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(57) ABSTRACT 
Financial advisory methods and systems for creating a steady 
lifetime income stream within an investment plan is provided. 
According to one embodiment, a feasible, personalized pat 
tern of periodic cash payouts from an investment plan is 
structured to achieve level annual income during a payout 
period when combined with other income sources. A map 
ping is maintained offixed income investments from a limited 
universe of financial products available within the investment 
plan to corresponding constant maturity Treasury bond 
(CMT) weights. Based on the mapping, a payout program is 
designed that is expected to generate a stream of income 
Sufficient to fund the cash payouts by determining an appro 
priate allocation of assets within the investment plan among 
the fixed income investments. A payout portfolio is formed 
within the investment plan including holdings in the fixed 
income investments in accordance with the determined 
appropriate allocation. The cash payouts are paid to the inves 
tOr. 
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Payout Generation 
Processing 

Receive information regarding an investment plan, an investor and 
the investor's investment portfolio within the investment pian 

910 

identify a sustainable periodic cash payout that can be 
made to the investor from the portfolio for a specific period 

Create a payout program 

Cause the periodic payouts, funded by the annuity-like stream of 
income created by the payout program, to be paid to the investor 

End 

FIG. 9 
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Payout Program Creation 
Processing 

Determine payout portfolio funding 
o 

o 
Rebatance and optimize the investment plan to create 
the payout portfolio and one or both of a longevity 
reserve portfolio and an equity exposure portfolio 

End 

FIG. 10 
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Payout Portfolio Funding 
Processing 

Calibrate interest rate tree 

Assign a payout liability to each node of the interest rate tree 

Solve the liability-Driven investment (LDI) Problem to 
determine fund weights to support the payout portfolio 

FIG. 11 
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LD! Solution Processing 

Calculate initial variables 
al 
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Scale up the CMT exposures of those funds with equity exposures 

to 
At each time-slice of the payment period, find the east expensive 
mix of assets to cover future liabilities dependent on the node 

Return weights for funds in the payment portfolio 

End 

FIG. 12 
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interest Rate Tree 
Calibration Processing 

initialize variables 

o 

to 
Establish the set of parent nodes and child nodes 

Calculate branching probabilities 

Calculate state prices for step 1 

Perform interest rate fitting and resolve "worst-case” 
pricing violations, if any, for bonds of selected maturities 

Calculate state prices for step 2 and iterate forward 

FIG. 13 
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State Price Calculation 
Processing 

identify a sub-tree going forward in time 
having a given "ancestor" node as its root 

t 

to 
Calculate state prices for the first generation 

of possible child nodes in the sub-tree 

to 
iterate forward to price a claim of $1 
at any desired node in the sub-tree 

End 

FIG. 14 

    

    

  

  



Patent Application Publication Sep. 4, 2014 Sheet 17 of 21 US 2014/024.9985 A1 

Zero-Coupon Bond Price 
Calculation Processing 

Convert time steps to maturities and vice versa 

so 

o 
Calculate the zero-coupon bond price for each step 
based on the state prices of the interest rate tree 

FIG. 15 
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CREATING AND MANTAINING A 
PAYOUT READY PORTFOLIO WITHIN AN 
INVESTMENT PLAN TO GENERATEA 
SUSTANABLE INCOME STREAM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 13/195.447, filed on Aug. 1, 2011, which 
claims the benefit of U.S. Provisional Application No. 
61/434,006, filed on Jan. 19, 2011, both of which are hereby 
incorporated by reference in their entirety for all purposes. 

COPYRIGHT NOTICE 

0002 Contained herein is material that is subject to copy 
right protection. The copyright owner has no objection to the 
facsimile reproduction of the patent disclosure by any person 
as it appears in the Patent and Trademark Office patent files or 
records, but otherwise reserves all rights to the copyright 
whatsoever. Copyright (C) 2011-2014, Financial Engines, Inc. 

BACKGROUND 

0003 1. Field 
0004 Embodiments of the present invention generally 
relate to the field of financial advisory services. In particular, 
embodiments of the present invention relate to systems and 
methods for preparing an investment plan (e.g., a retirement 
plan that may have a limited universe of bond funds) for 
creating a steady lifetime income stream by implementing an 
in-plan flexible income stream generation mechanism and 
creating and managing an annuity reserve. 
0005 2. Description of the Related Art 
0006 Retirees desirous of a lifelong, predictable income 
stream may be steered toward various types of retirement 
annuities, such as immediate or longevity annuities, for 
example; however, the guaranteed payments of an annuity are 
accompanied by a loss of flexibility in terms of liquidity. 
0007. In order to preserve ongoing liquidity, investors may 
manage fixed-income investments by building a ladder by 
dividing his/her investment dollars among bonds or certifi 
cates of deposit (CDs) that mature at regular intervals. Ideal 
investments for Supporting retirement payouts or a service for 
creating payments, which fund a series of equal, periodic, 
nominal-paychecks (e.g., distributions/payouts) for a desired 
number of years, T. are zero-coupon US Treasury bonds (“ze 
ros'). If zeros of all maturities between one-year and Tyears 
were available to a particular investor, one could statically 
replicate any annual payment stream without interest-rate 
risk. Alternatively, a constant maturity Treasury (CMT) bond 
(an idealized bond whose maturity never changes) with matu 
rity t can be synthesized by purchasing a Zero of maturity t, 
holding it for a length of time At, Selling this holding (a bond 
with maturity t-At), purchasing a new t-year, Zero and repeat 
ing the cycle every At years. For yearly rebalancing, a set of 
CMTs with maturities between one-year and T-years can be 
used to dynamically replicate the payouts from Zeros. 
0008. Notably, however, most 401(k) plans lackboth zeros 
and CMTs as investment options. The bond assets available in 
most 401(k) accounts are bond mutual funds, which do not 
readily lend themselves to the task of securing a steady stream 
of payouts. 
0009 Consequently, there is a need in the art for determin 
ing (i) the capital required to fund a stream of payments from 
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an account having a limited number of investment options and 
having restrictions on the allowed investment strategies and 
(ii) a feasible portfolio and ongoing rebalancing to Support 
the funding. 

SUMMARY 

0010 Financial advisory methods and systems are 
described for creating a steady lifetime income stream within 
an investment plan. According to one embodiment, a method 
is provided for structuring a feasible, personalized pattern of 
periodic cash payouts from an investment plan to achieve 
Substantially level annual income for an inventor during a 
payout period when combined with one or more other income 
Sources. Information is received regarding (i) a total value of 
assets held in an investment plan of an investor, (ii) a payout 
period during which cash payouts are to be made to the 
investor from the investment plan, (iii) expected amounts and 
timing of one or more other income sources and (iv) charac 
teristics of a plurality of financial products within a limited 
universe of financial products available for investment within 
the investment plan. Based on the information, a feasible, 
personalized pattern of periodic cash payouts that is capable 
of being Supported by the investment plan and that is struc 
tured to achieve substantially level annual income for the 
investor during the payout period when combined with the 
one or more other income sources is determined. A mapping 
is maintained of fixed income investments from the limited 
universe of financial products to corresponding constant 
maturity Treasury bond (CMT) weights. A payout program is 
designed that is expected to generate a stream of income 
sufficient to fund the feasible, personalized pattern of peri 
odic cash payouts by determining an appropriate allocation of 
a portion of the total value of the assets held within the 
investment plan among the fixed income investments based 
on the mapping. The payout program is implemented within 
the investment planby causing to be formed within the invest 
ment plan a payout portfolio including holdings in the fixed 
income investments in accordance with the determined 
appropriate allocation. A cash payout of the feasible, person 
alized pattern of periodic cash payouts is paid to the investor. 
0011. Other features of embodiments of the present inven 
tion will be apparent from the accompanying drawings and 
from the detailed description that follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012 Embodiments of the present invention are illus 
trated by way of example, and not by way of limitation, in the 
figures of the accompanying drawings and in which like ref 
erence numerals refer to similar elements and in which: 

0013 FIG. 1 conceptually illustrates post-retirement 
uncertainty resulting from the transition from employer 
sponsored defined-benefit plans to defined-contribution 
plans. 
0014 FIG. 2 depicts a graph illustrating differences 
between portfolio risk at various ages for an investment port 
folio on a growth glidepath Versus a payout glidepath. 
0015 FIG. 3 illustrates a retirement plan web page of an 
online financial advisory service in accordance with an 
embodiment of the present invention. 
0016 FIG. 4 is a pie chart depicting a payout-ready port 
folio allocation in accordance with an embodiment of the 
present invention. 
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0017 FIG. 5A is a bar chart that illustrates retirement 
payouts and 85+ annuity payouts Supported by a payout 
ready portfolio in accordance with an embodiment of the 
present invention. 
0018 FIGS. 5B and 5C are bar charts illustrating potential 
increases in retirement payouts and 85+ annuity payouts that 
may result from gradually reducing the equity exposure and 
utilizing the proceeds to increase payouts in accordance with 
an embodiment of the present invention. 
0019 FIG. 6 is a high-level conceptual illustration of how 
various entities interact and how a payout program works 
operationally in accordance with an embodiment of the 
present invention. 
0020 FIG. 7 is an example of a computer system with 
which embodiments of the present invention may be utilized. 
0021 FIG. 8 is a software architecture block diagram con 
ceptually illustrating exemplary functional units of a financial 
advisory system in accordance with an embodiment of the 
present invention. 
0022 FIG. 9 is a flow diagram illustrating payout genera 
tion processing in accordance with an embodiment of the 
present invention. 
0023 FIG. 10 is a flow diagram illustrating payout pro 
gram creation processing in accordance with an embodiment 
of the present invention. 
0024 FIG. 11 is a flow diagram illustrating payout port 
folio funding processing in accordance with an embodiment 
of the present invention. 
0025 FIG. 12 is a flow diagram illustrating Liability 
Driven Investment (LDI) solution processing in accordance 
with an embodiment of the present invention. 
0026 FIG. 13 is a flow diagram illustrating interest rate 
tree calibration processing in accordance with an embodi 
ment of the present invention. 
0027 FIG. 14 is a flow diagram illustrating state price 
calculation processing in accordance with an embodiment of 
the present invention. 
0028 FIG. 15 is a flow diagram illustrating Zero-coupon 
bond price calculation processing in accordance with an 
embodiment of the present invention. 
0029 FIG. 16 is a binomial short-rate tree of length three 
in accordance with an embodiment of the present invention. 
0030 FIG. 17 illustrates the binomial returns at time t and 
state S in accordance with an embodiment of the present 
invention. 
0031 FIG. 18 illustrates payouts for an example scenario 
with multiple income streams starting and stopping at differ 
ent dates in accordance with an embodiment of the present 
invention. 
0032 FIG. 19 illustrates payoutgrowth rates under differ 
ent stock return scenarios in accordance with an embodiment 
of the present invention. 

DETAILED DESCRIPTION 

0033 Financial advisory methods and systems are 
described for creating a steady lifetime income stream within 
an investment plan. According to one embodiment, an inves 
tor establishes an income plan for retirement upon which a 
payout glidepath transition is implemented within the inves 
tor's retirement plan to transition from a growth-oriented 
portfolio to a payout-ready portfolio. For example, retirement 
payouts may be secured gradually over a number of years 
(e.g., three to eight years) before retirement (e.g., age 65) to 
meet the retirement income plan by setting aside a portion of 
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retirement assets within the retirement plan (at times referred 
to herein as the “payout portfolio') for the creation of a 
payout program. In this manner, the investor gains protection 
against unexpected early retirement and also minimizes the 
potential for a catastrophic hit to income just prior to retire 
ment. Notably, the phrase “payout program’ as used herein 
and defined below generally refers to a set of underlying 
positions, which creates a payoff similar to that of an annuity, 
but which does not use annuities to do so. 

0034. As noted above, several challenges may arise in the 
context of a defined-contribution plan, which make it difficult 
to achieve the characteristics of the ideal hypothetical bond 
ladder. For example, 

0035. The plan lineup may not include long-duration 
bond funds to help immunize desired payouts 10 or 20 
years into the future from possible interest rate changes. 

0.036 Fixed income funds charge management 
expenses, which detract from future returns. 

0037 Fixed income funds may pursue strategies that 
result in additional risk that is not related to interest rate 
movements (i.e., basis risk due to index tracking error, 
active market bets, credit exposure, etc.) 

Innovative personalized optimization approaches are 
described below to approximate the properties of an ideal 
Treasury bond ladder with the use of existing fixed income 
fund options in an investors investment plan (e.g., 401(k) 
plan). According to one embodiment, the existing fixed 
income fund options do not provide access to discount bonds, 
Zeros or CMTS. 

0038. In one embodiment, when payouts are desired, they 
can be generated directly from the retirement plan (e.g., a 
401(k) plan) by creating an in-plan payout program based on 
the assets associated with the payout portfolio. Rather than 
presuming access to any type of desired bond funds or bonds, 
such as discount bonds, Zeros or CMTs, for purposes of bond 
laddering, embodiments of the present invention are capable 
of operating in the context of a retirement plan that may have 
access to only a limited universe offixed income investments. 
For example, no zeros or CMTs may be available for purchase 
in the context of a particular investors retirement plan. 
According to one embodiment the limited universe of fixed 
income investments include, but are not limited to, public 
corporate bonds, government bonds, public structured bonds, 
municipal bonds, bond funds and money market accounts. 
0039. According to one embodiment, a payout program is 
constructed to establish a steady yet flexible periodic (e.g., 
monthly, quarterly or annual) payout to the investor based on 
retirement plan investment options and Such payouts can last 
for the lifetime of the investor (via an optional annuity pur 
chase (e.g., an immediate annuity or alongevity annuity) with 
alongevity reserve of the payout portfolio). Unlike traditional 
annuities, with the flexible income stream generation mecha 
nism, in accordance with embodiments of the present inven 
tion, liquidity is preserved while maintaining the benefits of 
an annuity-like stream of income. The investor is not locked 
into the payout program. The investor may start or stop pay 
outs (or increase/decrease payouts) at any time as needed or 
desired; and the investor has full access to their retirement 
plan for emergencies. Advantageously, in this manner, the 
investor is provided with less commitment and more flexibil 
ity as compared to a scenario involving the purchase of an 
immediate annuity contract contemporaneously with retire 
ment. 
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0040. Meanwhile, in one embodiment, the flexible peri 
odic payouts are designed to have both potential upside and 
limited downside by seeking to achieve a target income floor. 
In order to keep up with inflation and provide potential 
upside, the non-payout portion of the portfolio can be used to 
maintain an appropriate level of exposure to the equities 
markets. It is to be understood that while inflation risk is 
addressed, no inflation protection guarantee can be made. 
Similarly, while downside is limited, there is no downside 
guarantee until the investor makes an optional annuity pur 
chase (e.g., an immediate annuity or a longevity annuity) at or 
before age 85. 
0041. In the following description, numerous specific 
details are set forth in order to provide a thorough understand 
ing of embodiments of the present invention. It will be appar 
ent, however, to one skilled in the art that embodiments of the 
present invention may be practiced without some of these 
specific details. In other instances, well-known structures and 
devices are shown in block diagram form. 
0042 Embodiments of the present invention include vari 
ous steps, which will be described below. The steps may be 
performed by hardware components or may be embodied in 
machine-executable instructions, which may be used to cause 
a general-purpose or special-purpose processor programmed 
with the instructions to perform the steps. Alternatively, the 
steps may be performed by a combination of hardware, Soft 
ware, firmware and/or by human operators. 
0043 Embodiments of the present invention may be pro 
vided as a computer program product, which may include a 
machine-readable storage medium tangibly embodying 
thereon instructions, which may be used to program a com 
puter (or other electronic devices) to perform a process. The 
machine-readable medium may include, but is not limited to, 
fixed (hard) drives, magnetic tape, floppy diskettes, optical 
disks, compact disc read-only memories (CD-ROMs), and 
magneto-optical disks, semiconductor memories, such as 
ROMs, PROMs, random access memories (RAMs), pro 
grammable read-only memories (PROMs), erasable PROMs 
(EPROMs), electrically erasable PROMs (EEPROMs), flash 
memory, magnetic or optical cards, or other type of media/ 
machine-readable medium suitable for storing electronic 
instructions (e.g., computer programming code, such as Soft 
ware or firmware). Moreover, embodiments of the present 
invention may also be downloaded as one or more computer 
program products, wherein the program may be transferred 
from a remote computer to a requesting computer by way of 
data signals embodied in a carrier wave or other propagation 
medium via a communication link (e.g., a modem or network 
connection). 
0044. In various embodiments, the article(s) of manufac 
ture (e.g., the computer program products) containing the 
computer programming code may be used by executing the 
code directly from the machine-readable storage medium or 
by copying the code from the machine-readable storage 
medium into another machine-readable storage medium 
(e.g., a hard disk, RAM, etc.) or by transmitting the code on a 
network for remote execution. Various methods described 
herein may be practiced by combining one or more machine 
readable storage media containing the code according to the 
present invention with appropriate standard computer hard 
ware to execute the code contained therein. An apparatus for 
practicing various embodiments of the present invention may 
involve one or more computers (or one or more processors 
within a single computer) and storage systems containing or 
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having network access to computer program(s) coded in 
accordance with various methods described herein, and the 
method steps of the invention could be accomplished by 
modules, routines, Subroutines, or subparts of a computer 
program product. 
0045. Notably, while embodiments of the present inven 
tion may be described using modular programming terminol 
ogy, the code implementing various embodiments of the 
present invention is not so limited. For example, the code may 
reflect other programming paradigms and/or styles, includ 
ing, but not limited to object-oriented programming (OOP), 
agent oriented programming, aspect-oriented programming, 
attribute-oriented programming (aOP), automatic program 
ming, dataflow programming, declarative programming, 
functional programming, event-driven programming, feature 
oriented programming, imperative programming, Semantic 
oriented programming, functional programming, genetic 
programming, logic programming, pattern matching pro 
gramming and the like. 
0046. In various embodiments, the end user and investor 
may be at times discussed as if they are separate individuals. 
Such a situation may arise when an advisor-client relation 
ship exists, for example, between the ultimate end user (e.g., 
an advisor or Sub-advisor) using a financial advisory service 
(e.g., an in-house platform or a third party service) providing 
advice in accordance with various embodiments of the 
present invention and the person or persons whose account(s) 
(or portion thereof) is being managed; however, it is recog 
nized that the user and the investor may be one in the same. 
Consequently, it is to be noted that embodiments of the 
present invention are not limited to scenarios in which an end 
user interacts with a financial advisory system on behalf of a 
separate investor. 

TERMINOLOGY 

0047 Brief definitions of terms used throughout this 
application are given below. 
0048. The term “client generally refers to an application, 
program, process or device in a client/server relationship that 
requests information or services from another program, pro 
cess or device (a server) on a network. Importantly, the terms 
“client' and “server are relative since an application may be 
a client to one application but a server to another. The term 
"client' also encompasses software that makes the connec 
tion between a requesting application, program, process or 
device to a server possible. Such as an email client. 
0049. The terms “connected” or “coupled” and related 
terms are used in an operational sense and are not necessarily 
limited to a direct connection or coupling. 
0050. The phrases "constant maturity Treasury bond' and 
“CMT bond' or the acronym “CMT'alone generally refer to 
an idealized bond whose maturity never changes; however, 
for purposes of this disclosure, CMT is intended to broadly 
encompass the notion of both the idealized CMT and a quasi 
CMT resulting from delays between portfolio trades as 
described below. A CMT with maturity t can be synthesized 
by purchasing a Zero-coupon Treasury bond of maturity t. 
holding it for a length of time At, Selling this holding (a bond 
with maturity t-At), purchasing a new t-year, Zero-coupon 
Treasury, and repeating the cycle every At years. As the hold 
ing period At approaches zero, the idealized CMT is obtained. 
In embodiments of the present invention. At may represent the 
time between portfolio trades therefore resulting in a quasi 
CMT. For yearly rebalancing, a set of CMTs with maturities 
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between one-year and T-years can be used to dynamically 
replicate the payouts from Zero-coupon bonds, for example, 
to replicate a 3-year Zero, one could buy and hold a 3-year 
CMT for one year, then roll it over into a 2-year CMT for one 
year, and finally a 1-year CMT. 
0051. The phrase “equity exposure portfolio' generally 
refers to a portion of assets within a portfolio (e.g., one or 
more investment accounts, retirement accounts, investment 
plans, retirement investment plans or the like) that is used for 
the purpose of maintaining some level of exposure to the 
equity market (e.g., Stocks, stock funds and/or use of leverage 
on same. Such as margin investing, use of put or call options, 
stock index futures and/or double short or double long mutual 
funds). According to one embodiment, approximately 
15-25% and typically approximately 20% of the total value of 
the aggregate retirement investment portfolio assets are allo 
cated to the equity exposure portfolio at the time of retirement 
(e.g., age 65). In one embodiment, as a result of payouts being 
made from the payout portfolio and use of the equity exposure 
portfolio to fund increases in spending, the portion of assets 
allocated to the equity exposure portfolio gradually decreases 
over time. For example, by the time the investor is age 85, the 
equity exposure portfolio may be exhausted and represent 
approximately 0% of the retirement investment portfolio 
aSSetS. 

0052. The phrases “in one embodiment.” “according to 
one embodiment, and the like generally mean the particular 
feature, structure, or characteristic following the phrase is 
included in at least one embodiment of the present invention, 
and may be included in more than one embodiment of the 
present invention. Importantly, Such phases do not necessar 
ily refer to the same embodiment. 
0053. The phrase “longevity reserve portfolio' generally 
refers to a portion of assets within a portfolio that is for use in 
connection with an optional annuity purchase at or before the 
investor turns 85. According to one embodiment, approxi 
mately 10-20% and typically approximately 15% of the total 
value of the retirement investment portfolio assets are allo 
cated to the longevity reserve portfolio at the time of retire 
ment (e.g., age 65). In one embodiment, the longevity reserve 
portfolio is invested in bond funds and managed to provide 
Sufficient funds to purchase an optional annuity at a future age 
(e.g., at or before age 85) that would continue the payouts for 
the life of the investor. In one embodiment, as a result of 
payouts being made from the payout portfolio and use of the 
equity exposure portfolio to fund increases in spending, the 
portion of assets allocated to the longevity reserve portfolio 
gradually increases over time. For example, by the time the 
investor is age 85, all or substantially the entire retirement 
investment portfolio assets may be part of the longevity 
reserve portfolio. 
0054 If the specification states a component or feature 
“may”, “can”, “could', or “might be included or have a 
characteristic, that particular component or feature is not 
required to be included or have the characteristic. 
0055. The phrase “payout portfolio' generally refers to a 
portion of assets within a portfolio that is intended to be used 
for the creation or maintenance of a payout program and/or is 
currently part of the payout program. According to one 
embodiment, the payout portfolio is managed in Such a way 
as to generate payouts in retirement that are steady, have 
upside potential and can last for life via an optional future 
annuity purchase. According to one embodiment, retirement 
payouts are secured gradually over a number of years before 
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retirement by increasing a portion of retirement assets within 
a retirement plan that are associated with a payout program. 
During the investor's retirement, the concepts of a payout 
portfolio and a payout program may overlap or become one in 
the same. For example, all or a portion of the payout portfolio 
may be used to create the payout program at the time of 
retirement and thereafter all or a portion of the payout port 
folio may be used to maintain the payout program. According 
to one embodiment, approximately 60-70% and typically 
approximately 65% of the total value of the retirement invest 
ment portfolio assets are allocated to the payout portfolio at 
the time of retirement (e.g., age 65). In one embodiment, as a 
result of payouts being made from the principle and/or inter 
est generated by the payout portfolio, the portion of assets 
allocated to the payout portfolio gradually decreases over 
time. For example, by the time the investor is age 85, any 
remaining portion of the payout portfolio may become part of 
the longevity reserve portfolio, which at this point may rep 
resent approximately 100% of the retirement investment port 
folio assets. 
0056. The phrase “payout program.” depending upon the 
context, generally refers to (i) a set of underlying positions, 
which creates or otherwise simulates a payout stream similar 
to that of an annuity, but no portion of which represents or 
otherwise involves an annuity contract and/or (ii) the collec 
tion of payouts resulting from the underlying investment 
strategy used to generate those payouts. In one embodiment, 
the payout program comprises a synthetic (i.e., artificial, imi 
tation or simulated) annuity-like income stream generation 
mechanism resulting from underlying positions consisting 
essentially of one or more financial products (excluding 
annuities), typically one or more fixed income investments, 
which when managed and structured appropriately, in the 
aggregate are capable of producing an annuity-like stream of 
income. According to one embodiment, a payout program 
provides both a steady stream of payouts and provides upside 
potential. In one embodiment, the payouts are level payouts, 
but varied payouts are also achievable. As noted above, typi 
cal investment accounts do not provide access to Zero-coupon 
bonds or constant maturity treasury (CMT) bonds, which are 
the ideal investments for Supporting a payment service or 
periodic payout as contemplated herein. As such, according 
to one embodiment, one unique feature of a payout program 
is the use of financial products available in the investors 
current investment plan (e.g., bond mutual funds, including 
corporate bond funds, stable-value funds and money market 
funds available within the investor's retirement investment 
plan) to represent a portfolio of CMT bonds. For example, in 
one embodiment, a static or dynamic mapping of bond mutual 
funds to their corresponding CMT weights may be used. 
0057 The phrase “portfolio transition period' generally 
refers to a period of time during which the investor's portfolio 
is gradually rebalanced to increase payout protection and 
ultimately to be made ready to create a payout program. 
According to one embodiment, retirement payouts are 
secured gradually over a number of years before retirement to 
meet an investor's retirement income plan by allocating 
retirement assets within a retirement investment plan among 
a payout portfolio, an equity exposure portfolio and a longev 
ity reserve portfolio. 
0058. The term “responsive' includes completely or par 

tially responsive. 
0059. The term “server generally refers to an application, 
program, process or device in a client/server relationship that 
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responds to requests for information or services by another 
program, process or device (a server) on a network. The term 
“server” also encompasses software that makes the act of 
serving information or providing services possible. The term 
“server” also encompasses software that makes the act of 
serving information or providing services possible. 
0060 FIG. 1 conceptually illustrates post-retirement 
uncertainty resulting from the transition from traditional 
employer-sponsored defined-benefit plans to defined-contri 
bution plans. Those planning for retirement are rightfully 
concerned regarding avoiding big losses within their retire 
ment plan just before retirement, but they also recognize the 
need to have exposure to equities so they do not run out of 
money in retirement. 
0061. With a defined-benefit (DB) pension 120, an 
employer guarantees an employee will receive a definite 
amount of benefit in retirement 110 typically based solely on 
years of service, regardless of the performance of the under 
lying investment pool. As such, under the traditional retire 
ment scenario based on a DB pension 120, retirees were able 
to seamlessly transition from pre-retirement 100 to post 
retirement 110 without having to consider making the DB 
pension 120 payout-ready or protecting the assets of the DB 
pension 120 against a catastrophic hit just prior to retirement. 
0062. In contrast, in the context of today's more prevalent 
defined-contribution plans, such as 401(k) plan 130, an 
employer and/or the employee make predefined contributions 
pre-retirement 100, but the final amount of benefit received by 
the employee post-retirement 110 depends on the perfor 
mance of the investments in 401(k) plan 130. Importantly, in 
the context of retirement income being funded by assets in 
401(k) plan 130, the retiree now has direct exposure to market 
fluctuations and cash flow available from 401(k) plan 130 and 
is dependent upon the asset allocation of 401(k) plan 130. As 
Such, the retiree and/or his/her designee now must take 
responsibility for both (i) rebalancing assets of the 401(k) 
plan 130 to make the portfolio payout-ready and (ii) protect 
ing against a market downturn just prior to retirement. Under 
this model, 401(k) plan 130 is an ideal retirement investment 
vehicle during pre-retirement 100, but may not meet the 
steady cash flow needs of retirees during post-retirement 110 
causing many retirees to consider cashing in all or some 
portion of their 401(k) plan 130 to purchase an annuity. At a 
minimum, 401(k) plan 130 requires some kind of transition 
plan prior to entering post-retirement 110. 
0063 Embodiments of the present invention address vari 
ous needs of investors in defined-contribution plans in con 
nection with transitioning from pre-retirement 100 to post 
retirement 110 and generation of a steady retirement income 
stream. For example, as described in more detail below, 
embodiments of the present invention facilitate preparation of 
a retirement plan for implementation of an in-plan payout 
program and facilitate creation of a steady lifetime income 
stream within a retirement plan that may have a limited uni 
verse of fixed income investment options by creating and 
managing a payout portfolio, an equity exposure portfolio 
and a longevity reserve within the retirement plan. 
0064 FIG. 2 depicts a graph 200 illustrating differences 
between portfolio risk at various ages for an investment port 
folio on a growth glidepath 210 versus a payout glidepath 
220. According to the present example, graph 200 illustrates 
(i) growth glidepath 210 representing a typical “rule-of 
thumb' reduction in investment risk sought to be achieved by 
a retirement investment plan as an investor approaches and 
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enters retirement; and (ii) payout glidepath 220 representing 
a clear shift away from a growth orientation to an income 
objective as sought to be achieved in accordance with 
embodiments of the present invention. 
0065. In the present example, an investor has directly or 
indirectly communicated to a financial advisory service a 
desire to begin receiving flexible monthly payouts 230 com 
mencing at age 65. Responsive to this stated goal, the finan 
cial advisory service begins transitioning the investor's port 
folio over the course of a number of years (typically, between 
three to eight years) from growth glidepath 210 to payout 
glidepath 220 to secure the flexible monthly payouts 230 and 
provide a lifetime guarantee 240 (via an optional annuity 
purchase with a longevity reserve of the payout portfolio as 
described further below). 
0066. According to embodiments of the present invention, 
when an investor is within a predefined or configurable tran 
sition phase (e.g., three to eight years prior to retirement), a 
professional management program of a computer-imple 
mented financial advisory service, for example, implement 
ing methods in accordance with various embodiments of the 
present invention may begin the process of preparing the 
investor's portfolio for retirement. For example, five years 
prior to a retirement age specified by the investor, an invest 
ment management process may begin to transition the port 
folio from a growth orientation to an income objective. In 
Some embodiments, the investment management process 
may assist the investor prior to an/or during the transition 
phase in connection with evaluating tradeoffs among various 
factors, such as savings rate, retirement age and investment 
risk, as described in commonly owned U.S. Pat. No. 7.062, 
458, which is hereby incorporated by reference in its entirety 
for all purposes. 
0067 Depending upon the financial advisory model 
implemented by the service provider, investors may be pro 
vided with the opportunity to work with an independent advi 
sor representative to further customize their financial plan by 
including other household investments, retirement benefits, 
and/or exploring different retirement dates. 
0068 According to the present example, as the investor 
reaches five years prior to retirement (in this case, at age 60), 
the financial advisory service begins the process of transition 
ing the portfolio toward an investment mix designed for gen 
erating flexible monthly payouts 230 (e.g., stable yet change 
able income payouts). For example, in one embodiment, each 
year, 20% of the portfolio may be transitioned to an income 
ready allocation as described further below. This process is 
robust to the possibility that investors may retire before their 
planned retirement age. 
0069. According to one embodiment, the transition pro 
cess from growth glidepath 210 to payout glidepath 220 
involves two features. First, the risk of the investor's portfolio 
is gradually reduced from a portfolio focused on growth five 
years prior to retirement (e.g., age 60) to a portfolio consistent 
with an income generation objective at retirement (e.g., age 
65). Second, as described in further detail below, the alloca 
tions to fixed-income investments within the retirement plan 
(e.g., a 401(k) account) are optimized to provide a steady 
stream of income over the participants lifetime by way of 
flexible monthly payouts 230 and lifetime guarantee 240. 
0070. In some implementations, if an investor elects to 
receive payouts (e.g., flexible monthly payouts 230) before 
their planned retirement date, the gradual transition period 
described above may be accelerated. For example, at a next 
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available portfolio review cycle (typically, within one or two 
weeks), the retirement plan can be reallocated to produce 
income immediately. In one embodiment, Internal Revenue 
Service (IRS) requirements with respect to minimum 
required distributions after age 70/2 are generally handled 
automatically and taken into consideration in arriving at a 
recommended amount for flexible monthly payouts 230. 
0071. By the planned retirement date (in this case, when 
the investor reaches age 65), the investor's retirement portfo 
lio is fully transitioned to a payout-ready allocation and is 
able to generatestable payouts (e.g., flexible monthly payouts 
230). Whenever participating investors are ready, they can 
elect to start receiving flexible monthly payouts 230 from 
their payout-ready retirement portfolio. In accordance with 
embodiments of the present invention, once a participating 
investor has reached retirement and needs to create income 
from their accumulated balance, the investment strategy is 
assumed to have a different objective. For example, instead of 
trying to maximize the expected return of the portfolio for a 
given level of risk, the investment objective may be Sustaining 
a steady stream of payouts throughout retirement. 
0072 FIG.3 illustrates a retirement plan web page 300 of 
an online financial advisory service in accordance with an 
embodiment of the present invention. According to the 
present example, retirement plan web page 300 presents 
information regarding an investors investments in an invest 
ment portion 310, information regarding the investors retire 
ment savings in a savings portion320 and information regard 
ing potential flexible monthly payouts in a retirement income 
portion 330. 
0073. As described in further detail below, based on cur 
rent retirement plan holdings 311 and information regarding 
contributions to the retirement plan 321, a financial advisory 
service implementing the methods described herein may pro 
vide information regarding immediately available flexible 
monthly payouts 331 that are thought to be capable of being 
Sustained through retirement. 
0074. In one embodiment, the financial advisory service 
allows the investor to immediately begin payouts after the 
next portfolio rebalancing opportunity by selecting the “Start 
payouts' button 333. Other views of retirement income por 
tion 330 available to the inventor via control 332 may present 
information regarding flexible monthly payouts achievable in 
the future (e.g., at a specified retirementage) or may allow the 
investor to view different payout options based on delaying or 
accelerating retirement, increased/decreased contributions to 
the retirement plan and/or changes to the investment risk 
characteristics of the retirement portfolio. 
0075 FIG. 4 is a pie chart 400 depicting a payout-ready 
portfolio allocation in accordance with an embodiment of the 
present invention. As described further below, in accordance 
with one embodiment, investment options available in the 
investors investment plan (e.g., a DC plan, Such as a 401(k) 
plan, a 403(b) plan, an employee stock ownership plan, a 
profit sharing plan and the like) along with an optional future 
purchase of an annuity outside of the plan are used to deliver 
a desired lifetime income stream to the investor in an efficient 
manner. In one embodiment, an income-ready portfolio is 
created by dividing the investor's retirement portfolio into 
three parts: (i) a first portion of assets, which is invested to 
create a floor level of spending from retirement up to age 84. 
(ii) a second, Smaller portion of the assets, which is used to 
cover the costs of extending the floor income beyond age 85 
for life through the optional purchase of a fixed immediate 
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annuity, for example, outside of the investors investment 
plan; and (iii) a remaining third portion of the assets, which is 
invested in a portfolio of diversified equity to fund spending 
increases in the payouts over time by converting Stocks to 
bonds each year, for example. Thus, in one embodiment, the 
lifetime income liability for an investor resembles a mortgage 
with multiple payments of a consistent amount followed by a 
large “balloon' payment to enable the purchase of a lifetime 
annuity. The second portion of assets described above covers 
the cost of an annuity purchase at any time up to age 85 that 
will maintain the payouts for life. If desired, an investor can 
choose to lock-in their payouts for life earlier in retirement, at 
any time from retirement up to age 85. 
0076 Assuming for purposes of this example, an investor 
has communicated his/her desire to begin receiving flexible 
monthly payouts at age 65, a financial advisory service 
employing various embodiments of the present invention, 
may transition the investor's portfolio into a payout-ready 
allocation made up of a payout portfolio 410, a longevity 
reserve allocation made up of a longevity reserve portfolio 
420 and an equity allocation made up of an equity exposure 
portfolio 430 to match the future expected liabilities (e.g., 
flexible payouts during retirement and an optional annuity 
purchase at or before age 85). 
0077. In some embodiments, in the context of a participat 
ing investor, structuring asset portfolios appropriately means 
developing an investment strategy that will deliver desired 
annual income payouts with very high confidence. To have 
high confidence in a future payout, it is desirable to immunize 
the liability against possible changes in interest rates and/or 
the stock market. If the assets in the portfolio are appropri 
ately matched to the expected liabilities, then the portfolio 
will support the liabilities in all possible future market states. 
In some implementations, the notion of matching a desired, 
stable income stream, with a specific investment strategy to 
deliver the income payouts with very high probability is cen 
tral to the methodology; however, in other implementations, 
the income stream can be personalized to address specific 
financial circumstances unique to the investor at issue. 
0078. In one embodiment, after the portfolio transition 
period and on or about the date of the investor's retirement, 
payout portfolio 410 represents approximately 60-70% and 
typically approximately 65% of the total retirement plan 
assets at age 65. The precise allocation to the floor spending 
may vary based on prevailing interest rates and inflation, but 
under current interest rates, approximately 65% of the port 
folio assets are devoted to Supporting the income floor. Lon 
gevity reserve portfolio 420 may represent approximately 
10-20% and typically approximately 15% of the total retire 
ment plan assets at age 65 assuming current interest rates. 
Equity exposure portfolio 430 represents approximately 
15-25% and typically approximately 20% of the total retire 
ment planassets at age 65. According to one embodiment, the 
purpose of equity exposure portfolio 430 is to provide a 
built-in cost of living adjustment for future income payouts. 
0079 According to embodiments of the present invention, 
payout portfolio 410 is intended to be used for the creation or 
maintenance of a payout program and is comprised of fixed 
income securities or funds; longevity reserve portfolio 420 is 
for use in connection with an optional annuity purchase 
before the investorturns 85 and is comprised offixed income 
securities or funds; and equity exposure portfolio 430 is used 
for the purpose of maintaining some level of exposure to the 
equity market and is comprised of diversified equity invest 
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ments. Those skilled in the art will appreciate allocation of 
fixed income and equity at the retirement date is a function of 
the retirement age, current interest rates and inflation. 
0080 FIG. 5A is a bar chart that illustrates retirement 
payouts and 85+ annuity payouts Supported by a payout 
ready portfolio 500 in accordance with an embodiment of the 
present invention. In the present example, the y-axis repre 
sents a monthly income 550 paid out of the payout-ready 
portfolio 500 to the inventor and the x-axis represents an age 
540 of the investor. While the present example is described in 
the context of maintaining at least a target income floor 530 by 
way of payouts from payout-ready portfolio 500, it is con 
templated that factors other than maximizing the likelihood 
of maintaining target income floor 530 may be optimized, 
including, but not limited to, the ability to achieve greater 
upside potential, the ability to incorporate future lump sum 
distributions, the ability to “smooth’ lifetime income, the 
ability to incorporate arbitrary patterns of payouts over time, 
the ability to optimize timing of Social Security benefits and 
the incorporation of bequeathment preferences. 
0081. According to the present example, payout-ready 
portfolio 500 comprises three distinct portfolios, including a 
payout portfolio 510, an equity exposure portfolio 520 and an 
optional longevity reserve portfolio 521. In one embodiment 
payout-portfolio 510 is comprised of financial products avail 
able in the investor's current investment plan, which may 
have limited types offixed income options. In this manner, as 
described further below, an in-plan payout program may be 
created for the benefit of the investor based on the limited 
universe offixed income funds available and without having 
to transfer custody of the plan assets. In one embodiment, the 
limited universe of bond funds available within the retirement 
plan at issue are collectively managed and structured to pro 
duce a stable, annuity-like stream of income beginning at the 
time of retirement (e.g., age 65) and extending to at least a 
time at which the investor may purchase an optional annuity 
(e.g., before age 85). 
0082. The optional longevity reserve portfolio 521 may 
include fixed income securities or funds that are optimized for 
the purchase of an optional annuity by the investor before age 
85 that will provide the investor with income for life compa 
rable to that experienced during retirement. 
I0083 FIGS. 5B and 5C are bar charts illustrating potential 
increases in retirement payouts and 85+ annuity payouts that 
may result from gradually reducing the equity exposure and 
utilizing the proceeds to increase payouts in accordance with 
an embodiment of the present invention. Equity exposure 
portfolio 520 of payout-ready portfolio 500 may be structured 
and managed to provide a desired level of exposure to equities 
by way of stocks, stock funds and the like and/or use of 
leverage on same. Such as margin investing, use of put or call 
options, stock index futures and/or double short or double 
long mutual funds. In one embodiment, growth of equity 
exposure portfolio 520 may be used at least in part to increase 
the investor's monthly income 550 to a new target income 
floor 531. According to one embodiment, the portion of the 
overall payout-ready portfolio 500 represented by equity 
exposure portfolio 520 is reduced overtime. For example, 
equity exposure portfolio 520 may initially represent 20% of 
the overall payout-ready portfolio 500 at age 65 and its overall 
representation may be reduced by 1% per year; therefore, 
representing no more than approximately 10% of the payout 
portfolio at age 75 and approximately 0% at age 85. 
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0084 As described further below, in one embodiment, a 
financial advisory service implementing embodiments of the 
present invention attempts to balance an individual’s desire 
for steady payouts with the potential for upside based on Stock 
market returns. To achieve these dual objectives, a majority of 
the payout-ready portfolio 500, approximately 80% at age 65, 
may be allocated to secure steady payouts during retirement. 
The remainder of the payout-ready portfolio 500 may then be 
invested in a diversified portfolio of equity funds. In one 
embodiment, throughout retirement, the target allocation for 
equities (e.g., equity exposure portfolio 520) is gradually 
reduced from 20% at age 65 to 0% by age 85. Should the 
actual equity allocation exceed the target allocation, then the 
equity allocation may be reduced, and the Surplus may be 
used to fund increased spending by purchasing more of the 
one or more fixed income assets Supporting the floor (e.g., 
target income floor 530, new target income floor 531 or new 
target income floor 532) and/or longevity reserve portfolio 
521. In one embodiment, maximum equity allocations are 
defined by Table 1, below: 

TABLE 1 

Equity Allocations by Age 

Age Maximum Equity Allocation 

55 22% 
60 21% 
65 1996 
70 16% 
75 13% 
8O 8% 
85 O% 

I0085. Notably, however, equity allocation may vary based 
on prevailing interest rates and inflation. For example, in high 
inflationary and high interest rate environments, equity allo 
cations for the portfolio may be increased beyond those listed 
in Table 1 to improve the probability that payouts keep pace 
with inflation. 
I0086 FIG. 6 is a high-level conceptual illustration of how 
various entities interact and how a payout program works 
operationally in accordance with an embodiment of the 
present invention. According to the present example, an advi 
sory service 630 may provide a payment service for investors 
(e.g., investor 660—a member of advisory service 630). A 
recordkeeper 620, e.g., a DC provider, of a retirement plan 
sponsored by a plan sponsor 610 receives distribution & 
rebalance instructions 631 from advisory service 630 on 
behalf of investor 660, acting on instructions from advisor/ 
sub-advisor 640. 

I0087. According to one embodiment, rebalance instruc 
tions generally consist either of buy/sell instructions or port 
folio holdings targets for a particular rebalance account 624. 
Distribution instructions 625 typically specify the amount 
and/or possible timing of a distribution to be made from an 
investment account of investor 660. To fulfill distribution 
instructions 625, recordkeeper 620 sends distribution instruc 
tions 625 to a trust 650, which then issues a payment 651 to 
investor 660 in the form of a direct transfer or a check, for 
example. 
I0088 At or about the same time, recordkeeper 620 sends a 
payment confirmation 623 to investor 660. As distribution & 
rebalance instructions 631 are fulfilled, recordkeeper 620 will 
typically confirm rebalance & distribution transaction 621 
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with advisory service 630. In addition, recordkeeper 620 may 
furnish periodic confirmations and/or other periodic notices 
(e.g., distribution summary 622) to advisory service 630. 
0089. Those skilled in the art will recognize more or fewer 
entities may be involved and interactions among the various 
entities may be different than as described with reference to 
this particular example. As such, the particular entities 
involved and the specific interactions described with refer 
ence to FIG. 6 are intended to be illustrative only and in no 
way should this example limit the scope of the invention. 
0090 FIG. 7 is an example of a computer system with 
which embodiments of the present invention may be utilized. 
Embodiments of the present invention include various steps, 
which will be described in more detail below. A variety of 
these steps may be performed by hardware components or 
may be tangibly embodied on a computer-readable storage 
medium in the form of machine-executable instructions, 
which may be used to cause a general-purpose or special 
purpose processor programmed with instructions to perform 
these steps. Alternatively, the steps may be performed by a 
combination of hardware, software, and/or firmware. As 
such, FIG. 7 is an example of a computer system 700, such as 
a workstation, personal computer, laptop, client, server or the 
like, upon which or with which embodiments of the present 
invention may be employed. 
0091. According to the present example, the computer 
system includes abus 730, one or more processors 705, one or 
more communication ports 710, a main memory 715, a 
removable storage media 740, a read only memory 720 and a 
mass storage 725. 
0092 Processor(s) 705 can be any future or existing pro 
cessor, including, but not limited to, an Intel(R) Itanium(R) or 
Itanium 2 processor(s), or AMDR Opteron(R) or Athlon MPR) 
processor(s), or Motorola(R) lines of processors. Communica 
tion port(s) 710 can be any of an RS-232 port for use with a 
modem based dialup connection, a 10/100 Ethernet port, a 
Gigabit port using copper or fiber or other existing or future 
ports. Communication port(s) 710 may be chosen depending 
on a network, such a Local Area Network (LAN), Wide Area 
Network (WAN), or any network to which the computer 
system 700 connects. 
0093 Main memory 715 can be Random Access Memory 
(RAM), or any other dynamic storage device(s) commonly 
known in the art. Read only memory 720 can be any static 
storage device(s) such as Programmable Read Only Memory 
(PROM) chips for storing static information such as start-up 
or BIOS instructions for processor 705. 
0094. Mass storage 725 may be any current or future mass 
storage solution, which can be used to store information 
and/or instructions. Exemplary mass storage solutions 
include, but are not limited to, Parallel Advanced Technology 
Attachment (PATA) or Serial Advanced Technology Attach 
ment (SATA) hard disk drives or solid-state drives (internal or 
external, e.g., having Universal Serial Bus (USB) and/or 
Firewire interfaces), such as those available from Seagate 
(e.g., the Seagate Barracuda 7200 family) or Hitachi (e.g., the 
Hitachi Deskstar 7K1000), one or more optical discs, Redun 
dant Array of Independent Disks (RAID) storage. Such as an 
array of disks (e.g., SATA arrays), available from various 
vendors including Dot Hill Systems Corp., LaCie, Nexsan 
Technologies, Inc. and Enhance Technology, Inc. 
0095 Bus 730 communicatively couples processor(s)705 
with the other memory, storage and communication blocks. 
Bus 730 can include a bus, such as a Peripheral Component 
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Interconnect (PCI)/PCI Extended (PCI-X), Small Computer 
System Interface (SCSI), USB or the like, for connecting 
expansion cards, drives and other Subsystems as well as other 
buses, such a front side bus (FSB), which connects the pro 
cessor(s) 705 to system memory. 
0096 Optionally, operator and administrative interfaces, 
Such as a display, keyboard, and a cursor control device, may 
also be coupled to bus 730 to support direct operator interac 
tion with computer system 700. Other operator and adminis 
trative interfaces can be provided through network connec 
tions connected through communication ports 710. 
0097. Removable storage media 740 can be any kind of 
external hard-drives, floppy drives, IOMEGAR Zip Drives, 
Compact Disc-Read Only Memory (CD-ROM), Compact 
Disc-Re-Writable (CD-RW), Digital Video Disk-Read Only 
Memory (DVD-ROM). 
0.098 Components described above are meant only to 
exemplify various possibilities. In no way should the afore 
mentioned exemplary computer system limit the scope of the 
invention. 
0099 FIG. 8 is a software architecture block diagram con 
ceptually illustrating exemplary functional units of a financial 
advisory system 800 in accordance with an embodiment of 
the present invention. In the present example, financial advi 
sory system 800 is shown as including an annuity factor 
estimation module 810, a mapping module 820, a funding 
module 830, a recordkeeper interface module 840, a payout 
program module 850, a portfolio rebalancing module 860, a 
payout module 870, a user interface module 880 and a short 
rate tree module 890. 
0100. With an annuity, one pays a lump sum in return for 
a guaranteed income stream in the future. As described fur 
ther below, at or before age 85, various embodiments of the 
present invention assume the investor will purchase an 
optional annuity from which spending after age 85 is derived. 
The cost of the optional annuity is specified in terms of an 
annuity factor A, which represents the amount of money it 
takes to purchase an annuity that pays S1 annually for the rest 
of the investor's life. To the extent the annuity factor A is 
desired to be estimated, annuity factorestimation module 810 
may perform this function by performing a present value 
calculation based on mortality tables and current interest rates 
and investments available in the investors investment plan. 
Alternatively, annuity factor A may be a value provided to 
financial advisory service 800 from an external source. 
0101 To support creation of a payout portfolio that 
approximates the properties of an ideal Treasury bond ladder 
based on the limited universe of fixed income investments 
available to the investor, Mapping module 820 may create a 
dynamic mapping of fixed income investments available in 
the investment plan at issue to their corresponding CMT 
weights. Alternatively, a static mapping may be consulted. In 
any event, in one embodiment, the CMT equivalent return of 
one or more fixed income investments is the weighted Sum of 
their component CMT returns, adjusted for fees. 
0102 Funding module 830 may be used to determine a 
minimum cost of funding the desired pattern of payments. 
0103 Recordkeeper interface module 840 may electroni 
cally communicate instructions (e.g., distribution and rebal 
ance instructions 631) to the recordkeeper (e.g., recordkeeper 
620) and receive electronic confirmations (e.g., confirm 
rebalance and distribution transaction 621) and/or other peri 
odic notices (e.g., periodic distribution Summary 622) from 
the recordkeeper. 
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0104 Payout program module 850 may represent the main 
control module for calling and coordinating the other mod 
ules. For example, upon determining a need for rebalancing 
the portfolio at issue, payout program module 850 may 
receive appropriate rebalancing parameters by calling port 
folio rebalancing module 860. 
0105 Portfolio rebalancing module 860 may determine 
appropriate allocations of the assets of the investment plan at 
issue among a payout portfolio, an equity exposure portfolio 
and alongevity reserve portfolio and how Suchallocations are 
to be achieved based on the financial products available 
within the investment plan at issue. 
0106 User interface module 880 may interact with end 
user to, among other things, present information regarding an 
investor's current investments in an investment plan, present 
information regarding the investor's current rate of contribu 
tions to the investment plan and present information regard 
ing potential flexible monthly payouts that may beachievable 
from the investment plan. User interface module 880 may 
also allow the end user to view different payout options and 
related tradeoffs (e.g., based on delaying or accelerating 
retirement, increased/decreased contributions to the retire 
ment plan and/or changes to the investment risk characteris 
tics of the portfolio) as well as request commencement or 
stoppage of the payment service. 
0107 Short-rate tree module 890 may implement the 
desired short-rate tree model. 
0108. In one embodiment, the functionality of one or more 
of the functional units may be merged in various combina 
tions. Moreover, the functional units can be communicatively 
coupled using any suitable communication method (e.g., 
message passing, parameter passing, and/or signals through 
one or more communication paths etc.). Additionally, the 
functional units can be physically connected according to any 
Suitable interconnection architecture (e.g., fully connected, 
hypercube, etc.). 
0109 According to embodiments of the invention, the 
functional units can be any Suitable type of logic (e.g., digital 
logic) for executing the operations described herein. Any of 
the functional units used in conjunction with embodiments of 
the invention can include machine-readable media including 
instructions for performing operations described herein. 
Machine-readable media include any mechanism that pro 
vides (i.e., stores and/or transmits) information in a form 
readable by a machine (e.g., a computer). For example, a 
machine-readable medium includes read only memory 
(ROM), random access memory (RAM), magnetic disk stor 
age media, optical storage media, flash memory devices, or 
other current or future forms of tangible and non-transitory 
computer-readable memories. 
0110. Before discussing details of various algorithms that 
may be used in accordance with embodiments of the present 
invention, it is helpful to first put the problem into context and 
explain the various mathematical models described herein as 
well as the notation used in connection with the various 
mathematical models. One goal of a retirement payment Ser 
Vice inaccordance with embodiments of the present invention 
is to make a best effort to preserve an investor's fixed annual 
nominal spending. In the years between retirement and age 
eighty-five, the service may invest in low-risk bond funds to 
ensure the spending. At or before age 85, various embodi 
ments assume that the investor purchases an annuity and 
Subsequent spending is derived totally from this insurance 
product. The cost of this annuity is specified in terms of an 
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annuity factor A it takes SA to purchase an annuity that pays 
S1 at purchase and annually for the rest of the investor's life. 
The annuity factor for an 85 year-old is typically between 6 
and 7. Depending upon the particular implementation, the 
annuity factor, A, may be a given or may be estimated based 
on a simple present value calculation based on mortality 
tables, current interest rates and investments available in the 
investors investment plan. 
0111. Notably, the algorithms described herein are able to 
generate and price an arbitrary pattern of payouts. For 
example, instead of a fixed, level payout per year, the calcu 
lation can be structured to individually determine each years 
payout independently. This facilitates achieving any desired 
pattern of annual or periodic payments. For example, pricing 
a dollar of payout five years from now would use an annual 
cash flow stream of 0, 0, 0, 0, 0, 1, 0,..., 0, the first element 
of which corresponds to “time Zero” or today. With a collec 
tion of multiple strategies, an investor's desire for arbitrary 
payouts can be priced and fulfilled. 
0112 Invarious embodiments of the present invention, for 
simplicity and efficiency, it is assumed that nominal spending 
is yearly and constant. Further, stub-year effects are ignored 
and it is assumed that the investor's birthday is today and that 
he/she will receive this year's payment today. Hence, the 
investor expects T-1 additional payment checks, where T is 
the number of years until his/her 85" birthday, and on that 
birthday, he/she will receive a lump sum for an annuity pur 
chase. If the investor's spending level L were to remain con 
stant, then his/her cash-flow stream is L*1, 1, . . . , 1, A. 
where A is the annuity factor; however, in accordance with 
various embodiments, the spending level L is designed to 
ratchet upwards from year to year. Nonetheless, the problem 
at hand is to lock in the payout stream at level L at minimal 
COSt. 

0113. According to one embodiment, the spending level L. 
is determined in Subsequent years based on an age-based 
schedule of minimum allocations to the floor portfolio. For 
example, this schedule could be 80% minimum floor at age 
65, 81% at age 66, and continuing on up to 100% by age 85. 
Each year, the cost of maintaining the previous years spend 
ing level for life (i.e. the cost of L*1, 1,..., A) is calculated. 
If this cost is less than the minimum floor allocation of the 
investment account for that year, then the payout amount can 
be increased to be consistent with the minimum floor. If this 
cost exceeds the minimum floor, then the payout level is not 
increased that year. In this manner, growth of the equity 
exposure portfolio and/or some portion (or all of) the equity 
exposure portfolio may be gradually reallocated to the payout 
portfolio (e.g., converted to bond allocation) and used to 
Support spending increases. The magnitude of the spending 
increase will depend on the performance of the equity market. 
0114 FIG. 9 is a flow diagram illustrating payout genera 
tion processing in accordance with an embodiment of the 
present invention. Depending upon the particular implemen 
tation, the various process and decision blocks described with 
respect to this flow diagram and others may be performed by 
hardware components, embodied in machine-executable 
instructions, which may be used to cause a general-purpose or 
special-purpose processor programmed with the instructions 
to perform the steps, or the steps may be performed by a 
combination of hardware, software, firmware and/or involve 
ment of human participation/interaction. 
0.115. At block 910, information regarding an investment 
plan, an investor and the investors investment portfolio 
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within the investment plan is received. According to one 
embodiment, the information includes the investor's current 
age, the investor's desired retirementage, the nature and type 
of each of the financial products available for investment 
within the investment plan, a total value of all assets within 
the investment portfolio and the like. More or less informa 
tion may be required depending upon the particular imple 
mentation. 
0116 Notably, while embodiments of the present inven 
tion may be described with reference to retirement plans, 
including, but not limited to, a Roth or traditional Individual 
Retirement Account (IRA), a Simplified Employee Pension 
(SEP) plan, an employer-sponsored retirement account (e.g., 
a 401(k), 403(b) or 457 plan), the investment plan need not be 
a tax-advantaged retirement plan and can take on many dif 
ferent forms, including, but not limited to a taxable individual 
investment account, a brokerage account, a money market 
bank account, an insurance policy, a college investment plan 
and the like. 
0117. At block 920, a sustainable periodic cash payout is 
identified that can be paid to the investor from the investment 
portfolio for a specific period of time (the payout period). In 
one embodiment, the payout period begins at the time the 
investor retires and continues until the investor reaches the 
age of 85, at which point it is assumed that the investor will 
purchase an annuity that provides payouts for the rest of 
his/her life. In other embodiments, the payout period may 
begin one or more years before or after retirement and/or end 
prior to the investor reaching the age of 85. In one embodi 
ment, if the inventor chooses not to purchase an annuity at or 
before the age of 85, the payout period continues for a number 
of years (e.g., until the investor is in his/her early 90's). 
0118. As described further below, according to one 
embodiment, the financial advisory service identifies a sus 
tainable annual payout that can begin immediately and can be 
funded until the investor reaches the age of 85 by deriving the 
annual payout amount based on an assumption that a prede 
termined percentage (e.g., 65%) of the investor's portfolio 
will be used to produce cash to Support the annual payouts. In 
alternative embodiments, the investor may be advised of vari 
ous trade-offs, including, putting off payouts for one or more 
years, opting for greater or lesser payouts and the like. In 
alternative embodiments, the percentage of the investors 
portfolio allocated to Supporting the payout stream is config 
urable by the investor or a representative of the investor. 
Alternatively, the investor or his/her representative may be 
permitted to configure or specify the payout amounts and the 
percentage of the investor's portfolio dedicated to producing 
the cash flow in Support of the periodic payouts may be 
adjusted or set accordingly. 
0119. At block 930, a payout program is created. In one 
embodiment, the payout program is created in-plan—mean 
ing without a transfer of custody of the investor's portfolio 
assets. In other embodiments, the payout program may be 
created by a third party service provider that takes custody of 
all or some portion of the investor's portfolio assets. 
0120 At block940, periodic payouts, funded by the annu 
ity-like stream of income created by the payout program, are 
paid to the investor. For example, in the context of an in-plan 
payout program, a third party advisor or Sub-advisor making 
use of an advisory service (e.g., advisory service 630) may 
provide distribution instructions to a recordkeeper (e.g., 
recordkeeper 620) regarding annual payments to be made to 
the investor. 
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I0121 Note that as implied by the exemplary nature of the 
flow diagrams described herein, there is no requirement that 
the steps be performed in the particular order presented or 
described. Furthermore, it will be appreciated by those skilled 
in the art that some steps may be omitted, and other steps can 
be added where relevant to the particular implementation. 
0.122 FIG. 10 is a flow diagram illustrating payout pro 
gram creation processing in accordance with an embodiment 
of the present invention. At block 1010, based on a predeter 
mined, derived or configurable periodic cash payout, a deter 
mination is made regarding how to fund the periodic cash 
payouts from a payout portfolio (e.g., a portion of the inves 
tors investment portfolio) for a defined time horizon (e.g., 
from the time of retirement until the investor turns 85). 
I0123. An exemplary funding algorithm is described in 
further detail below. For purposes of the present discussion, it 
is sufficient to note that in accordance with various embodi 
ments of the present invention the output of the funding 
algorithm is a feasible and actionable recommended payment 
portfolio having a present expectation of being able to Sustain 
the periodic cash payouts for the horizon. According to one 
embodiment and as described in further detail below, invest 
ment portfolio assets allocated to the payout portfolio are 
modeled as baskets of CMTs, but rebalancing directives are 
provided in terms of dollar values or relative weightings of 
funds capable of being purchased within the context of the 
investment planat issue. For example, the output of the fund 
ing algorithm may be (i) a vector or list of funds that are 
available for purchase by the investor within the context of the 
investment planat issue and (ii) a corresponding vector or list 
of weights indicating the proportion of recommended hold 
ings in the fund relative to the total assets of the investment 
portfolio. 
0.124. At block 1020, the investment portfolio is rebal 
anced and optimized to create the payout portfolio and one or 
both of a longevity reserve portfolio and an equity exposure 
portfolio. As described earlier, according to one embodiment 
of the present invention, at the time of retirement (e.g., age 
65), 65% of the total value of the investor's retirement invest 
ment portfolio assets is allocated to the payout portfolio, 20% 
of the total value is allocated to the equity exposure portfolio 
and 15% of the total value is allocated to the longevity reserve 
portfolio. Thereafter, as a result of payouts being made from 
the payout portfolio and use of the equity exposure portfolio 
to fund increases, if any, in spending, the payout portfolio and 
the equity exposure portfolio gradually decrease as a percent 
age of total retirement investment plan assets and the longev 
ity reserve portfolio gradually increases as a percentage of 
total retirement investment plan assets. According to one 
embodiment, by the time the investor is age 85, the payout 
portfolio has evolved to 100% longevity reserve the entirety 
of which is meant to be used to purchase an immediate annu 
ity. 
0.125. As the present disclosure is focused primarily on 
funding an annuity-like stream of income for a particular 
horizon, a detailed discussion regarding portfolio optimiza 
tion is beyond the scope of this disclosure. As is well-known 
to those skilled in the art, there are numerous portfolio opti 
mization approaches available—any number of which would 
be suitable for use. For information regarding a portfolio 
optimization approach implemented by the assignee of the 
present invention, see U.S. Pat. No. 7,016,870, which is 
hereby incorporated by reference in its entirety for all pur 
poses. 
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0126 FIG. 11 is a flow diagram illustrating payout port 
folio funding processing in accordance with an embodiment 
of the present invention. At block 1110, an interest rate tree is 
calibrated. According to one embodiment, the interest rate 
tree is based on a short-rate tree model as described in (i) 
Luenberger, D. G. (1998), Investment Science, Oxford Uni 
versity Press, Oxford, UK, Chapter 14 and (ii) Hull, J. C. 
(2003), Options, Futures, and Other Derivatives, 5th Edition, 
Prentice Hall, Upper Saddle River, N.J., Chapters 23-24, 
which are hereby incorporated by reference in their entirety 
for all purposes. For completeness, a non-limiting example of 
an algorithm for calibrating an interest rate tree is described 
further below with reference to FIG. 13. 
0127. At block1120, a payout liability is assigned to each 
node of the interest rate tree. According to one embodiment, 
the payout liability assigned to a particular node represents 
the unitized payout to be paid at the time step at which the 
particular node occurs. In embodiments in which an annuity 
is to be purchased by the investor at the end of the horizon, the 
payout liability for the nodes one time period prior to the node 
corresponding to the horizon is set to the projected unitized 
annuity price (e.g., the projected unitized age-85 annuity 
price). 
0128. At block 1130, CMT equivalent returns for bond 
mutual funds available in the investment plan at issue are 
determined. As noted above, in one embodiment, the CMT 
equivalent return of an investment plan asset is the weighted 
sum of its component CMT returns, adjusted for fees. 
According to one embodiment, each node in the tree is 
assigned a target payout amount (in the above examples it 
would be L dollars for each node prior to year T and LA 
dollars for each node which occurs at year T). 
0129. According to one embodiment, the optimization 
process begins at the end of the tree and works backwards 
(T-1, T-2, etc.) to the beginning of the tree. For each time 
step, the optimization process determines the cost of provid 
ing for all payouts that occur during the next year. The process 
ends when it reaches the beginning of the tree and has thus 
determined the cost of providing for all the payouts on the 
tree. For example, any node at time T-1 is responsible for 
funding SL at time T-1 and L* A dollars at two (or more) 
future nodes at time T. The ideal instrument to fund the 1-year 
future liability would be a 1-year Zero coupon bond as no 
matter what happens to interest rates, a Zero coupon bond 
investment will deliver the desired SL*A. If a 1-year Zero 
coupon bond were available at time T-1, then its price could 
be used to determine how much money is needed at each T-1 
node. In 401(k) plans, the ideal investment is rarely available. 
In this case, investments are generally Subject to interest rate 
risk. Given this reality, in one embodiment, a determination is 
made regarding the minimum funding required so that even if 
interest rate changes result in lower returns, the payout port 
folio still has sufficient value to cover the SL* Aliability. This 
illustrates the general point that with imperfect investments, 
the objective is to find the minimum cost required to Support 
a future payout, and that this minimum cost depends critically 
on the available investment universe. 

0130. Once the minimum cost values are determined at 
each T-1 node, the same procedure is repeated to generate 
minimum costs at T-2 to support a SL payout at T-2 and the 
previously computed minimum costs at each T-1 node. The 
problem can then be recursively solved until the minimum 
cost of supporting the entire tree is determined for time t-0. 
Note, in accordance with embodiments of the present inven 
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tion, the optimization process not only identifies the mini 
mum cost needed to fund the future payouts, but also identi 
fies the t—0 collection of bond fund investments needed to 
deliver those payouts at minimum cost. 
I0131. At block 1140, the Liability-Driven Investment 
(LDI) problem set up by the assigning of payout liabilities to 
each node of the interest rate tree is solved. According to one 
embodiment, the algorithm for solving the LDI problem is 
'stub-year blind.” relying on an integer number of time steps. 
Because the horizon may fall between nodes, in practice, the 
algorithm likely will need to be run twice, once with H and 
once with H. Then, a convex combination of the two runs 
can be used for generating actual portfolio weighting guid 
ance. According to one embodiment, the LDI problem may be 
Solved as a sequence of Sub-problems, each with its own set of 
liabilities (though the general mathemathical model dis 
cussed above envisions only one Subproblem). For example, 
the LDI problem may include sub-problems containing the 
liabilities for steps 0 and 1, another for step 2, another for step 
3, another for step 4, another for step 5, and a last sub-problem 
containing the liabilities for steps 6 and greater. 
0.132. According to one embodiment, the liabilities 
assigned to the nodes of the interest rate tree can be left very 
general to Support broader applicability of the algorithm. 
Examples of liabilities could include: 

0.133 Solving the S1 payout problem in one fell swoop: 
set Lt equal to SAt for all nodes in the tree except for 
at the final step corresponding to age 85; set the liabili 
ties Lty for these nodes to the projected unitized age 
85 annuity price. 

0.134 Solving the S1 payout problem in multiple “buck 
ets.” For example, a three bucket scenario would 
involve: (1) setting Li equal to SAt for all nodes for 
steps 0-5, set N=5; (2) setting Li equal to SAt for all 
nodes for steps 6-10 and Zero elsewhere, set N=10; (3) 
setting Li equal to SAt for all nodes for steps 11+ 
except for the final step, in which Lixis set equal to the 
projected age-85 annuity price at the final step and L. 
is set equal to Zero elsewhere. 

0.135 Pricing an N-period European call option on an 
m-year bond with strike price K: Set L equal to Zero 
for all nodes except at step N.; set Lty equal to max(0. 
Zy(m)-K). 

0.136. In connection with exemplary algorithms described 
below, the mathematical model may use the following nota 
tion: 

0.137 ij: a node comprising a state of the world 
occurring at time step i. According to one embodiment, 
time steps are Zero-indexed such that “now’ is time step 
0. Note that step i does not necessarily equal time i. For 
example, step 4 would correspond to time 1.0 if a quar 
terly time step is used. 

0.138 i,j k: a branch fromij leading to node i+1. k. 
Two short-rate models commonly used with binomial 
trees are described by (i) Ho, T. S. Y., and S.-B. Lee 
(1986), “Term Structure Movements and Pricing Inter 
est Rate Contingent Claims,” Journal of Finance, 41, 
1011-1029 and (ii) Black, F., E. Derman, and W. Toy 
(1990), “A One-Factor Model of Interest Rates and Its 
Application to Treasury Bond Options.” Financial Ana 
lysts Journal, January-February, 46, 33-39., both of 
which are hereby incorporated by reference in their 
entirety for all purposes. In FIG. 16, three years of an 
annual interest rate tree are depicted in which, every 
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node has two branches: the “down” branchi,j and the 
“up” branch i,j j+1 (as in the Ho-Lee model). 

0.139. At: the length of time between step i and step i+1. 
In a quarterly model with uniform time steps, At=0.25 
for all i. In various embodiments of the present inven 
tion, it is assumed that time steps are of uniform length. 

I0140) r the short rate at i,j used to discount a claim 
maturing at step i+1, expressed as an annualized, con 
tinuously compounded interest rate. 

I0141 d, the one-period discount factor at (i,j), i.e., 
the price as of i,j] of S1 to be received at step i-1 

I0142 Z(m): the price at i,j] of a Zero-coupon bond 
maturing in myears. Z. (At)-d 

I0143 R. (m). The gross return of an m-year CMT 
from i to i+1, k 

I0144) R. The gross return of fund f, with esti 
mated exposures {f,(m)} to m-year CMTs, from ij to 
i+1.k 

0145 P., (r. m): the price of a zero-coupon bond of 
maturity m priced at a continuously-compounded 
annual interest rate of r 

I0146 BCm): the exposure of fund f to a CMT of matu 
rity m 

10147 COm): the “alpha” or idiosyncratic component of 
the annual expected return of fund f 

Then, 
0148 

Rilk (m) = Zik (n - Ai)f Zijl (m) (1a) 

Rf.i. R = af + X. f3 f(m)}. Rilk (m) (1b) 

di. = exp(-ril 8 At) (1c) 

0149. At each node of the interest rate tree depicted in FIG. 
16, the risk-free interest rate applicable for the next year is 
specified—r, is the short-rate at time t and states, where s is 
the number of up-moves required to get to the node. For 
example, the rates for a Ho-Lee model with constant volatility 
are given by: 

0150 where the volatility parameterb is specified, and the 
drift parameters a, a . . . are chosen to fit the current 
term-structure. The risk-neutral pricing formula relates the 
value of an interest-rate security at any node to its payout at 
that node and its values at its two Successor-nodes: 

V, -D, "(V1+ , 11)/2+P. (2a) 

I0151 where V, is the security’s value, P, is its payout, 
and D, is the discount-rate applied at the node. In equation 
(2a), the risk-neutral probabilities of up and down moves in 
the short-rate have been assigned the value one-half. 
0152 The price of any t-year Zero-coupon bond follows 
from equations (2), the prescription of the payouts (S1 in 
every state at time t and Zero otherwise), and the termination 
condition (all values after redemption at time t are zero.) For 
example, for a two-year Zero, Vo Val-Val-S1. Using 

(2b) 
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these values in equations (2), yields: Vo-Do and V-D, 
and after one final iteration the initial price is obtained: 
Voo /2 DooDo-D). 
0153. The return on a t-year CMT is the same as the 
first-year's return on at-year Zero-coupon bond. For example, 
Roo the gross return in the down-state for a 2-year bond 
purchased at time Zero is given by Roo-Vio/Voo-2-D, o/ 
(Doo Do-D). Similarly, Roo the gross return in an up 
state is given R"oo-V/Voo-2-D, ?(Doo Do-DI). For 
any CMT, the down and up returns R", and R", at any initial 
state (ts) are easily computed (see FIG. 17). For any interest 
rate security, these returns satisfy the risk-neutral pricing 
formula: 

0154 Again, using the 2-year Zero as an example, we have 
R', 2-D s/(D, D, st-Disil) and R"-2-D f 
(D, D1+DI), which satisfy equation (3). 
(O155 The CMT equivalent return of a 401(k) asset is just 
the weighted sum of its component CMT returns, adjusted for 
fees. The simplest fee adjustment is to multiply by one minus 
the expense ratio. All assets will have a fee adjustment to 
reflect actual transaction costs and market frictions that are 
absent from the CMT prices computed via the short-rate tree. 
In Summary, for every asset in a 401(k) plan, in one embodi 
ment, it is assumed that its up and down returns at every node 
in the short-rate tree is a simple function of the node's CMT 
returns. 

0156 Next, suppose the minimum cost is known for fund 
ing the desired payment stream for all possible future states at 
some time (t+1) in the future. For example, V, L*A for all 
states. Now, if one invests an amount w, in assetjat time t and 
states, then these allocations are chosen to minimize the total 
cost of funding the current payment P, and all future pay 
ments, i.e., 

V = P + miny wi (4a) 
i 

wi> 0 (4b) 

X. w; RE > V, is (4c) 
i 

X. wi. Rt. 2 V-1s (4d) 
i 

0157. In equations (4c) and (4d), a superscript is used to 
label the up and down returns of the j-th asset. These two 
inequalities require that the choice of investments cover the 
costs of funding future payments. Equation (4b) forbids 
short-positions. If the minimum costs are known in all states 
at time (t+1), then equations (4) can be used to compute the 
minimum costs at time t for all states. Since the minimum 
costs at time T are known, backwards iteration can be used to 
find the cost at time Zero and the initial portfolio of assets 
needed to be held to achieve the minimum. In short, the 
minimum funding problem—a dynamic programming prob 
lem—can be solved using Richard Bellmann's approach. 
0158. In one embodiment, a trinomial tree may be used. A 
node of a trinomial tree has three possible Successor nodes 
versus a binomial tree's two. The algorithm above is easily 
modified to accommodate the extra node. First, the risk 
neutral pricing formula, equation (2a), acquires a third value 
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on the right side and a new set of risk-neutral probabilities. 
Similarly, the linear program, equations (4), acquires an addi 
tional return constraint. 

0159 FIG. 12 is a flow diagram illustrating Liability 
Driven Investment (LDI) solution processing in accordance 
with an embodiment of the present invention. According to 
one embodiment, parameters of the LDI solution algorithm 
include the following: 

Input/Output 
parameter name Description/Units 

The sets of nodes and 
branches between nodes and 
ime step length. 
Onits: None 

Li The liability associated with 
node i, j). 
Onits: None 

F, The floor-to-total account 
wealth fractions, indexed by 
ime. It is expected that 
Os F.s Wt. 
Onits: None 

H Horizon 
Onits: Years 

Fee Annual program fee paid by 
he participant (e.g. 0.0050 for 
50 basis points) 
Units: 1 Year 

y Selection sigma adjustment 
parameter (e.g. 23) 
Onits: None 
Selection sigma adjustment 
parameter (e.g. 0.01) 
Units: 1/WYear 

alpha retirement, Annual predicted alpha for 

Units: 1 Year 
oretirement Annual selection volatility for 

Units: 1 Year 
X/(m) Weights on CMTs for fund f, 

m = 0, 1,..., 30. 
Xf(0) represents the weight on cash. 
Onits: None 

z,(GAC) Weights on non-bond 
generalized asset classes 
(GACs). It is expected that 

Ono penalty 

XX f(m) -- X. zf (GAC) = 1 
i GAC 

Units: None 
The set of non-bond 
generalized asset classes. 
Units: None 
Zero-coupon bond prices 
across states and maturities. 
Units: None 
The amount of money needed 
to fund a $1 payment. 
Units: Dollars 
A vector of portfolio weights 
for the portfolio. 
Units: Percentage 

{eGAC} 

Zi (m) 

Initial Funding, I 

Initial Portfolio, X 

0160. At block 1210, initial variables are calculated. For 
example, the number of time steps in the LDI problem N, the 
investment plan and/or other program fees fee to be paid at 
each time step, and the fund alphas C, to be "earned” at each 
time step for each fund f. 
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(0161 The “+1” reflects the fact that the treestarts with step 
O. 

t=iAt. 

fee=Fee* At 

retireet ymax(O; Ono penalty O) 

V max(Df, 1.0) 
a f = alpha retirement At 

(0162 D, is the fund duration, calculated as follows: 

x f(0) T +X my f(m) 
D = - in , 

as the duration of cash (m=0) is considered to be /12. 
(0163. In practice, this formulation means that C, will be 
uniform across time steps i. 
(0164. At block 1220, the CMT exposures of those funds 
with equity exposures are scaled up to put such funds on an 
equal footing with pure CMT funds (like money market 
funds). According to one embodiment, the scaled CMT expo 
Sures for each fund fare calculated as follows, collapsing the 
weights on maturities less than or equal to At: 

f3 (m) = q=0 for n = At, 
X x f(n) 

f3 (m) f(m) for n > Ai, 
X x f(n) 

and 

(0165. One can think of (1-b) as the fraction of the 
investors wealth in fund fin “CMT dollars. 

0166. At block 1230, the least expensive mix of assets to 
cover future liabilities dependent on the node is determined at 
each time-slice of the payout period. According to one 
embodiment, this process begins at the penultimate step, N-1 
and works backwards. 

0.167 For every state at step N-1 with branches N-1j 
k, the problem is to ensure adequate funding exists to meet the 
cost of the liability L. at step N. If H corresponds to the 
investor's 85" birthday, then Lty is expected to be the 
unitized cost of the age-85 annuity at the particular state. 
According to one embodiment, the problem is expressed as 
follows: 

(0168 Find the wealth w, for each fund f that solves the 
following problem: 
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subject to: 
(0169 
0170 

(no-short constraint) waOW?, and 
(liability coverage constraint) 

0171 (equity reserve constraint) 

Fiv- X. wf bf s (1 - F X wf (1 - bf) 
f f 

0172 where from equation (1b). 

Rf k = af + Xfi (m) * RN-1 k (m) 

(0173 and where the floor-to-total account wealth frac 
tions, F may be calculated as further described below. 

0.174 Let the “solution 

(0175. The solution is the store of CMT wealth necessary to 
cover the cost of meeting the final liability (e.g., unitized 
annuity purchase) at step N as well as the cash flow liability at 
step N-1. 
0176 The problem can now be solved recursively back 
ward to step 0. For every state j at step i, solve the general 
problem: 

min (1 - bf)w.f.a.) 

subject to: 
0.177 WeOW?, and 

X. (1 - bf)w f : (Rf) k - feet 1)2 Silk, 
f 

using equation (1b), and 

F.X w.br s (1 - F.X. wf (1 - bf) 
f f 
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Then the wealths {w} thus calculated can be used to set 

S. = Li. X. (1 - bf)w.fi.i. 
f 

0.178 At block 1240, the weights for funds in the payment 
portfolio are returned. According to one embodiment, the cost 
of providing the cash flow stream in “CMT dollars” is Soo 
This may not be the “true” cost, as it neglects the non-CMT 
dollar wealth required; however, it does represent the “floor 
cost of covering the liabilities and as such, it will now be 
referred to it as I. The allocations to the different funds {x}, 
expressed as account fractions of the “floor portfolio, are as 
follows: 

(1 - b)wfoo) 
y = — 

0179. In one embodiment, a unique approach is taken with 
respect to bond funds, which takes into consideration the 
non-CMT component by treating a fund with both non-bond 
(e.g., equity) and bond exposures as essentially two separate 
funds. In this manner, the non-bond portions of funds in the 
payment portfolio may be accounted for by simply consider 
ing them a part of the equity exposure portfolio. 
0180 FIG. 13 is a flow diagram illustrating interest rate 
tree calibration processing in accordance with an embodi 
ment of the present invention. According to one embodiment, 
parameters of the interest rate tree calibration processing 
include the following: 

Input/Output 
parameter name Description/Units 

At Time step length 
Units: None 
Horizon 
Units: Years 
Initial interestrate change 
volatility parameter 
Units: 1/WYear 

8. Mean reversion parameter 
Units: None 
The set of maximum, “worst 
case prices allowed in the 
interestrate tree for a given set 
of maturities {m} 
Units: None 
Current "spot curve' of 
interestrates used to calibrate 
the mode 
Units: None 
The set of time stepfstate? 
short rate tuples 
Units: None 
The set of time stepfstate? 
child state/probability tuples 
Units: None 

H 

Oo 

0181. According to one embodiment, the initial interest 
rate change Volatility parameter S0 may be set, in basis points, 
using the following expression, where f(m) is the forward rate 
at time Zero on a At-maturity instrument m years into the 
future and J is the maximum number of "down” states from 
state 0 at step At 14: 
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500 
, ma , - - - 

J V3 f J V3 
100 f(14) 

OO = min 

0182. According to one embodiment, except for a few 
calibration details, the tree-building procedure generally fol 
lows that described by Hull in Hull, John C. (2009), Options, 
Futures, and Other Derivatives, 7th Edition, Prentice Hall, 
Upper Saddle River, N.J., Chapter 30, which is hereby incor 
porated by reference in its entirety for all purposes. 
0183 At block 1310, internal variables used for interest 
rate tree calibration are initialized. For example, the number 
of time steps in the tree, h, may be set to 1+H/At and the short 
rate for the first time step and first state, root may be set to 
Y(At). 
0184. At block 1320, the set of parent nodes and child 
nodes are established. According to one embodiment, the 
interest rate tree is a recombining trinomial tree with time 
steps of uniform length At. For example, each node may have 
three branches and three different branching configurations 
may be used: 

0185 up/middle/down (“u/m/d'): the standard branch 
ing 

0186 up2/up1/middle (“uu/u/m'): branching at the bot 
tom edge of a pruned tree 

0187 middle/downl/down2 (“m/d/dd'): branching at 
the top edge of a pruned tree 

0188 The state index, j, is set according to the following: 
0189 At i=0.j=0. The standard u/m/d branching will 
apply, leading to . . . 

0.190 ... at i=1, state indices of 1/0/-1, respectively. At 
1, 0, the standardu/m/dbranching applies, leading to a 
Zero state at step 2 by way of the middle branch. 

0191 In this way, there will exist a state 0 for any 
particular time step. For “up' states from state 0 within 
the same time step, j is set to the positive integer mea 
Suring the distance (in States) from state 0. Likewise, for 
“down” states from state 0 within the time step, jis set to 
a corresponding negative integer. 

0.192 This leads to the following step/state/child state 
tuples through step 1: 

TABLE 2 

Stepf State? Child State Tuples Through Step 1 

Step State child state 

O O 1 
O O O 
O O -1 
1 2 
1 1 
1 O 
1 O 1 
1 O O 
1 O -1 
1 O 
1 -1 
1 -2 

0193 From Table 2, above, one can see that there are three 
branches leading to 2, OI: 1, 1 0, the “down” branch from 
1, 1:1, 0, 0, the “middle” branch from 1, 0; and 1. 
-1 0, the 'up' branch from 1, -1. 
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0194 At block 1330, the branching probabilities are cal 
culated. According to one embodiment, for the standard 
“u/m/d’ branching, the probabilities of experiencing the dif 
ferent branches are set as follows: 

0.195 These probabilities are positive for positive 

0.184 
a.At 

0.816 
a.At 

and for negative 

-0.816 
a.At 

-0.184 
aAt 

0196. If does not obey these bounds, then the nonstand 
ard branchings are employed. For “uu/u/m’ branching, the 
probabilities are set as follows: 

p. p =7/6+/2(afAf+3ajAt) 
(0197) And, for “m/d/dd” branching, 

pa-pril 2=%+2(aff Af-ajAi) 
0198 Assuming a 0.1, Table 2 can be filled with prob 
abilities as follows: 

TABLE 3 

Table 2 + Probablities 

step State child state prob 

1 O.1666.67 
O O.666667 
1 O.1666.67 
2 O.121667 
1 O.6566.67 
O O.221 667 
1 O.1666.67 
O O.666667 
1 O.1666.67 
O O.221 667 

O.6566.67 
O.121667 

0199. At block 1340, the state prices are calculated for step 
1. According to one embodiment, the state prices are calcu 
lated using the methodology described with reference to FIG. 
14. 

(0200. At block 1350, interest rate fitting is performed and 
“worst case pricing violations, if any, for bonds of selected 
maturities are resolved. In one embodiment, this involves 
setting O-Oo, calculating, r. 1 r. o. and ri. Such that 



US 2014/024.9985 A1 

equation (5d), below, is satisfied for i=1. In some embodi 
ments, it is checked as to whether equation (5e), below, is 
satisfied for selected maturities. If not, set O=0.95 Oc and 
recalculater, ro, and ri. Such that equation (5d) is 
satisfied for i=1. Check that equation (5e) is satisfied for 
selected maturities. If not, keep reducing O by 0.05 to until 
(5e) holds. 
0201 Continuing with the earlier examples, in which i,j 
represents a node in the tree at time step i, State, according to 
one embodiment, interest fitting for time t, at step i may 
proceed as follows: 

t=iAt (5a) 

0202 Given some volatility parameter O., a general 
method for setting short rates at time step i is to find some u, 
such that the short rater for each node ij is set by the 
following expressions: 

f;|ltiAir. where (5b) 

Ar=o V3Ai, and (5c) 

Zoo (t, 1)-Pe(Y(i,i),t). See equation (1 d). (5d) 

0203 Equation (5d) articulates a core condition for cali 
bration in accordance with an embodiment of the present 
invention, namely, the yield curve recovered from the interest 
rate tree must match the yield curve observed in the market 
place. In some embodiments, additional conditions may be 
imposed on the choice of short rates to the effect that forward 
looking pricing of bonds of selected maturities cannot exceed 
“worst-case” pricing. The Hull-White model allows for ana 
lytical pricing of bonds using the various pricing parameters 
(a, O.) and the short rate available at time t, (alternatively, one 
can just construct the tree forward with the volatility fixed 
thereafter and use the tree for pricing). Exemplary additional 
conditions are expressed in equation (5e) and below. 

di (n) is Pa(n), (5e) 
for all i, n. 
where, 
for each m. 

T = i, + n, (5f) 

di (m) = A?ti, T)exp(-C(ti, T)ril), (5g) 

B(t,T) (5h) Ci; T) = - - (t,T) B(ii., ii + At) 

1 - exp(-a(T-t; 5 B(t,T) = 1 - exp(-a(T-1), (5) 
C 

and 

InA(ii, T) = (5k) 
I P(Y(T), T) B(t,T) I Peo (Y(ii + At), i + At) 
"P(y), ) B, , . At" P(y), () 

Zu - exp(-2ati))B(ii, T)B(ii, T) - B(ii, t + At) 

0204 Though equation (5e) should typically hold for all 
states, in practice only the most negative may be required to 
meet equation (5e) as this state will have the lowest interest 
rate and, by equation (5g), the highest db. 
0205 At block 1360, the state prices are calculated for step 
2 and calibration processing iterates forward. As indicated 
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above, according to one embodiment, the state prices are 
calculated using the methodology described with reference to 
FIG 14. 

0206 FIG. 14 is a flow diagram illustrating state price 
calculation processing in accordance with an embodiment of 
the present invention. According to the present example, State 
price calculation processing prices a claim of S1 at any node 
in the tree as of any “ancestor node. Among other things, the 
state prices can be used to create future state-contingent yield 
curves. In the present example, the inputs to the state price 
calculation processing are essentially the outputs of the inter 
est rate tree calibration processing described above. Accord 
ing to one embodiment, parameters of the State price calcu 
lation processing include the following: 

Input/Output 
parameter name Description Units 

The sets of nodes, branches 
between nodes, and time step 
lengths 
Units: None 

{rri,j} The set of node “short rates. 
expressed as annualized 
continuously-compounded 
interestrates. 
Units: None 

(Pty) is The set of node branch 
probabilities 
Units: None 

* As-of time step 
Units: None 

jk As-of state 
Units: None 

{1-1(x, y))} The set of state prices of $1 at 
the beginning of x, y, priced 
as of the beginning of i,j 
Units: Decimal 

0207. At block 1410, a sub-tree going forward in time 
having a given 'ancestor node as its root is identified. 
According to one embodiment, a sub-tree may be built as 
follows: 

(0208 Let {x+1, k} forke{(x,y_k} fixing time 
step X and statey. That is, is the set of"child" nodes 
of X, y. 

(0209 Let A be the “sub-tree” of {i,j} as of node 
i,j, the collection of nodes and branches connected to 
i,j. Alternatively, 

A[i,j) = i. ill U. Ultino). 

where 

0210 h is the maximum time step 
0211 m (n) is a state branched from at least one state 
y in {t-1}. m(i) 

(0212 Atoo-ij}. In the Ho-Lee model example, A. 
i 
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i+ 1, i + 1). i-2, i+2. 
All = i, j), i+1, i, Li+2, j+1), 

i+2, i, ... 

0213. At block 1420, state prices for the first generation of 
possible child nodes in the Sub-tree are calculated. According 
to one embodiment, state prices for the first step may be 
calculated by fixing i and j. Then, the risk-neutral value at 
i,j of S1 at some node i* +1.k is the time value of money 
from step i to step i+1 multiplied by the probability of state 
k being realized. That is, 

lip (i+1,k)-dippi- i. 

10214) where, from equation (1c), d, exp(-r) 
*At,.). (i,j])=1.0. 
0215. At block 1430, state price calculation processing 
may iterate forward to price a claim of S1 at any desired node 
in the sub-tree. In one embodiment, S2 may be denoted 
as the set of "parent" nodes of node (x,y) contained in A. 
Then, 

S2={A-1,z) for all z such that 
10216 xyle - 
(0217 (X-1.ZeA. 

0218. To cover a S1 claim at some node x, y with cer 
tainty, one requires adequate wealth at the parent nodes. A 
risk-neutral investor does not require certainty, merely that 
the cost will be covered in expectation. Accordingly, in one 
embodiment of the present invention 

t**(x, y) = X. tr. (A - 1, 3))3 d-1.-3. Pi-1dy, 
& 

(0219 for all Z such that X-1.ZeS2. 
0220 FIG. 15 is a flow diagram illustrating Zero-coupon 
bond price calculation processing in accordance with an 
embodiment of the present invention. In the present example, 
the inputs to the Zero-coupon bond price calculation process 
ing are essentially the outputs of the state price calculation 
processing described above. According to one embodiment, 
parameters of the Zero-coupon bond price calculation pro 
cessing include the following: 

Input/Output 
parameter name Description/Units 

The set of state prices of $1 at 
the beginning of x, y, priced 
as of the beginning of i,j). 
This is the output of state price 
calculation processing 
described above with 
reference to FIG. 14. 
Units: Decimal 
The Zero-coupon bond prices 
across states and maturities 
Units: None 

Zi, (m) 

0221. At block 1510, time steps are converted to maturities 
and vice versa. In one embodiment, the relationship between 
a maturity mand the corresponding time step index n(m) is as 
follows: 
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0222. At block 1510, the Zero-coupon bond price for each 
step is calculated based on the state prices of the interest rate 
tree. According to one embodiment, the formula for a Zero 
coupon bond of duration m adds up the state prices for all 
statesy in the time step beginning in m years as follows: 

Z. (m) =X 4. (In(m), y)) 
y 

If m falls “between time steps, then, in one embodiment, an 
appropriate convex combination of Z(m') and Z(m) 
may be used. 
0223 FIG. 16 is a binomial short-rate tree of length three 
in accordance with an embodiment of the present invention. 
In one embodiment, a trinomial tree may be used. A node of 
a trinomial tree has three possible successor nodes versus a 
binomial tree's two. 
0224 FIG. 17 illustrates the binomial returns at time t and 
state S in accordance with an embodiment of the present 
invention. 

Calculating the Floor Fraction F 
0225. As noted above in connection with the exemplary 
LDI solution algorithm, a set of floor-to-total account wealth 
fractions, indexed by time, F, may be used in connection with 
implementing an equity reserve constraint, among other 
things. According to one embodiment, calculation of F 
involves the following parameters: 

Input/Output 
parameter name Description/Units 

W The total unrestricted 
manageable account wealth at 
time Zero, assumed to be 
wested 
Units: Dollars 

fk minimum floor fraction 
Units: None 

C- previous payout 
Units: Dollars 

0226. As preamble, note that for any floor fraction F, the 
maximum supportable payout C(F) is 

where I represents the cost in “CMT dollars of providing S1 
of payouts. 
0227. Most of the time, C(F) will be an increasing function 
of F. However, one can construct use cases in which C(F) hits 
a maximum at Some F and declines thereafter. For example, 
Suppose the longest-duration asset in the opportunity set has 
Some corporate bond exposure and hence cannot be pur 
chased when F equals 1.0. At some F, the “pure CMT funds 
will crowd out this asset and I(F) may increase faster than F. 
0228. Therefore, for a given previous payout level of C. 
the task is to find either the minimum F that will sustain such 
a payout, or, failing that, the F that maximizes 



US 2014/024.9985 A1 

The general process is as follows: 
0229. 1. Starting at the age-based minimum floor frac 
tion f, pick some fishos 1.0. 

0230 2. For any time step i, set F. max(F. f.), where 
f, is chosen based on the age corresponding to step i. 
desired degree of inflation protection, and desired level 
of confidence that market shocks will not require a 
downward reset of the payout. 

0231. 3. Calculate and remember I(F), (F), and 

FoW 
I (Fo) 

0232 4. If 

FoW 
> CT, 

I (Fo) 

then set C"=C. CT is said to be “sustainable'. Use I(Fo) 
and X(Fo) in to determine the target account rebalance 
portfolio. 

0233 5. Otherwise, increase F and go back to step (2). 
Repeat until either 

FoW 
s: C 

I (Fo) 

or F equals 1.0. 
0234) 6. If Fo-1.0 is reached without reaching step (4), 
then CT is said to be “unsustainable'. Find F, the F that 
maximizes 

FW 

1(F) 

Set 

I (F) 

Use I(F) and X(F) to determine the target account rebal 
ance portfolio. 

0235. The quantity q (for example, 0.95) represents the 
fraction of the theoretically-supportable payout that is used to 
reset a members payout when the previous payout is unsus 
tainable. A q of less than 1.0 provides a buffer against 
repeated downward resets. 
Optimizing the Floor Portfolio with the Residual Equity Port 
folio 
0236. The algorithm above for calculating the floor frac 
tion F uses a quantity C" described as the “supportable' 
payout. Note that “supportable' does not necessarily mean 
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“actual'. Depending upon the particular implementation, 
increases to the payout may only occur annually, creating 
potential windows for which the Supportable payout is greater 
or less than what is actually being paid. Moreover, depending 
on circumstances, it may be deemed appropriate to continue 
actual payouts in excess of the theoretical Supportable level. 
0237 According to one embodiment, calculation of C 
involves the following parameters: 

Input/Output 
parameter name Description/Units 

GAC market weights, 
mkt wit, 

The market weights across 
generalized asset 
Units: None 
A vector of portfolio weights 
for the “floor portfolio. X is 
the weight in fund f. 

Floor Portfolio, X 

X, Y = 100% 
f 

Onits: None 
W Wealth in the account: 

unrestricted, manageable, and 
assumed to be vested 
Onits: None 

I Floor cost of providing $1 
payouts for life (from section 
3.1, “Pricing Cash Flows of 
1) 

Units: Dollars 
C+ The “supportable' payout 

Onits: Dollars 
b, Weight of fund fon equity 

GACS 
Onits: None 

Optimized portfolio, X The optimized account 
weights. X, is the weight on 
und f. 
Onits: None 

0238 According to one embodiment, calculation of C 
may proceed as follows. Lety, equal the minimumweight of 
fund fin the total-account optimization. Then 

10239) Note that {y} will serve as bounds for transactions 
and accordingly must be compliant for that purposes. That is, 
if the portfolio optimization is for an account fraction-flavor 
transaction, {y} must obey the granularity (typically 1% 
increments, but sometimes 5%) required for the context. 
0240. Then the non-floor-related portfolio weight R can be 
expressed as 

R = 1-Xyr 
f 

Note that (1-R) is not necessarily the “floor portfolio 
weight. The floor portfolio is comprised of “CMT dollars' 
only. 
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0241 The market-weighted equity portfolio Zacross non 
bond (“equity”) generalized asset classes “eCACs” may then 
be determined as follows: 

mkt WitcAC 
acAC = - - - - 

X. mkt Witczac 
eGAC 

a 1S eVel O e comb1ned account, lar 0242. The target risk level of th bined t, t 
get risk, is equal to the risk level of the portfolio of funds and 
pure equity GAC instruments such that the weight on each 
fund f is equal to y, and the weight on each equity GAC 
instrument ecuc is equal to ZoucR. 
0243 Then the allocations to the funds {f} according to a 
standard optimization problem, constrained as follows: 

Max E = XXf Er 
f 

such that 
(0244) riskstarget risk, and 
(0245) xey, for all f 

Additional Alternatives and Examples 
0246 While embodiments of the present invention are 
described above in the context of generating relatively con 
stant payouts that may be stopped, started, increased or 
decreased, it is also to be understood that the financial advi 
sory system and payout generation processing described 
herein can be integrated with other aspects of a person’s life 
and handle an arbitrary pattern of payouts to accommodate 
Such aspects. The mechanism for pricing the arbitrary collec 
tion of payouts and the strategy needed to fulfill the desired 
payout patternutilizes the previously described methodology. 
Instead of pricing a level S1 payout, the methodology is used 
to price a single S1 payout at different horizons. As described 
previously, these single year payouts can be combined to 
generate any desired pattern of payouts. In fact, funding a 
lump-sum annuity payout some years hence is an example of 
using the single payout methodology. The ability to create 
arbitrary patterns of payouts could be highly desirable for 
many retirees. For example, payout generation processing 
and payout program creation may take into consideration 
financial circumstances and factors outside of the investment 
plan at issue to optimize, tailor or otherwise personalize the 
pattern of payouts. Examples of financial circumstances and 
factors that might influence the pattern of payouts include, but 
are not limited to, part-time work during retirement, short 
term expenses, the timing of claiming Social security benefits 
by the investor and/or the investor's spouse, required mini 
mum distributions, corporate DB plan distributions and 
deferrals, the expectation of a lump sum distribution to or by 
the investor (e.g., a lump some distribution from a defined 
benefit plan, an inheritance, Surrender of an insurance policy 
having a cash value, a desire on the part of the inventor to 
bequeath a certain amount of money, etc.). 
0247 For example, with reference to FIG. 18, consider a 
65-year old retiree that wishes to use their 401(k) assets to 
create steady retirement income of $25,000 per year. How 
ever, the retiree would like to delay the start of their Social 
Security income by three years to age 68. In addition, they 
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plan to maintain a part-time job that will provide income of 
S3,000 per year for the first two years of their retirement. 
Finally, they wish to have an extra S10,000 at age 73 available 
to fund a planned international vacation. FIG. 18, illustrates 
the set of required payouts to support this retirement income 
plan. Each year's payout is represented as a colored bar 
summing to a total of S25,000 per year, with an increased 
payout of S35,000 at age 73, and a larger payout at age 85 in 
order to fund the purchase of a fixed immediate annuity, for 
example, that will maintain the S25,000 per year income for 
life. Note that the contributions of the 401(k) assets to the 
income payouts is not uniform. A portion of the 401(k) assets 
are used to support annual payouts of S5,000 per year in each 
year of retirement. However, in the first three years, larger 
ad-hoc 401(k) payouts are used to replace the income not 
provided by the part-time job and that provided by Social 
Security once those payments begin at age 68. By structuring 
the income payouts to level out the overall retirement income 
at $25,000 per year, the retiree is able to have a desired steady 
retirement income, while accommodating different start 
dates for various retirement income sources. 
0248 While embodiments of the present invention are 
described above in the context of seeking to achieve a target 
income floor, additional or alternative embodiments of the 
present invention may include: 

0249. The ability to lower the floor payouts in exchange 
for greater upside potential, by adjusting the allocation 
to equities in the asset portfolio. 

(0250 Incorporation of arbitrary patterns of payouts 
over time (increasing, decreasing, non-monotonic 
changes) 

0251. The ability to incorporate future lump sum distri 
butions from a DB account into the payout plan, reflect 
ing the impact of future planned cash in-flows. 

0252) The ability to “smooth’ lifetime income by filling 
in for other income sources (DB, Social Security, etc.) 
with varying start dates. For instance, the retirement 
income plan may include multiple sources of income 
starting at different times, with the income portfolio 
serving to Smooth out the payouts during retirement. 

0253) The ability to allow investors to optimize the tim 
ing of their Social Security start date to maximize 
expected lifetime income. For example, an investor may 
be able to increase their lifetime income by delaying the 
start of Social Security payments, while using the accu 
mulated retirement assets to provide higher levels of 
income for the period of time in retirement before the 
Social Security payments begin. 

0254 The ability to incorporate other sources of income 
Such as part time jobs or spousal income into the payout 
plan 

0255 Incorporation of a bequeathment preference. For 
instance, an investor may be able to set aside a portion of 
assets in a growth-oriented portfolio for possible trans 
fer to their heirs. 

0256 The ability to use levered equity instruments 
(e.g., levered ETFs) for the equity portion to accommo 
date investors with higher risk tolerance. This would be 
possible in retirement accounts that offer access to 
levered equity products (such as ETFs in an IRA). 

0257 The ability to use the approaches described herein 
as a backend for target date fund strategies. For instance, 
a target date fund could be set up to automatically tran 
sition assets out of the fund and into the income program 
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over time, so that by the time the investor has retired, 
they are fully invested in an income-ready portfolio. 

0258. The ability to provide inflation-adjusted payouts 
through the use of hedging portfolios based on Treasury 
Inflation-Protected Securities (TIPS) instruments 

0259. The ability to provide steady income payouts 
from multiple retirement accounts. For instance, apply 
ing the above methodology to multiple accounts to cre 
ate a household retirement payout stream. 

0260 While embodiments of the present invention are 
described above in the context of seeking to achieve the 
investment objective of creating a Sustainable steady stream 
of payouts throughout retirement, in alternative embodi 
ments, the financial advisory system and payout generation 
processing may facilitate different optimizations and/or 
investment objectives. For example, to the extent available 
within the universe of investments available in the investment 
plan at issue, TIPS may be used in addition to or in place of 
bond funds as a means of seeking inflation protection. 
0261. In the context of IRAS or other investment plans that 
permit margin investing, embodiments of the present inven 
tion may use leverage on equities in the equity exposure 
portfolio. 
0262 An additional concrete example is now provided 
with reference to FIG. 19. These examples make the follow 
ing assumptions: interestrates evolve consistent with the term 
structure for U.S. Treasury securities as of Oct. 21, 2010; 
fixed income and equity investments carry a total fee (pro 
gram--fund expense ratio) of 80 bps; annuity costs at age 85 
are S7 per S1 of lifetime income. 
0263 Consider a participating investor that begins the 
payout program at age 65 with a S100,000 investment. Upon 
enrollment, the account is split between an $80,000 fixed 
income portfolio and a $20,000 equity portfolio. In this 
example, assume that at age 65 every dollar invested in fixed 
income can Support five cents of spending. Thus, spending for 
this investor begins at $4,000 per year. 
0264 Fast forward to age 66. Assume that the stock market 
has remained flat, but the target value for the equity portfolio 
has declined to S19,000. If this occurred, then the S1,000 
Surplus equity would be sold and converted to fixed income. 
The additional money in fixed income would allow the inves 
torto spendan additional S50 per year in retirement, growing 
the payout from $4,000 to $4,050 (in fact, spending would be 
slightly higher since the cost of lifetime income at age 66 is 
slightly cheaper than at age 65.) In any event, this process 
would continue until the portfolio is completely invested in 
fixed income by age 85. 
0265 FIG. 19 illustrates the spending profile assuming 
equity markets are either flat or increase at an annual rate of 
5%. In the current example, with flat equity markets, payouts 
grow at an annual rate of approximately 1.7%. By age 85. 
payouts have increased by 39% relative to the starting payout 
at age 65. If the stock market returns a modest 5% per annum, 
the growth rate of the payouts increases to 2.4% for a cumu 
lative increase of 59%. While there is no guarantee that pay 
outs will keep up with inflation, this approach to retirement 
investing gives participating investors an excellent chance for 
Substantial payout growth during retirement. 
0266 While embodiments of the invention have been 
illustrated and described, it will be clear that the invention is 
not limited to such embodiments. For example, in order to 
facilitate a thorough understanding of embodiments of the 
present invention, various examples of detailed algorithms 
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are provided; however, the exemplary algorithms are not 
intended to and should not be viewed as limiting the scope 
and/or applicability of the present invention. Numerous 
modifications, changes, variations, Substitutions, and equiva 
lents will be apparent to those skilled in the art, without 
departing from the spirit and scope of the invention, as 
described in the claims. 
What is claimed is: 
1. A computer-implemented method comprising: 
receiving, by one or more routines running on one or more 

computer systems, information regarding (i) a total 
value of assets held in an investment plan of an investor, 
(ii) a payout period during which cash payouts are to be 
made to the investor from the investment plan, (iii) 
expected amounts and timing of one or more other 
income sources and (iv) characteristics of a plurality of 
financial products within a limited universe of financial 
products available for investment within the investment 
plan; 

based on the information, determining, by the one or more 
routines, a feasible, personalized pattern of periodic 
cash payouts that is capable of being Supported by the 
investment plan and that is structured to achieve Substan 
tially level annual income for the investor during the 
payout period when combined with the one or more 
other income sources; 

maintaining a mapping, by the one or more routines, of a 
plurality of fixed income investments from the limited 
universe of financial products to corresponding constant 
maturity Treasury bond (CMT) weights; 

designing, by the one or more routines, a payout program 
that is expected to generate a stream of income sufficient 
to fund the feasible, personalized pattern of periodic 
cash payouts by determining an appropriate allocation 
of a portion of the total value of the assets held within the 
investment plan among the plurality of fixed income 
investments based on the mapping; 

implementing, by the one or more routines, the payout 
program within the investment plan by causing to be 
formed within the investment plan a payout portfolio 
including holdings in the plurality of fixed income 
investments in accordance with the determined appro 
priate allocation; and 

causing, by the one or more routines, a cash payout of the 
feasible, personalized pattern of periodic cash payouts 
to be paid to the investor. 

2. The method of claim 1, wherein the one or more other 
income sources include Social Security benefits to be 
received by one or both of the investor and a spouse of the 
investor. 

3. The method of claim 1, wherein the one or more other 
income sources include one or more of corporate defined 
benefit plan distributions, an inheritance and Surrender of an 
insurance policy having a cash value to be received by one or 
both of the investor and a spouse of the investor. 

4. The method of claim 1, wherein said determining an 
appropriate allocation of a portion of the total value of the 
assets held within the investment plan among the plurality of 
fixed income investments takes into consideration optimal 
timing of receipt of Social Security benefits by the investor. 

5. The method of claim 1, further comprising causing to be 
formed within the investment plan an equity exposure port 
folio 
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6. The method of claim 5, wherein the feasible, personal 
ized pattern of periodic cash payouts comprises a Sustainable 
periodic cash payout that can last for the investor's lifetime 
based on the investor purchasing an annuity prior to age 85. 

7. The method of claim 6, further comprising reserving 
sufficient funds to allow the investor to purchase the annuity 
by establishing a longevity reserve within the investment 
plan. 

8. The method of claim 7, wherein the payout portfolio 
represents approximately 65% of the total value of assets held 
within the investment plan, the equity exposure portfolio 
represents approximately 20% of the total value of assets held 
within the investment plan and the longevity reserve repre 
sents approximately 15% of the total value of assets held 
within the investment plan. 

9. The method of claim 1, further comprising responsive to 
growth of the non-payout portfolio, notifying the investor or 
a representative of the investor regarding anability to increase 
the feasible, personalized pattern of periodic cash payouts. 

10. The method of claim 1, wherein the investment plan 
comprises an employer-sponsored retirement plan. 

11. The method of claim 10, wherein the employer-spon 
sored retirement plan comprises a 401(k) plan. 

12. The method of claim 1, wherein the plurality of fixed 
income investments include one or more Treasury Inflation 
Protected Securities. 

13. The method of claim 1, wherein the equity exposure 
portfolio involves the use of leverage on Stocks or Stock funds. 

14. The method of claim 1, wherein the feasible, person 
alized pattern of periodic cash payouts accommodates finan 
cial circumstances of the investor as a result of structuring a 
particular pattern of periodic cash payouts tailored for the 
investor that is based upon one or more factors outside of the 
investment plan. 

15. The method of claim 1, wherein the one or more factors 
outside of the investment plan include expecting timing of 
claiming Social Security benefits by one or both of the inves 
tor and a spouse of the investor, required minimum distribu 
tions, information regarding a corporate defined benefit plan, 
information regarding a lump sum distribution, information 
regarding a desired bequest or information regarding one or 
more other sources of income. 

16. The method of claim 1, further comprising adjusting 
future periodic cash payouts of the feasible, personalized 
pattern of periodic cash payouts responsive to a request by or 
on behalf of the investor. 

17. The method of claim 1, wherein the payout portfolio 
approximates risk and return properties of an ideal Treasury 
bond ladder. 

18. A non-transitory computer-readable storage medium 
tangibly embodying a set of instructions, which when 
executed by one or more processors of one or more computer 
systems, cause the one or more processors to perform a 
method for creating flexible income, the method comprising: 

receiving information regarding (i) a total value of assets 
held in an investment plan of an investor, (ii) a payout 
period during which cash payouts are to be made to the 
investor from the investment plan, (iii) expected 
amounts and timing of one or more other income sources 
and (iv) characteristics of a plurality of financial prod 
ucts within a limited universe of financial products avail 
able for investment within the investment plan; 

based on the information, determining a feasible, person 
alized pattern of periodic cash payouts that is capable of 
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being Supported by the investment plan and that is struc 
tured to achieve substantially level annual income for the 
investor during the payout period when combined with 
the one or more other income sources; 

maintaining a mapping of a plurality of fixed income 
investments from the limited universe of financial prod 
ucts to corresponding constant maturity Treasury bond 
(CMT) weights; 

designing a payout program that is expected to generate a 
stream of income sufficient to fund the feasible, person 
alized pattern of periodic cash payouts by determining 
an appropriate allocation of a portion of the total value of 
the assets held within the investment plan among the 
plurality offixed income investments based on the map 
ping; 

implementing the payout program within the investment 
plan by causing to be formed within the investment plan 
a payout portfolio including holdings in the plurality of 
fixed income investments in accordance with the deter 
mined appropriate allocation; and 

causing a cash payout of the feasible, personalized pattern 
of periodic cash payouts to be paid to the investor. 

19. The non-transitory computer-readable storage medium 
of claim 18, wherein the one or more other income sources 
include Social Security benefits to be received by one or both 
of the investor and a spouse of the investor. 

20. The non-transitory computer-readable storage medium 
of claim 18, wherein said one or more other income sources 
include one or more of corporate defined benefit plan distri 
butions, an inheritance and Surrender of an insurance policy 
having a cash value to be received by one or both of the 
investor and a spouse of the investor. 

21. The non-transitory computer-readable storage medium 
of claim 18, wherein said determining an appropriate alloca 
tion of a portion of the total value of the assets held within the 
investment plan among the plurality of fixed income invest 
ments takes into consideration optimal timing of receipt of 
Social Security benefits by the investor. 

22. The non-transitory computer-readable storage medium 
of claim 18, wherein the method further comprises causing to 
be formed within the investment plan an equity exposure 
portfolio 

23. The non-transitory computer-readable storage medium 
of claim 22, wherein the feasible, personalized pattern of 
periodic cash payouts comprises a Sustainable periodic cash 
payout that can last for the investor's lifetime based on the 
investor purchasing an annuity prior to age 85. 

24. The non-transitory computer-readable storage medium 
of claim 23, wherein the method further comprises reserving 
sufficient funds to allow the investor to purchase the annuity 
by establishing a longevity reserve within the investment 
plan. 

25. The non-transitory computer-readable storage medium 
of claim 24, wherein the payout portfolio represents approxi 
mately 65% of the total value of assets held within the invest 
ment plan, the equity exposure portfolio represents approxi 
mately 20% of the total value of assets held within the 
investment plan and the longevity reserve represents approxi 
mately 15% of the total value of assets held within the invest 
ment plan. 

26. The non-transitory computer-readable storage medium 
of claim 18, wherein the method further comprises responsive 
to growth of the non-payout portfolio, notifying the investor 
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or a representative of the investor regarding an ability to 
increase the feasible, personalized pattern of periodic cash 
payouts. 

27. The non-transitory computer-readable storage medium 
of claim 18, wherein the investment plan comprises an 
employer-sponsored retirement plan. 

28. The non-transitory computer-readable storage medium 
of claim 27, wherein the employer-sponsored retirement plan 
comprises a 401(k) plan. 

29. The non-transitory computer-readable storage medium 
of claim 18, wherein the plurality offixed income investments 
include one or more Treasury Inflation-Protected Securities. 

30. The non-transitory computer-readable storage medium 
of claim 18, wherein the equity exposure portfolio involves 
the use of leverage on Stocks or stock funds. 

31. The non-transitory computer-readable storage medium 
of claim 18, wherein the feasible, personalized pattern of 
periodic cash payouts accommodates financial circumstances 
of the investor as a result of structuring a particular pattern of 
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periodic cash payouts tailored for the investor that is based 
upon one or more factors outside of the investment plan. 

32. The non-transitory computer-readable storage medium 
of claim 18, wherein the one or more factors outside of the 
investment plan include expecting timing of claiming Social 
Security benefits by one or both of the investor and a spouse 
of the investor, required minimum distributions, information 
regarding a corporate defined benefit plan, information 
regarding a lump Sum distribution, information regarding a 
desired bequest or information regarding one or more other 
Sources of income. 

33. The non-transitory computer-readable storage medium 
of claim 18, wherein the method further comprises adjusting 
future periodic cash payouts of the feasible, personalized 
pattern of periodic cash payouts responsive to a request by or 
on behalf of the investor. 

34. The non-transitory computer-readable storage medium 
of claim 18, wherein the payout portfolio approximates risk 
and return properties of an ideal Treasury bond ladder. 
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