG. 13 shows an illustrative virtual tax lot table. 
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0022 FIG. 14 shows an illustrative table of tax lots by 
virtual securities. 
0023 FIG. 15 shows an illustrative table of tax lots with 
virtual and actual securities. 
0024 FIG. 16 shows a process flow executed by the drift 
module, according to an illustrative embodiment of the 
present invention. 

DETAILED DESCRIPTION 

0025. The present invention now will be described more 
fully hereinafter with reference to the accompanying draw 
ings, in which some, but not all embodiments of the invention 
are shown. Indeed, these inventions may be embodied in 
many different forms and should not be construed as limited 
to the embodiments set forth herein; rather, these embodi 
ments are provided so that this disclosure will satisfy appli 
cable legal requirements. Like numbers refer to like elements 
throughout. 
0026. The present invention is described below with ref 
erence to block diagrams and flowchart illustrations of sys 
tems, methods, apparatuses and computer program products 
according to an embodiment of the invention. It will be under 
stood that each block of the block diagrams and flowchart 
illustrations, and combinations of blocks in the block dia 
grams and flowchart illustrations, respectively, can be imple 
mented by computer program instructions. These computer 
program instructions may be loaded onto one or more general 
purpose computers, special purpose computers, or other pro 
grammable data processing apparatuses to produce a System 
of one or more machines, such that the instructions which 
execute on one or more computers or other programmable 
data processing apparatuses create means for implementing 
the functions specified in the flowchart block or blocks. 
0027. These computer program instructions may also be 
stored in a computer-readable memory that can direct a com 
puter or other programmable data processing apparatus to 
function in a particular manner, Such that the instructions 
stored in the computer-readable memory are embodied in an 
article of manufacture including instruction means that 
implement the function specified in the flowchart block or 
blocks. The computer program instructions may also be 
loaded onto a computer or other programmable data process 
ing apparatus to cause a series of operational steps to be 
performed on the computer or other programmable apparatus 
to produce a computer implemented process Such that the 
instructions that execute on the computer or other program 
mable apparatus provide steps for implementing the func 
tions specified in the flowchart block or blocks. 
0028. Accordingly, blocks of the block diagrams and 
flowchart illustrations Support combinations of means for 
performing the specified functions, combinations of steps for 
performing the specified functions and program instruction 
means for performing the specified functions. It will also be 
understood that each block of the block diagrams and flow 
chart illustrations, and combinations of blocks in the block 
diagrams and flowchart illustrations, can be implemented by 
special purpose hardware-based computer systems that per 
form the specified functions or steps, or combinations of 
special purpose hardware and computer instructions. 
0029 Referring now to FIG. 1, an investment system 100 
in accordance with an illustrative embodiment of the present 
invention is shown. The investment system 100 generally 
includes a portfolio management system 105 operable to 
receive instructions from one or more investors 115 and/or 
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one or more money managers 120. Among other functions, 
the portfolio management system 105 can receive trade 
orders, such as orders to buy or sell securities, and can execute 
such orders. As described in greater detail below, the portfolio 
management system 105 is further operable to collectively 
process trade orders subject to one or more restrictions, to 
execute restriction resolutions, and to monitor and adjust the 
mix of assets, such as securities and cash, in investment 
accounts while attempting to satisfy an investment allocation 
model and one or more restrictions. To effect such processing, 
the portfolio management system 105 includes at least one 
memory 110 and a drift module 135 stored therein to evaluate 
and process trade orders while monitoring the mix of assets in 
an investment account governed by (or Subject to) an alloca 
tion model. In particular, the drift module 135 includes one or 
more algorithms operable to determine what trades are nec 
essary to realign the account holdings to make them consis 
tent with proportions of the allocation model by considering 
the cumulative impact of restrictions and resolutions on an 
investment account Subject to an allocation model. The func 
tions of the drift module 135 will be described in greater detail 
below with reference to FIGS. 2-16. 

0030. As shown in FIG. 1, the investor(s) 115 and/or 
money manager(s) 120 may communicate with the portfolio 
management system 105 either directly or via one or more 
networks 125, such as a Local Area Network (LAN), a Wide 
Area Network (WAN), the Internet, or the like. Although the 
investor(s) 115 and/or money manager(s) 120 may commu 
nicate directly with the portfolio management system 105, the 
investor(s) 115 optionally may communicate with the money 
manager(s) 120, which may in turn communicate with the 
portfolio management system 105 on behalf of the investor(s) 
115. For this reason, in FIG. 1 the communication directly 
between the investor(s) 115 and the one or more networks 125 
is shown with a dashed line to indicate that the communica 
tion link is optional. 
0031. Although illustrated in FIG. 1 as communicating 
only with the investor(s) 115 and/or the money manager(s) 
120 (or brokers), it should be appreciated that the portfolio 
management system 105 may interface to systems associated 
with one or more brokers, brokerage firms, investors, and/or 
other systems that conventionally communicate with invest 
ment management systems. Therefore, trade orders, restric 
tions, and the like may be received by the portfolio manage 
ment system from entities other than the investor(s) 115 and 
money manager(s) 120. Communications with those systems 
may utilize the one or more networks 125 and/or may utilize 
one or more other networks (not illustrated) and/or dedicated 
communication links. 

0032. It will be appreciated that the methods of commu 
nicating with the portfolio management system 105 may 
include any method well known to those of ordinary skill in 
the art. Thus, the present invention is not limited to a system 
in which the portfolio management system 105 receives com 
munications in a particular format or mode, or via particular 
hardware. For instance, although the present invention can be 
implemented by utilizing the Internet to facilitate communi 
cations directly between a particular user, such as an investor, 
money manager, or broker, and the portfolio management 
system 105, any variety of other communication methods can 
be used to interact with the portfolio management system 
105, such as communications via a Plain Old Telephone Ser 
vice and an Interactive Voice Response system. Moreover, 
although not described in detail herein, it will be appreciated 
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that some or all communications in the system 100 shown in 
FIG. 1 may be secure to maintain the confidentiality of data 
and to authenticate users of the investment system 100. 
0033. As shown in FIG. 1, the exemplary portfolio man 
agement system 105 of the investment system 100 generally 
includes a processor 140, operating system 145, bus 160, 
input/output interface(s) 150, and one or more storage device 
(s) 155 in addition to the aforementioned drift module 135 
residing within the memory 110. The bus 160 includes data 
and address bus lines to facilitate communication between the 
processor 140, operating system 145 and the other compo 
nents within the portfolio management system 105, including 
the memory 110, the input/output (I/O) interface(s) 150 and 
the one or more storage device(s) 155. According to one 
aspect of the invention, the system 105 may represent a sys 
tem of distributed components that are connected by the bus 
160. The processor 140 executes the operating system 145, 
and together the processor 140 and operating system 145 are 
operable to execute functions implemented by the portfolio 
management system 105, including executing Software appli 
cations stored in the memory 110, as is well known in the art. 
0034 Specifically, to implement the methods described 
herein, the processor 140 and operating system 145, with the 
I/O interface(s) 150, obtain the trade orders to be executed by 
the portfolio management system 105. According to one 
aspect of the invention, the drift module 135 stored within the 
memory 110 receives the trade orders, restrictions, resolution 
rules, allocation models, optional trade sorting rules, and 
other trade-related information input into or received by the 
system 110. As described in greater detail below with respect 
to FIGS. 2-16, the drift module 135 includes one or more 
algorithms for processing that information to determine what 
trades are necessary to align an account to an account alloca 
tion model without requiring undue processing. As described 
in further detail hereinafter, the drift module 135 maintains a 
virtual portfolio of securities and/or assets from an allocation 
model corresponding to Substituted securities, and uses the 
virtual portfolio to determine drift and minimize the number 
of trades and actions to maintain the account within the allo 
cation model. Therefore, the drift module 135 may be oper 
able to execute computations of parameters, compare the 
parameters against criteria, process information, and the like, 
as needed to execute the methods described herein. It will be 
appreciated that the memory 110 may include random access 
memory, read-only memory, a hard disk drive, a floppy disk 
drive, a CD-Rom drive, a DVD-Rom drive, optical disk drive, 
or the like, for storing information on various computer 
readable media. 

0035. In order to perform drift analysis and prescribe cor 
rective action for investment accounts Subject to allocation 
models, restrictions, and resolution rules, the drift module 
135utilizes information stored within the one or more storage 
device(s) 155, which may be connected to the bus 160 by an 
appropriate interface. The one or more storage device(s) 155 
can include random access memory, read-only memory, a 
hard disk drive, a floppy disk drive, a CD-ROM or RW drive, 
DVD-ROM or RW drive, optical disk drive, or the like, for 
storing information on various computer-readable media, 
Such as a hard disk, a removable magnetic disk, or a CD or 
DVD disk. In general, the one or more storage device(s) 155 
provide either volatile or non-volatile storage to the portfolio 
management system 105. It will be appreciated that the infor 
mation stored within the one or more storage device(s) 155 
may be provided by the money manager(s) 120, the investor 
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(s) 115, the portfolio management system 105, and/or other 
entities in communication with the portfolio management 
system 105. The one or more storage device(s) 155 can store 
the trade orders, restrictions, allocation models, resolutions, 
optional trade sorting rules, and other trade-related informa 
tion received by or generated by the portfolio management 
system 105 that the drift module 135 uses in the processes and 
computations described hereinafter. This information may be 
requested and/or retrieved by the drift module 135 as neces 
sary to evaluate whether one or more trade orders should be 
executed. 

0036) Although the drift module 135 is described hereinas 
software residing within the memory 110, the drift module 
135 may alternatively include a combination of software and 
hardware, or only hardware. Furthermore, although illus 
trated as located entirely within the portfolio management 
system 105, one or more of the portfolio management system 
105 components can be distributed such that they are in whole 
or part external to the portfolio management system 105. As 
an illustrative example, the one or more storage device(s) 155 
may in fact be external to the portfolio management system 
105. Additionally, it should be also appreciated by one of 
ordinary skill in the art that one or more of the portfolio 
management system 105 components described with respect 
to FIG.1 may comprise several components, which are either 
local to each other or which operate in conjunction with each 
other to permit the drift module 135 to perform the processes 
described herein. Additionally, one or more of the portfolio 
management system 105 components may be combined and/ 
or may be distributed on different computers, systems, plat 
forms, and the like. Therefore, it should be appreciated that 
the illustrative system 100 shown in FIG. 1 is exemplary, and 
that almost any combination of Software and/or hardware 
may be utilized to perform the functions described herein. 
0037 Next, it should be appreciated that using the system 
100 of FIG. 1, a user (e.g., a money manager or broker, 
possibly working on behalf of an investor) may customize a 
particular investment account through restrictions. As noted 
above and in the Restriction Applications, restrictions con 
strain the ability to use an investment account to trade security 
instruments. Such as buying or selling Stocks. For instance, a 
restriction might stipulate that no more than twenty percent of 
the total portfolio value of an investment account consist of 
stock holdings in the telecom industry, or that stock in a 
particular entity should never drop below ten percent of the 
total holdings of an investment account. A restriction may 
prevent one or more trades and may be associated with a 
resolution rule that stipulates an alternative action that should 
be performed when the restriction is violated. Restrictions 
can be established by the money manager(s) 120, investor(s) 
115, and/or another entity of the system 100 that establishes 
the investment account (e.g., a broker-dealer or other client of 
the money manager). 
0038 Restrictions can apply to a single account, all 
accounts associated with a particular money manager, all 
accounts managed under a specific style, all accounts associ 
ated with a particular program offered to investors, or all 
accounts associated with a particular client of the money 
manager. Additionally, restrictions may be established or 
modified at any point in time, including before an initial 
allocation of assets, after an initial allocation, or even after 
one or more account rebalancings. 
0039 Illustrative examples of restrictions include: 1) 
don't buy if ticker=MSFT; 2) allow ticker–CKFR; and 3) 
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don’t buy if category=Tobacco. Other restrictions can reflect 
a desired maximum or minimum (e.g., expressed as eitheran 
absolute S value or a percentage of total account value) that is 
not already reflected in the asset allocation model. Illustrative 
examples include: 1) don’t buy if ending position in 
IBMD-10% of total account value; 2) don’t sell if ending 
position in HPQ-5% of total account value; 3) don’t buy if 
ending position in cash <S5,000; and 4) don't buy if ending 
position in Telecom securities >20% of total account value. 
0040. As previously described, a restriction may have an 
explicitly stated or implicit resolution rule associated with it, 
such that when a restriction violation is detected the resolu 
tion rule is executed. For instance, if a restriction stipulates 
that a particular security cannot be purchased, the resolution 
rule may stipulate that the assets that were to be used for the 
restricted purchase be left as cash in the investment account. 
A resolution rule can also instruct that money associated with 
a restricted trade be prorated across the remaining securities 
in an account, for instance, in accordance with allocation 
model proportions. 
0041 Resolution rules may also include security substitu 

tions. For instance, the resolution rule for the violated restric 
tion “Don’t buy if ticker IBM might be “Buy 
ticker=MSFT.” In addition to such one-for-one substitutions, 
security Substitutions may include a chain of Substitutions, a 
one-to-many Substitution, a group Substitution, and a non 
specific Substitution (dynamic at the time of execution), 
among other possible combinations. It will be appreciated 
that the portfolio management system 105 is operable to 
effect such substitutions and to track those substitutions to 
facilitate adjustment of the mix of assets in investment 
accounts having allocation models. 
0042. An example of an operation of adjusting the mix of 
assets in an investment account is account rebalancing, in 
which the drift for specific securities is identified and trade 
orders are generated to bring the account in line with the 
allocation model once again. Rebalancing may be performed 
for just a portion of an account or for the account as a whole. 
Rebalancing may be manually triggered by a system user, 
may be scheduled (e.g., occur on some regular basis at night), 
or may be automatically triggered as a function of another 
portfolio management function. It should be appreciated, 
however, that other portfolio management functions imple 
mented by the portfolio management system 105 may not 
take the allocation model into account. One such example is 
performance reporting, in which the gain/loss of actually held 
assets within a time period is calculated and reported irre 
spective of how the asset mix compares to a relevant alloca 
tion model. 
0043. The following illustrative example shows calcula 
tion of drift from an allocation model when account rebalanc 
ing is performed. This illustrative example is used to illustrate 
potential problems associated with the determination of drift 
and the actions ensuing therefrom. In the illustrative example 
a new investment account has the model of asset allocation 
200 shown in FIG. 2. 

0044. The investor for the account model shown in FIG. 2 
may stipulate, for instance, the following three restrictions: 1) 
don't buy if ticker=MER; 2) don't buy if ticker IBM; and 3) 
don't buy if ticker-SUNW. The resolution rules for each of 
the restrictions may require that a replacement security be 
purchased, if available, otherwise the value (i.e., dollar value) 
of the violating trade may be prorated across the other (al 
lowed) securities in accordance with the allocation model or 
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left in cash. For instance, as shown in FIG. 2, replacement 
security MSFT is associated with IBM such that MSFT will 
be purchased if IBM is restricted, which occurs as a result of 
restriction 2. 
0045. If the investor initially deposits $100,000 into his 
account, at the time of deposit the account will appear as 
shown in the investment account 300 of FIG. 3. Account 
rebalancing is then executed, which detects a deviation in 
asset distribution from the allocation model and generates 
trade orders to redistribute assets in accordance with the 
allocation model. The illustrative trade orders 400 shown in 
FIG. 4 are generated in an attempt to fulfill the allocation 
model. Before execution each trade order is evaluated against 
the applicable restrictions. In this illustrative example the 
trade orders are at odds with two of the restrictions: trade 
order 1 violates restriction 1 and trade order 4 violates restric 
tion 2. The resolution rules result in the substitution of the 
securities for trade orders 1 and 4 using the replacement 
securities identified in the model of FIG. 2. This results in new 
trade orders 500 for each violated restriction, as shown in 
FIG.S. 

0046. The two additional new trade orders 500 shown in 
FIG. 5 are also evaluated against the applicable restrictions. 
Trade order 2 passes, but trade order 1 violates restriction 3. 
Because there is no replacement security shown for SUNW, a 
default action is taken, e.g., proration of the value (S25,000) 
for the purchase of SUNW across the remaining, allowed 
securities (with a substitution of MSFT for IBM), in accor 
dance with the allocation model. This proration produces new 
trade orders 600, illustrated in the table of FIG. 6. Next, to 
illustrate the impact of these trades on final account positions, 
the share prices 700 shown in FIG.7 may be assumed for the 
illustrative account. The final account position 800 reflecting 
actual share prices and discrete numbers of shares traded is 
shown in FIG. 8. 
0047. The resulting tax lot table 900 corresponding to the 
individual Successful trade orders and reflecting the actual 
prices and discrete numbers of shares involved in the above 
described trades is shown in FIG.9. A comparison of the final 
account positions 800 of FIG. 8 and the allocation model 200 
of FIG. 2 are illustrated in the table 1000 of FIG. 10, which 
indicates the drift in the account for each security, represented 
as a percentage differential between the allocation model and 
final account positions. 
0048 Rebalancing may be effected to determine drift and 
the trades (including buy and/or sell orders) necessary to 
realign the account to the allocation model. In the present 
illustrative example, account rebalancing would attempt to 
purchase shares of MER and to sell shares of CSCO, CKFR 
and MSFT. Because MER cannot be purchased based on 
restriction violations (and because the substitute security 
SUNW cannot be purchased), the attempted purchase of 
MER will result in additional trade orders in which the value 
for the MER purchase is used to repurchase shares of CSCO, 
CKFR and MSFT. Therefore, inefficient and unnecessary 
processing results when restrictions and their resolution rules 
are not taken into account with account models. 

0049. The drift module 135 of the present invention pre 
vents inefficient and unnecessary processing by tracking the 
model securities from the initial trade orders that are associ 
ated with each substituted tax lot in a substitute tax lot map 
table. That substitute tax lot map table can be used by the drift 
module 135 to create a virtual portfolio used by the portfolio 
management system 105, and more particularly, the drift 
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module 135, for use in portfolio management functions that 
use the asset allocation model. Such as account rebalancing. 
0050 Referring again to the illustrative investment 
account described above with reference to FIGS. 2-9, Substi 
tute tax lots 3 through 6 in the substitute tax lot table 1100 of 
FIG. 11 represent those tax lots whose securities were sub 
stituted as a result of violated restrictions and their associated 
resolution rules. For instance, substitute tax lot 3 in FIG. 11 
illustrates that in the initial trade order, IBM was attempted 
for purchase, which corresponds to tax lot 3 of FIG. 9, in 
which the purchase of MSFT replaced IBM as a result of the 
violation of restriction 2 and the corresponding resolution 
rule that MSFT be purchased as a replacement security. Addi 
tionally, substitute tax lots 4-6 illustrate the attempted pur 
chase of MER after the first account rebalancing, the replace 
ment of MERby SUNW, which violated restriction3, and the 
subsequent proration of value for the purchase of MER, 
which resulted in the three orders shown in FIG. 6. The initial 
securities responsible for each resulting tax lot, rather than the 
actual securities or an intermediate security purchased and 
sold during rebalancing, are tracked by the drift module 135 
in a Substitute tax lot map table. 
0051 A virtual portfolio may then be generated by the 

drift module 135 using the security attempted for initial pur 
chase to satisfy the allocation model. FIG. 12 shows a virtual 
securities table 1200 that illustrates the correspondence of 
actual securities and virtual securities identified and main 
tained by the drift module 135. The virtual securities shown in 
FIG. 12 may be tracked by the drift module 135. This is best 
illustrated with reference to the virtual security tax lot table 
1300 of FIG. 13, which illustrates a change in security prices 
from the prices of FIG. 9 and illustrates both the actual secu 
rities and the virtual securities. 

0052 Next, the drift module 135 may execute rebalancing 
and calculate drift based on tax lots grouped by virtual Secu 
rities. The total position for the virtual security is compared to 
the allocation model stipulation for that security. The group 
ing of tax lots by virtual securities is illustrated by the table 
1400 of FIG. 14. In generating trade orders to realign the 
investment account with the allocation model, the virtual 
securities and the substitute tax lot map table are used by the 
drift module 135 to identify the actually held securities that 
must be traded. In particular, the drift module 135 examines 
the grouped virtual securities to ascertain whether the group 
of securities is consistent with the asset allocation stipulated 
by the allocation model. Although the actual securities for tax 
lots 4-6 are different than the virtual securities, the use of the 
virtual securities avoids the generation of unnecessary and 
offsetting trade orders, for instance, as a result of account 
rebalancing. Thus, in the illustrative example shown above, 
the tax lots 4-6 associated with the virtual security MER are 
unaffected and remain accurate to the model proportion for 
MER. Continuing with the illustrative example, the drift 
module 135 can execute account rebalancing to realign the 
positions shown in FIG. 14 in accordance with the allocation 
model. To effect this change, the drift module 135 executes 
the trades shown in FIG. 15. MSFT is traded in lieu of IBM, 
as determined from the substitute tax lot map table. 
0053. The methods and processes described with respect 

to the illustrative example described above may be imple 
mented by portfolio management system 105, including the 
drift module 135. A block diagram process flow 1600 
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executed by the portfolio management system 105 is shown 
in FIG. 16, according to an illustrative embodiment of the 
present invention. 
0054 The portfolio management system 105 receives an 
asset allocation model (block 1610). Although not illustrated, 
the portfolio management system 105 can also receive one or 
more restrictions and one or more resolution rules to be 
executed by the portfolio management system 105 when a 
restriction is violated. Thereafter, the portfolio management 
system 105 examines the asset allocation model, restrictions, 
and associated resolution rules, and places and executes 
orders to purchase securities and/or other assets in accor 
dance with the asset allocation model, restrictions, and asso 
ciated resolution rules (block 1620). During the placement 
and execution of orders the portfolio management system 105 
may substitute at least one security—a Substitute security— 
for a security identified by the allocation model and/or for 
which an original order (block 1620). This may occur, for 
instance, where the attempted purchase of an original Secu 
rity, mandated by the model, violates a restriction and the 
associated resolution rule requires that the portfolio manage 
ment system 105 purchase a substitute security in its place, 
similar to the illustrative example described above with ref 
erence to FIG. 5. 
0055. The portfolio management system 105 may then 
generate a substitute tax lot map table that associates each tax 
lot of a Substituted security (or asset) with the original Secu 
rity from the allocation model (block 1630). The portfolio 
management system 105 may also generate a virtual portfolio 
of securities in the investment account, where the virtual 
portfolio includes at least one security that is not in the actual 
investment account but which was identified by the allocation 
model and/or for which an original order was placed (block 
1640), as derived from the substitute tax lot table. 
0056. Next, the drift module 135 is operable to sum the tax 
lots of the same virtual securities of the virtual portfolio 
(block 1650), which permits the drift module to obtain a total 
account position for each virtual security in the virtual port 
folio. Thereafter, the drift for each virtual security (or asset) in 
the virtual portfolio is calculated (block 1660). This can be 
calculated as the difference between the virtual security's 
actual investment account proportion, based on a market 
valuation of the encompassed actual securities, and the virtual 
security's ideal account proportion as stipulated by the model. 
This calculation is represented by the illustrative example 
shown in FIG. 14. Thereafter, the drift module 135 may 
generate one or more trades of actual securities. Such as buy or 
sell orders, using the calculated drift for the virtual securities 
in the virtual portfolio (block 1670) and the substitute tax lot 
map table. In particular, the drift module 135 can determine 
what actual securities to buy or sell, and in what amounts, to 
realign the account with the allocation model. 
0057 The illustrative example described above with 
respect to FIGS. 2-16 illustrates that no unnecessary process 
ing is performed and no unnecessary trade orders are gener 
ated when calculating drift based on a virtual portfolio and a 
substitute tax lot map table. Although the illustrative example 
provides for only a one-for-one security Substitution, one to 
many or more Sophisticated Substitutions may also be per 
formed. For instance, if virtual security MER in FIG. 13 had 
shown Substantial drift and accordingly been a target for 
correction in rebalancing, three tax lots (4, 5, and 6) would be 
involved according to the substitute tax lot map table 1100 of 
FIG. 11. Multiple methods to split up a trade across multiple 
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tax lots may be used, including the proration of the trade 
according to current proportions of the tax lots with respect to 
each other. 
0058. It should also be appreciated that asset allocation 
models may change over time. When this occurs, a first cycle 
of processing after the model change can cause a modification 
of the Substitute tax lot map table, and consequently realigns 
the “virtual portfolio” with the new model. Further, depend 
ing on the portfolio management function (trading tool), type 
of security, and other event conditions and factors, a variety of 
business rules may affect trade orders and modify actions 
accordingly. For example, wash sale violation checking may 
prevent certain trades from occurring, and tax implications 
may also present trade constraints. 
0059. Many modifications and other embodiments of the 
inventions set forth herein will come to mind to one skilled in 
the art to which these inventions pertain having the benefit of 
the teachings presented in the foregoing descriptions and the 
associated attachments. Therefore, it is to be understood that 
the inventions are not to be limited to the specific embodi 
ments disclosed and that modifications and other embodi 
ments are intended to be included within the scope of the 
present disclosure. Although specific terms are employed 
herein, they are used in a generic and descriptive sense only 
and not for purposes of limitation. 

1.-20. (canceled) 
21. A method, comprising: 
storing an asset allocation model for an investment 

account, wherein the asset allocation model specifies at 
least a first asset allocation for a first security and a 
second asset allocation for a second security; 

maintaining an account portfolio for the investment 
account that specifies actual holdings of the investment 
account, wherein the actual holdings include a first tax 
lot of the first security and a second tax lot of a substitute 
security for the second security, wherein the second tax 
lot of the substitute security is obtained based upon 
executing a modified first trade order, wherein the modi 
fied first trade order is a result of: 
determining that a restriction applies to a proposed first 

trade order specifying the second security for the 
investment account; 

modifying the proposed first trade order to replace the 
second security with the Substitute security to gener 
ate the modified first trade order, 

maintaining a virtual portfolio for the investment account 
that attributes the first tax lot of the first security to a 
virtual first security, and the second tax lot of the substi 
tute security to a virtual second security, wherein the 
virtual first security corresponds to the first security and 
the virtual second security corresponds to the second 
security; 

calculating a first total account position associated with the 
virtual first security, and a second total account position 
associated with the virtual second security, 
wherein the first total account position comprises one of 

(i) a first total monetary value of tax lots associated 
with the first virtual security, or (ii) a first percentage 
representing the proportion of the first total monetary 
value of the tax lots associated with the first virtual 
security to a second total monetary value of the invest 
ment account, and wherein the second total account 
position comprises one of (i) a third total monetary 
value of tax lots associated with the second virtual 
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security, or (ii) a second percentage representing the 
proportion of the third total monetary value of the tax 
lots associated with the second virtual security to the 
second total monetary value of the investment 
account; and 

determining drift of the investment account from the asset 
allocation model based at least on calculating (i) a first 
drift between the first total account position and a first 
desired total account position determined based upon 
the first asset allocation for the first security, and (ii) a 
second drift between the second total account position 
and a second desired total account position determined 
based upon the second asset allocation for the second 
security, 

wherein the first desired total account position comprises 
one of (i) a first model percentage for the first security or 
(ii) a fourth total monetary value for the first security 
calculated by applying the first model percentage for the 
first security to the second total monetary value of the 
investment account, and wherein the second desired 
total account position comprises one of (i) a second 
model percentage for the second security or (ii) a fifth 
total monetary value for the second security calculated 
by applying the second model percentage for the second 
security to the second total monetary value of the invest 
ment account; and 

generating, responsive to the determining of the drift of the 
investment account, a second trade order, 

wherein the prior steps are performed by one or more 
computers associated with a portfolio management sys 
tem. 

22. The method of claim 21, wherein the substitute security 
is a first Substitute security, and the wherein the account 
holdings further include a third tax lot of a second substitute 
security for the second security. 

23. The method of claim 22, wherein calculating the sec 
ond total account position associated with the virtual second 
security includes calculating the second total account posi 
tion based upon the second tax lot of the first substitute 
security and the third tax lot of the second substitute security. 

24. The method of claim 22, wherein the second substitute 
security is the same as the first security. 

25. The method of claim 21, wherein the actual holdings of 
the investment account further include a third tax lot of the 
first security, and wherein the virtual portfolio for the invest 
ment account attributes the third tax lot of the first security to 
the virtual second security. 

26. The method of claim 21, wherein calculating the first 
total account position associated with the virtual first security 
comprises Summing respective account positions for all tax 
lots associated with the virtual first security, and wherein 
calculating a second total account position associated with 
the virtual second security comprises Summing respective 
account positions for all tax lots associated with the virtual 
second security. 

27. The method of claim 21, wherein the second trade order 
is generated to bring the virtual portfolio into compliance 
with the asset allocation model. 

28. The method of claim 21, wherein the substitute security 
and the first security are a same security. 

29. The method of claim 21, wherein the substitute security 
is (i) a sole Substitute security in a one-for-one security Sub 
stitution, (ii) one of a plurality of Substitute securities in a 
one-to-many security Substitution or a group Substitution. 



US 2010/019 1672 A1 

30. The method of claim 21, wherein the restriction is a first 
restriction, the substitute security is a first substitute security, 
and the first restriction is associated with a resolution rule 
associated with a second Substitute security, and further com 
prising: 

determining that a second restriction applies with respect 
to the second Substitute security, 

wherein the proposed first trade order is modified to 
replace the second security with the first substitute secu 
rity to generate the modified first trade order as a result of 
determining that the second restriction applies with 
respect to the second Substitute security. 

31. A system, comprising: 
a memory for storing computer program instructions; and 
a processor configured to access the memory and execute 

the computer program instructions to: 
store, in the memory, an asset allocation model for an 

investment account, wherein the asset allocation 
model specifies at least a first asset allocation for a 
first security and a second asset allocation for a sec 
ond security; 

maintain an account portfolio for the investment account 
that specifies actual holdings of the investment 
account, wherein the actual holdings include a first tax 
lot of the first security and a second tax lot of a sub 
stitute security for the second security, wherein the 
second tax lot of the substitute security is obtained 
based upon executing a modified first trade order, 
wherein the modified first trade order is a result of: 

determining that a restriction applies to a proposed first 
trade order specifying the second security for the 
investment account; 

modifying the proposed first trade order to replace the 
second security with the Substitute security to gener 
ate the modified first trade order, 

maintain a virtual portfolio for the investment account 
that attributes the first tax lot of the first security to a 
virtual first security, and the second tax lot of the 
Substitute security to a virtual second security, 
wherein the virtual first security corresponds to the 
first security and the virtual second security corre 
sponds to the second security; 

calculate a first total account position associated with the 
virtual first security, and a second total account posi 
tion associated with the virtual second security, 

wherein the first total account position comprises one of 
(i) a first total monetary value of tax lots associated 
with the first virtual security, or (ii) a first percentage 
representing the proportion of the first total monetary 
value of the tax lots associated with the first virtual 
security to a second total monetary value of the invest 
ment account, and wherein the second total account 
position comprises one of (i) a third total monetary 
value of tax lots associated with the second virtual 
security, or (ii) a second percentage representing the 
proportion of the third total monetary value of the tax 
lots associated with the second virtual security to the 
second total monetary value of the investment 
account; and 

determine drift of the investment account from the asset 
allocation model based at least on calculating (i) a first 
drift between the first total account position and a first 
desired total account position determined based upon 
the first asset allocation for the first security, and (ii) a 
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second drift between the second total account position 
and a second desired total account position deter 
mined based upon the second asset allocation for the 
second security, 

wherein the first desired total account position com 
prises one of (i) a first model percentage for the first 
security or (ii) a fourth total monetary value for the 
first security calculated by applying the first model 
percentage for the first security to the second total 
monetary value of the investment account, and 
wherein the second desired total account position 
comprises one of (i) a second model percentage for 
the second security or (ii) a fifth total monetary value 
for the second security calculated by applying the 
second model percentage for the second security to 
the second total monetary value of the investment 
account; and 

generate, responsive to the determining of the drift of the 
investment account, a second trade order. 

32. The system of claim 31, wherein the substitute security 
is a first Substitute security, and the wherein the account 
holdings further include a third tax lot of a second substitute 
security for the second security. 

33. The system of claim 32, wherein the processor is con 
figured to calculate the second total account position associ 
ated with the virtual second security by calculating the second 
total account position based upon the second tax lot of the first 
substitute security and the third tax lot of the second substitute 
security. 

34. The system of claim 32, wherein the second substitute 
security is the same as the first security. 

35. The system of claim 31, wherein the actual holdings of 
the investment account further include a third tax lot of the 
first security, and wherein the virtual portfolio for the invest 
ment account attributes the third tax lot of the first security to 
the virtual second security. 

36. The system of claim 31, wherein the processor is con 
figured to calculate the first total account position associated 
with the virtual first security by Summing respective account 
positions for all tax lots associated with the virtual first secu 
rity, and wherein the processor is configured to calculate a 
second total account position associated with the virtual sec 
ond security by Summing respective account positions for all 
tax lots associated with the virtual second security. 

37. The system of claim 31, wherein the second trade order 
is generated to bring the virtual portfolio into compliance 
with the asset allocation model. 

38. The system of claim 31, wherein the substitute security 
and the first security are a same security. 

39. The system of claim 31, wherein the substitute security 
is (i) a sole Substitute security in a one-for-one security Sub 
stitution, (ii) one of a plurality of Substitute securities in a 
one-to-many security Substitution or a group Substitution. 

40. The system of claim 31, wherein the restriction is a first 
restriction, the substitute security is a first substitute security, 
and the first restriction is associated with a resolution rule 
associated with a second Substitute security, and wherein the 
processor is further configured to: 

determine that a second restriction applies with respect to 
the second Substitute security, 

wherein the proposed first trade order is modified to 
replace the second security with the first substitute secu 
rity to generate the modified first trade order as a result of 
determining that the second restriction applies with 
respect to the second Substitute security. 
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