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(57) ABSTRACT 

An improved investment optimizing system and method. 
Once an investor or investment advisor determines the 
appropriate asset allocation and that there are both taxable 
accounts and tax-deferred or tax-free investment accounts, 
the invention Will optimize/maximize the investor’s ending 
after-tax asset accumulation, Which is the objective of all 
investors. This is accomplished by allocating the chosen 
investment vehicles betWeen the taxable and tax-deferred 
accounts in an optimum Way. The invention runs on a 
computer system and searches for an allocation Which 
results in a maximal return. Intelligent heuristics measure 
increased performance based on different asset allocations. 
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FINANCIAL OPTIMIZATION SYSTEM AND 
METHOD 

RELATED APPLICATION 

[0001] The present application is a continuation-in-part of 
allowed U.S. Utility Application Ser. No. 09/346,602 ?led 
on Jul. 2, 1999, and also incorporates US. Provisional 
Application No. 60/194,158 ?led on Apr. 3, 2000, herein by 
reference. 

FIELD OF INVENTION 

[0002] The present invention is directed toWards ?nancial 
analysis, and more particularly toWards investment location 
optimiZation softWare. 

BACKGROUND 

[0003] Recent changes in the tax code and the ability of 
individuals to manage the investment of their retirement 
accounts have created many opportunities for maximizing 
groWth over time, but have also introduced a neW level of 
complexity into individual investment decision. Determin 
ing the best investments and strategy is a daunting task. A 
fundamental problem faced by all investors and ?nancial 
advisors is Which account-retirement or taxable-to put each 
investment in With their given asset allocation. TWo factors 
strongly in?uence these decisions. First is the asset classes, 
such as stocks and bonds (and their sub categories) each 
Which has various advantages and disadvantages, including 
expected return and risk. Second is the tax status of both the 
investor and the investment, Which typically breaks doWn 
into taxable investment accounts and tax deferred invest 
ment accounts (e.g., 401Ks and IRAs). A decision must be 
made about hoW to distribute the asset classes betWeen the 
taxable accounts and tax deferred retirement accounts. For 
example, if a split of 60% stock (or stock funds) and 40% 
bonds (or bond funds) make sense for an investor (it’s an 
appropriate asset allocation), and this investor has $75,000 
in an IRA and $25,000 in a taxable brokerage account, the 
question is “Where should the $60,000 stock and the $40,000 
bond allocations be located for maximum long-term ben 
e?ts?” Should he hold the stocks entirely in the retirement 
account or hold $25,000 in the taxable account and $35,000 
in the IRA? The present investment addresses and optimiZes 
this question. 

[0004] Because of the different income and groWth char 
acteristics of investments in the various asset classes and the 
different Ways and rates at Which they are taxed, and by 
Whom (Federal, state, local) the decision about Which 
account to put each asset class (investment) has a very 
signi?cant impact on the after-tax investment accumulation 
over time. Financial advisors have been forced to “optimize” 
as best they could by applying their knoWledge of each 
investments’ characteristics and knoWledge of the tax laWs 
to approximate What they thought Would be the highest after 
tax accumulation for the target investment horiZon. The 
process is very much a “seat of the pants” exercise and the 
outcome depends on the advisor’s level of knoWledge and 
their ability to mentally integrate and process a set of highly 
complex variables. 

[0005] As With any uncertain process, advisors and 
experts disagree upon the best strategy for investment. An 
article by Venessa O’Connell in the Wall Street Journal 
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(Capital-Gains Tax Cuts Mean It’s Time To RevieW Your 
Tax-Deferred Strategy, WSJ Aug. 29, 1997 page C1) stated 
that the question of Whether to keep stocks or bonds in 
tax-deferred accounts has been debated among the Wealthy 
for years. The article further Went on to quote Harold 
Evensky, a highly respected ?nancial advisor at Evensky, 
BroWn & KatZ in Florida, Who recommended that high 
income investors keep stocks in taxable accounts and favor 
corporate bonds in tax-deferred accounts. HoWever, this 
general advice may not prove optimal, as Will be shoWn 
beloW. 

[0006] While experts disagree on even the basic strategies, 
the typical investor often doesn’t even address the issue. 
Financial advisors often spend too little time on the issue of 
investment location, thereby ending up With less than opti 
mal investment strategies. More often than not individual 
investors are oblivious of the issue to their ?nancial detri 
ment. 

[0007] Several tools and systems attempt to address this 
problem. Spreadsheets can be constructed to “run the num 
bers”, but the outcome depends on the input into the system. 
By changing input assumptions it is possible to test different 
scenarios to see Which combination gave the best result. 
While this is an improvement over the “seat of the pants” 
method, it is not a true optimiZer. 

[0008] Similarly, commercial calculators may become 
available Which obviate the need to construct spread sheets, 
but perform essentially the same function as the spread 
sheets. The commercial calculators calculate accumulation 
amounts over time based on a set of assumptions. By 
changing the assumptions, the user is able to test different 
sets of assumptions (strategies). This is an incredibly time 
consuming and burdensome task given the number of vari 
ables and the possible number of combinations. A large 
number of variables must be considered With a huge search 
space. For example, 80 variables Will result in over 14 
billion possible combinations. None of the above 
approaches Will yield an optimum solution. 

[0009] There are several other approaches for developing 
an optimiZation solution for this complex problem With 
varying degrees of success. Abrute force approach is simply 
to try every possible combination and calculate the best 
result. This can Work ?ne, but With real World problems, the 
number of combinations is so large that this approach is not 
practical given a reasonable time scale. 

[0010] Numerical calculator optimiZation techniques have 
been used to attempt to solve optimiZation problems and are 
noW available in most advanced spreadsheet programs. But 
these techniques have limitations. For example, they lend 
themselves to optimiZing independent numeric inputs from 
Which a desired output is calculated. They are less capable 
of optimiZing problems involving sequencing or scheduling. 
Also, they are “exploitation” and not “exploration” tech 
niques. This means that given a reasonable starting solution 
(a set of input values), the numeric optimiZation Will con 
verge to a near optimal solution. HoWever, they are not 
capable of exploring areas of space Where good solutions 
exist. This is because numerical optimiZation techniques can 
often get trapped in local optimal solutions. Another limi 
tation of numerical optimiZation techniques is that they are 
not suitable if the outcome cannot be explicitly calculated. 
For example, When the outcome is a subjective assessment 
by an expert or an observed performance. 
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[0011] Another approach is the use linear program tech 
niques. These can Work Well When optimizing the numeric 
parameters of a recipe type problem. HoWever, With the 
particular type of optimiZation problem related to invest 
ment account selection, it becomes very difficult to represent 
the problem in terms of linear numeric parameters. Also, as 
the number of parameters and equations increase, the cal 
culations and solution surface become extremely complex. 
Further, false optimum solutions are prevalent, With no clear 
indication of recognizing the false solutions. 

[0012] None of these approaches help to ?nd an optimal 
solution in a reasonable amount of time (both real time and 
computer time). 

SUMMARY OF THE INVENTION 

[0013] The present invention comprises an investment 
location optimiZer. Once an investor or investment advisor 
determines the appropriate asset allocation (investment mix) 
and that there are both taxable accounts and tax-deferred 
investment accounts, the invention Will optimiZe/maximiZe 
the investor’s ending after-tax asset accumulation, Which is 
the objective of all investors. This is accomplished by 
allocating the chosen investment vehicles betWeen the tax 
able and tax-deferred accounts in an optimum Way. 

[0014] The present invention includes a system for deter 
mining an investment strategy for an entity With assets in 
taxable and tax-free accounts. It includes an account infor 
mation input component, to accept information regarding 
the assets in the taxable and tax-free accounts for the entity; 
an investment selection input component, to accept infor 
mation regarding a plurality of investments, including an 
indication of a percentage amount to invest in each of the 
plurality of investments; an account amount selection com 
ponent, to select an amount to invest from the taxable 
accounts and tax-free accounts in the plurality of invest 
ments Which substantially matches the indication of a per 
centage amount to invest in each of the plurality of invest 
ments; and a time horiZon input component, to accept an 
indication of a time horiZon. A return on investment calcu 
lation component, then calculates a return on investment for 
the entity based on the information regarding the assets, the 
information regarding a plurality of investments, the indi 
cation of a percentage amount, the selected amount to invest 
from the taxable and the tax-free accounts, and the indica 
tion of a time horiZon. The account amount selection com 
ponent selects an amount from the taxable and tax-free 
accounts in order to produce a maximal return on investment 
for the entity at the time horiZon. 

[0015] In one embodiment, the account amount selection 
component randomly selects amounts from the taxable and 
tax-free accounts, and the return investment calculation 
component calculates a return for the entity based on the 
randomly selected amounts. The steps of randomly selecting 
amounts from the taxable and tax-free accounts and calcu 
lating a return are performed a plurality of times, and the 
system outputs selected amounts from the taxable and 
tax-free accounts Which produce a maximal return. 

[0016] In another embodiment, the account amount selec 
tion component selects an amount from the taxable and 
tax-free accounts using Genetic Algorithms (GA) in order to 
produce a maximal return on investment for the entity at the 
time horiZon. This embodiment includes a chromosome 
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structure, for use With the Genetic Algorithms, Wherein the 
chromosome structure includes a plurality of values, each 
value being an indication of an amount from the tax-free 
accounts to invest in a selected one of the plurality of 
investments. 

[0017] Advantages of the present invention include opti 
miZation of investment outcome When there are tWo basic 
kinds of investor accounts: 1) taxable accounts and 2) 
tax-free accounts such as Roth accounts. In addition there 
are other kinds of investor accounts With their oWn unique 
tax characteristics that can be incorporated into the present 
invention. This Would provide a broader and far more 
complex selection optimiZation. 

[0018] The present invention rose from the need to help 
make optimal decisions for clients and investors. The total 
asset accumulation in an investor’s portfolio over time Will 
vary dramatically depending on the decision of Which 
account to invest in Which asset class. Through the use of the 
present invention, the inventors are able to increase the 
terminal portfolio value typically betWeen 5 and 40% With 
no increase in risk to the investor. The risk lies With the asset 
allocation and speci?c investments selection not Where they 
are located. All relevant variables have been incorporated 
into the present invention in order to truly optimiZe the end 
period accumulations. 

[0019] The illustrative embodiment of the present inven 
tion comprises a hybrid GA-Heuristic search strategy. The 
hybrid approach is re?ected both in the implementation of 
the GAs and the methodology of applying it to solve 
problems. 
[0020] In broad terms, the folloWing are the ?ve steps to 
determine the optimum investment portfolio for each client, 
as outlined in FIG. 1. Fact gathering 20 includes setting 
goals, identifying risk tolerance, making retirement projec 
tions, agreeing on the appropriate time horiZons and iden 
tifying the available investments. The next step is Asset 
Allocation 22. Studies shoW that 50 to 90% of total pre-tax 
returns are determined by asset allocation. Given the results 
of the fact ?nding phase 20, determining the appropriate mix 
betWeen stocks (domestic, international, small cap, large 
cap), bonds (short-term, long-term, domestic, international, 
tax exempt), and cash Which makes the most sense for them 
is among the most important decisions in the investment 
process. 

[0021] In the step of Investment Selection 24, investors 
choose among the available investment options in each asset 
category to fund the asset allocation chosen in Step 22. The 
investor Will select from the available mutual funds or 
individual stock, bonds and money market instruments. 
Then there is Account Selection 26, Which includes deter 
mining Which accounts (retirement/tax free, non-retirement/ 
taxable, children, trusts, etc.) are best suited for the invest 
ments and asset allocation determined in Steps 22 and 24. 
These accounts are all taxed differently. Accordingly, this 
decision is primarily tax motivated With the objective of 
maximiZing the after-tax accumulations over time. 

[0022] Finally there is Monitoring 28. After implementa 
tion the ongoing monitoring of the portfolio is essential as 
circumstances change. 

[0023] With regard to Step 26 Account Selection, there is 
no standard system or formula for allocation. It is here that 
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investors and ?nancial advisors need to make the complex 
decisions about in Which account to place Which investment. 
There are a great number of variables Which impact the 
account selection decision. They include the time horiZon, 
current and future tax brackets (both state and federal), 
current and future capital gains rates, relative spread 
betWeen bonds (municipals, federal, corporate), portfolio 
turnover, investment yields and appreciation rates, and rela 
tive proportion of overall portfolio in account types (retire 
ment, non-retirement, children, trusts). 
[0024] The illustrative embodiment of the present inven 
tion simultaneously takes into account the following vari 
ables: Federal taxes including income taxes (8 brackets) and 
capital gains taxes (3 brackets); States taxes including 
income and capital gains taxes (different in all 50 states and 
many have multiple brackets); Investment characteristics of 
numerous asset classes Which are de?ned in terms of income 
characteristics (including taxable, tax-exempt, groWth char 
acteristics and turnover); time horiZon (in years); before and 
after liquidation values; proportion of assets in taxable and 
tax-free accounts; and relevant investment mix. 

[0025] Advantages of the present invention include a 
marked level of improvement in outcome from the applica 
tion of the present invention. Typically the improvement is 
in the 5-40% range over 20 years. This is signi?cant, and 
remember, it is a complete freebie. This is, the end result of 
the investment process is improved signi?cantly, With no 
increase in risk as it is the same investments just in better 
locations from a tax stand point. And, as previously dis 
cussed, the means of achieving an optimum solution is not 
available by any other means. 

BRIEF DESCRIPTIONS OF THE DRAWINGS 

[0026] The foregoing and other features and advantages of 
the present invention Will be more fully understood from the 
folloWing detailed description of illustrative embodiments, 
taken in conjunction With the accompanying draWings in 
Which: 

[0027] FIG. 1 is an outline of steps in an investment 
process; 

[0028] FIG. 2 is a block ?oW diagram generally shoWing 
information in?oW and out?oW to a system according to the 
present invention; 

[0029] FIG. 3 is a block diagram shoWing a more detailed 
How of information as compared to FIG. 2; 

[0030] FIG. 4 is a block diagram shoWing an investment 
optimiZing component according to one embodiment of the 
present invention; 

[0031] FIG. 5 is a block diagram of a computer system 
according to one embodiment of the present invention; 

[0032] FIG. 6 is a user interface input screen for entering 
entity data according to an illustrative embodiment of the 
present invention; 

[0033] FIG. 7 is a user interface input screen for entering 
investment data according to an illustrative embodiment of 
the present invention; and 

[0034] FIG. 8 is a user interface output screen for dis 
playing results according to an illustrative embodiment of 
the present invention. 
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DETAILED DESCRIPTION 

[0035] FIG. 1 outlines steps used in planning an invest 
ment strategy for an entity, such as a person. Fact gathering 
20 includes setting goals, identifying risk tolerance, making 
retirement projections, agreeing on the appropriate time 
horiZons and identifying the available investments. The next 
step is Asset Allocation 22. Studies shoW that 50 to 90% of 
total pre-tax returns are determined by asset allocation. 
Given the results of the fact ?nding phase 20, determining 
the appropriate mix betWeen stocks (domestic, international, 
small cap, large cap), bonds (short-term, long-term, domes 
tic, international, tax exempt), and cash Which makes the 
most sense for them is among the most important decisions 
in the investment process. 

[0036] In the step of Investment Selection 24, investors 
choose among the available investment options in each asset 
category to fund the asset allocation chosen in Step 22. The 
investor Will select from the available mutual funds or 
individual stock, bonds and money market instruments. 
Then there is Account Selection 26, Which includes deter 
mining Which accounts (retirement/tax deferred, non-retire 
ment/taxable, children, trusts, etc.) are best suited for the 
investments and asset allocation determined in Steps 22 and 
24. This decision is primarily tax motivated With the objec 
tive of maximiZing the after tax accumulations over time. 

[0037] Finally there is Monitoring 28. After implementa 
tion the ongoing monitoring of the portfolio is valuable as 
circumstances change. 

[0038] Focusing on Step 26 Account Selection, there is no 
standard system or formula for allocating investment funds 
from taxable and tax-deferred accounts. It is here that 
investors and ?nancial advisors need to make the complex 
decisions about in Which account to place Which investment. 
There are a great number of variables Which impact the 
account selection decision. They include the time horiZon, 
current and future tax brackets (both state and federal), 
current and future capital gains rates, relative spread 
betWeen bonds (municipals, federal, corporate), portfolio 
turnover, investment yields and appreciation rates, and rela 
tive proportion of overall portfolio in account types (retire 
ment, non-retirement, children, trusts). 

[0039] FIG. 2 illustrates an asset allocation optimiZer 36 
according to the present invention. An illustrative embodi 
ment of the present invention starts With a predetermined 
Asset Allocation 30. This includes taxable assets and 
accounts 32 and tax deferred assets and accounts 34. Typi 
cally, these asset allocations 30 are pre-divided into various 
categories. For example, an entity (such as a person or 
business entity) may have funds in a taxable account, Where 
taxes are due each year; and a tax-deferred, Where taxes on 
the principal and/or interest are not due until the funds are 
WithdraWn, or the individual reaches a certain age. The types 
of accounts for Which the present invention is applicable 
include Taxable, IRA, 401K, Keough, Roth IRAs; trust 
accounts; foundations; corporate charitable trust accounts; 
children’s accounts. 

[0040] While these funds are in different accounts 32 and 
34, they may be invested in different investments. A feature 
of the present invention is determining Which accounts to 
use for each investment that results in a maximum after-tax 
accumulation. 
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[0041] These predetermined asset allocations 30 are pro 
vided as input information into an investment location 
OptimiZer 36. Other information input to the investment 
location OptimiZer 36 includes investment characteristics 
38. As detailed in FIG. 3, investment characteristics 38 
include details about the various selected or potential invest 
ments, including ordinary income, yield, percent tax, long 
term capital gain distributions, unrealiZed appreciation, and 
investment turnover. This investment characteristic infor 
mation 38 is speci?c to each investment. Such information 
may be stored in a separate database, or entered speci?cally 
for a speci?c entity. 

[0042] Other information entered into the investment loca 
tion OptimiZer 36 includes tax rates and time horiZon 
information 40 Which generally is peculiar to the individual 
entity. Such individual information 40 includes the federal 
income tax rate, state income tax rate, capital gains tax, tax 
deferred investments (accounts) and total investments for 
the individual. Other information includes the time horiZon 
Which is the period of Which to determine the maximal 
groWth. The investment location OptimiZer 36, FIG. 2, then 
determines an optimiZed solution Which is an output 42 in 
the form of an optimiZed accumulation 44. This information 
is similar to the original investment location information 30, 
except that noW the amount of taxable investment accounts 
46 and tax deferred investment accounts 48 are selected to 
produce an optimal result at the end of the time horiZon. 
Other information, including the projected investment value 
at the time horiZon, and percentage improvement, may be 
output, as Will be discussed beloW. 

[0043] The investment location optimiZer 36, FIG. 4, 
includes tWo major components in the illustrative embodi 
ment of the present invention. An account amount selection 
component 50 receives as input the predetermined invest 
ment location 30 and Works to adjust the proper investment 
location to produce an optimal solution. Another component 
is the return on investment calculating component 52. This 
return on investment calculating component 52 performs 
calculations to determine the value of the various investment 
over the time horiZon. Therefore this return on investment 
calculating component 52 accepts input of the investment 
characteristics 38 as Well as information from the account 
amount selection component 50 as shoWn by arroW 54. The 
return on the investment calculating component 52 performs 
standard calculations for determining groWth based on inter 
est, turnover, mean variance analysis, and other features of 
an investment, including the tax characteristics. The infor 
mation returned by the return on investment calculating 
component 52 is provided as feedback 56 to the account 
amount selection component 50, thereby alloWing it to 
receive feedback on various optimiZations and determine an 
optimal solution. 

[0044] The output 42 from the account amount selection 
component 50 is in the form of the optimiZed investment 
locations Which are returned to the user of the system. 

[0045] A computer system for running an embodiment the 
present invention is shoWn in FIG. 5. A user may interact 
With the system using a Workstation or other display, to input 
information and run the system. A computer system includ 
ing a user interface application interacts With the user, and 
stores information regarding accounts and assets in a data 
base. The optimiZation system interacts With the database to 
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retrieve and store information. The optimiZation system also 
may interact directly to the user, either directly or through 
the user interface application or system. 

[0046] One embodiment of the asset allocation optimiZer 
36 uses Monte Carlo simulation to determine an optimiZed 
allocation. The account amount selection component 50 
generates ranges of percentages of taxable vs. tax-deferred 
accounts to invest in particular investments. Then the system 
randomly selects percentages Within those ranges, Where 
upon the return on investment calculating component 52 
determines the results based on the randomly selected per 
centages. This cycle is repeated many times, With the system 
remembering the best result. The selection of random per 
centages can be adjusted depending upon the selection 
process, for example random selections Within the range can 
be uniform (pseudo-random), or skeWed, such as logarith 
mic over the range, or over a normal distribution curve. 

[0047] An advantage of the Monte Carlo technique is that 
it can also be applied to variable yields for various invest 
ments. For example, an investment stock may have a pro 
jected yield, but more likely it Will vary over time. The 
present invention alloWs investment yield (and other param 
eters) to be entered as a range, instead of as a speci?c return. 
This range can be de?ned so that random values selected 
Within the range are even distribution, bell curve, stepped, 
skeWed, etc. By using Monte Carlo techniques to factor in 
volatility of one or more investments and generate realistic 
samples of the results, a better optimiZed allocation is 
produced. Further, results can include a “best case” and 
“Worst case” result, Which alloWs for more prudent alloca 
tion decisions. 

[0048] The Monte Carlo technique may be used alone, or 
in combination With other optimiZation techniques, includ 
ing the GA (Genetic Algorithm) embodiment described 
beloW. For example, the Monte Carlo technique is useful for 
selecting randomly distributed samples used to “seed” the 
gene pool for GA ?tness and cross-breeding evaluations. In 
other Words, to improve the account selection starting point 
of the present invention. 

[0049] The illustrative embodiment the present invention 
uses Genetic Algorithms (GA) to help select an optimiZed 
investment allocation. GAs are techniques for solving opti 
miZation problems inspired by the theory of evolution and 
biogenetics. These algorithms are useful for exploring large 
search spaces for optimal or near optimal solutions. The 
basics of a genetic algorithm are: 

[0050] 1. Representing possible solutions to problems 
as a string of parameters (numbers). This string is 
called a chromosome and the parameters Within it are 
called genes. 

[0051] 2. Randomly creating a number (generation) of 
these chromosomes. 

[0052] 3. Calculating the effectiveness of each chromo 
some as a solution to the problem then ranking the 
chromosomes in order of effectiveness (?tness to sur 

vive). 
[0053] 4. Creating a neW generation of chromosomes by 

randomly selecting pairs of chromosomes (parents) and 
mixing their genes to form child chromosomes. This 
process is called ‘crossover’ and the selection of the 
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parents is biased to more effective (?t) parents. Another 
variation called ‘mutation’ involves randomly changing 
one or more genes Within a chromosome. Mutation 

helps GA systems to avoid false solutions and too 
narroW convergence on one area of the search space. 

[0054] 5. Repeating steps 3 to 4 for a number of cycles 
(generations). 

[0055] The randomness of the above process alloWs the 
effective exploration of the space of solutions. While the 
selection of effective solutions (chromosomes) and the mix 
ing of their genes alloWs the accumulation of good features 
from partially good solutions. As a result, genetic algorithms 
can explore large domains and converge on good solutions 
relatively quickly. GA’s also give a poWerful trade off 
betWeen the time taken to reach a solution and the quality of 
the solution. 

[0056] The tWo basic steps in developing solutions using 
GA’s are an appropriate representation of the problem and 
a method of assessing the effectiveness (cost) of a solution. 
The easiest representation of a problem for GA implemen 
tation is as a string of numbers. Each number is represented 
by a gene that can be constrained by the minimum and 
maximum values it can take. A cost function is de?ned 
Which derives a value for the cost of the solution from a 
given set of gene values. In such a representation, each gene 
represents a different numeric parameter of the solution. 
Alternatively, a chromosome can be used to represent a 
sequence of jobs Which requires optimiZation. In such a case 
the number of genes Will equal the number of jobs to be 
sequenced and the value of each gene Will be unique and 
range from 1 to the number of tasks. 

[0057] The genetic structure used in the illustrative 
embodiments a single non-sequence chromosome, named 
TaxDeferred With a variable number of genes, ACTD (Asset 
Class Tax Deferred).. Each asset class is represented as a 
gene containing the dollar value in tax deferred accounts on 
this chromosome. That is, the GA component generates 
values for the amount in tax deferred accounts for all asset 
classes, and the cost function Written for this application 
computes both the amount in taxable accounts and the total 
value for that allocation to taxable and tax deferred accounts. 
There is applied a sum constraint Which requires that the 
total tax deferred dollars in all genes must add up to the total 
tax deferred dollars speci?ed by the user. The ?tness is the 
measure of the value at the time horiZon. 

[0058] As previously mentioned, in the illustrative 
embodiment the initial chromosome is initialiZed to a set of 
values that represent the current value in tax deferred 
accounts in order to provide a reasonable starting point for 
the optimiZation. By utiliZing current values, the illustrative 
embodiment converges to an optimal solution Within one 
generation (initial chromosome “pool” created by mutation, 
and a generation “pool” including crossover). Experiments 
using tWo and seven generations shoWed some improvement 
over using one generation, With a tradeoff in increased time 
for computation. Multiple generations may be used for 
incremental improvements to an optimal solution, or if the 
current values are not already “optimized” in that the 
accounts Were selected by a naive investor. Therefore the 
present invention Works both for experienced investors and, 
advisors as Well as naive users and may be adjusted accord 
ingly for speci?c investor types. 
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[0059] The illustrative embodiment of the present inven 
tion is implemented using Microsoft Access 97 and XPER 
TRULE KBS by Attar SoftWare. HoWever, any database 
could be used for this purpose as could any heuristic 
problem solving algorithm. The illustrative embodiment 
runs on a general purpose computer such as an Intel® based 
processor running a standard operating system such as 
Microsoft Windows@ or Linux. HoWever, the present inven 
tion can run on any type of computer system, mainframes to 
palm computers, or on calculators such as ?nancial calcu 
lators. Further, the present invention may be available 
locally or remotely to users over a netWork based system 
such as the internet or modem connections. For example, 
users can access a Web site (either generally or With a 
personal account number), enter information and run the 
optimiZing system. Users can also store their personal infor 
mation in secure accounts at the Web site. 

[0060] Afull description of the speci?c GA system used to 
implement the illustrative embodiment can be found the 
XPERTRULE Reference Manual Release 3.63, as provided 
by Attar SoftWare Limited, and is fully incorporated herein 
by reference. SoftWare applications fall into tWo categories; 
analysis and synthesis. Analysis applications are represented 
by the traditional input/output model of data processing 
Whereby input data is processed procedurally or heuristically 
to generate the output data. Synthesis applications involve 
the reverse process of deriving the input data required to 
generate certain desired outputs. This is a dif?cult task since 
there are, in most cases, no formulae or rules to derive inputs 
from outputs. This is further complicated by constraints 
imposed on the acceptable values of input data. OptimiZa 
tion is the process of deriving values of input data that 
satisfy constraints and Which results in the desired output 
data. 

[0061] The GA component of the illustrative embodiment 
?rst computes the portfolio value given the current location 
of assets betWeen taxable and tax deferred accounts, and 
stores this for comparison to the ?nal value determined to be 
best by the cost function. 

[0062] The GA component then initialiZes the GA to a set 
of values that represent the current value in tax deferred 
accounts in order to provide a reasonable starting point for 
the optimiZation. This is not necessary to reach an optimal 
value, but it seems to speed up the process considerably. In 
the illustrative embodiment, a ?rst iteration (or pool) of 
chromosomes is performed for ?fty iterations. The iterations 
differ through random changes (mutations) in the chromo 
some. A generation is then created, using random crossovers 
With another set of 50 iterations. This cycle may be repeated 
as desired. 

[0063] NoW, given a particular set of values of tax deferred 
dollars in each asset class, the value function determines the 
total value of the portfolio. If this value is better than 
previous values, then it is retained as the best solution so far, 
otherWise, it is discarded. 
[0064] Computations used by the value function in the 
illustrative embodiment to reach its conclusions are listed in 
Appendix A, including valuation functions to compute the 
future value of various investments including stocks and 
bonds. For the illustrative embodiment, the GA component 
Writes its conclusion to a ?le. 

[0065] FIG. 6 illustrates a user interface front end for use 
With an illustrative embodiment of the present invention. As 
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shown in the input WindoW 64, information including an 
account identi?cation, and a business or individual indica 
tion are entered along With the ?rst and last name and age of 
the entity. This information may be saved in a database to 
alloW future recall and changes. Other information Which 
may be used in calculations or simply for data base entry are 
also entered. Allocation data including the total assets avail 
able and the total assets in a tax deferred account are input 
along With the (combined or separate) federal and state tax 
rate for the individual. An optimiZation method may be 
entered including after liquidation are also entered. Finally, 
the time horiZon in years is also entered on this screen 64. 

[0066] Clicking on the button marked ‘Asset Class’ brings 
up the folloWing form 66 as shoWn in FIG. 7, on Which the 
Clients’ various assets are entered along With the current 
Taxable/Tax Deferred allocation. There are possibly many 
user-de?ned asset classes Which generally fall into one of 
tWo types: Stock or Bond. For each asset class, the user may 
enter or select the folloWing data: percent taxed by federal 
and state governments; ordinary income (dividend) percent; 
yield percent for bonds; long term capital groWth distribu 
tion; anticipated unrealiZed appreciation; percent and 
amount to be allocated to each asset class; percent and 
amount currently allocated to taxable and tax deferred 
accounts; average turnover time; and capital gains tax rate. 

[0067] Also entered at this stage is a preliminary alloca 
tion betWeen the various investments Which is shoWn by 
label 68. Here, there is a percent allocation betWeen the 
various investments Which Will equal approximately 100%. 
The illustrative embodiment Will also calculate the invest 
ment amount based on the total assets available based on the 
percentage as shoWn by label 70. Alternatively, the amount 
entered may be entered in monetary units Wherein the 
percentage Will be calculated automatically. Finally a cur 
rent allocation betWeen taxable and tax deferred accounts is 
entered 72. This provides a starting point for the optimiZa 
tion process and further Will provide an ability to vieW hoW 
much the optimiZation has provided for. 

[0068] When the user clicks the “Optimize” button on the 
user input or edit screen 64FIG. 6, the appropriate data is 
sent to the optimiZing system. In the illustrative embodi 
ment, data is Written to an ASCII text ?le by the database, 
and are subsequently read by the optimiZing system. In 
subsequent versions, OLE 2 or other protocols may be used 
for data communication. Prior to optimiZation, some calcu 
lations are done to prepare the data for optimiZation. This 
code, Written using XPERTRULE KBS, is shoWn in Appen 
dix A. 

[0069] FIG. 8 shoWs the result screen 74 Which presents 
the output from the optimiZation process. As shoWn by label 
76 for the present example, the investment allocation opti 
miZation system Was able to provide an 11% improvement 
over the current strategy With a time horiZon extending out 
to March of 2039. As output by the system, the data as 
shoWn by label 78 is a neW allocation betWeen the taxable 
account and tax deferred account Which provides more value 
at the time horiZon. In performing these calculations, the 
optimiZation system maintains the limits as provided by the 
account data, for example if an entity Wants to invest 25% 
in a particular investment, then there is not enough assets 
available in a tax deferred account to fully fund 25% then 
assets Will be distributed from the taxable account to make 
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up the difference. An improvement upon this strategy, is to 
provide suggestions to the entity to provide more funds 
available in their tax deferred account should that person’s 
tax situation alloW for such a move. 

[0070] The illustrative embodiment of the present inven 
tion Was tested With data to check the hypothesis of Evensky, 
as discussed in the previously cited Wall Street Journal 
article. Evensky recommended keeping stocks in taxable 
accounts and bonds in tax-deferred accounts. Ascenario Was 

run using data of $200,000 total assets, With $100,000 in 
tax-deferred accounts. The federal tax rate Was 42% and 
state tax rate 6%, With a horiZon of forty years. TWo 
investments Were entered, a bond investment returning 6%, 
and a stock investment returning 13%. The scenario Was 
started With all the tax-deferred assets (50%) in the bond 
investment, and all the taxable assets (50%) in the stock 
investment, thereby folloWing Evensky’s advice. The results 
from running the system Was very different. The illustrative 
embodiment instead computed that putting all the taxable 
assets in the bond investment, and all the tax-deferred assets 
in the stock investment Would results in a groWth in value to 
$7,281,432, Which Was a 94% improvement over the initial 
allocation. Therefore, for the example tested here, Even 
sky’s hypothesis is clearly not the best investment strategy. 

[0071] The present invention includes additions and 
enhancements Which provide more utility for investors and 
analysts. These additions include different optimiZation 
techniques and algorithms, including rule-based expert sys 
tems, neural net processing to recogniZe patterns and learn 
optimiZation techniques, fuZZy logic, linear programming, 
exhaustive search, and various combinations thereof. 

[0072] Further, different types of accounts may easily be 
added to the present invention, including Roth IRA, annu 
ities, various trusts, 401k, custodial accounts, 529 invest 
ment plans, corporate accounts, etc. Speci?c investment or 
class of investments characteristics may be added, for 
example the system can optimiZe the type of bond: —i.e., if 
bonds are best suited for retirement account, then use 6% 
yielding corporate bonds, if best suited for taxable account 
and tax bracket 228%, use 4% municipal bonds. 

[0073] Details for other types of accounts include: 

[0074] ROTH IRA—investments accumulate Within a 
ROTH (popular retirement account) tax-free and 
assuming certain rules are met (ie no WithdraWals 
alloWed prior to age 59.5 Without penalty) distributions 
come out tax-free. Furthermore unlike most other 
retirement accounts, there is no required distribution 
beginning date of age 70.5. As a result the system can 
determine Whether makes sense to put an investor’s 
highest total returning investment in a ROTH to enjoy 
maximum long-term accumulation. 

[0075] ANNUITIES—investments Within an annuity 
accumulate on a tax-deferred basis like most retirement 
accounts. The major differences are the required dis 
tributions begin later (age 85 or 90 versus 70.5) and 
only the earnings are taxed as ordinary income as 
opposed to the entire distribution being taxable With 
normal retirement accounts. An annuitant recovers tax 
free the potion of his payouts that represent his original 
purchase price on the annuity. System inputs for this 
type of account include the cost of the annuity and the 
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anticipated beginning payout date. For example an 
investor may have purchased an annuity for $10,000 
(input) and its value is currently $14,000 (input) With 
an anticipated beginning payout date in 7 years (input). 
Depending upon Which investment is optimally located 
in the annuity it Will have accumulated to a certain 
amount by the time of the ?rst distribution. If for 
example the value of the annuity at that time Were 
$50,000 then roughly 80% ($40,000 earnings as a % of 
value) Would be taxable. 

[0076] Note that there is a limit as to Which investments 
are available Within any particular annuity. Individual stocks 
can not be purchased by laW in an annuity. Each annuity 
product has mutual fund-like sub accounts. Some have a 
large number to pick from and others a very limited number. 
Accordingly as another input for all investments is a block 
put on any investment not available Within any annuity the 
investor has. The system Would not consider that investment 
as being available for that annuity in the optimiZation 
process. 

[0077] NON-DEDUCTIBLE IRAs & OTHER POST 
TAX RETIREMENT ACCOUNTS—are taxed in 
roughly the same Way as annuities except they are 
required to begin distributions at age 70.5 (versus 85 
for annuities). An additional input Would then be the 
investor’s non deductible contribution in this type of 
account. Distributions at 70.5 (per preprogrammed IRS 
tables) have a tax-free return of principal component to 
them. 

[0078] TRUSTS—an investor may consider invest 
ments Within a trust part of the overall family portfolio. 
Trusts may be taxed differently than other taxable 
accounts in an overall portfolio. For example, the top 
marginal federal tax rate of 39.6% is reached at roughly 
$280,000 for individuals With the ?rst $30,000 only 
being taxed at 15%. For most trusts, 39.6% is reached 
at roughly $10,000 (capital gains taxes may be the same 
rate for either (currently 20%)). Accordingly a trust 
might be in a much higher tax bracket than an indi 
vidual for ordinary income items and a high ordinary 
income investment like a corporate bond may be better 
located in an individual’s account rather than a trust. 
Accordingly, an additional input for each trust is hoW 
it is taxed. 

[0079] Note that appreciation of securities in trusts may 
never be taxed under certain circumstance. For example a 
charity may get the assets at some future date. An additional 
input Would shut doWn the related capital gains tax on 
investments Within that trust. 

[0080] CHILDREN’S ACCOUNTS—an investor may 
consider investments taxable to a child as part of the 
overall family portfolio. Accordingly, the tax rates 
applicable to other family members accounts is an 
additional input. A child may be subject to a different 
tax rate for both ordinary taxes as Well as capital gains 
taxes. 

[0081] EDUCATIONAL ACCOUNTS—may be taxed 
differently depending upon Which IRS alloWed plan an 
investor uses. Some plans are tax deferred until distri 
butions are made and then taxed entirely at the recipi 
ents ordinary tax rates. 
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[0082] CORPORATE ACCOUNTS—investments are 
sometimes located inside controlled corporations and 
are then subject to corporate tax rates. 

[0083] Other features are easily integrated, for example a 
foreign tax credit feature may be added, Wherein the foreign 
tax credit can only be taken in taxable accounts as an 
additional input. Foreign countries often assess taxes on 
investment income of US citiZens. To mitigate the inequity 
of double taxation the federal government alloWs a credit on 
an individual’s tax return for foreign taxes paid in a taxable 
account. There is no such credit given in retirement 
accounts. Accordingly, an input to help determine the opti 
mal location of investments is the dollar amount of the 
expected credit for all foreign investments. Alternatively the 
input is expressed as a % of the value of the investment. The 
system then factors in the tax savings of the credit if held in 
a taxable account. This Would obviously impact the long 
term accumulations that the system is optimiZing. Whether 
it is WorthWhile to forego the credit and hold the investment 
in a retirement account Would be a function of the many 
other variables input. 

[0084] Another embodiment of the present invention is for 
initial optimiZation for the type of bond. One embodiment of 
the present invention takes given investments and searches 
for the best account locations to maximiZe long-term accu 
mulations. HoWever, the investments might change. An 
investor may have a corporate bond that pays 6% per year 
in interest. If it Were held in a taxable account the interest 
Would be taxed at the investor’s marginal rate of tax. In a 
retirement account it Would be taxed along With all other 
components (contributions, capital gains etc.) of the account 
With the marginal rate of tax applied to the amount With 
draWn, possibly in many years at the investor’s then mar 
ginal rate of tax. A tax-free municipal bond may be the 
effective equivalent to a top-rated corporate bond in terms of 
risk etc. With the only substantive difference being interest 
yield. Because of the tax-free nature of municipal bonds, 
municipalities are alWays able to pay less in interest than 
their taxable bond counterparts. Accordingly, if a bond is to 
be held in a taxable account, investors Will calculate Whether 
a tax-free municipal bond Would yield more than a taxable 
corporate bond Would after the taxes are paid. Typically 
investors in the highest tax brackets Will use municipal 
bonds for their taxable accounts (no one ever holds munici 
pals in their retirement accounts, as they are not tax-free 
there). Therefore, even though x amount in bonds may be a 
given for an investor, the type of bond chosen (taxable or 
tax-free) Would normally be a function of its location 
(taxable account or retirement account) and the investors tax 
bracket. 

[0085] If for example, an investor has committed to 
investing $10,000 in bonds and if held in a retirement 
account then a corporate bond Will be purchased Which Will 
yield 6%, if the bonds are held in a taxable account then 
based on the investors tax bracket of 36% they Will purchase 
a municipal bond paying 4% as 4% is greater than 3.84% 
Which is the after-tax yield on a corporate bond for this 
investor (6%><(1—36%). If the investor’s tax bracket Was 
15% then the corporate bond Would be purchased regardless 
of Where it is held as 5.1% (6%><(1—15%)) is greater than 
4%. 

[0086] An additional input for each bond is the taxable 
equivalent yield for each municipal bond (or bond fund) and 
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the tax-free equivalent yield for each taxable bond. Alter 
natively the user simply inputs the general “spread” betWeen 
taxable and tax-free bonds Which the system applies to all 
bonds that are input. The system then optimiZes the type of 
bond, calculating, based on a tax bracket input Whether 
loWer yielding tax-free municipal bonds Would be better for 
a particular investor. In searching for the optimal location for 
the $10,000 in the bond example above, the system Would 
use 6% When trying retirement accounts and 4% tax-free for 
taxable accounts. These Will obviously impact long-term 
accumulation amounts and Would also impact the optimal 
location of bonds. 

[0087] The output from the system Would then be different 
for bonds. Other investments Will simply advise to keep the 
investment Where it is or to sell all or part of it in its current 
location and purchase that amount in another account. A 
potential output With bonds for example might be to sell a 
corporate bond in a retirement account and then to buy a 
different but substantially equivalent investment—a munici 
pal bond in a taxable account (or vice versa). 

[0088] The system Would typically shut doWn federal 
income taxes on municipal bonds. State taxability Will be an 
additional input. Generally, municipals are taxable in the 
state of residence unless they are issued by that state and 
Federal bonds may be tax-free at the state level. A“check the 
box” input for federal and state taxability Would be used. 

[0089] Another embodiment of the present invention uses 
multiple time horiZons. For example, most people do not 
take their retirement accounts all out at once but rather 
spread out their WithdraWals over a number of years. For 
example, they may Wait until the IRS requires distributions 
at age 70.5 and then WithdraW based on IRS tables (i.e. l/isth 
of account balance each year for the rest of their life). 
Alternatively, a ROTH IRA has no required beginning date 
and as a result, may be the last investment an investor may 
draW doWn. In either case this keeps the tax deferred 
compounding going for potentially many more years and as 
a result could impact Which investments are best suited for 
the retirement accounts. Further, taxable accounts may also 
have different time horiZons—for example an investor may 
be setting money aside for a child’s education in 5 years. In 
a taxable account any appreciation on a stock is taxed When 
sold. Placing investments optimally is to a large extent 
dependent on the timing of taxation. Accordingly, if money 
from a college education account Will be needed in 5 years 
it is Wiser to put a buy and hold stock in another account that 
Will not be needed for 30 years. This Would signi?cantly 
delay the capital gains tax on its sale. The time value of 
money of paying taxes 25 years later Would obviously 
enhance overall family net Worth. 

[0090] NeW inputs provide the anticipated date (or dates 
With amounts or percentages of value) that each investment 
Would be WithdraWn. The endpoint that de?nes optimiZation 
for example might be the maximum value at death, Which 
are preprogrammed by life expectancy tables, as adjusted by 
the user. For families that may have an estate tax, then the 
accumulation at death could be net of estate tax. Alterna 
tively, for those Who might run out of funds prior to death, 
optimiZation are de?ned as the maximum number of years 
that overall investments Would last. Note that the time 
horiZons may be quite lengthy. Investments may be passed 
to the next generation that may be named as bene?ciary on 
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a retirement account for example. Alternatively the invest 
ments may be in a trust for the bene?t of a grandchild. 
Accordingly, there may be a Wide disparity in the time 
horiZon of a family’s investment accounts that could have a 
material impact on the location of that family’s investments. 

[0091] Another embodiment of the present invention pro 
vides for crossover points. Auser of the system might ask the 
question “hoW high a rate of return is necessary to justify 
moving a given investment from one account to another?”. 
Often the highest total returning investment should be 
located in a retirement account but to move it from its 
taxable account might involve paying current capital gains 
taxes as the investment in question has gone up in value. The 
system can try different rates of return until it reached a 
different conclusion as to Where an investment should be 
located. The output Will state “At a rate of return above 11% 
stock XYZ should be sold and repurchased in the retirement 
account, at a rate of 11% or beloW it should remain Where 
it is”. The user can then make the decision Whether or not to 
move XYZ based upon their judgement as to the likelihood 
of XYZ earning 11%. This may be much easier for the user 
than predicting a precise rate of return on investments. 

[0092] Similarly, there are other subjective inputs such as 
time horiZon, as previously discussed. It may be difficult for 
the user to knoW hoW long the investments may be held prior 
to WithdraWal. For example, there can be a tradeoff in some 
investments betWeen paying tax along the Way at favorable 
rates in a taxable account or letting them groW in a retire 
ment account Without tax interference for many years and 
then be taxed at unfavorable rates (there are no capital gains 
rates available in retirement accounts). Stocks may be a 
good example as the bulk of their return is from capital 
gains, Which are taxed at a preferable rate of 20% When they 
are sold. Some investors may sell frequently and may be 
better off letting this higher potential earning investment 
groW in a tax deferred environment Where compounding 
may be signi?cant. The more frequent the sale and the 
further it is until retirement the more attractive holding the 
stock in the retirement account may be. In this case the 
system Will try different holding periods and different sale 
frequencies. The output Will state “If the holding period is 
greater than 7 years move the investment to the retirement 
account, 7 years or less leave it in the taxable account” or “if 
the stocks are to be sold any more than every 3 years, they 
should be held in a retirement account”. 

[0093] There are other subjective inputs that the system 
can calculate crossover points for example—“HoW high 
could tax rates go up before taking advantage of loW current 
capital gains rates by keeping stock investments in taxable 
accounts Would be the better choice?” 

[0094] Crossover points for more than one variable at a 
time is possible, but more involved. The system goes 
through its normal optimiZation process With ?nite inputs. 
Then for the non-factual inputs, the system changes them 
until the conclusion changed (there might also be a graphical 
representation of the crossover points). This is then reported 
to the user Who might then decide to change the input on that 
assumption. The system then goes on to the next subjective 
input. This iterative process continues until the user Was 
satis?ed that the optimal solution Was achieved. For 
example—input 11% (best guess) for stock XYZ, system 
says leave it Where it is in the taxable account, system then 
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indicates through its crossover function that if return Was 
greater than 11.8% it should be sold and repurchased in the 
retirement account. The user may be con?dent that the stock 
Will earn at least 11.8% and Will change the input for this 
investment accordingly. This moves the investment into the 
retirement account. Next the system address holding period 
for example, etc.. 

[0095] Other optimiZation thresholds and variations are 
available, include an age 701/2 (minimum required distribu 
tions), post-retirement investment location optimiZation. 
Another optimiZation is crossover points for all the variables 
that trigger When one account is better than another. Another 
optimiZation is differing time horiZons for various accounts. 
Also, different bene?ciary designations on retirement 
accounts can be factored in, i.e., Roth IRAs distributions 
could be delayed beyond the oWner’s death. 

[0096] Other features of the present invention include 
input and output of information in standardiZed formats, for 
example the Morningstar’s or Standard and Poors etc. data 
bases, alloWing tie-ins for fund/individual security data such 
as past returns, turnover, dividend yield, etc. Support for 
databases and/or spreadsheets of optimiZed portfolio as Well 
as current portfolio is helpful. Other support includes cash 
?oW analysis, With integration of projected cash ?oW needs 
to determine time horiZons for various investment accounts, 
and to integrate With existing softWare programs that cal 
culate retirement projections or optimal investment mixes 
etc. Other features include a separate application Which 
integrates into other standard systems, to extract the neces 
sary information and produce results With minimal data 
entry. 

[0097] Other features include estate sensitivity, With no 
taxation on appreciation if assets passed via an estate; 
gifting, With implications Within family at different tax 
brackets, or to charity to escape taxation on appreciation; tax 
basis, With current tax basis and related tax bite to be 
factored in When determining optimal account location; and 
tax-loss deductibility, to be factored in if securities decline 
in value; different tax rates for different time periods; 
alternative minimum tax if applicable. Obviously, as tax 
laWs change, neW optimiZation features Will become useful 
With the present invention. The softWare could also accom 
modate entirely different tax systems from other countries, 
along With exchange rates as necessary. 

[0098] Other features include a “solve it” function, for 
example to determine What minimum rate of return is 
needed before stock should be in retirement account or any 
other variable in the program; simultaneous optimiZation of 
asset allocation With investment location; factoring in of 
ongoing cash in?oWs and out?oWs, a rebalancing feature, 
Which ties in anticipated rebalancing needs With current 
optimiZations; and a tax ef?ciency calculator, to determine 
for example hoW much greater of an investment return does 
Fund A need to offset its tax inefficiency When compared to 
Fund B. 

[0099] The present invention also solves additional prob 
lem areas as folloWs: 

[0100] Optimal Mortgage—Dif?cult decisions betWeen 
?xed versus variable, points versus no points, 15-year 
versus 30-year, are all dependent on a number of 
personaliZed assumptions—there are cross over points. 
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[0101] Optimal Account to Pay Investment Fees 
From—Investors Who pay advisory fees often have 
many accounts Which could be used to pay them. If 
paid from taxable accounts the fees may be deductible 
or perhaps partially deductible. If paid from retirement 
accounts the fees Will reduce the eventual taxable 
distributions from those accounts at the price of 
reduced long-term tax-deferred compounding. There 
are cross over points. 

[0102] Optimal Bene?ciary Designations—Naming 
bene?ciaries Who are younger than your spouse can 
signi?cantly increase long-term tax-deferred com 
pounding. HoWever, your spouse may not have enough 
to live on should you predecease them. 

[0103] Annuity OptimiZer—OptimiZation is a function 
of higher cost of the annuity and loss of capital gains 
bene?ts versus tax-deferred compounding through later 
required pay out dates and the ability to annuitiZe. 

[0104] Optimal Time to Rebalance a Portfolio—The 
trade off betWeen transaction costs and taxation versus 
increased volatility/risk and adherence to an investment 
policy can be optimiZed. 

[0105] Estate Planning—This is perhaps the most com 
plex ?nancial issue facing individuals because there are 
such a Wide range of possible objectives and a Wide 
range of means to achieve these objectives. This prob 
lem shares the basic characteristics of the investment 
location problem: it is bounded by the tax laWs and is 
therefore optimiZable. 

[0106] OptimiZing The Use of Stocks Versus Stock 
funds—Factors include relative expenses, diversi?ca 
tion issues, tax planning (i.e., harvesting losses), step 
up in basis issues, charitable gifting, etc. 

[0107] Retirement OptimiZer—AnsWering the reverse 
of the investment location question, this solution Will 
analyZe an investor’s portfolio and determine a sched 
ule of optimal distributions from tax-deferred and tax 
able investment accounts, factoring in liquidity needs, 
age 701/2 minimum required distribution rules, tax 
basis, etc. 

[0108] Roth IRA OptimiZer—Whether or not to convert 
an existing IRA to a Roth is subject to a number of 
factors, some of Which are qualitative. 

[0109] Education Funding OptimiZer—OptimiZes a 
parent’s funding alternatives betWeen U-Plans, UTMA 
accounts, Educational IRAs, Educational Trusts, etc., 
factoring many issues including taxation, investment 
performance, ?nancial aid, as Well as qualitative factors 
such as control over investments. 

[0110] Stock Option OptimiZer—Employees often oWn 
various types of stock options With a variety of restric 
tions impacted by tax laWs and often subject to signi? 
cant ?uctuation in value. The optimiZer Would present 
a schedule of Which options to buy/exercise/sell and 
When. Risk tolerance and stock volatility Would be 
factored in. 

[0111] Life Insurance OptimiZer—Whether to purchase 
term or cash value and if cash value, Which type is a 
complicated issue Which is optimiZable. 
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[0112] Although the invention has been shown and 
described With respect to illustrative embodiments thereof, 
various other changes, omissions and additions in the form 
and detail thereof may be made therein Without departing 
from the spirit and scope of the invention. 

What is claimed is: 
1. A system, for running on a computer, for determining 

an investment strategy for an entity With assets in taxable 
and tax-free accounts, comprising: 

an account information input component, to accept infor 
mation regarding said assets in said taxable and tax-free 
accounts for said entity; 

an investment selection input component, to accept infor 
mation regarding a plurality of investments, including 
an indication of a percentage amount of said assets to 
invest in each of said plurality of investments; 

an account amount selection component, to determine an 
amount to invest from said taxable accounts and tax 
free accounts in each of said plurality of investments, 
Wherein said determined amounts substantially 
matches said indication of a percentage amount to 
invest in each of said plurality of investments; 

a time horiZon input component, to accept an indication of 
a time horiZon; and 

a return on investment calculation component, to calcu 
late a return on investment for said entity based on said 
information regarding said assets, said information 
regarding a plurality of investments, said indication of 
a percentage amount, said selected amount to invest 
from said taxable and said tax-free accounts, and said 
indication of a time horiZon; 

Wherein said account amount selection component deter 
mines an amount from said taxable and tax-free 
accounts in order to produce a maximal after-tax accu 
mulation for said entity at said time horiZon. 

2. The system of claim 1 Wherein said account amount 
selection component randomly selects amounts from said 
taxable and tax-free accounts, and said return on investment 
calculation component calculates an after-tax accumulation 
for said entity based on said randomly selected amounts. 

3. The system of claim 2 Wherein steps of randomly 
selecting amounts from said taxable and tax-free accounts, 
and calculating a return, are performed a plurality of times, 
and said system outputs selected amounts from said taxable 
and tax-free accounts Which produce a maximal return. 

4. The system of claim 1 Wherein said account amount 
selection component selects an amount from said taxable 
and tax-free accounts using Genetic Algorithms (GA) in 
order to produce a maximal return on investment for said 
entity at said time horiZon. 

5. The system of claim 4 further including: 

a chromosome structure, for use With said Genetic Algo 
rithms, Wherein said chromosome structure includes a 
plurality of values, each value being an indication of an 
amount from said tax-free accounts to invest in a 
selected one of said plurality of investments; and 

said return on investment calculation component calcu 
lates an after-tax accumulation for said entity based on 
said values in said chromosome structure. 
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6. The system of claim 1 further including: 

a personal tax component, to accept information regard 
ing personal tax rates for said entity, Wherein said a 
return on investment calculation component calculates 
a return on investment for said entity based on said 
information regarding said personal tax rates. 

7. On a computer system, a method of determining an 
investment strategy for an entity With assets in taxable and 
tax-free accounts, said method comprising: 

receiving information regarding a plurality of invest 
ments; 

receiving information regarding a percentage amount of 
said assets to invest in each of said plurality of invest 
ments; 

receiving information regarding a time horiZon; and 

for each of said plurality of investments, determining an 
amount to invest from said taxable and tax-free 
accounts in said investment, Wherein said determined 
amount to invest substantially matches said percentage 
amount to invest in said investment; 

Wherein said determinations Will produce a substantially 
maximal after-tax accumulation for said entity at said 
time horiZon. 

8. The method of claim 8 Wherein said step of determining 
an amount to invest from said taxable and tax-free accounts 
includes calculating tax consequences over said time hori 
Zon for said entity based on said amounts to invest. 

9. The method of claim 8 Wherein said step of determining 
an amount to invest from said taxable and tax deferred 
accounts further includes: 

performing sampling steps a plurality of times, said 
sampling steps comprising: 

randomly selecting amounts from said tax-free 
accounts to invest in each of said plurality of invest 
ments; 

determining appropriate amounts from said taxable 
accounts so that said selected percentage amounts for 
each of plurality of investments is satis?ed; and 

determining a result if said amounts Were invested as 
selected and determined for said time horiZon. 

10. The method of claim 8 Wherein said step of deter 
mining an amount to invest from said taxable and tax 
deferred accounts further includes: 

creating a plurality of GA chromosome structures, each 
GA chromosome structure including a value for each of 
said plurality of investments, each value being an 
indication of an amount from said tax-free accounts to 
invest in said corresponding investment; 

setting said values in said plurality of GA chromosome 
structures to initial settings; 

evaluating ?tness of said plurality of GA chromosome 
structures; 

selecting at least one of said GA chromosome structures 
With an optimal ?tness; and 

using said values from said selected GA chromosome 
structure as amounts from said tax-free accounts to 
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invest in said corresponding investment for said sub 
stantially maximal accumulation. 

11. The method of claim 10 further including the step of: 

calculating an improvement value of said substantially 
maximal after-tax accumulation based on said deter 
mined investment amounts from said taxable and tax 
free accounts, as compared to an after-tax accumulation 
based on said initial settings. 

12. A computer system for determining an optimal invest 
ment strategy for an entity With assets in taxable and tax-free 
accounts, comprising: 

means for obtaining tax information, account information, 
account amounts, and time horiZon information from 
said entity; 

11 
Jan. 31, 2002 

a GA chromosome structure, for indicating an amount to 
invest in said taxable and tax-free accounts; 

means for obtaining initial amounts to invest in said 
taxable and tax-free accounts; 

means for calculating an after-tax accumulation based on 
indications in said GA component structure; 

means for modifying said GA chromosome structure to 
improve said calculated after-tax accumulation; and 

means for displaying said resulting after-tax accumula 
tion. 


