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7 The True Impact of Single-Premium Immediate Annuities on

Retirement Sustainability: A TotalWealth Perspective
by Michael E. Kitces, MSFS, MTAX, CFP®, CLU, ChFC, RHU, REBC, CASL
and Wade D. Pfau, Ph.D., CFA

This paper challenges conventional wisdom about the use and value of
single premium immediate annuities (SPIAs). In fact, the authors
suggest that the primary scenarios where SPIAs should be used are
specifically those where the intent is to hedge significant longevity risk
beyond life expectancy, and that for most retirees, the more effective
way to improve retirement outcomes is simply to implement the rising
equity glide path that bucketed SPIA strategies indirectly create.

23 Asset Valuations and Safe Portfolio Withdrawal Rates
by David Blanchett, CFA, CFP®, Michael Finke, Ph.D., CFP®, and Wade
D. Pfau, Ph.D., CFA

This paper demonstrates that the safety of a given withdrawal
strategy is significantly affected by the initial bond yield and cyclically
adjusted price-to-earnings (CAPE) value at retirement, and that the
relative impact varies based on the portfolio equity allocation.

37 Financial Behaviors of Clients in or Near Retirement: What
Advisers Need to Know
by Helen K. Simon, DBA, CFP®, RMA℠

This paper seeks to pinpoint behavioral biases identified by the literature
in the field of behavioral finance that are of particular concern to advisers
who work with clients both close to and already in retirement. The
literature suggests that hyper loss aversion and overconfidence are
significant behavioral pitfalls, which may well be amplified by bounded
rationality. This paper further seeks to coach advisers on how theymight
overcome these issues through actively listening, educating and learning
to sincerely share client concerns after discovering the roots of these very
real trepidations.

45 Take the Money: Should You Draw Social Security Benefits
Early?
by Herman Manakyan, Ph.D., Danny Ervin, Ph.D. and E. Tylor
Claggett, Ph.D., CFA

Formost Americans, decisions regarding their federal benefits in retirement
are someof themost significant factors in their financial well-being. At the
same time, these decisions can also be extremely complex and dependent
on age, marital status, income level, life expectancy, availability of other
assets, and the like. As such,many prospective retirees require professional
guidance in reaching these decisions. This paper addresses a specific
component of these decisions regarding the optimal timing to initiate
Social Security retirement insurance (SSRI) benefits. We use Monte Carlo
simulation analyses, incorporating over eight decades of market data, to
model the lifetime SSRI benefits resulting from the various timing options
for commencing benefits.

55 The Cost of Guaranteed Income: A Consumer-Oriented
Approach to Considering the Value of Variable Annuities with
Guaranteed Lifetime Withdrawal Benefit Riders
by Rosita P. Chang, Ph.D., CFA, CFP®, Jack C. DeJong, Jr. Ph.D., CFA,
Qianqiu Liu, Ph.D., John H. Robinson and Jack Suyderhoud, Ph.D.

Variable annuities are among the most complex and controversial
products in the investment universe. Although a fair amount of research
regarding the merits of VAs with guaranteed lifetime withdrawal
benefit (GLWB) riders has been published over the past decade, to date,
few of these papers have been of practical usefulness in guiding consumer
decision-making. This paper begins to fill this information gap by (1)
identifying the circumstances underwhich VA contracts with GLWBs seem
most rational, and (2) helping consumers and practitioners assess the
relativemerits of various “real-world” guaranteed lifetimewithdrawal riders.

71 Having ‘The Talk’ About Retirement: The Key to Retaining
Assets
by Jack Tatar

Wealthmanagement firms, banks and online trading firms are pursuing the
huge opportunity that exists with the transfer of wealth between the
generations. In the pursuit of maintaining these assets in-house between
generations, the approach that firms have taken is the costly option of
using online tools to entice younger investors into becoming new clients.
Theremay be a better way. It may be as easy asmaking a connectionwith
them through their parents (existing clients). For an adviser, the best way
tomake this connectionmay be to discuss retirement and later life issues
with your existing client.
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Welcome to the Spring 2014 issue of the

Retirement Management Journal℠ (RMJ), a

special double issue that features both academic

and practitioner peer-reviewed papers.

As you will read, this issue features papers that

continue to expand the body of retirement-planning knowledge and, equally

if not more importantly, challenge conventional wisdom.

Chief among the contributions is the winner of our third annual Academic

Thought Leadership Award – The True Impact of Single Premium Immediate

Annuities On Retirement Sustainability: A TotalWealth Perspective co-written

by Michael Kitces, MSFS, MTAX, CFP®, CLU, ChFC, RHU, REBC, CASL, a partner

and director of research at Pinnacle Advisory Group and Wade Pfau, Ph.D.,

CFA, a professor of retirement income at the American College.

Mr. Kitces and Dr. Pfau examine how to finance a particular spending goal,

which is an inflation-adjusted amount equal to either 4% or 6% of initial

retirement date assets, and how to sustain that income stream for as long as

possible in retirement.

In their paper, the authors examine the relative success of static portfolios,

stock/single premium income annuity (SPIA) portfolios, and dynamic

stock/bond portfolios that match the glide path of a stock/SPIA strategy, in

order to separate the impact of the glide path and the impact of mortality

credits into their component parts.

What they found is this: Prior studies, which indicated a benefit to partially

annuitizing a retiree’s portfolio, were often actually showing the benefits of

a rising equity glide path using a bucketed liquidation strategy that spends

down fixed assets first and allows the household equity allocation to rise.

The authors’ research shows that SPIAs can enhance retirement success, but

retirees must live well past life expectancy before the uniquemortality credit

contribution from SPIAs provide material benefits. In essence, the authors

suggest that the primary scenarios where SPIAs should be used are specifically

those where the intent is to hedge significant longevity risk beyond life

expectancy and where the benefit of mortality credits begin to dominate.

For most retirees, however, the authors say retirement outcomes can be

improved by simply implementing the rising equity glide path that bucketed

SPIA strategies indirectly create, without the annuity contract itself.

No doubt this paper will generate significant debate among those in the

retirement-planning profession and industry. We encourage you to discuss

this paper on the Retirement Income Industry Association’s LinkedIn

Discussion Group.

In addition, this issue features the winner of our fourth annual Practitioner

Thought Leadership Award – Financial Behaviors of Clients In or Near

Retirement: What Advisers Need to Knowwritten by Helen Simon, DBA, CFP®,

RMA. Dr. Simon has been on the faculty of Florida International University

(FIU) in Miami since 2003 and teaches classes in Investments and Risk

Management.

Dr. Simon’s paper seeks to pinpoint behavioral biases, identified by literature

in the field of behavioral finance, that are of particular concern to advisers

who work with clients both close to and already in retirement. The literature

suggests that hyper loss aversion and overconfidence are significant behavioral

pitfalls, which may well be amplified by bounded rationality. This paper

further seeks to coach advisers in how they might overcome these issues

through actively listening, educating and learning to sincerely share client

concerns after discovering the roots of these very real trepidations.

In addition, this issue features another paper that explores how to create a

sustainable drawdown strategy. The paper, Asset Valuations and Safe Portfolio

Withdrawal Rates, was co-written by David Blanchett, CFA, CFP®, head of

retirement research at Morningstar Investment Management, Michael Finke,

Ph.D., CFP®, a professor and Ph.D. coordinator at the Department of Personal

Financial Planning at Texas Tech University, and Dr. Pfau.

In their paper, the authors find that the safety of a given withdrawal strategy

is significantly affected by the initial bond yield and cyclically adjusted price-

to-earnings (CAPE) ratio value at retirement, and that the relative impact varies

based on the portfolio equity allocation.

Using valuation measures current as of April 15, 2013, for instance a bond yield

of 2% and a CAPE of 22, the authors found that the probability of success for

a 40% equity allocation with a 4% initial withdrawal rate over a 30-year period

was approximately 48%. That success rate was materially lower than past

studies and has sobering implications on the likelihood of success for retirees

today as well as howmuch those near retirement may need to save to ensure

a successful retirement.

LETTER FROM THE EDITOR
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Another paper that deserves your attention is Take the Money: Should You

Draw Social Security Benefits Early? by Herman Manakyan, Danny Ervin and

E. Tylor Claggett, all of whom are professors of finance at the Franklin P.

Perdue School of Business at Salisbury University.

As many know, deciding when to begin Social Security retirement benefits

can be a complicated and complex process. To do correctly, youmust examine

a number of qualitative and quantitative factors such as risk aversion, life

expectancy, cash flow needs, other sources of income, family circumstances,

and the like. In their study, the authors provide a quantitative framework

based on simulation analyses powered by 85 years of market data to compare

various Social Security claiming strategies. What they found, perhaps contrary

to what is becoming conventional wisdom, is that early claiming strategies

which invest the early benefits in portfolios containing both equity and debt

to support additional future income have high likelihoods of producing larger

lifetime present values of cash flows than the comparable Social Security

deferral options.

That’s just a taste of what you’ll read in this issue. As always, we hope that you

enjoy our latest issue of the RMJ, which I should note doesn’t become a reality

without the help of our peer reviewers. Thanks again for your continuing

support of the RMJ, and do contact us if you are interested in publishing a

paper, supporting the RMJ financially, and/or distributing the RMJ to your

constituents.

And lastly, I should note that the current and all back issues of the Retirement

Management Journal are now available for purchase on Amazon.com.

Robert J. Powell, III
Editor & Publisher, editor@RetirementManagementJournal.org
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Executive Summary
Past research on systematic withdrawals and
annuitization tends to find that partial annuitization
reduces the probability of financial asset depletion and
may even provide an opportunity to build a larger
portfolio legacy value for sufficiently long retirement
periods. We agree with these findings, but determine
that partial annuitization itself is only the reason for
these outcomes in a subset of cases. When retiree
wealth is investigated from a total balance sheet
perspective, by including the present value of remaining
single-premium immediate annuity (SPIA) payments
as a way to show the implied stock/bond asset
allocation glide path, a significant portion of the benefits
provided by a stocks/SPIAstrategy can be explained by
the implied rising equity glide path underlying the

approach.Accordingly, we examine the relative success
of static portfolios, stock/SPIA portfolios and dynamic
stock/bond portfolios that match the glide path of a
stock/SPIA strategy in order to separate the impact of
the glide path and the impact of mortality credits into
their component parts. The conclusion shows that prior
studies which indicated a benefit of partially annuitizing
a retiree’s portfolio were often actually showing the
benefits of a rising equity glide path using a bucketed
liquidation strategy that spends down fixed assets first
and allows the household equity allocation to rise.
Although this research finds that SPIAs can enhance
retirement success, retirees must live well past life
expectancy before the unique mortality credit
contribution from SPIAs provides material benefits, as
the remainder of the SPIA “benefit” can be replicated
simply by using bonds and stocks with a rising equity
glide path, and this result is observed when measuring
both the probability of failure and the magnitude of
failure. In fact, for those who do not live to life
expectancy, the impact of SPIAs is positive only
because the value of the rising equity glide path (which
can be replicated without the SPIA) outweighs the
negative contribution from mortality credits. Because
the primary value of SPIAs, in the form of mortality
credits, accrues for those who live beyond life
expectancy, the results also show that inflation-adjusted
SPIAs are more effective than fixed SPIAs, due to the
larger payments in later years. Given this current
research, the primary scenarios where SPIAs should be
used are specifically those where the intent is to hedge
significant longevity risk beyond life expectancy, where
the benefit of mortality credits begin to dominate; in the
remaining scenarios for most retirees, though,

The True Impact Of Immediate Annuities
On Retirement Sustainability:
A Total Wealth Perspective

BY MICHAEL E. KITCES, MSFS, MTAX, CFP®, CLU, CHFC, RHU, REBC, CASL AND WADE D. PFAU, PH.D., CFA

MICHAEL E. KITCES, MSFS,
MTAX, CFP®, CLU, CHFC,
RHU, REBC, CASL
PARTNER AND THE DIRECTOR
OF RESEARCH
PINNACLE ADVISORY GROUP

WADE D. PFAU, PH.D., CFA
PROFESSOR OF RETIREMENT
INCOME
PH.D. PROGRAM FOR FINANCIAL
AND RETIREMENT PLANNING
THE AMERICAN COLLEGE
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retirement outcomes can be improved by simply
implementing the rising equity glide path that bucketed
SPIA strategies indirectly create, without the annuity
contract itself.

Introduction
Since Ameriks, Warshawsky, and Veres (2001)
published their seminal work, numerous studies
[examples include Huang, Grove, and Taylor (2012)
and Pfau (2013)] have demonstrated that including a
single premium immediate annuity (SPIA) into a
retirement-income portfolio can extend portfolio
sustainability and even support a larger bequest for
those with extended longevity. To provide one example
from their study, we can compare systematic
withdrawals from an 85% stocks and 15% bonds
annually rebalanced retirement portfolio to a scenario in
which half of the assets are used to purchase a fixed
SPIA at retirement and the remaining assets are
annually rebalanced to 85/15 for stocks and bonds. With
a 4.5% inflation-adjusted withdrawal rate objective,
their no-SPIA portfolio experienced a failure rate of
26.8% after 40 years and the median real remaining
wealth was 95% of the retirement date value. When half
of the assets are used to purchase a SPIA at retirement,
the failure rate after 40 years was only 14.1% (with
income still arriving from the SPIAeven with depletion
of the financial portfolio), and the median remaining
real wealth was 102% of the retirement date value. This
happens despite the portfolio initially being reduced by
half when the SPIA is purchased. Essentially, the SPIA
reduces the probability of portfolio depletion, provides
some income even when the portfolio is depleted, and
eventually may allow for a larger pool of financial
assets to be left as a bequest.

There is, however, an aspect of this methodology which
merits critical consideration. The typical approach is to
divide retirement date assets between stocks, bonds and
SPIAs, and to then maintain a fixed asset allocation for
stocks and bonds within the financial portfolio over the
entire retirement period. This was the idea behind the
example provided above. Any assets in the financial
portfolio were always rebalanced to 85% stocks and

15% bonds. Doing this loses sight of retiree wealth from
a total balance sheet perspective. Retirement wealth
consists not only of financial assets, it also includes
human and social capital. In this context, the SPIA
maintains a present value which should be included on
the retiree's balance sheet. Asset allocation in this
context should be considered in terms of the entire
household balance sheet, and a SPIA purchase has
implications for the actual stock allocation of retirement
assets from the total wealth perspective.

We will delve into these implications through a deeper
investigation of retiree wealth from a total balance sheet
perspective by including the present value of the
remaining SPIA payments as a way to develop a
stock/bond asset allocation glide path which can more
properly be compared to the decision of partial
annuitization. We find that a significant portion of the
benefits provided by a stocks/SPIA strategy can be
explained by the implied rising equity glide path of the
strategy, rather than by mortality credits or any other
inherent advantages of the SPIA, and that this benefit
can be replicated with a portfolio of just stocks and
bonds and no SPIAs. Retirees must live well past life
expectancy before SPIAs provide benefits which cannot
otherwise be replicated with bonds and a rising equity
glide path; in extreme longevity scenarios, though, the
benefit of SPIAs is still highly and uniquely beneficial.

Methodology
Our hypothetical retirees are attempting to finance a
particular spending goal, which is an inflation-adjusted
amount equal to either 4% or 6% of initial retirement
date assets, and to sustain that income stream for as long
as possible in retirement.

There are three basic scenarios for how the retiree will
attempt to finance their retirement goal. In Scenario 1,
the retiree uses a systematic withdrawal strategy from
a portfolio of stocks and bonds which is rebalanced
annually to a fixed 50/50 asset allocation. In Scenario 2,
the retiree uses 50% of their portfolio to purchase a
SPIA and maintains a 100% stock allocation (which is
50% of their retirement date assets) for their financial
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portfolio through the remainder of their retirement. With
this approach, the percentage of total assets remaining
in stocks in Scenario 2 matches the allocation to stocks
in Scenario 1 for the first year of retirement, but the
percentage of assets in stocks from the total portfolio
perspective including the present value of the SPIAwill

vary over time (as there is no rebalancing mechanism
between stocks and SPIAs). In Scenario 3, the initial
stock/bond allocation for the first year retirement is the
same 50/50 as in Scenario 1. No SPIA is purchased.
However, in subsequent years, the stock/bond
allocation is rebalanced so that the portion of assets in

TABL E 1

5.50% 3.37% 20.7% 1 0.3 -0.2

1.75% 1.54% 6.5% 0.3 1 -0.6

3.00% 2.91% 4.2% -0.2 -0.6 1

3.75%

Stocks

Bonds

Inflation

Equity Premium

Scenario A: Modeled on Evensky Assumptions for MoneyGuidePro

Source: Own calculations from Stocks, Bonds, Bills, and Inflation data provided byMorningstar and Ibbotson Associates. The U.S. S&P
500 index represents the stock market, and intermediate-term U.S. government bonds represent the bondmarket.

Arithmetic
Means

Geometric
Means

Standard
Deviations Stocks Bonds Inflation

Real Returns Correlation Coefficients

5.10% 3.10% 20.0% 1 0.1 -0.2

0.30% 0.06% 7.0% 0.1 1 -0.6

2.10% 2.01% 4.2% -0.2 -0.6 1

4.80%

Stocks

Bonds

Inflation

Equity Premium

Scenario B: Lower Future Returns

Arithmetic
Means

Geometric
Means

Standard
Deviations Stocks Bonds Inflation

Real Returns Correlation Coefficients

8.59% 6.46% 20.7% 1 0.1 -0.2

2.56% 2.35% 6.5% 0.1 1 -0.6

3.07% 2.98% 4.2% -0.2 -0.6 1

6.03%

Stocks

Bonds

Inflation

Equity Premium

Scenario C: Historical Data
Summary Statistics for U.S. Real Returns Data, 1926 – 2011

Arithmetic
Means

Geometric
Means

Standard
Deviations Stocks Bonds Inflation

Real Returns Correlation Coefficients
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stocks matches the evolving implied portion of total
wealth in stocks for the stocks/SPIA combination in
Scenario 2. In essence, the bond portion of the portfolio
is allocated to be equivalent to the present value of the
remaining SPIApayments, with the remainder allocated
to stocks. This allows us to isolate the glide path effect
from the mortality credit effect of the stock/SPIA
combination.

Table 1, on the previous page, shows the real return
capital market expectations used to guide 100,000
Monte Carlo simulations. For the baseline, we use the
real return assumptions prepared by Harold Evensky,
a Certified Financial Planner and president of Evensky
& Katz, and an associate professor at Texas Tech
University, for the popular financial planning software
MoneyGuidePro as of July 2013. In order to understand
more about the implications for different capital market
assumptions, we also consider a second scenario more
closely calibrated to the low interest rate environment
affecting today’s retirees, and a third scenario based on
the more optimistic historical real return averages found
in Ibbotson’s Stocks, Bonds, Bills, and Inflation
yearbook.

To calculate annuity payout rates, we assume an
inflation-adjusted SPIA is priced using survival
probabilities and a flat yield curve with the same
assumed compounded real growth rate for bonds in
each of the three capital market scenarios. In the
baseline scenario, the annual compounded nominal
return is 4.49% for bonds when combining the real
return with the projected impact of inflation. Our
baseline analysis is for a 65-year old male, but we also
consider 65-year old females and couples, and 75-year
old males. Mortality and survival probabilities are
estimated with a Gompertz distribution function based
on gender-specific parameters for modal age of death
and the dispersion coefficient provided as reasonable
values in Milevsky (2006). These are shown in Table
2, on next page, as well as comparisons from the Social
Security Administration’s 2009 Period Life Table,
which some contend underestimates longevity by not
incorporating expected future mortality reductions (i.e.

the mortality rate for 85-year-olds today is likely larger
than the mortality rate that 65-year olds today will
experience in 20 years when they are 85).

For the 65-year-old males, the baseline case
assumptions imply a payout rate of 5.8% for the
inflation-adjusted SPIA and 7.96% for the fixed SPIA
(implications of other payout rates are discussed briefly
later). Table 2 also provides payout rates for other
capital market assumptions and for females and
couples. Also included in Table 2 are the initial
withdrawal rates from remaining financial assets
required to meet the two different spending goals of 4%
and 6% when half of the client’s retirement date assets
are used to purchase a SPIA.

We assume that the SPIAs are priced in an actuarially
fair manner without any overhead charges to reduce
their payout rates. We also assume that stocks and bonds
earn their underlying index returns without any
additional fees. This is so we can isolate the impacts of
glide paths and mortality credits without otherwise
confounding the results by applying different types of
fee structures.

In analyzing the results, we consider two distinct
outcome metrics. The first is the probability of financial
asset depletion, using the various investment
assumptions and withdrawal strategies indicated earlier.
This is the classic measure of retirement failure,
indicating the probability that the financial portfolio is
depleted, which we test at several different time
intervals.

However, a shortcoming of this measure is that it does
not quantify the magnitude of failure. The distinction is
important, as in the case of partial annuitization some
income will still be received even in the event of
financial asset depletion, while in the case of portfolio-
only scenarios financial asset depletion means a total
loss of income from financial assets.

To remedy this, we also provide a measure of the
magnitude of failure, which we quantify by calculating
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TABL E 2 :

Gompertz Distribution Parameters for 65-year-olds

20.4 7.1 20.9 32.4 16.5%

23.9 10.9 24.9 35.1 28.2%

27.6 18 28.2 36.4 40.0%

Males

Females
Couples
(last survivor)

Number of Remaining Years in Life for 65-year-olds
Life Expectancy 10th Percentile Median 90th Percentile Probability to Live

30 More Years

88.18 10.5

92.63 8.78

Males

Females

m b

For Comparison Purposes: Number of Remaining Years in Life for 65-year-olds
Using Social Security Administration 2009 Period Life Table (http://www.ssa.gov/OACT/STATS/table4c6.html)

Life Expectancy 10th Percentile Median 90th Percentile Probability to Live
30 More Years

Simulated SPIA Payout Rates for 65-year-olds

17.5 5.3 17.9 28.5 6.7%

20.2 7.4 21 31.2 13.4%

24 14.6 24.5 32.5 19.2%

Males

Females
Couples
(last survivor)

5.8 7.96 5.05 7.15 4.46 6.47

4.83 6.17 4.12 5.4 3.58 4.79

6.35 8.66 5.58 7.84 4.96 7.14

Baseline Evensky

Low Returns

Historical

Inflation-
Adjusted Fixed

Inflation-
Adjusted Fixed

Inflation-
Adjusted Fixed

Male Female Couple(Joint and 100% Survivors)Capital Market
Adjustments

Required Withdrawal Rate from Financial Assets in First Year of Retirement to Meet 4% Spending
Goal When 50% of Financial Assets are Used for SPIA Purchase

2.2 0.04 2.95 0.85 3.54 1.53

3.17 1.83 3.88 2.6 4.42 3.21

1.65 -0.66 2.42 0.16 3.04 0.86

Baseline Evensky

Low Returns

Historical

Inflation-
Adjusted Fixed

Inflation-
Adjusted Fixed

Inflation-
Adjusted Fixed

Male Female Couple(Joint and 100% Survivors)Capital Market
Adjustments

Required Withdrawal Rate from Financial Assets in First Year of Retirement
to Meet 6% Spending Goal When 50% of Financial Assets are Used for SPIA Purchase

6.2 4.04 6.95 4.85 7.54 5.53

7.17 5.83 7.88 6.6 8.42 7.21

5.65 3.34 6.42 4.16 7.04 4.86

Baseline Evensky

Low Returns

Historical

Inflation-
Adjusted Fixed

Inflation-
Adjusted Fixed

Inflation-
Adjusted Fixed

Male Female Couple(Joint and 100% Survivors)Capital Market
Adjustments
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the averaged sum of real expenditures which could not
be met relative to the withdrawal goal (calculated
independently for each of the various time intervals
tested). This shortfall below the spending goal
acknowledges the partial income provided by the SPIA
even when financial assets are depleted and therefore
provides a measure of the “magnitude of failure” as
opposed to only investigating the “probability of
failure.”

Results
Figure 1, to the left, tracks the evolution of real income
from the inflation-adjusted and fixed SPIAs over the
retirement period for 65-year-old males. The
compounding inflation rate is 2.91%, consistent with
the assumptions for our baseline scenario (reported as
Scenario A in the Table 1 assumptions). At this
compounded rate of inflation, it takes just over 11 years
for the real income provided by the fixed SPIA to fall
below that generated by the inflation-adjusted SPIA.

Next, Figure 2, below left, identifies the path for the
present value of remaining annuity payments as a male
proceeds through retirement after having annuitized
$100 at age 65. The discount rate is the average
compounded return on bonds (i.e., 1.54% from the
Scenario A baseline assumptions). Because payments
from the fixed SPIAare nominally level throughout the
time horizon, while inflation takes its toll, on a real basis
they are higher at the start and decline over time.
Conversely, because inflation-adjusted SPIApayments
are scheduled to rise with inflation, the payment stream
increases nominally over time and remains level on an
inflation-adjusted basis.Accordingly, the present value
of remaining payments from the inflation-adjusted
SPIA exceeds those from the fixed SPIA in the years
after the SPIA purchase.

As a counterpart to what is seen in Figure 1, Figure 3,
next page top right, shows how the pattern of income
needs from financial assets will vary over time based
on the type of SPIA purchased. This figure shows
income needs from financial assets, which are 50% of
the initial assets, so that the necessary withdrawal rates
as a percentage of retirement date assets are double
these amounts (i.e., a 1.1% withdrawal rate from 50%
of the portfolio is the equivalent of a 2.2% withdrawal
rate from financial assets). Since the fixed SPIA has a
higher initial payout rate, but the real value of this
income source declines with inflation over time,
someone dividing assets between stocks and fixed
SPIAs will be able to withdraw less from their financial
portfolio to meet their overall spending goal in the early
part of retirement, but these spending needs increase

F IGURE 1 : RE A L INCOME PROV ID ED BY S INGL E PREM IUM

IMMED IAT E ANNU I T I E S P ER $ 100 ANNU I T I Z ED FOR 65-Y E AR-
OLD MALES

F IGURE 2 : PR E S ENT VALUE OF REMA IN ING SP IA INCOME BY

AGE WHEN $100 I S ANNU I T I Z ED AT AGE 65 FOR 65-Y E AR-
OLD MALES
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over the retirement period.

The varying spending patterns have implications for the
implied stock allocation from a total wealth perspective
over the retirement period. Lower income needs from
the stock portfolio allow it to grow more quickly than
otherwise, implying that the allocation to stocks from
the total wealth perspective (the value of the stock
portfolio plus the present value of the remaining SPIA
payments) rises more quickly with the fixed SPIAthan
the inflation-adjusted SPIA. As well, as we saw in
Figure 2, the present value of remaining payments from
a fixed SPIA decreases more quickly over time. Figure
4, below right, highlights the combined impact of these
factors by showing the median stock allocation across
the Monte Carlo simulations for a retiree investing their
retirement date assets 50/50 between stocks and SPIAs.
The glide path allocation for stocks rises more quickly
with a fixed SPIAthan with an inflation-adjusted SPIA,
but both strategies indeed imply a rising equity glide
path (increasing stock allocation) over retirement in the
median case.

Figure 5, at top of next page, shows the distribution of
stock allocations from a total wealth perspective across
the Monte Carlo simulations. The 10th, 25th, 50th, 75th,
and 90th percentiles of the distribution are illustrated
for fixed and inflation-adjusted SPIAs. More often than
not, the stock allocation increases as the portfolio of
financial assets either grows or at least declines more
slowly than the present value of the remaining annuity
payments. However, in some simulations, a sequence of
poor stock market returns sends the financial assets on
a trajectory toward zero, reducing the effective stock
allocation. Whenever financial assets are depleted, the
stock allocation becomes 0%, as the present value of
remaining SPIA payments is all which remains. The
stocks and fixed SPIAcombination generally results in
a higher stock allocation, but due to the declining
purchasing power of the fixed SPIA and increasing
reliance on the portfolio, the downside risk is also
greater; accordingly, there is a 10% chance of portfolio
depletion by age 92 and a 25% chance by age 103 with
a fixed SPIA while the inflation-adjusted SPIA at the

10th percentile doesn’t fail until age 97 (and doesn’t fail
through age 105 at the 25th percentile).

Figure 6, at the bottom of next page, begins our move
toward seeing the implications of these previous figures.
It shows the remaining financial assets at the 10th
percentile of the distribution for each of the 3 scenarios
for a 4% withdrawal rate and a 50/50 initial allocation.
The financial portfolio is used to obtain the income
needed up to the 4% goal after accounting for any SPIA

F IGURE 3 : RE A L INCOME NEEDED FROM F INANC I A L ASS E TS TO

MEET 4% INF L AT ION-AD JU ST ED SP END ING GOAL WITH AN

IN I T I A L 50/50 ALLOCAT ION TO STOCKS AND SPIAS

F IGURE 4 : MED IAN ALLOCAT ION TO STOCKS OVER T IME

FROM A TOTAL WEALTH PER S P ECT I V E W I TH AN IN I T I A L
50/50 ALLOCAT ION TO STOCKS AND SPIAS
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income. Here we can see the impact of the rising equity
glide path in helping to extend portfolio sustainability.
This is the difference in wealth paths for Scenarios 1
and 3 in this unlucky 10th percentile scenario. Also,
though the stock/SPIA strategy leads to less wealth in
the early part of retirement, should the retiree live long
enough, the financial portfolio of stocks can grow to be
larger even in this unlucky case. Even without including
the present value of SPIAs, the stock/SPIA strategy
provides more liquid assets by age 88 for both types of
SPIAs, showing how SPIA strategies begin to provide
more income for those who live several years past life
expectancy.

Table 3, next page, shows the initial results of the three
scenarios – the probability of failure at a 4% withdrawal
rate for a fixed 50/50 stock/bond allocation, the 50/50
stock/SPIAallocation, and the stock/bond portfolio that
follows a glide path mimicking the stock/SPIA
allocation, tested using both a real SPIA and a fixed
SPIA.

In virtually all scenarios, the stock/SPIA results are
superior to the 50/50 stock/bond results, affirming the
prior results of Warshawsky et. al. and other studies
regarding the benefits of SPIAs. Failure rates were
diminished, often quite substantially, with the use of
stock/SPIA portfolios. One exception was a slightly
higher failure rate for stock/SPIA results in the low
returns environment over a 15- and 20-year time
horizon, which we attribute primarily to the fact that the
individual didn’t even survive to life expectancy, and
given the low returns, simply didn’t live long enough to
accrue substantial mortality credits. On the other hand,
the longer the time horizon, the more significant the
benefit of stock/SPIA portfolios over stock/bond
portfolios, and furthermore the greater that the use of
real SPIAs outperformed fixed/nominal SPIAs (as for
those who significantly live past life expectancy, the
inflation-adjusted payments in the later years provide
more substantial internal rates of return).

In the case of the implied glide path scenarios, a more
interesting trend emerges. In general, the implied glide

F IGURE 5 : D I STR I BUT ION OF AL LOCAT ION TO STOCKS OVER

T IME FROM A TOTAL WEALTH PER S P ECT I V E W I TH AN IN I T I A L
50/50 ALLOCAT ION TO STOCKS AND SPIAS

F IGURE 6 : REMA IN ING REAL WEALTH AT 10TH PERC ENT I L E
W I TH A 4% WITHDRAWAL RATE FOR A 65-Y E AR-OLD MALE
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path scenario results are better than the fixed stock/bond
scenarios, but not as good as the stock/SPIA scenarios.
This accentuates the fact that at least some of the
improvement of going from the static stock/bond to the
stock/SPIAis not actually a result of the SPIAat all, but
instead simply a bucketing approach that leads to a
liquidation strategy, where the fixed portion of the
portfolio is disproportionately liquidated in the early
years, such that the stock allocation from a total wealth
perspective rises (as shown earlier in Figure 4).
Accordingly, the difference between the implied glide

path and the static 50/50 portfolio essentially represents
the benefit of the glide path, while the difference
between the glide path scenario and the stock/SPIA
scenario reveals the true benefit of the SPIA itself.

Accordingly, the results in Table 3, above, actually
separate these improvements into their component
parts. For instance, with the Evensky assumptions and
a 30-year time horizon, the fixed 50/50 portfolio has a
26.5% probability of depletion, while the stock/SPIA
scenario only has a 7.6% chance of depletion, an

TABL E 3 : PROBAB I L I T Y OF F INANC I A L ASS E T DEP L E T ION

15 0.1 0.1 0.0 108% -8% 0.2 0.0 167% -67%
20 3.6 1.3 1.3 103% -3% 2.3 1.5 166% -66%
25 13.7 4.0 8.8 50% 50% 7.4 9.6 65% 35%
30 26.5 7.6 20.1 34% 66% 14.1 20.8 46% 54%
35 37.9 11.2 30.5 28% 72% 21.1 31.0 41% 59%
40 47.3 14.6 38.7 26% 74% 27.3 38.9 42% 58%

For 65-year-old Males With a 50/50 Asset Allocation at Retirement and a 4% Withdrawal Rate
Baseline Evensky Assumptions

Retirement
Period

Fixed 50/50
Stocks/Bonds

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

Failure Rates Contributions Failure Rates Contributions

Real SPIA Fixed SPIA

15 0.2 1.3 0.0 658% -558% 1.1 0.0 594% -494%
20 5.8 6.5 3.3 130% -30% 6.5 3.4 129% -29%
25 20.9 14.0 16.6 62% 38% 15.0 16.4 76% 24%
30 38.3 21.6 31.8 39% 61% 23.9 30.9 51% 49%
35 52.5 28.1 43.7 36% 64% 31.8 42.4 49% 51%
40 63.2 33.5 52.2 37% 63% 38.6 50.7 51% 49%

Low Returns Environment

Retirement
Period

Fixed 50/50
Stocks/Bonds

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

Failure Rates Contributions Failure Rates Contributions

Real SPIA Fixed SPIA

15 0.0 0.0 0.0 n/a n/a 0.0 0.0 n/a n/a
20 0.4 0.0 0.1 89% 11% 0.2 0.1 153% -53%
25 2.3 0.1 1.1 57% 43% 0.9 1.2 77% 23%
30 5.9 0.3 3.6 42% 58% 2.1 3.8 54% 46%
35 10.5 0.5 6.7 38% 62% 3.6 7.1 50% 50%
40 14.6 0.8 9.6 36% 64% 5.2 9.9 50% 50%

Historical Averages

Retirement
Period

Fixed 50/50
Stocks/Bonds

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

Failure Rates Contributions Failure Rates Contributions

Real SPIA Fixed SPIA
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improvement of 18.9%. However, the implied glide
path scenario has 20.1% probability of depletion, which
means the benefit of the glide path is 26.5% - 20.1% =
6.4%. Since 6.4% of the total 18.9% improvement is
attributable to the glide path, this is characterized as a
34% contribution of the glide path (as shown in the
Table). The remaining improvement – from the 20.1%
probability of depletion for the implied glide path
scenario to 7.6% for the stock/SPIA approach – is
attributable to the benefit of the SPIA and its mortality
credits.

When observed in the context of their separate
contributions, several additional trends emerge. The
first is that not only do nominal/fixed SPIAs have
higher risks of failure than real SPIAs, but furthermore
that a larger portion of the benefit of fixed SPIAs is
simply attributable to the glide path effect. In other
words, for those who genuinely are seeking to use
SPIAs to improve portfolio longevity, the real SPIA is
substantially more effective in providing a unique and
meaningful contribution of mortality credits.

TABL E 4 : PROBAB I L I T Y OF F INANC I A L ASS E T DEP L E T ION

15 9.6 24.1 5.8 475% -375% 16.9 6.0 302% -202%
20 39.1 44.4 35.6 253% -153% 37.7 34.5 340% -240%
25 62.8 57.9 58.8 81% 19% 53.3 56.6 66% 34%
30 76.4 66.4 71.3 50% 50% 63.6 69.0 58% 42%
35 83.9 71.9 78.3 47% 53% 70.3 76.1 58% 42%
40 88.2 75.6 82.3 47% 53% 74.9 80.4 59% 41%

For 65-year-old Males With a 50/50 Asset Allocation at Retirement and a 6% Withdrawal Rate
Baseline Evensky Assumptions

Retirement
Period

Fixed 50/50
Stocks/Bonds

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

Failure Rates Contributions Failure Rates Contributions

Real SPIA Fixed SPIA

1 5 13.6 37.9 11.3 1162% -1062% 30.6 11.0 754% -654%
20 50.3 60.1 49.1 874% -774% 53.7 47.0 202% -102%
25 74.9 72.3 71.2 143% -43% 67.7 68.7 85% 15%
30 86.6 79.1 81.3 70% 30% 75.9 79.1 70% 30%
35 92.1 83.3 86.6 63% 37% 81.0 84.7 67% 33%
40 95.0 86.0 89.4 62% 38% 84.3 87.9 66% 34%

Low Returns Environment

Retirement
Period

Fixed 50/50
Stocks/Bonds

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

Failure Rates Contributions Failure Rates Contributions

Real SPIA Fixed SPIA

15 2.1 6.6 1.0 546% -446% 4.3 1.1 326% -226%
20 15.5 16.4 13.3 143% -43% 13.6 12.5 152% -52%
25 33.1 25.1 29.6 43% 57% 23.1 27.5 57% 43%
30 47.2 31.4 41.2 38% 62% 30.6 38.2 54% 46%
35 57.0 35.9 48.7 40% 60% 36.4 45.4 56% 44%
40 63.6 39.1 53.5 41% 59% 40.6 50.1 59% 41%

Historical Averages

Retirement
Period

Fixed 50/50
Stocks/Bonds

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

Failure Rates Contributions Failure Rates Contributions

Real SPIA Fixed SPIA
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The second notable effect is that for shorter time
horizons, the contribution of mortality credits is actually
negative (for both fixed and real SPIAs, though more so
for fixed SPIAs) as the implied glide path approach
without a SPIA is actually superior to the stock/SPIA
approach. Intuitively, this makes sense, as the greatest
mortality credit leverage of SPIAs is for those who live
substantially past their life expectancy, while the
internal rate of return can be outright negative for a
SPIA when the annuitant dies well before life
expectancy. Nonetheless, the results truly emphasize

that individuals must live significantly beyond life
expectancy for a stock/SPIA approach to add unique
and meaningful value beyond just its glide path effect
that can be replicated without the SPIA; even for the
65-year-old male, the mortality credit contribution does
not begin to become significantly under after 25 years
(and not until a 30-year time horizon for the low return
environment), which is already beyond the 65-year-old
male life expectancy of only 20.4 years under our
mortality assumptions (and even further beyond the
17.5 year life expectancy of today’s Social Security

TABL E 5 : MAGN I TUDE OF FA I LUR E IN THE EVENT OF F INANC I A L ASS E T DEP L E T ION

15 0.0 0.0 0.0 100% 0% 0.0 0.0 100% 0%
20 0.4 0.1 0.1 79% 21% 0.2 0.2 100% 0%
25 2.5 0.2 1.4 50% 50% 0.8 1.5 58% 42%
30 7.0 0.6 4.7 36% 64% 2.2 5.0 43% 57%
35 14.0 1.1 10.2 29% 71% 4.7 10.6 36% 64%
40 22.9 1.9 17.5 26% 74% 8.1 17.9 34% 66%

For 65-year-old Males With a 50/50 Asset Allocation at Retirement and a 4% Withdrawal Rate
Baseline Evensky Assumptions

Retirement
Period

Fixed 50/50
Stocks/Bonds

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

Average Total Real Spending Shortfall Contributions Spending Shortfall Contributions

Real SPIA Fixed SPIA

1 5 0.0 0.1 0.0 300% -200% 0.1 0.0 300% -200%
20 0.7 0.4 0.4 121% -21% 0.5 0.4 183% -83%
25 3.9 1.4 2.8 43% 57% 1.9 2.8 56% 44%
30 10.5 2.9 8.3 30% 70% 4.4 8.1 39% 61%
35 20.2 5.0 16.3 26% 74% 8.1 15.9 35% 65%
40 32.3 7.5 26.3 24% 76% 12.9 25.6 34% 66%

Low Returns Environment

Retirement
Period

Fixed 50/50
Stocks/Bonds

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

Average Total Real Spending Shortfall Contributions Spending Shortfall Contributions

Real SPIA Fixed SPIA

15 0.0 0.0 0.0 n/a n/a 0.0 0.0 n/a n/a
20 0.0 0.0 0.0 75% 25% 0.0 0.0 100% 0%
25 0.4 0.0 0.1 60% 40% 0.1 0.2 67% 33%
30 1.3 0.0 0.7 48% 52% 0.3 0.8 53% 47%
35 3.1 0.0 1.8 42% 58% 0.7 2.0 47% 53%
40 5.8 0.1 3.6 39% 61% 1.3 3.8 45% 55%

Historical Averages

Retirement
Period

Fixed 50/50
Stocks/Bonds

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

Average Total Real Spending Shortfall Contributions Spending Shortfall Contributions

Real SPIA Fixed SPIA
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Administration Period Life tables). Table 4, two pages
prior, provides equivalent results in terms of failure rates
for a 6% withdrawal rate, while Tables 5, on previous
page, and 6, above, provide the corresponding numbers
for a 4% and 6% withdrawal rate when quantifying
outcomes based on the magnitude of failure instead.
The story from the tables is quite similar even when
accounting for the partial income provided by the SPIA
even after financial asset depletion; for shorter time
horizons, the benefits of the annuitization strategy are
primarily attributable to the glide path effect, while for

those who live materially past life expectancy, the
benefit of mortality credits increasingly dominates.
Similarly, when viewed from the perspective of
magnitude of failure, the inflation-adjusted SPIA and
the mortality credits it provides perform materially
better than the nominally fixed SPIA; in fact, the
benefits of inflation-adjusted SPIAs are even more
noticeable when viewed from the perspective of
magnitude of failure than merely looking at the
probability of failure, due to the fact that at the point of
failure in the distant future, inflation-adjusted SPIAs

TABL E 6 : MAGN I TUDE OF FA I LUR E IN THE EVENT OF F INANC IA L ASS E T DEP L E T ION

15 1.6 2.9 0.8 288% -188% 2.0 0.9 168% -68%
20 10.5 8.9 8.7 115% -15% 7.9 8.5 75% 25%
25 27.5 17.3 24.5 30% 70% 17.5 23.7 38% 62%
30 49.3 27.2 44.9 20% 80% 30.3 43.5 31% 69%
35 73.9 38.2 67.8 17% 83% 45.5 65.7 29% 71%
40 100.0 49.7 92.2 16% 84% 62.5 89.5 28% 72%

For 65-year-old Males With a 50/50 Asset Allocation at Retirement and a 6% Withdrawal Rate
Baseline Evensky Assumptions

Retirement
Period

Fixed 50/50
Stocks/Bonds

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

Average Total Real Spending Shortfall Contributions Spending Shortfall Contributions

Real SPIA Fixed SPIA

1 5 2.2 5.9 1.7 802% -702% 4.5 1.7 524% -424%
20 14.0 15.6 13.1 269% -169% 13.7 12.6 473% -373%
25 34.6 28.0 32.8 27% 73% 26.6 31.5 38% 62%
30 59.7 41.8 56.4 18% 82% 42.1 54.5 30% 70%
35 86.9 56.6 81.9 16% 84% 59.5 79.4 27% 73%
40 115.2 71.8 108.5 15% 85% 78.3 105.6 26% 74%

Low Returns Environment

Retirement
Period

Fixed 50/50
Stocks/Bonds

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

Average Total Real Spending Shortfall Contributions Spending Shortfall Contributions

Real SPIA Fixed SPIA

15 0.3 0.6 0.2 300% -200% 0.5 0.2 188% -88%
20 3.5 2.5 2.8 74% 26% 2.4 2.7 74% 26%
25 11.9 5.7 10.3 26% 74% 6.3 9.6 41% 59%
30 24.9 9.9 21.7 21% 79% 12.2 20.2 37% 63%
35 41.2 14.8 35.7 21% 79% 19.9 33.2 37% 63%
40 59.7 20.2 51.4 21% 79% 28.9 47.9 38% 62%

Historical Averages

Retirement
Period

Fixed 50/50
Stocks/Bonds

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

Average Total Real Spending Shortfall Contributions Spending Shortfall Contributions

Real SPIA Fixed SPIA
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have larger payments than fixed SPIAs through the
remainder of the time horizon.

Table 7, above, provides the results for females,
which show a similar trend. Given that females have
a slightly longer life expectancy, the contribution
from the glide path is greater and the time horizon is
longer until mortality credits begin to contribute
materially to the outcome.

In the case of married couples (also in Table 7), the

trend is even more pronounced; even after 30 years, the
benefits of the glide path alone trump the benefits of the
use of SPIAs, and it is not until a 35-year time horizon
– when the married couple has reached the joint age of
100! – that the mortality credit benefit of the stock/SPIA
scenario even becomes positive, and even then its
benefit is limited. This represents a significant
differentiation from the prior research on the use of
SPIAs, which indicated that couples would see a
material improvement in sustainable withdrawals
and/or the probability of success by using a SPIA, and

TABL E 7: PROBAB I L I T Y OF F INANC I A L ASS E T DEP L E T ION

15 0.1 0.9 0.0 733% -633% 0.6 0.0 475% -375%
20 3.6 4.7 1.4 152% -52% 4.4 1.6 144% -44%
25 13.7 10.7 9.7 137% -37% 11.7 10.1 180% -80%
30 26.5 16.9 21.4 53% 47% 20.0 21.6 75% 25%
35 37.9 22.6 32.1 38% 62% 27.8 32.0 58% 42%
40 47.3 27.4 40.4 35% 65% 34.4 40.0 56% 44%

With a 50/50 Asset Allocation at Retirement, a 4% Withdrawal Rate, and Baseline Evensky Capital Market Assumptions
65-year-old Females

Retirement
Period

Fixed 50/50
Stocks/Bonds

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

Failure Rates Contributions Failure Rates Contributions

Real SPIA Fixed SPIA

1 5 0.1 2.3 0.0 1925% -1825% 1.3 0.0 1042% -942%
20 3.6 9.4 1.4 372% -272% 7.2 1.6 281% -181%
25 13.7 18.2 10.0 219% -119% 16.4 10.2 178% -78%
30 26.5 26.1 22.2 1054% -954% 25.8 21.9 622% -522%
35 37.9 32.7 33.1 92% 8% 34.0 32.6 137% -37%
40 47.3 38.0 41.6 61% 39% 40.6 40.7 98% 2%

65-year-old Couples

Retirement
Period

Fixed 50/50
Stocks/Bonds

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

Failure Rates Contributions Failure Rates Contributions

Real SPIA Fixed SPIA

15 0.0 0.0 0.0 n/a n/a 0.0 0.0 n/a n/a
20 0.0 0.0 0.0 n/a n/a 0.0 0.0 n/a n/a
25 0.1 0.0 0.0 92% 8% 0.0 0.0 92% 8%
30 3.6 0.0 1.7 53% 47% 0.2 2.1 44% 56%
35 13.7 0.0 9.8 28% 72% 1.0 11.0 22% 78%
40 26.5 0.0 21.0 21% 79% 3.4 22.4 18% 82%

75-year-old Males

Retirement
Period

Fixed 50/50
Stocks/Bonds

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

Failure Rates Contributions Failure Rates Contributions

Real SPIA Fixed SPIA
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reveals that in fact for all but those with the longest life
expectancies, the benefit was actually attributable to the
glide path unwittingly created by the stock/SPIA
liquidation strategy, not by SPIAs themselves.

In terms of the 6% withdrawal rates, Tables 4 (page 18),
6 (page 20), and 8, above, reveal that the higher
spending level naturally increases the probability of
portfolio depletion and the magnitude of shortfalls. At
higher spending levels, the SPIAcontributes less to the
longevity of the portfolio, as spending needs trump the

real payment streams available from SPIA contracts;
accordingly, while the risk is already elevated at a
higher withdrawal rate, the glide path effect is even
more dominant in influencing the probability of failure.
Accordingly, when measured by probability of failure,
the glide path effect also persists for longer time
horizons as well. Single males must live into their 90s
before the mortality credits leave any positive
contribution for a real SPIA at a 6% withdrawal rate,
and married couples still don’t see any improvement in
using a stock/SPIAportfolio over the rising equity glide

TABL E 8 : PROBAB I L I T Y OF F INANC I A L ASS E T DEP L E T ION

15 9.6 33.7 6.5 868% -768% 23.7 6.6 567% -467%
20 39.1 54.7 37.5 1117% -1017% 45.9 36.2 333% -233%
25 62.8 67.4 61.1 362% -262% 60.7 58.5 205% -105%
30 76.4 74.6 73.4 168% -68% 70.1 70.7 91% 9%
35 83.9 79.0 80.1 79% 21% 75.9 77.6 80% 20%
40 88.2 82.0 84.0 69% 31% 79.8 81.7 77% 23%

With a 50/50 Asset Allocation at Retirement, a 6% Withdrawal Rate, and Baseline Evensky Capital Market Assumptions
65-year-old Females

Retirement
Period

Fixed 50/50
Stocks/Bonds

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

Failure Rates Contributions Failure Rates Contributions

Real SPIA Fixed SPIA

1 5 9.6 41.4 6.6 1128% -1028% 30.0 6.7 780% -680%
20 39.1 62.4 38.4 3633% -3533% 52.7 36.8 700% -600%
25 62.8 73.7 62.3 2322% -2222% 66.7 59.6 220% -120%
30 76.4 79.9 74.7 308% -208% 74.9 71.7 322% -222%
35 83.9 83.6 81.2 887% -787% 80.0 78.5 138% -38%
40 88.2 86.1 85.0 151% -51% 83.3 82.5 115% -15%

65-year-old Couples

Retirement
Period

Fixed 50/50
Stocks/Bonds

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

Failure Rates Contributions Failure Rates Contributions

Real SPIA Fixed SPIA

15 0.0 0.0 0.0 n/a n/a 0.0 0.0 n/a n/a
20 0.0 0.1 0.0 150% -50% 0.1 0.0 175% -75%
25 9.6 2.6 6.3 47% 53% 3.6 6.7 48% 52%
30 39.1 10.0 34.2 17% 83% 14.8 34.2 20% 80%
35 62.8 19.1 56.3 15% 85% 28.2 55.6 21% 79%
40 76.4 27.2 68.7 16% 84% 39.9 67.7 24% 76%

75-year-old Males

Retirement
Period

Fixed 50/50
Stocks/Bonds

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

50/50
Stocks/SPIA

Implied
Glide path Glide path

Mortality
Credits

Failure Rates Contributions Failure Rates Contributions

Real SPIA Fixed SPIA
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path even as far out as age 105! On the other hand,
while the risk of failure is elevated at higher withdrawal
rates materially greater than available (inflation-
adjusted) SPIA payouts, it’s notable that for those who
live beyond life expectancy, the mortality credits from
the SPIAs have a far material impact in reducing the
magnitude of failure. In other words, while the risk is
elevated that 100% of spending goals won’t be satisfied
at higher withdrawal rates, the portfolio is so stressed
that the benefit of the glide path is very limited as well,
and the SPIA– especially the inflation-adjusted SPIA–
does contribute materially in the form of mortality
credits by the time retirees merely reach life expectancy.

The last sections of Tables 7 and 8 also shows the results
as applied to 75-year-old males at 4% and 6%
withdrawal rates (rather than a 65-year-old males as
discussed earlier), to briefly examine the effects of this
framework with later initial annuitization ages. The
results reveal that at higher annuitization rates (due to
the later age), overall failure rates are reduced
(especially at 4% withdrawal rates), though for
significant longevity scenarios where the annuitant lives
materially past life expectancy, the higher payouts do
result in a greater contribution of mortality credits.

Implications and Further Research
The implications of this research are significant; the
results suggest that most prior studies which
indicated a benefit of partially annuitizing a retiree’s
portfolio were actually showing the benefits of a
bucketed liquidation strategy that spends down fixed
assets first and allows the household equity
allocation to rise, not a benefit of the SPIA itself,
especially in scenarios that do not extend materially
beyond life expectancy. For instance, the results of
Ameriks et. al. showed that over a 25-year time
horizon, no annuitization resulted in a 5.8% risk of
depletion, while 50% annuitization reduced that
failure rate to only 0.6%, yet as our research shows,
when liquidation strategies with comparable glide
paths are modeled, most or all of the implied
benefits of SPIAs vanishes at these time horizons.

For those who materially outlive life expectancy,
SPIAs do continue to show a valuable benefit to
improving retirement income sustainability, and real
SPIAs fare better in such a “longevity hedge” role
than nominal SPIAs. However, the required time
horizon for real SPIAs to make a meaningful
contribution is significant – long enough that only a
small percentage of retirees are likely to reach the
benefit point, and the crossover takes even longer to
achieve given today’s low return environment. On the
other hand, for those who spend at higher withdrawal
rates, the benefit of the SPIA is somewhat more
noticeable in ameliorating the magnitude of failures,
though its contribution in reducing the probability of
failure is comparable to simply enacting the rising
equity glide path in the first place.

It’s also notable that arguably, the reality is that the
results of this research are still slightly weighted in
favor of the SPIA, as an examination of today’s
currently available payout rates in the marketplace
suggest that even the Evensky assumptions in our
baseline case are optimistic (i.e., market quotes of
currently available annuities at the time of this paper’s
publication have lower payout rates); reduced payouts
would reduce the mortality credit of SPIAs even
further, and yet again extend the time horizon even
further beyond life expectancy for a meaningful
contribution from mortality credits to emerge.

This doesn’t necessarily mean that retirees should
not use SPIAs at all, but to recognize that the
benefits shown in prior studies were primarily due to
a glide path effect that can be achieved without the
use of a SPIA contract. Given this current research,
the primary scenarios where SPIAs should be used
are specifically those were the intent is to hedge
significant longevity beyond life expectancy, where
SPIAs and their mortality credits simply provide an
unparalleled fixed-income-equivalent return. In the
remaining scenarios for most retirees, though, the
more effective way to improve retirement outcomes
is simply to implement a rising equity glide path.
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Notably, the benefits of rising equity glide paths revealed
in this study have also received little attention in prior
research, and deserve further study. Research by Bengen
(1996) and more recently by Blanchett (2007) examined
the benefits of declining glide paths, based on the
conventional wisdom that retirees should reduce their
exposure to risk as they age, and found that declining

equity exposures did not materially contribute to
retirement success (and in many cases actually impaired
it). Our research indirectly supports those prior studies,
in revealing that not only are declining equity glide paths
potentially harmful, but that surprisingly rising equity
glide paths are actually beneficial. Further studies may
wish to delve further into studying these effects. �
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Abstract
Bond yields today are well below and stock market
valuations are well above their historical average.
There are no historical periods in the United States
where comparable low bond yields and high equity
valuations have occurred simultaneously. Both
current bond yields and stock values have been
shown to predict near-term returns. Portfolio returns
in the first decade of retirement have an outsize
impact on retirement-income strategies. Traditional
Monte Carlo simulation approaches generally do not
incorporate market valuations into their analysis. In

order to simulate how retirees will fare in a low
return environment for both stocks and bonds, we
incorporate the predictive ability of current
valuations to simulate its impact on retirement
portfolios.

We estimate bond returns through an autoregressive
model that uses an initial bond yield value where
yields drift in the future. We use the cyclically
adjusted price-to-earnings (CAPE) ratio as an
estimate of market valuation to predict short-run
stock performance. Our simulations indicate that the
safety of a given withdrawal strategy is significantly
affected by the initial bond yield and CAPE value
at retirement, and that the relative impact varies
based on the portfolio equity allocation. Using
valuation measures current as of April 15, 2013,
which is a bond yield of 2% and a CAPE of 22, we
find the probability of success for a 40% equity
allocation with a 4% initial withdrawal rate over a
30-year period is approximately 48%. This success
rate is materially lower than past studies and has
sobering implications on the likelihood of success
for retirees today, as well as how much those near
retirement may need to save to ensure a successful
retirement.

Asset Valuations and Safe PortfolioWithdrawal Rates
The growth in defined contribution savings and low
rates of private annuitization mean that retirees must
estimate how best to allocate savings over an
uncertain lifetime. The primary risk of depleting
assets in order to generate income is that the retiree
will outlive his savings – also known as shortfall
risk. Estimating the risk of running out of money
involves projecting idiosyncratic longevity risk and
portfolio returns. For portfolio returns, projections
are centered around their historical averages. This
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ignores current asset valuations, which may be a
valuable predictor of near-term returns.

There are two common approaches to estimating
shortfall risk. One is to look back at historical rolling
periods and estimate a withdrawal rate that would
have been low enough to prevent a shortfall (e.g.
Bengen, 1994, Cooley, Hubbard, and Walz, 1998,
Pfau, 2010). The other is to simulate failure rates
based on the historical distribution of stock and
bond return characteristics (average returns,
standard deviation, correlations) through a Monte
Carlo analysis (e.g. Milevsky, Ho, and Robinson,
1997, Pye 2000, Spitzer, Strieter, and Singh, 2007).
The traditional Monte Carlo methodology assumes
the returns an investor is able to achieve are equally
likely over the entire retirement period.

Assuming that future real returns on assets will
equal the real returns experienced by investors in the
past ignores current state information. This is
particularly important if, as in the current period,
there is a unique state where real bond yields are
negative for durations of 10 years or less and stock
valuations are much higher than the historical
average. It is possible, however, to use state
information from the past to estimate expected
distributions of possible returns from market
conditions that most closely resemble those that
exist today in order to estimate the expected path of
future returns. Rather than assuming the future will
look like the average of all historic periods, we can
instead assume that the future will resemble historic
periods where asset valuations were most similar to
those we see today.

In this paper we use a model that incorporates
information about expected stock and bond returns
today rather than assuming random returns from
mean historical valuations. We estimate bond
returns through an autoregressive model that uses
an initial bond yield value where yields drift in the
future. For stock returns, we use the cyclically
adjusted price-to-earnings (CAPE) ratio as an

estimate for market valuation. While our approach
uses a Monte Carlo (stochastic) model, we vary the
expected returns over the retirement period rather
than using the same mean for all years.

We find that the safety of a given withdrawal
strategy is significantly affected by the initial bond
yield and CAPE value upon retirement, and that the
relative impact varies based on the portfolio equity
allocation. Using parameters close to the respective
values as of April 15, 2013, which is a bond yield of
2% and a CAPE of 22, we find a 48% probability of
success using a 40% equity allocation with a 4%
initial withdrawal rate over a 30-year period. This
success rate is materially lower than past studies
(Bengen, 1994, Cooley, Hubbard, and Walz, 1998).
Our results suggest that including current high asset
valuations, and the low expected future returns
based on these valuations, imply a much greater risk
of running out of retirement wealth when following
a traditional investment-based withdrawal strategy.
Current valuations can be a valuable tool allowing
individuals and institutions to better project
sustainable asset decumulation.

Retirement-Income Research Models
Annuities are not widely used in the United States
despite the theoretical benefits from purchasing an
annuity.1 This unwillingness to annuitize has been
noted as a “puzzle” (Modigliani, 1986). Brown
(2001), Milevsky and Young (2007), Purcal and
Piggott (2008) have each noted the relatively low
voluntary annuitization rate, and 54% of Americans
aged 44-75 express distaste for the word annuity
(Bhojwani, 2011).

Since they do not annuitize, a significant proportion
of retirees with accumulated defined contribution
wealth will have to determine how much to
withdraw from their retirement portfolio each year
to fund consumption during retirement. A common
research assumption is that retirees will maintain a
constant level of inflation-adjusted (real)
consumption over the retirement period. For
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example, the commonly applied 4% rule assumes
that retirees will withdraw $40,000 each year from
a $1 million portfolio (or 4% of the initial balance)
and these withdrawals will increase each year by the
rate of inflation. For example, if inflation were 3%
in the first year, the withdrawal for the second year
would be $41,200 ($40,000 * 1.03 = $41,200).
These inflation-adjusted withdrawals are deducted
from the portfolio balance until retirement assets are
exhausted.

Recent studies by Stout and Mitchell (2006),
Milevsky and Huang (2011), and Blanchett and
Frank (2009), among others, have introduced more
dynamic withdrawal strategies where the
withdrawal amount is modified depending on
realized investment returns and retiree expected
longevity. However, the majority of financial
advisers continue to use a constant, or static, lifetime
withdrawal rate. Given the popularity of the fixed,
inflation-adjusted withdrawal strategy among
advisers, we model a static, inflation-adjusted
retirement-income strategy in this paper. We add to
the literature by incorporating current asset
valuations in order to more accurately predict the
likelihood that a long-lived retiree will deplete his
retirement savings.

Incorporating Valuation
Asset return assumptions have an important impact
on projected retirement income sustainability. Most
studies draw from 20th century U.S. bond and
equity return data. While these historical returns are
used to estimate returns, significant differences exist
in their application. Two primary simulation
techniques are 1) actual rolling historical periods
and 2) taking the general attributes of the historical
asset classes (returns, standard deviations, and
correlations) and simulating a sequence of
retirement returns through Monte Carlo analysis.
Disadvantages of using rolling historical periods are
that the study is constrained to the limited amount of
periods, and the implicit assumption that events will
unfold as they have in the past (including historical

mean reversion, bond/stock correlations, and
bounded extreme returns). Bengen (1994), Cooley,
Hubbard, and Walz (1998), among others, use this
approach when estimating safe portfolio withdrawal
rates.

The second method is to use some kind of Monte
Carlo simulation where return assumptions are
based on either historical data and relationships or
future market expectations. This is the most
common return modeling approach in current
research since it allows the author more control over
the input assumptions. There have been significant
differences in the return assumptions used within
various Monte Carlo approaches, but in each case
the assumed mean return for the portfolio is constant
across all years. For example, if the return on stocks
is assumed to be 10%, this is the average expected
return on stocks across all years of the simulation.
The actual return in a given year of a given run will
vary randomly, but the average return is 10%.

Using the same average return for each year is not
an unreasonable assumption, but, as we
demonstrate, doing so paints an incomplete picture
of the return expectations of an investor when he or
she retires. For example, current bond yields are
highly correlated with the future returns experienced
by bond investors over prolonged periods. While the
long-term average annual return on intermediate
government bonds from 1926 to 2012 might have
been approximately 5.5%, the current yield on
intermediate government bonds is considerably less.
An analysis that assumes an investor can earn a
yield of 5.5% on intermediate government bonds is
not relevant to a retiree investing in a market with
much lower or higher current returns. If today’s
returns predict near-term future returns (which have
been shown to have an outsized impact on portfolio
sustainability (Milevsky and Abaimova, 2006)), a
more accurate simulation would incorporate more
realistic estimates based on current asset valuations.

In this paper we introduce models that include
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valuation-based simulations to better capture
expected returns. We measure valuation using
current bond yields and the cyclically adjusted
price-to-earnings (CAPE) ratio for stocks. These
models incorporate the historical relationships
between these values as well as future return
expectations. We vary the input parameters to
provide insight into the relative importance of the
values when determining the safety of an initial
withdrawal rate,

Sequence Risk
Retirement-income portfolios are sensitive to poor

portfolio returns early in retirement, a concept
known as sequence risk. Figure 1, at left, illustrates
this effect. Within Figure 1 the average assumed real
return of the portfolio is 4% with a 12% standard
deviation. The only change to the returns is we
assume a return of -20% for one year during the
simulation, either the first year, the 15th year, or the
final year. We see that when the negative return
occurs has a significant impact on the likelihood of
success. For example, the probability of success for
a 4% initial withdrawal rate is only 49.4% if the
portfolio loses 20% in year 1, but increases to 75.2%
if the 20% loss is experienced in the final year of the
simulation.

Bond Yields
While the average annual arithmetic return on the
Ibbotson Intermediate-term Government Bond
Index from 1926 to 2012 has been approximately
5.5%, the yield on an intermediate-term government
bond today is closer to 2%. This is 3.5% lower than
the historic average. An analysis that assumes an
average bond return of 5.5% in the first year (with a
6.5% standard deviation) will significantly
overestimate early retirement portfolio returns
available to bond investors. Figure 2, below left,
demonstrates the long-term average historical bond
yields.

Low yields on bonds appear to be the result of
excess demand fueled both by the demographics of
an aging population and the growth of economies
with higher average savings rates (Arnott and
Chaves, 2011). As populations continue to age, it is
likely that demand for fixed-income securities and
equities will continue to be strong (Bakshi and
Chen, 1994). Governments have also increased the
supply of bonds, adding to national debt among
many developed countries. Any rise in nominal rates
as a result of increased government borrowing,
however, will likely be accompanied by inflation
rather than real yields.

An early model theory of bond mean reversion

F IGURE 1 : S EQUENCE R I SK

F IGURE 2 : H I STOR I CA L BOND Y I E LDS

Source: Robert J. Shiller
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introduced by Vasicek (1977) suggests that interest
rates tend to bounce around a mean historical long-
run trend. There are three components of this model
– the long run trend itself, drift, and dispersion.
Retirees today should be most interested in the drift
concept. Think of the historical interest rate average
as a magnet attracting extreme interest rates back to
the central tendency. Each year interest rates vary
according to some random effect, the size of which
is part of the process and can be estimated with an
historical standard deviation, but generally move
back in the direction of the mean. The drift
component means that tomorrow’s interest rates are
likely to look exactly like today’s interest rates
within a band of randomness. But the general
direction of that drift is likely going to be toward the
mean. Our best guess of tomorrow’s interest rates is
whatever they are today, plus or minus a certain
amount of random movement, but in the general
direction of the historical average.

Evidence of the persistence of nominal bond rates
can be found by simply comparing the relation
between current yields and subsequent returns in the
United States. Figure 3, above right, shows the
relationship between bond yields and the future
average annualized return on bonds using the
Ibbotson Intermediate-Term Government Bond
(ITGB) index as a proxy for bonds.

The historical relationship between bond yields in
one period and the future average annualized total
return of bonds has been quite strong, with a
coefficient of determination (R²) of 92%. This
means that the current yield on bonds can describe
92% of the variation in the average average annual
10-year future compounded bond total return. While
rising bond yields would result in higher returns for
new bond investors, it would negatively affect those
currently holding bonds as the values of their low-
yield bonds decline. One method to approximate the
impact of a change in interest rates on the price of
bonds is to multiply the bond’s duration by the
change in interest rates times negative one. For

example, if interest rates increase by 2%, a bond
with a duration of five years (the approximate
current duration of the Barclays Aggregate Bond
Index) would decrease by 10%. The impact on
bonds with longer durations would be even more
extreme.

Stock Market Valuation
There is no perfect valuation measure for the stock
market. One relatively well-known (and often cited)
measure is the price-to-earnings ratio, or P/E ratio.
The P/E is estimated by dividing the market price

F IGURE 3 : RE L AT IONSH I P BETWEEN BOND Y I E LDS AND

FUTURE AVERAGE ANNUAL I Z ED 10 YEAR RETURN

F IGURE 4 : H I STOR I CA L CAPE RAT IO : 1881 -2012

Source: Robert J. Shiller

Source: Ibbotson
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per share by the annual earnings. This measure
effectively tells you price investors are willing to
pay for each dollar of a corporation’s earnings. The
most commonly cited P/E is calculated using the
S&P 500, which is a stock market index based on
the market capitalizations of 500 leading companies
publicly traded in the U.S. stock market as
determined by Standard & Poor's.

While the “price” component of the P/E equation
(the numerator) is well specified (e.g., the current
price of the S&P 500) the definition of what to use
for earnings is far more fluid. There are different
definitions of earnings (operating or total), time
periods (forecast or trailing), and over different
potential periods. One popular P/E metric is known
as the cyclically adjusted price-to-earnings (CAPE)
ratio, which is also called the Shiller P/E. The
earnings portion of the CAPE equation is the
inflation-adjusted average of 10-year trailing
earnings.

The CAPE ratio provides a smoother perspective on
market valuation than when using shorter time
periods, such as trailing one year earnings. The idea
of smoothing earnings goes back to famed value

investors Benjamin Graham and David Dodd who
noted in their classic text Security Analysis to look
at profits for “not less than five years, preferably
seven or ten years.” Figure 4, previous page bottom
right, provides some perspective on historical CAPE
ratios from 1881 to 2012.

The average CAPE ratio from 1881 to 2012 has
been 16.4, although it has been slightly higher since
1960, averaging 19.5. There has been a relatively
strong relationship between CAPE ratios and future
stock returns. We demonstrate this effect in Figure 5,
above, which includes the future one-year returns
(Panel A) and future 10-year returns for various
historical CAPE ratios.

While the coefficient of determination (R²) between
the CAPE ratio and the future one year return (Panel
A) may seem relatively weak (6%) the t statistic is
-2.88, which is statistically significant at the 1%
level. The R² over the following 10-year period
(Panel B) is much stronger, at nearly 24% with a t
statistic of -7.65.

Within the context of this research it is worth noting
the historical relationship between CAPE ratios and

F IGURE 5 : CAPE AND FUTURE RETURNS

Panel A: CAPE and Future 1 Year Returns Panel B: CAPE and Future 10 Year Returns

Source: Robert J. Shiller
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bond yields. We demonstrate this in Figure 6, above,
where Panel A is the historical relationship between
CAPE ratios and bond yields and Panel B is the
historical relationship between the change in CAPE
ratios and the change in bond yields. We see that
there is very little relationship between CAPE ratios
and bond yields over the entire period.

If we truncate our historical period from 1881 to
2012 to 1960 to 2012 we note a higher (negative)
relationship between CAPE ratios and bond yields,
with an R² of 35.6%. However, the relationship
between changes in CAPE and changes in bond
yields is still the same, effectively zero. This
suggests that bond yields have historically been
higher when CAPE values are lower, but that future
changes between the two measures are unrelated.

Putting Today In Perspective
Figure 2 and Figure 4 put today into some
perspective. Not only are bond yields well below
historical averages, but today’s CAPE ratio is well
above the historical average. This is therefore not a
great time for investors in light of history. It is
common to use historical rolling periods when
testing the likelihood of a given withdrawal strategy

surviving an assumed retirement period.

While most research uses all available periods, this
is not necessarily a reasonable approach given the
current market environments. We can look back,
though, and determine how many market periods
had the attributes we are seeing today: low bond
yields and above-average CAPE values. We do this
by segmenting the historical CAPE ratios and bond
yields in approximate quartile groups, and include
the results in Table 1, next page.

Across the 132 different years with available data there
are only seven periods where the CAPE was above 20
and the yield on 10-year bonds was below 3.3% (1898,
1900, 1901, 1936, 2010, 2011, and 2012). Of these
seven periods only four occurred long enough ago so
that we can test the sustainability of a retirement-income
strategy. We could, for example, use January 1937 as a
proxy for what could happen, but this implicitly
assumes a World War would commence roughly three
years into the period. If we further restrict our bond
yield to below 2.5% we only have two periods, 2011
and 2012, therefore we are definitely in relatively
uncharted territory in terms of the potential implications
of the impact for retirees.

F IGUR E 6 : RE L AT IONSH I P BETWEEN CAPE AND BOND Y I E LDS

Panel A: CAPE Ratio and Bond Yield Panel B: Change in CAPE Ratio and Change in Bond Yield

Source: Robert J. Shiller
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Forecasting Models
We use three different forecasting models for bond
returns, stock returns, and inflation in our analysis.
In this section we describe each model.

Bond Return Model
The first step in our bond return model is to select an
initial bond yield (i.e., seed value) for the
simulation. This is the bond yield that exists that the
beginning of the retirement simulation. For someone
retiring today this would be based on current yields,
which is the approach we use here. Given an initial
bond yield, the yields for the subsequent years are
based on equation 1, below, where εYld is
independent white noise that follows a normal
distribution with a mean of 0% and a standard
deviation of 1.25%. The resulting annual bond yield
(Yldt) is assumed to be bounded between a
minimum of 1.0% and a maximum of 10.0%.

After we determine the bond yield for a given year
we estimate the bond return using equation 2, below,
where εb is assumed to have a mean of 0.0% and
standard deviation of 1.5%.

It is worth noting the 1.5% standard deviation for
the error term (εb) is not the assumed standard
deviation for the asset class (bonds in this case),
rather the standard deviation for the errors around
the regression estimates. The actual standard
deviation of bond returns is 6%. The actual standard
deviation is higher because other factors (such as the
yield and the change in yield) are affecting the actual
variability of returns. The long-term bond yield is
assumed to be 5% within this model (i.e., this is the
yield that it converges towards throughout the
simulation).

Stock Return Model
Our stock return model starts with an estimate of the
CAPE. Once an initial CAPE value has been
selected the CAPE value is assumed to drift based
on equation 3, below, where εCAPE is assumed to
have a mean of 0% and a standard deviation of 4.0.
The CAPE value is assumed to be bounded between
a minimum of 5.0 and a maximum of 45.0.

After the CAPE value has been determined the total
return for stocks (rs) is based on equation 4, next
page, where the standard deviation of εs is 20.0%.

TABL E 1 : NUMBER OF D I F F E R ENT BOND Y I E LD AND CAPE RAT IO ENV I RONMENTS

Panel A: Number of Periods Panel B: Percentage of All Available Periods

10 Year Government Bond Yield

3.3%- 3.8%-

<3.3% 3.8% 5.1% >5.1%

<11 6 2 9 10

11-16 15 11 8 8

16-20 5 16 5 6

>20 7 3 12 9CA
PE
Ra
tio

10 Year Government Bond Yield

3.3%- 3.8%-

<3.3% 3.8% 5.1% >5.1%

<11 4.5% 1.5% 6.8% 7.6%

11-16 11.4% 8.3% 6.1% 6.1%

16-20 3.8% 12.1% 3.8% 4.5%

>20 5.3% 2.3% 9.1% 6.8%CA
PE
Ra
tio

1

2

3
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The long-term stationary CAPE value is 16.4,
whereby the return on stocks would be
approximately 10.0% per year with a standard
deviation of 20.0%. The implied annual arithmetic
equity risk premium is 5.0% while the annual
geometric equity risk premium is approximately
3.0%.

Our long-term assumed equity return of 10.0% is
lower than the long-term arithmetic historical
average for the U.S. stock market, which has been
approximately ~12.0%. We assume a lower average
return in light of the relative historical performance
of the U.S. stock market vs. other countries. From
1900 to 2012 the average annual real geometric
return in the U.S. has been 1.92% higher than the
other 19 countries included in the Dimson, Marsh,
and Stauton dataset (6.26% vs. 4.34%). Therefore,
our reduction of approximately 2.0% makes the
expected return on U.S. stocks more consistent with
the past performance of other countries.

Inflation Model
Our inflation model is based on the historical
relationship between CAPE values and bond yields
from 1960 to 2012. This model has an adjusted R² of
55.3% with historical inflation. Including both
CAPE and bond yields is superior to a model based
solely on bond yields and bond yield changes
(adjusted R² of 47.7%) and a model based solely on
CAPE and CAPE changes (adjusted R² of 29.8%).
Our inflation model is noted in equation 5, below,
where εi is assumed to have a mean of 0.0% and a
standard deviation of 1.50%.

The long-term inflation rate at equilibrium (CAPE
of 16.4 and bond yield of 5.0%) is 3.5% with a
standard deviation of 2.5% This implies a real bond

return of 1.5% at equilibrium and a real arithmetic
return on stocks of 6.5% and a real compounded
return on stocks of approximately 4.5%. Since all
income needs are in real terms, the inflation-
adjusted returns are more important than the
nominal returns for the purposes of our analysis.

Analysis
Each scenario in the analysis is based on a 10,000
run Monte Carlo simulation. Taxes and Required
Minimum Distributions (RMDs) from the portfolio
are ignored. The analysis assumes a base investment
management fee of 50 basis points (bps). While the
majority of research on retirement income has failed
to include a fee, investing is not, and has never been,
“free.” While low cost ETFs can be purchased today
for as low as 10 bps for some asset classes, the buyer
must still pay commissions and a bid/ask spread.
Going back in time, though, the costs of investing
increase significantly. For example, the expense
ratio of the Vanguard 500 index (VFINX) in 1976
was 43 bps (vs. 17 bps today) and according to
Eisenach and Miller (1981), the average
commission on stock trades in April 1975 for
individual investors was 1.73% of the principal
values vs. 0.84% for institutions.

The primary metric used to relay the risk of different
initial withdrawal rates is the probability of success.
The probability of success is the percentage of runs
that are able to successfully achieve the target cash
flow for the respective period. While the probability
of success is an imperfect measure because it does
not provide information about the magnitude of
failure, it is the most prominent metric in withdrawal
rate research and relied upon by advisers to illustrate
the risk of a given withdrawal rate and retirement

portfolio strategy.

Results
As noted in the Literature

Review section, there is considerable research
noting the safety of a 4% initial withdrawal rate. We
find the relative safety of a 4% initial withdrawal

5

4



rate varies materially based on the initial market
conditions for a retiree. Table 2, above, includes the
probabilities of success for a 4% initial withdrawal
rate over a 30-year period for different equity
allocations, initial bond yields, and initial CAPE
ratios.

Results from Table 2 indicate that there is a
significant deviation in the resulting probabilities of
success across different equity allocation, initial
bond yield and CAPE ratio environments. The vast
majority of success probabilities are less than the
~90% probability of success commonly noted for a

4% initial withdrawal over a 30-year period (see
Pfau, 2011). If we run a simulation with a 50%
equity portfolio, an initial bond yield of 5%, an initial
CAPE ratio of 16.5 and no investment management
fee we would estimate a probability of success of
77.5%. If we then increased the return on equities by
2%, the resulting probability of success would
further increase to 87.4% (note it would be 83.1%
even if we added back a 50 bps fee). Therefore, our
differences are a result of assumptions that we feel
are more likely to persist into the future and better
capture the actual reality faced by retirees.

TABL E 2 : PROBAB I L I T Y OF SUCC E S S FOR A 4% IN I T I A L WITHDRAWAL RATE OVER 30 YEARS FOR D I F F E R ENT EQU I TY
AL LOCAT IONS , IN I T I A L BOND Y I E LDS , & IN I T I A L CAPE VALUES
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20% Equity Allocation

Initial CAPE Ratio

5 10 15 20 25 30 35

1.0% 31.1% 23.9% 19.0% 12.7% 8.8% 5.8% 3.8%

2.0% 42.7% 37.0% 29.2% 22.1% 16.9% 11.9% 7.7%

3.0% 56.8% 49.6% 42.4% 34.5% 27.2% 20.5% 15.3%

4.0% 71.4% 64.2% 56.8% 48.0% 40.4% 32.2% 24.4%

5.0% 81.8% 77.0% 70.4% 63.2% 54.4% 46.2% 37.4%

6.0% 89.9% 86.3% 82.0% 75.8% 68.8% 60.9% 52.4%

7.0% 94.7% 92.8% 89.6% 86.1% 80.1% 73.4% 65.9%

8.0% 97.8% 96.8% 94.9% 93.0% 89.4% 84.0% 79.4%

In
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al
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nd
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el
d

60% Equity Allocation

Initial CAPE Ratio

5 10 15 20 25 30 35

1.0% 83.2% 77.5% 68.1% 57.6% 45.6% 34.4% 24.7%

2.0% 84.4% 78.3% 70.3% 59.5% 48.5% 36.4% 26.4%

3.0% 85.5% 79.4% 71.7% 60.7% 48.9% 37.3% 26.4%

4.0% 85.7% 80.1% 71.5% 62.3% 50.1% 39.7% 28.7%

5.0% 86.9% 80.8% 73.2% 62.8% 52.5% 40.8% 29.8%

6.0% 86.9% 82.3% 73.5% 64.1% 52.6% 41.1% 30.1%

7.0% 88.4% 82.1% 74.4% 65.1% 54.8% 42.3% 30.4%

8.0% 88.0% 82.9% 75.6% 65.6% 55.5% 43.2% 32.6%

In
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nd
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d

40% Equity Allocation

Initial CAPE Ratio

5 10 15 20 25 30 35

1.0% 74.8% 67.1% 58.1% 46.8% 35.4% 26.1% 17.7%

2.0% 78.0% 71.6% 62.3% 51.0% 41.6% 29.7% 21.9%

3.0% 81.4% 75.4% 66.5% 55.9% 45.6% 34.8% 25.7%

4.0% 84.9% 78.3% 70.8% 62.1% 50.2% 38.3% 29.5%

5.0% 86.8% 82.1% 74.0% 65.2% 54.7% 43.7% 32.6%

6.0% 89.8% 85.0% 78.4% 69.1% 60.3% 49.0% 37.1%

7.0% 91.4% 87.4% 81.6% 73.2% 63.4% 51.2% 41.8%

8.0% 93.1% 89.8% 84.3% 77.2% 67.2% 56.8% 46.4%
In
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80% Equity Allocation

Initial CAPE Ratio

5 10 15 20 25 30 35

1.0% 85.4% 79.2% 70.3% 60.7% 48.6% 37.2% 26.5%

2.0% 85.5% 80.1% 71.0% 60.1% 50.2% 37.1% 26.9%

3.0% 85.9% 79.4% 71.1% 60.7% 49.1% 38.6% 27.0%

4.0% 84.9% 79.0% 70.9% 60.4% 48.7% 36.4% 26.3%

5.0% 85.1% 79.4% 70.5% 59.9% 48.4% 36.3% 26.1%

6.0% 84.1% 78.8% 70.4% 58.5% 48.3% 36.4% 26.0%

7.0% 84.1% 77.9% 69.3% 58.6% 47.1% 35.3% 25.0%

8.0% 83.1% 77.1% 68.8% 58.2% 46.9% 35.1% 24.5%

In
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d
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We also find that the probabilities of success
actually decrease at higher initial bond yields for the
80% equity allocation. This occurs because our
estimate of inflation is based on both bond yields
and the CAPE ratio; therefore, an assumed 8.0%
initial bond yield will result in a higher initial
assumed level of inflation (on average) than a lower
initial bond yield. Since the majority of the return
for the 80% equity portfolio comes from the stock
portion, although the higher bond returns improve
the return the increase is offset by the higher
expected inflation (on average).

Where We Are Today
In the previous section we reviewed the impact of
the different equity allocations, initial bond yields,
and initial CAPE ratios on the probability of
achieving a given portfolio withdrawal strategy. In
this section we apply this model to current market
conditions. As of April 15, 2013 the approximate
yield on intermediate government bonds is 2% and
the CAPE ratio is approximately 22. Therefore, we
assume these values as the base assumptions for the
remainder of this analysis.

It is important to note that within the context of the
models used for forecasting bond yields and the
CAPE ratio (and subsequent inflation) the actual
future values drift randomly through time, with drift
toward their mean. This means that in some
scenarios the CAPE ratio may increase from 22 to
26 after the first year or go from 22 to 16. Likewise,
the bond yield may increase from 2% to 4% in the
first year or drop to 1% (note, 1% is the assumed
minimum bond yield). In either case the initial
values are used to proxy today’s environment, the
noise embedded in the model conveys the fact we
do not know what is going to happen, but can at least
factor in some “average” forecast.

Consistent with Table 2, we note significantly lower
probabilities of success with an initial bond yield of
2% and a CAPE ratio of 22 relative to past long-
term averages. For example, the probability of
success of a 4% initial withdrawal rate over 30 years
is approximately 48%.

Given the results shown in Figure 7, above, it is also
possible to calculate what a safe initial withdrawal

F IGUR E 7: PROBAB I L I T I E S O F SUCC E S S FOR VAR IOUS IN I T I A L WITHDRAWAL RATES FOR A 40% EQU I TY
PORT FOL IO, ASSUM ING AN IN I T I A L BOND Y I E LD OF 2 .0% AND AN IN I T I A L CAPE RAT IO OF 22
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rate would need to be in a low return environment.
In Table 3, above, we estimate the safe initial
withdrawal rates with an initial bond yield of 2%
and a CAPE of 22 for various equity allocations and
retirement periods based on different success rate
thresholds.

Table 3 has important implications for both existing
retirees and those approaching retirement. The
reciprocal of the initial withdrawal rate is the
amount an individual must have saved to achieve an
income goal. For example, if a retiree wanted a 4%
initial withdrawal rate, he or she would need a
portfolio that was 25 times (1 / 4% = 25) the annual
income he or she desires in retirement. In contrast,
if the initial withdrawal rate decreases to 3%, then
the amount the retiree must save in order to
withdraw the same annual dollar amount as in the
4% example increases to 33.33 times the target
income amount.

The Value Proposition
For our analysis we assume a base portfolio fee of
50 bps. Fees are obviously a very important
consideration that can materially affect the
likelihood of a retiree accomplishing a goal over the
long-term. Figure 8, on the next page, shows the
resulting probabilities of success for a 4% initial
withdrawal rate over a 30-year period for different
levels of fees and for different equity allocations,
assuming an initial bond yield of 2% and an initial
CAPE ratio of 22.

Not surprisingly, there is a strong negative
relationship between fees and the probability of a
retiree accomplishing an income goal. It also
important to judge overall welfare improvement
relative to an unadvised retiree when considering
fees. There are a significant number of activities a
financial planner can provide that add value, such
as goals planning, estate planning, retirement

TABL E 3 : IN I T I A L WITHDRAWAL RATES FOR VAR IOUS EQU I TY AL LOCAT IONS , RET I R EMENT PER IODS , AND PROBAB I L I-
T I E S O F SUCC E S S ASSUM ING AN IN I T I A L BOND Y I E LD OF 2 .0% AND A CAPE OF 22
20% Equity Allocation

Retirement Period (Years)

15 20 25 30 35 40

99% 5.1% 3.8% 3.1% 2.6% 2.2% 1.9%

95% 5.6% 4.2% 3.4% 2.8% 2.4% 2.2%

90% 5.8% 4.4% 3.5% 3.0% 2.6% 2.3%

80% 6.1% 4.6% 3.7% 3.2% 2.8% 2.5%

50% 6.6% 5.1% 4.2% 3.6% 3.2% 2.9%

Pr
ob
.o
fS
uc
ce
ss

60% Equity Allocation

Retirement Period (Years)

15 20 25 30 35 40

99% 3.5% 2.4% 1.8% 1.4% 1.2% 0.9%

95% 4.4% 3.2% 2.5% 2.0% 1.7% 1.5%

90% 5.0% 3.7% 2.9% 2.4% 2.1% 1.8%

80% 5.7% 4.3% 3.5% 3.0% 2.6% 2.3%

50% 7.2% 5.7% 4.8% 4.2% 3.8% 3.5%Pr
ob
.o
fS
uc
ce
ss

40% Equity Allocation

Retirement Period (Years)

15 20 25 30 35 40

99% 4.4% 3.1% 2.5% 2.0% 1.7% 1.5%

95% 5.1% 3.8% 3.0% 2.5% 2.1% 1.9%

90% 5.5% 4.1% 3.3% 2.8% 2.4% 2.1%

80% 6.0% 4.5% 3.7% 3.1% 2.8% 2.5%

50% 7.0% 5.5% 4.5% 4.0% 3.5% 3.2%Pr
ob
.o
fS
uc
ce
ss

80% Equity Allocation

Retirement Period (Years)

15 20 25 30 35 40

99% 2.7% 1.8% 1.2% 0.9% 0.7% 0.6%

95% 3.8% 2.6% 2.0% 1.5% 1.3% 1.1%

90% 4.5% 3.2% 2.5% 2.0% 1.7% 1.4%

80% 5.4% 4.0% 3.2% 2.7% 2.3% 2.1%

50% 7.4% 5.9% 5.0% 4.4% 4.0% 3.7%Pr
ob
.o
fS
uc
ce
ss
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income advice, tax efficiency, rebalancing etc.

Conclusions
Retirees who do not annuitize must estimate an
appropriate rate of income to draw from
investments. The existing literature on safe
withdrawal rates models either simulates failure
rates using the same average return for each year or
uses a rolling sequence of returns which requires
history to unfold exactly as it did in the past. Neither
method takes current stock and bond valuations into
account. These current valuations have been shown
to predict near-term returns which have a much
larger impact on withdrawal rate risk than returns
later in retirement.

This paper introduced a model that takes into
account bond yields and stock market valuation
metrics when determining the probability of success
for different initial withdrawal rates over different
time periods. Both bond and stock models assume
the future values drift over time, and are likely a
better representation of what retirees face today.
We find that the likelihood of success for a given
withdrawal rate varies materially across different
initial bond yield and initial cyclically adjusted
price-to-earnings (CAPE) ratio environments. Given
the current market environment with bond yields at
approximately 2% and the CAPE ratio of 22, a 4%
initial withdrawal rate has less than a 50%
probability of success over a 30-year period with a
40% equity portfolio. This success rate is much
lower than past studies, which have typically noted
a probability of success above 80%, generally closer
to 90%.

Any projection of retirement income involves

uncertainty since returns are random and we do not
fully understand the process that generates equity
returns. This parameter uncertainty means that
retirees must anticipate volatility in asset returns
generated by any random process as well as
uncertainty in the future relation between expected
real return and investment risk. The purpose of this
study is incorporate asset valuations in order to more
provide more accurate projections of future real
returns during the first decade of retirement when
real returns have a greater impact on shortfall risk.
We show that including valuation information and
using historical returns to project near-term
performance highlights the sensitivity of shortfall
risk to asset return assumptions. Our simulation is
meant to provide a comparison with prior shortfall
studies; however, it is important to note that a more
precise simulation would include marginal tax rate
frictions and required minimum distributions. �

F IGURE 8 : IMPACT OF F E E S ON THE PROBAB I L I T Y OF SUCC E S S
OF A 4% IN I T I A L WITHDRAWAL OVER 30 YEARS FOR VARY ING
EQU I TY AL LOCAT IONS , ASSUM ING AN IN I T I A L BOND Y I E LD OF

2 .0% AND AN IN I T I A L CAPE RAT IO OF 22

Footnote:
1 See Yaari (1965), and Davidoff, Brown, and Diamond (2005)
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Financial Behaviors of Clients in or Near
Retirement: What Advisers Need to Know

BY HELEN K. SIMON, DBA, CFP®, RMA℠

Abstract
This paper seeks to pinpoint behavioral biases
identified by the literature in the field of behavioral
finance that are of particular concern to advisers
who work with clients both close to and already in
retirement. The literature suggests that hyper loss
aversion and overconfidence are significant
behavioral pitfalls, which may well be amplified by
bounded rationality. This paper further seeks to
coach advisers on how they might overcome these
issues through actively listening, educating and
learning to sincerely share client concerns after
discovering the roots of these very real trepidations.

Introduction
My first doctoral class in 2000, a marketing class,
was probably the most valuable of my doctoral
program. My professor, Dr. Tom Powers, truly
inspired thinking outside the box. I shared with him
my frustration with the strictly quantitative view of
finance. I told him how my years of experience in
the financial services industry prior to returning to
school to complete my doctorate had shown me that
it wasn’t just about the numbers; that the tech bubble
and 1987 were not numerical happenings, they were

about the behavior of investors. The thundering herd
was not lead by a formula; humans led it. Dr. Powers
helped me to decide that this was my research
interest. He suggested that I look into the
phenomenon that I recognized and see if others were
studying it. Sure enough, a simple Google Scholar
search uncovered a treasure trove of articles about
this phenomenon. So, my interest in behavioral
finance was born. Just like many new ideas,
traditional financial people discounted this notion.
They were anchored1 in the idea of modeling prices,
even though time and again, the markets proved
them wrong. They kept searching for that perfect
data that would yield that perfect intrinsic value
calculation, anchored in this assured thinking,
overconfident2, if you will.

The discovery of behavioral finance inspired my
first publication, “What is Behavioral Finance?”
(Ricciardi & Simon, 2000) and over a decade of
extended research, classroom discussions,
experiments, personal observations and ah-ha
moments. What I have set out to do in this paper is
move forward and focus this study on the behavior
of retirees – the gray tsunami - and how this affects
their attitudes toward retirement financial security
and how financial advisers need to position
themselves in this process.

The Birth of Behavioral Finance in a Nutshell
Some 30 years ago, articles began appearing in
academic journals, business magazines and even
local newspapers about the new phenomenon
referred to as “behavioral finance”. Truth be told,
the foundations of behavioral finance can actually
be traced back to the 1800s with books such as

HELEN K. SIMON, DBA, CFP®,
RMA℠
DEPARTMENT OF FINANCE
FLORIDA INTERNATIONAL
UNIVERSITY
CEO/ PERSONAL BUSINESS
MANAGEMENT SERVICES, LLC
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Charles Mackay’s Delusions and the Madness of
Crowds (Ricciardi & Simon, 2000). Herds, animal
spirits and irrationality are believed to have
influenced our markets for decades. One only need
think back to the tulip mania in 1637, considered to
be the first major financial bubble, to see how long
this has been occurring.

One of the distinctions of behavioral finance as
opposed to standard finance is that it incorporates
theories from a wide range of disciplines -
psychology, sociology, anthropology, neurology and
economics. While these disciplines draw
conclusions about human behavior in general, they
also catalog these behaviors into myriad
classifications, using differing criteria such as
gender (Barber & Odean, 2001), age (Hansson,
Ronnlund, Juslin and Nilsson, 2008), national origin
(Hofstede, 1980) and degrees of rationality (Simon,
1955). Kahneman and Tversky, two academic
psychologists, received the 2002 Nobel Prize in
Economic Sciences for Prospect Theory,3 one of the
pillars of behavioral finance theory (Gippel, 2013).

Gippel (2013) sketches out an interesting evolution
in the study of finance and “…examines the ‘state’
of the field of finance in the early 21st century and
asks: is research in the field entering a period of
extraordinary science? Extraordinary science, as
characterized by Thomas Kuhn in “The Structure of
Scientific Revolutions” (1970), is a period of
transition in a scientific field when new theories are
vying to usurp the old entrenched ways of
researching” (p.125).

Overview of Behaviors of Concern
In more specific research, Hira (1998) studied
differences in the factors that predict financial
satisfaction between retirees and non-retirees. Hira’s
final conclusion was that these two groups truly
differ in some of their financial beliefs and
behaviors. Benartzi (2010) suggests that retirees do
poorly calculating their monthly budget and he
discusses findings in the AARP & ACLI study on

the hyper loss aversion of retirees, originally put
forth by Kahneman and Tversky, and the idea that
retirees gravitate toward those concepts that are
easily understood (AARP and ACLI, 2007). The
study concluded that retirees are up to five times
more loss averse than non- retirees, far greater than
the researchers originally predicted. This didn’t
seem to correlate with their less than favorable
response to the idea of financial products with
guarantees, like annuities.

Barclay and Basu (2011) in their discussion of
behavioral barriers to the use of fixed annuities,
point out the confirmation bias4 problem. This
phenomenon causes people to continue to poll until
they find confirmation of what they believe to be
true, while ignoring all information that contradicts
their beliefs. For example, Mary continues to ask her
friends what they think of her new boyfriend,
Johnnie. There is no positive comment until she gets
to Suzie, who says that she thinks Johnnie is
wonderful. Mary celebrates Suzie’s opinion of
Johnnie, and ignores the opinions of her other
friends.

An area of concern is the intersection of loss
aversion and overconfidence, i.e. when retirees
decide to take lump sum pension distributions as
opposed to annuities. Many overestimate their
financial acumen when they decide to take lump
sum pension distributions as compared to the safety
and stability that can be afforded by the
annuitization option. Others exhibit loss aversion
when they are uncomfortable with the giving up of
control of their money in an annuity investment.
This negatively impacts many retirees, causing them
to run through their lump sums in a relatively short
period of time. Marketers play havoc with this
behavioral flaw, encouraging retirees to take their
lump sums and do-it-themselves; similar to the
scenario of lottery winners, who overwhelmingly
take the lump sum only to end up broke and often in
debt.



VOLUME 4 , NUMBER 1

© 2014 Retirement Income Industry Association®
39

Mitchell & Utkus (2003) cite a study by Warner &
Pletter (2001) who discuss a study where “65,000
officers and enlisted personnel were involved in a
program to reduce staffing at the Department of
Defense (DoD). To this end, they were offered
payments from their retirement plan in the form of
an annuity or a lump sum. The internal rate of return
on the annuity ranged from 17.5% to 19.8%, at a
time when government bond rates were around 7%.
Economists estimated that all of the officers and half
of the enlisted personnel would take the annuity. In
the end, contrary to expectations, 52% of the officers
and 92% of the enlisted personnel took the lump
sum. In total, the DoD employees forfeited a total
of $1.7 billion in economic value, by electing the
lump sum over the annuity.” (pg. 29)

Stelluto, Woloshin, & Schneider, (2012) set forth to
identify opportunities for advisers to better support
customers preparing for retirement via an online
survey of consumers age 50 and older. The major
findings were that many underestimate longevity
and overestimate the amount of income they can
expect from their retirement savings. The literature
suggests the most dangerous and prevalent of
these behaviors are hyper loss aversion and
overconfidence. These afflict people of all ages, but
can be most dangerous to those approaching and
already in retirement, underlying the majority of the
more specific behaviors mentioned above.

In Thinking Fast and Slow, Kahneman (2011) puts
forth a number of general conclusions about the
flaws of the human thought process. Most
significant to the issues discussed here are those
related to over-critical hindsight bias,5 which he
believes fuels future overconfidence. He is also very
candid about the fact that often too much credit is
given to skill and too little to plain luck.

Hyper Loss Aversion
Loss aversion refers to one's tendency to strongly
prefer avoiding losses to accruing gains, when the
logical perspective would be to balance each

equally. Kahneman and Tversky (1984) suggest that
psychologically speaking, losses are more powerful
than gains. Investors often obsessively focus on the
one investment in their portfolio that is losing
money even if the rest of the portfolio is offering
them exceptional returns. They tend to weigh losses
larger than gains. Nothing says it better than the
often-quoted term “losses loom larger than gains.”
(Kahneman, 2011)

Johnson (2007) found that retirees, as a group, suffer
from hyper loss aversion. Retirees are up to five
times more sensitive to losses than the general
population. Kahneman (2011) discusses a “loss
aversion ratio” for the average person, in which he
suggests that said person is 1.5 to 2.5 times more
sensitive to losses. If we pool these findings, we are
left with one who is 7.5 to 12.5 more sensitive to
losses. Johnson further postulates that retirees with
hyper loss aversion respond less favorably to the
traditional financial products associated with
protection, such as annuities, as they also fear giving
up control and viewing it as just one more type of
loss (Benartzi, 2010). This loss aversion comes into
play when retirees refuse products such as annuities
for fear of losing money, control and impacting their
legacy.

Overconfidence
Overconfidence is a departure from the traditional,
rational assumptions of finance (Barber & Odean
2000). Mahajan (1992, p. 330) defines
overconfidence as “an overestimation of the
probabilities for a set of events.” Shefrin (2000)
states, “When people are overconfident, they set
overly narrow confidence bands. They set their high
guess too low (and their low guess too high).” (p.
18-19) “As investors, we have an inherent ability of
forgetting or failing to learn from our past errors
known as financial cognitive dissonance.6 This
failure to learn from our past investment decisions
further adds to our overconfidence dilemma.”
(Ricciardi & Simon, 2000, p. 4) Barber and Odean
(2001) conclude, “…stock selection is one of the



THE RET IREMENT MANAGEMENT JOURNAL SM

www.RetirementManagementJournal.org
40

tasks for which people are most overconfident” (p.
263). To discover if one may be afflicted
with overconfidence, take the “Self-test for
Overconfidence.”7

John Wasik’s blog, “Fraud Victims Foiled by their
own Overconfidence” (2013), points to a study
conducted by Gamble, Boyle, Yu and Bennett
(2013) that investigates “Aging, Financial Literacy,
and Fraud.” This study drew some intriguing
conclusions, but of most interest is the correlation
between overconfidence and senior financial fraud.
They also conclude that normal, age-related, non-
dementia decreases in cognition are associated with
decreasing financial literacy. Gamble, et al (2013)
provide evidence that the seniors participating in
their study did not recognize this decrease. They
also found that even though general self-confidence
decreases with age, the participant’s confidence in
their personal finance acumen does not diminish
with drops in cognition. The researchers make a
correlation with driving abilities – many impaired
seniors do not see they are no longer the quality of
driver that they once were. They found
overconfidence in one’s personal financial acumen
to be a significant risk factor for seniors becoming
victims of financial fraud.

This is noteworthy, as the CFP Board of Standard’s
2012 “Senior Financial Exploitation Study” found
that 56% of those surveyed had an older client who
had been financially exploited to the tune of
approximately $50,000. Further disturbing are
statistics from The Federal Trade Commission
indicating that financial fraud has increased over
60% in the last three years. Gamble, et al (2013)
make significant conclusions that explain the
underlying reason for a disturbing increase in fraud
against baby boomers. They refer to the
overconfidence factor as the lethal combination of
not knowing, but thinking that you do know.

There is much discussion in the literature about the
pros and cons of retirees taking a lump sum as

opposed to annuitizing their retirement savings.
Some contend that this makes sense as a hedge to
possible employer bankruptcy. While this is a valid
point, far more sad stories evolve from retirees who
lose-it-themselves or hire an incompetent financial
adviser who is nothing more than a good
salesperson.

Conclusions
The literature indicates that hyper loss aversion and
overconfidence are prevalent judgment biases.
When considering how best to turn these challenges
into positive experiences for both adviser and client,
I am reminded of Steven Covey’s Seven Habits of
Highly Effective People’s Habit 5: Seek First to
Understand, Then to be Understood. An adviser
might start the conversation by asking about the
retiree’s concerns and acknowledging them. While
we may perceive client concerns to be
unsubstantiated at times, they are valid to the client
and the adviser should attempt to understand and
discuss using facts and information that may open
the retiree’s eyes to other alternatives. Often retirees
are anchored to perceived facts and scenarios that
are founded on invalid information. A respectful
conversation about this possible misunderstanding
may aid in bringing the retiree to a new way of
thinking and level of respect for the adviser.

Barclay and Basu (2011) call retirees’ refusal to
consider fixed annuities to fund their retirement an
“anomaly of human cognizance” (p.59) and also
refer to this scenario as a “cognitive impairment”
(p.60). This might be, in essence, accurate. It is
probably not the best way for the adviser to
approach this issue, as it places the adviser in the
same overconfident category as some clients. The
adviser should develop a strategy for dealing with
this issue that does not insult or incense the client,
but encourages the client to look at the big picture.
Johnson (Benartzi, 2010) contends that advisers
should position these products as a way for retirees
to gain control of their income and spending, not
lose it.
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Powers (2010) points out that advisers frequently
focus more on managing their clients’ portfolios
than managing the clients themselves. He believes
that the 2008 financial crisis has brought forth a
realization that understanding client’s behaviors that
shape their investment decisions may be a more
effective way to guide them in the right direction.
He specifically refers to hyper loss aversion and
discusses the research of Benartzi (2010) and
Johnson’s contribution to that research. Both
Benartzi and Johnson focus on the importance of
how choices are presented. They specifically call
attention to the importance of the semantics of the
discussion of choosing a lump sum over an annuity.
Powers suggests that rather than present the idea of
returns, the adviser should talk about the idea of
income potential in dollars.

Powers (2010) concludes his article with a valuable
list of questions that Benartzi compiled for those
charged with putting together retirement plans,
which may well open the adviser/client conversation
to uncover those notions that are causing behavioral
biases such as overconfidence and hyper loss
aversion:
� Is the strategy framed in terms of the monthly in-

come it will produce?
� Are the implications of today's financial decisions

presented so retirees can see how their life will
be affected?

� Is the approach appropriate for those hypersen-
sitive to losses?

� Are the number and complexity of choices man-
ageable as retirees get older?

� Does the strategy offer multiple accounts to fa-
cilitate different goals, such as paying the rent or
funding vacations?

� Will inattentive investors be assigned a cus-
tomized default that is appropriate to their situ-
ation?

� Does the language used to describe the strategy
make it easy to evaluate its features?

� Does the overall plan encourage individuals to
stay actively involved?

� Will the chosen path provide some inflation pro-
tection?

According to noted economist Herb Simon, “in the
real world, peoples’ decisions are subject to bounded
rationality,” (Mitchell & Utkus, 2003, pg. 5). The
concept of bounded rationality maintains that in
decision making, logic is restricted by the
information known, the intellectual boundaries of
the mind, and the limited amount of time one has to
make a choice. Most dangerous in this phenomenon
is the notion of not knowing what one does not
know and “satisficing”.8 I put forth that these
bounds grow fuzzier as we move through our
financial life cycle. As advisers we must recognize
and acknowledge these flaws in both ourselves and
our clients; we must work to lessen their detrimental
effects by actively listening and engaging the client
in discussion about their feelings toward their
retirement income, education and misconceptions,
while sincerely sharing our clients concerns. �

Footnotes:
1 “…The concept of anchoring draws on the tendency to attach or "anchor" our thoughts to a reference point – even though it may have
no logical relevance to the decision at hand” See: http://www.investopedia.com/university/behavioral_finance/behavioral4.asp

2 “…overestimating or exaggerating one's ability to successfully perform a particular task” See:

http://www.investopedia.com/university/behavioral_finance/behavioral9.asp

3 “A theory that people value gains and losses differently and, as such, will base decisions on perceived gains rather than perceived losses”

See: http://www.investopedia.com/terms/p/prospecttheory.asp

4 “…a tendency of people to favor information that confirms their beliefs or hypotheses” See:

http://en.wikipedia.org/wiki/Confirmation_bias
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Footnotes, continued:
5 “…a documented psychological phenomenon in which people exaggerate the predictability of an event after it has already happened”.

See: http://www.wisegeek.com/what-is-hindsight-bias.htm

6 “…Cognitive dissonance can lead to irrational decision making as a person tries to reconcile his conflicting beliefs” See:

http://www.investopedia.com/terms/c/cognitive-dissonance.asp

7 See: http://tim-richardson.net/misc/estimation_quiz.html

8 “…a decision-making strategy or cognitive heuristic that entails searching through the available alternatives until an acceptability threshold

is met..” See: http://en.wikipedia.org/wiki/Satisficing
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Introduction
For most Americans, decisions regarding their
federal benefits in retirement are some of the most
significant factors in their financial well-being. At
the same time, these decisions can also be extremely
complex and dependent on age, marital status,
income level, life expectancy, availability of other
assets and the like. As such, many prospective
retirees require professional guidance in reaching

these decisions. This study addresses a specific
component of these decisions regarding the optimal
timing to initiate Social Security retirement
insurance (SSRI) benefits. We use Monte Carlo
simulation analyses, incorporating over eight
decades of market data, to model the lifetime SSRI
benefits resulting from the various timing options
for commencing benefits.

Relevant Social Security Rules
Our focus is on the timing option faced by
Americans born in 1943 through 1954. Under
current Social Security rules, Americans born in
1943 through 1954 are eligible for full retirement
benefits at age 66. The retirement benefit is based
on what the Social Security Administration calls a
person’s Primary Insurance Amount (PIA).1 For our
purposes, we will ignore all of the details used to
calculate the typical beneficiary’s PIA such as bend
points, wage index amounts, average indexed
monthly earnings, automatic determinations and the
like. Instead, we will base our analyses on an
assumed full retirement benefit (100%) adjusted
upward or downward based on the retiree’s age
when he or she elects to commence SSRI benefits.

For those electing to commence SSRI benefits
before full retirement age of 66, the benefit is
reduced 5/9 of 1% for each month before normal
retirement age, up to 36 months. If the number of
months exceeds 36, then the benefit is further
reduced 5/12 of 1% per additional month.2 Since the
earliest age SSRI benefits can be drawn is 62, for
individuals in this age bracket (i.e. those who will
reach age 62 by 2016) the maximum benefit
reduction for early commencement of benefits is
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25% (36 months x 5/9 + 12 months x 5/12). One can
also choose to defer the commencement of SSRI
benefits past age 66 which results in an increase of
8% per year of delay, up to age 70, resulting in a
maximum increase of 32%, for those born in 1943
or later.3 There is no added benefit from deferral of
SSRI payments beyond age 70.

According to the latest data available from the
Social Security Administration, 73.2% of SSRI
recipients (70.9% of men and 75.7% of women)
opted for early retirement as of November 2007.4

Many of those who elect early SSRI benefits may
do so out of necessity; lack of other sources of
income, inability to find work and the like. Others
must make an economic decision based on expected
lifetime benefits.

Those who commence SSRI benefits prior to age 66
and continue to work face a reduction in SSRI
payments depending on the amount of earnings. As
of 2014, earnings up to $15,480 would result in no
reduction in benefits.5 However, these reductions are
offset once the retiree reaches full retirement age.
Benefits at age 66 are recalculated, and credit is
assigned for any months in which benefits were
reduced due to earned income. After age 66, earned
income has no impact on SSRI benefits for those
receiving benefits.

Our analyses focus on the comparative present value
of lifetime benefits resulting from commencing
benefits at ages 62, 66, or 70, since these ages
represent the minimum, full, and maximum benefit
levels available to potential retirees reaching age 62
in or before 2016. We further address the impact of
benefit reductions resulting from income earned by
continuing to work while drawing SSRI benefits.

Simplifying assumptions
In order to remove some of the individual
circumstances that further complicate the timing
decision we are addressing, and to make our
analyses more broadly applicable, we make some

simplifying assumptions. We assume the beneficiary
will not improve the highest 35 years of indexed
earnings for his or her benefit computation by
working additional years after age 62. For many
soon-to-be-retired, the additional years of work
could very well improve this part of the calculation
because, for example, stay-at-home parents may
have several years of zero earnings in their work
history at age 62, and by working additional years
after age 62, they would be able to trade some zero
years for positive earning years.6

In addition, we ignore any and all tax effects
associated with filing for early retirement benefits
or deferring benefits. One’s federal, state and local
income tax obligations will, in all likelihood, be
greatly affected by his or her total taxable income.
Currently, 50% of SSRI benefits are subject to
federal tax for individuals with income (including
50% of SSRI benefits) between $25,000 and
$34,000, and for joint filers with income (including
50% of SSRI benefits) between $32,000 and
$44,000. For single filers with income (including
50% of SSRI benefits) above $34,000 and joint
filers with income (including 50% of SSRI benefits)
above $44,000, 85% of SSRI benefits are included
in federal taxable income.7 State taxation of SSRI
benefits vary widely by jurisdiction.

Our analyses assume the beneficiary has the means
to do without the cash flow from his or her benefits
in the years between age 62 and age 70. This implies
the ability to invest the benefits if collection starts
before age 70, rather than deferring benefits until
age 70. Selecting early SSRI benefits can also be
thought of as a decision to avoid withdrawing funds
from other retirement plans (e.g.: IRAs, 401(k) plans
and the like), allowing additional years of tax free or
tax deferred, compounded returns in these accounts.8

We limit our analyses to single workers (or married
workers of similar age) thus excluding the
complications of claiming strategies based on
survivor benefits. Finally, we will assume benefits
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are collected on an end-of-year basis. This
assumption simplifies the calculations and few (if
any) salient details are lost with such an assumption.

Methodology
We start our analyses by assigning a value of 100
for the full SSRI benefit attained at the “normal”
retirement age of 66. Therefore, SSRI benefits
commenced at age 62 would have a value of 75,
while SSRI benefits commenced at age 70 have a
value of 132, as explained above. We estimate
benefits will increase annually at the inflation (CPI)
rate and assume benefits commencing prior to age
70 can be invested in a portfolio consisting of a mix
of large cap stocks and corporate bonds and this
investment can then be used to fund additional
withdrawals commencing at age 66 (or 70) as a self-
funded annuity.9

We examine the series of cash flows that would
result from the following scenarios or strategies:
a) Individual commences reduced benefits (75%) at

age 62 and invests these benefits in a portfolio
consisting of a mix of large-cap stocks and cor-
porate bonds. At age 66, he or she starts with-
drawing an annuity amount from this portfolio
based on his or her life expectancy, which will
supplement the reduced SSRI benefits.

b) Individual commences reduced benefits (75%) at
age 62 and invests these benefits in a portfolio
consisting of a mix of large-cap stocks and cor-
porate bonds. At age 70, he or she starts with-
drawing an annuity amount from this portfolio
based on his or her life expectancy, which will
supplement the reduced SSRI benefits.

c) Individual commences full retirement benefits
(100%) at the “normal” retirement age of 66 and
invests these benefits in a portfolio consisting of
a mix of large-cap stocks and corporate bonds.
At age 70, he or she starts withdrawing an annuity
amount from this portfolio based on his or her life
expectancy, which will supplement the reduced
SSRI benefits.

d) Individual commences full retirement benefits

(100%) at the “normal” retirement age of 66.
e) Individual defers commencement of benefits

until age 70 and commences increased (132%)
benefits at age 70.

In addressing similar questions, Dalton (2006)
employs a spreadsheet analyses with a range of
return assumptions and concludes that deferral of
SSRI benefits would be advisable under low
investment rates. Claggett et. al. (2012) consider the
choice between commencing benefits at the
“normal” retirement age and various deferral
periods, based on the “yield” resulting from the
deferral, at various CPI and longevity combinations.
Meyer and Reichenstein (2012) employ a
“retirement calculator” with a 0% real return
assumption to identify the present value of
maximizing claiming age. They show that the
optimum claiming age increases, based on life
expectancy, but with suboptimal breaks resulting
from the uneven deferral benefits under current
Social Security rules. Shoven and Slavov (2012)
also find that the value maximizing claiming age for
singles rises at lower interest rates and they
recommend deferral beyond age 62 for interest rates
below 3.5%.

In order to compute the present values of future cash
flow streams for the above scenarios, we employ
Monte Carlo simulation analyses using Crystal Ball
simulation software. This is in contrast to using
arbitrary point estimates of the relevant rates of
return as done in prior studies.

We simulate the returns on long-term corporate
bonds, large-cap stocks, CPI and long-term Treasury
bonds using the Ibbotson data from 1926 through
2011. The simulated return vectors are computed
using the historical data to estimate the distributions
of and correlations between each variable.10

Therefore the estimated investment rates, discount
rates and CPI for each year are drawn from
distributions that simulate the historical record of
returns and correlations. In computing the cash flow
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streams, we assume benefits grow annually at the
simulated CPI rate. The investment opportunities for
“early” benefits are estimated by a rate made up of
various proportions of the simulated corporate bond
and equity rates. The investment rate starts at 100%
equity return and changes by 20 percentage point
increments to 100% bond return. This series of
future values is discounted to the present using the
simulated long-term Treasury bond rate.

Computation of lifetime distributions in each case
above requires longevity estimates. The Social
Security Administration actuarial life tables
indicate11 a male at age 62 has an average remaining
life expectancy of 19.74 years (i.e.: can expect to
reach age 82) and a female at age 62 has an average
remaining life expectancy of 22.63 years (i.e.: can
expect to reach age 85). At age 70, a male has an
average remaining life expectancy of 14.03 (i.e.: can
expect to live to 84) and a female has an average
remaining life expectancy of 16.33 years (i.e.: can
expect to live to 86). In conducting our analyses, we
estimate lifetime cash flows through age 86, 91
and 96.

Results
Table 1, on the next page, summarizes the results of
our simulation analyses based on 5,000 simulated
outcomes, comparing the present values of the
lifetime benefits resulting from the five claiming
strategies identified in the previous section. The
table entries indicate the percentage of the 5,000
simulations in which a given strategy produced a
higher lifetime present value than the alternative
strategy.12 The entries in the first column of Table 1
identify the likelihood that “strategy a” (claiming
SSRI benefits at age 62 and investing the benefits
to support additional future withdrawals at age 66)
results in a higher lifetime present value than
“strategy d” (claiming SSRI benefits at the “normal”
retirement age of 66).

If life expectancy is 86, all equity/debt combinations
in the simulated investment portfolio result in a high

likelihood that the early-claiming strategy will be
superior. An investment portfolio consisting of 80%
equity and 20% bonds produces the highest
likelihood that the early-claiming strategy will beat
the “normal” retirement benefits 91.62% of the time.
If we assume the retiree will survive until age 91,
all investment strategies still result in a better than
50% likelihood of a higher lifetime present value for
the early-claiming strategy, with the 80% equity
portfolio producing the best results with an 81.38%
likelihood that the early-claiming strategy will
outperform the “normal” retirement strategy.

With a longer anticipated life span, the likelihood
that the early-claiming strategy will outperform the
“normal” retirement strategy declines. This is as
expected. However, even at a lifespan of 96 years,
the early-claiming strategy has a 79.46% likelihood
of outperforming the “normal” retirement strategy,
when the funds from early benefits are invested in a
portfolio of 80% equity and 20% bonds.13

The second column of entries in Table 1 identifies
the likelihoods that “strategy b” will result in a
higher present value of lifetime benefits than
“strategy e”. In most cases, we find that an early
claiming strategy at age 62, combined with
investment of the proceeds until age 70, followed
by future withdrawals from those savings, is
preferable to the higher benefits resulting from
deferring SSRI benefits until age 70. Even with an
assumed longevity of 96 years, “strategy b” has an
almost 84% likelihood of outperforming “strategy
e”, when early benefits are invested in a portfolio of
80% stocks and 20% bonds.

Finally, the outcomes of “strategy c” are clearly
preferred to “strategy e.” Receiving full PIA benefits
at the “normal” retirement age of 66, and investing
those benefits to support additional future
withdrawals commencing at age 70, has a high
likelihood of providing a higher lifetime present
value of benefits than deferring SSRI benefits until
age 70. We find that even modest amounts of equity
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in the investment portfolio ensure that the early-
claiming strategies outperform the benefits deferral
strategies. It is only when the investment portfolio is
100% debt and the beneficiary survives until age 96
that this is not true.

We next consider a scenario similar to that of Dalton
(2006) where the early SSRI claimant continues to
work and earns sufficient income to cause a 25%
reduction in benefits. Under Social Security rules,
retirement benefits at the normal retirement age are
adjusted to correct for the earlier reduction in
benefits due to the earnings test. Specifically, when
a claimant receives four years of 25% reduction in
benefits between age 62 and age 66, the adjusted
benefits at age 66 will be computed as if the
claimant commenced benefits at age 63, since the
four years of 25% reduction has resulted in a full
year’s benefits being withheld. Therefore, at age 66,
the benefits for this early claimant would be restored
to 80% of his or her “normal” benefits (a reduction
of 5/9 per month x 36 months).

Table 2, on the next page, summarizes the results of
our simulation analyses based on 5,000 simulated
outcomes, comparing the present values of the
lifetime benefits resulting from the five claiming
strategies identified in the previous section, adjusted
for the impact of benefits being reduced by 25%
between the ages of 62 and 66 due to the earnings
test. The table entries indicate the percentage of the
5,000 simulations in which a given strategy
produced a higher lifetime present value than the
alternative strategy. The entries of the first column
of Table 2 identify the likelihood that “strategy a”
(claiming SSRI benefits at age 62, and investing the
benefits to support additional future withdrawals
starting at age 66) results in higher lifetime present
value than “strategy d” (claiming SSRI benefits at
the “normal” retirement age of 66).

If life expectancy is 86, an investment portfolio
consisting of at least 40% equity results in a better
than 60% likelihood that the early-claiming strategy

will be superior. As the amount of equity in the
investment portfolio rises, the likelihood that the
early-claiming strategy will beat the “normal”
retirement benefits increases. However, if we

TABL E 1

P (pv of P (pv of P (pv of
strategy a > pv strategy b > pv strategy c > pv
of strategy d) of strategy e) of strategy e)

Survive until 86

100/0% Equity/Bond 90.77 94.50 96.11

80/20% Equity/Bond 92.26 95.69 96.95

60/40% Equity/Bond 91.62 96.19 96.76

40/60% Equity/Bond 90.67 96.05 96.93

20/80% Equity/Bond 84.93 94.43 95.76

0/100% Equity/Bond 73.88 85.93 90.02

Survive until 91

100/0% Equity/Bond 80.55 86.32 88.09

80/20% Equity/Bond 81.38 87.26 89.11

60/40% Equity/Bond 80.34 87.13 89.54

40/60% Equity/Bond 76.06 83.95 87.22

20/80% Equity/Bond 65.69 74.54 81.24

0/100% Equity/Bond 50.51 54.24 66.97

Survive until 96

100/0% Equity/Bond 79.86 85.34 87.35

80/20% Equity/Bond 79.46 83.71 86.33

60/40% Equity/Bond 76.00 81.83 84.92

40/60% Equity/Bond 68.83 74.32 79.69

20/80% Equity/Bond 52.57 56.05 66.93

0/100% Equity/Bond 34.47 31.88 47.39

Probabilities based on 5,000 simulations, that the PV of lifetime benefits under an
early-claiming strategy with invested proceeds will exceed that of a similar deferred-
claiming strategy for various longevity assumptions and portfolio compositions.



THE RET IREMENT MANAGEMENT JOURNAL SM

www.RetirementManagementJournal.org
50

assume the retiree will survive until age 91 or 96,
only investment portfolios with very high equity
components result in better than 50% likelihoods of

higher lifetime present values for early-claiming
strategies.

The second column of entries in Table 2 identifies
the likelihoods that “strategy b” will result in a
higher present value of lifetime benefits than
“strategy e.” Again, in most cases, we find that an
early claiming strategy at age 62, combined with
investment of the proceeds until age 70, followed
by future withdrawals from those savings, is
preferable to the higher benefits resulting from
deferring SSRI benefits until age 70. Even with an
assumed longevity of 96 years, “strategy b” has a
better than 50% likelihood of outperforming
“strategy e”, when early benefits are invested in a
portfolio consisting of at least 40% in stocks.
Furthermore, the preference for an earlier benefits
claiming strategy increases with the inclusion of
more equity in the investment portfolio.

The third column of entries compares the outcomes
of “strategy c” to those of “strategy e”. Since the
earnings test does not apply after age 66, the
comparisons between “strategy c” and “strategy e”
are similar to those in Table 1. Receiving full PIA
benefits at the “normal” retirement age of 66, and
investing those benefits to support additional future
withdrawals, commencing at age 70, has a high
likelihood of providing a higher lifetime present
value of benefits than deferring SSRI benefits until
age 70, even when assuming survival until age 96.

We further consider a scenario where the early SSRI
claimant continues to work and earn sufficient
income to cause a 50% reduction in benefits. In this
case, the claimant receives four years of a 50%
reduction in benefits between the ages 62 and 66.
The adjusted payment amount at age 66 will be
computed as if the claimant commenced benefits at
age 64, since the four years of 50% reduction has
resulted in two full years’ benefits being withheld.
Therefore, at age 66, the payment amount for this
early claimant would be restored to 86.67% of his or
her “normal” payment amount (a reduction of 5/9

TABL E 2

P (pv of P (pv of P (pv of
strategy a > pv strategy b > pv strategy c > pv
of strategy d) of strategy e) of strategy e)

Survive until 86

100/0% Equity/Bond 74.63 89.57 96.24

80/20% Equity/Bond 73.28 90.46 96.69

60/40% Equity/Bond 71.80 90.96 96.92

40/60% Equity/Bond 60.89 89.96 96.27

20/80% Equity/Bond 41.43 82.54 95.77

0/100% Equity/Bond 16.88 62.99 90.31

Survive until 91

100/0% Equity/Bond 54.88 76.44 88.58

80/20% Equity/Bond 50.57 75.35 89.94

60/40% Equity/Bond 43.86 73.37 89.70

40/60% Equity/Bond 28.08 64.66 87.66

20/80% Equity/Bond 9.83 45.20 80.88

0/100% Equity/Bond 1.46 19.91 66.67

Survive until 96

100/0% Equity/Bond 53.51 72.63 86.62

80/20% Equity/Bond 47.74 71.04 86.57

60/40% Equity/Bond 38.32 65.78 84.28

40/60% Equity/Bond 20.40 50.54 80.02

20/80% Equity/Bond 4.21 25.76 67.69

0/100% Equity/Bond 0.49 6.75 47.51

Probabilities based on 5,000 simulations, that the PV of lifetime benefits under an
early-claiming strategy with invested proceeds will exceed similar deferred-claiming
strategy’s PV for various longevity assumptions and portfolio compositions, when
recipient continues to earn income, resulting in a 25% reduction in benefits from
the earnings test.
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per month x 24 months).

Table 3, at right, summarizes the results of our
simulation analyses based on 5,000 simulated
outcomes, comparing the present values of the
lifetime benefits resulting from the five claiming
strategies identified in the previous section, adjusted
for the impact of benefits being reduced by 50%
between the ages of 62 and 66 due to the earnings
test. The table entries indicate the percentage of the
5,000 simulations in which a given strategy
produced a higher lifetime present value than the
alternative strategy.

The first column of entries in Table 3 identifies the
likelihoods that “strategy a” (claiming SSRI benefits
at age 62 and investing the benefits to support
additional future withdrawals at age 66) results in a
higher lifetime present value than “strategy d”
(claiming SSRI benefits at the “normal” retirement
age of 66).

If life expectancy is 86, an investment portfolio
consisting of at least 20% equity results in a better
than 60% likelihood that the early-claiming strategy
will be superior. As the amount of equity in the
investment portfolio rises, the likelihood that the
early-claiming strategy will beat the “normal”
retirement benefits increases. If we assume survival
until 91, the investment portfolio will need to
include 60% or more equity for the early claiming
strategy to have a 60% likelihood of successfully
exceeding the “normal” benefits. However, if we
assume the retiree will survive until age 91 or 96,
only those portfolios with at least a 60% equity
component result in better than 50% likelihoods of
higher lifetime present values for the early-claiming
strategy.

The second column of entries in Table 3 identifies
the likelihoods that “strategy b” will result in a
higher present value of lifetime benefits than
“strategy e.” Consistent with our previous
statements, in most cases, we find that an early

claiming strategy at age 62, combined with
investment of the proceeds until age 70, followed
by future withdrawals from those savings, is

TABL E 3

P (pv of P (pv of P (pv of
strategy a > pv strategy b > pv strategy c > pv
of strategy d) of strategy e) of strategy e)

Survive until 86

100/0% Equity/Bond 82.44 92.00 96.10

80/20% Equity/Bond 83.40 92.71 96.75

60/40% Equity/Bond 83.14 93.77 97.18

40/60% Equity/Bond 79.42 92.28 96.60

20/80% Equity/Bond 64.79 88.73 95.61

0/100% Equity/Bond 35.48 74.24 90.22

Survive until 91

100/0% Equity/Bond 64.61 80.90 88.82

80/20% Equity/Bond 63.37 84.42 89.97

60/40% Equity/Bond 59.14 79.52 89.33

40/60% Equity/Bond 46.39 73.78 88.01

20/80% Equity/Bond 23.36 57.59 80.82

0/100% Equity/Bond 6.24 33.26 66.23

Survive until 96

100/0% Equity/Bond 91.51 76.22 85.99

80/20% Equity/Bond 60.04 76.55 86.94

60/40% Equity/Bond 52.32 71.67 84.77

40/60% Equity/Bond 34.81 59.54 79.68

20/80% Equity/Bond 11.22 37.81 67.38

0/100% Equity/Bond 1.65 14.38 47.57

Probabilities based on 5,000 simulations, that the PV of lifetime benefits under
an early-claiming strategy with invested proceeds will exceed a similar deferred-
claiming strategy’s PV for various longevity assumptions and portfolio
compositions, when recipient continues to earn income, resulting in a 50%
reduction in benefits due to the earnings test.
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preferable to the higher benefits resulting from
deferring SSRI benefits until age 70. Even with an
assumed longevity of 96 years, “strategy b” has an
approximately 60% likelihood of outperforming
“strategy e”, when early benefits are invested in a
portfolio consisting of at least 40% in stocks. Not
surprisingly, the preference for the early claiming
strategy increases with the inclusion of more equity
in the investment portfolio. With shorter longevity
assumptions, the preference for the early claiming
strategy is even higher.

The third column of entries in Table 3 compares the
outcomes of “strategy c” and “strategy e”. Since the
earnings test does not apply after age 66, the
comparisons between “strategy c” and “strategy e”
are similar to those in Tables 1 and 2. Receiving full
PIA benefits at the “normal” retirement age of 66,
and investing those benefits to support additional
future withdrawals commencing at age 70, has a
high likelihood of providing a higher lifetime
present value of benefits than deferring SSRI

benefits until age 70, even when assuming survival
until age 96.

Conclusion
When to begin Social Security retirement benefits
is a complex decision based on a number of
qualitative and quantitative factors such as risk
aversion, life expectancy, cash flow needs, other
sources of income and family circumstances. This
study provides a quantitative framework based on
simulation analyses powered by 85 years of market
data to compare various social security claiming
strategies. The analyses apply to single claimants or
married claimants with similar incomes and ages;
therefore, it ignores the strategy implications related
to survivor’s benefits. Our simulation analyses
indicate early claiming strategies which invest the
early benefits in portfolios containing both equity
and debt to support additional future income have
high likelihoods of producing larger lifetime present
values of cash flows than the comparable Social
Security deferral options. �

Footnotes:
1 https://www.socialsecurity.gov/OACT/ProgData/retirebenefit2.html Typically the PIA is a function of average indexed monthly earnings

(AIME). The PIA is determined by applying a PIA formula to AIME. The formula depends on the year of first eligibility (the year a person attains

age 62 in retirement cases).

2 http://www.ssa.gov/oact/quickcalc/early_late.html

3 http://www.ssa.gov/oact/quickcalc/early_late.html

4 http://ssa.gov/policy/docs/statcomps/oasdi_monthly/2007-11/table03.pdf

5 For those not turning 66 during the year in question, earnings above $15,480 per year would result in a one dollar reduction in benefits

for every two dollars in additional earnings. For those turning 66 during the year in question, earnings above $3,450 per month (for months

prior to turning 66) would result in a one dollar reduction in benefits for every three dollars in additional earnings.

6 http://www.socialsecurity.gov/pubs/10069.html#a0=6

7 http://www.irs.gov/pub/irs-pdf/p915.pdf

8 Dalton, Thomas M., “Retirement at 62: Is Receiving Social Security Early Worth It?” The CPA Journal, June 2006.

9 The self-funded annuity is recalibrated each year based on that year’s simulated investment return and remaining time horizon (age 86,

91 or 96).

10 During the 1926-2011 period, the returns of large cap stocks have a correlation coefficient of -0.0978 with the CPI rate, +0.13 with the long

term corporate bond rate and -0.0012 with the long term Treasury bond rate.

11 http://www.ssa.gov/oact/STATS/table4c6.html

12 Given 5,000 runs per simulation, one would expect all fourth digits of such a percentage to be "even". However, some percentages depicted

in the paper's tables show an "odd" fourth digit. An "odd" fourth digit is possible because the percentages were derived from a program

developed continuous distribution, i.e. not a simple division with 5,000 in the denominator.
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Footnotes continued:
13 Longevity assumptions below age 86 would result in an even stronger preference for the early claiming strategies. Even without any

investment opportunities or discounting, the breakeven point between “strategy a” and “strategy d” is 12 years (i.e. age 78). The breakeven point

between “strategy b” and “strategy e” is approximately 10.5 years (i.e. age 80.5). The breakeven point between “strategy c” and “strategy e” is

approximately 12.5 years (i.e. age 82.5).
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Abstract
Variable annuities (VAs) are among the most complex
and controversial products in the investment
universe. Although a fair amount of research
regarding the merits of VAs with guaranteed lifetime
withdrawal benefit (GLWB) riders has been
published over the past decade, to date, few of these
papers have been of practical usefulness in guiding
consumer decision-making. This paper begins to fill
this information gap by (1) identifying the
circumstances under which VA contracts with
GLWBs seem most rational, and (2) helping
consumers and practitioners assess the relative merits
of various “real-world” guaranteed lifetime
withdrawal riders. Our analysis applies bootstrapping
techniques to compare a spectrum of three common
forms of GLWB riders and two non-guaranteed index
model portfolios. The primary underlying assumption
in the study is that the GLWBs are utilized exactly as
they are marketed – with a 10-year accumulation
period followed by lifetime fixed withdrawals. The
results of this analysis are surprising and may reshape
practitioners’ product recommendations, as well as
the public perception of annuity expenses.
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Introduction
Variable annuity (VA) contracts with optional lifetime
income guarantee features are among the most
enigmatic and controversial products in the retail
investor marketplace. Conceptually, the introduction
of these “guaranteed living benefit” riders (GLBs)
filled a void in the investment spectrum that had been
identified by academic research decades earlier.
Beginning in the 1960s, economists puzzled over
why retirees, the most risk-averse segment of the
population, have historically eschewed converting
their defined benefit pensions and 401(k) plan savings
into guaranteed lifetime annuity payments in favor of
far riskier self-directed investment schemes (Yaari,
1965). In theory, rational workers, upon reaching
retirement, should choose a guaranteed pension
option over alternatives that hold the possibility of
financial ruin (Benartzi, Previtero, and Thaler, 2011).
In practice, however, fewer than 3% of retirees
choose annuitization as a distribution option. The
desire to leave an estate for one’s heirs and an
aversion to irrevocable annuitization elections are
among two of the most oft-cited explanations for this
counterintuitive behavior (Scott, Watson, & Hu,
2007).

The arrival in the late 1990s of GLB riders attached
to VA contracts offered retirees (and those
approaching retirement) a guaranteed lifetime income
solution with the potential to let them have their
figurative cake and eat it too. At the heart of these
riders is the concept of “deferred annuitization,” a
financial engineering innovation that allows VA
contract buyers to invest in an underlying portfolio of
risky assets for capital appreciation while retaining
the right to receive a guaranteed lifetime income
stream if the investments and/or the overall markets
perform poorly and are exhausted through systematic
withdrawals (assuming rider terms and conditions are
met). Conversely, if the underlying investments
perform well, the contract holders retain complete
control over the asset during their lifetimes and, upon
death, the named beneficiaries receive the remaining
assets.

To suggest that the GLB concept resonated well with
investors is an understatement. Annual investment
flows into VAs rose from approximately $73 billion
in 1996 (pre-deferred annuitization options) to a high
of $183 billion in 2007.1 Despite a major upheaval in
the list of VA providers and the types and pricing of
rider guarantees following the 2008-2009 stock
market downturn, demand for VAs has remained
strong, with 2012 sales totaling $145 billion.2
Through the end of 2012, total assets in VA contracts
stood at $1.64 trillion.3

According to the life insurance industry market
research organization, LIMRA, GLB riders are
consistently selected on 80-90% of VA contracts
issued each year, with the most common rider form –
the guaranteed lifetime withdrawal benefit (GLWB)
– selected on nearly 75% of contracts on which a
GLB rider is chosen.4 Not surprisingly, strong
consumer demand in a competitive free market
environment has spurred product innovation among
competing carriers. Per the Insured Retirement
Institute 2013 Fact Book (IRI Fact Book), at the end
of 2012, 41 insurance companies offered VA contracts
and there were 2,051 unique VA products in the
marketplace. As noted in the IRI Fact Book, a
consequence of this proliferation of contract designs
has been that the added complexity has made the
products more difficult for consumers to understand
and differentiate.

Functionally, the decision by a consumer to purchase
a VA contract with a GLB rider involves the transfer
of market risk and longevity risk to the insurance
carrier in exchange for premium payments. As a
practical matter, it is probably reasonable to assume
that demand for GLB riders is being driven by the
combination of the demographic wave of retiring
baby boomers and their dire fear of running out of
money before they run out of time – a fear that has
been heightened by the impact of two severe, multi-
year bear markets since 2000. Given the popularity
of VAs and the enormous size of this market,
surprisingly little research has been done to assess
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whether the purchasers of these contracts are well-
informed and rational in their decision making.

This paper helps to fill this information gap by
conducting a realistic analysis of the most popular
forms of lifetime income guarantee riders in the
market today. Specifically, this study considers a
spectrum of three common GLWB rider structures
employed in exactly the manner in which each is
designed and marketed – with a 10-year accumulation
period followed by deterministic 5% constant
withdrawals calculated off of an “accumulated benefit
base.” In a departure from previous studies,
bootstrapping techniques are applied instead of the
more common capital markets assumption-based
Monte Carlo methodologies. The rider portfolios are
illustrated under two allocation scenarios and are
analyzed over a range of withdrawal periods. The
portfolios are also compared against two lower-cost,
non-guaranteed model portfolios with identical
allocations to those used in the GLWB riders. Careful
consideration has gone into the design of the expense
structures of both the annuity models and the two
non-guaranteed portfolios. It is believed that results of
this analysis go a long way toward reducing current
informational asymmetries by helping consumers and
advisers (1) quantify failure risk in the absence of
income guarantees, (2) understand the cost of risk
transference in terms of wealth sacrificed, and (3)
provide at least a general basis for comparing
common forms of GLWB riders.

The remainder of this paper is organized as follows:
the next section reviews the literature which
motivated this study. Section 3 describes the model
design, data and methodology. Section 4 presents the
results and their implications. Section 5 concludes the
paper.

Literature Review
The advent of VA contracts with GLB riders in the
late 1990s and early 2000s was met with skepticism
as consumer watchdog groups, the financial media,
and many in the academic community openly

questioned whether the high internal fees and
expenses associated with the contracts provided any
real value to investors or were the guarantees merely
clever marketing gimmicks. To address this issue,
much of the early empirical research focused on
determining the issuing insurance companies’ actual
hedging cost relative to the rider fees they were
charging. The first notable research on this subject
was produced by Milevsky and Salisbury (2005).
Using an options pricing model they developed to
approximate actual rider costs, the authors
surprisingly concluded that the rider fees the VA
issuers were charging were insufficient to cover their
hedging costs, and that the insurers appeared to be
grossly underestimating failure risk if market
volatility increased. Subsequent research, including
published papers by Dai, Kwok, and Zong (2008),
Bauer, Kling, and Russ (2008), and Robinson (2008),
expanded upon Milevsky and Salisbury’s work and
applied different methodologies, but reached the
same broad conclusion – that the decision to purchase
a VA contract with an income rider guarantee does,
in fact, result in the transfer of failure risk (i.e.,
longevity risk and/or market-driven sequential returns
risk) from the consumer to the insurance company.5

While this conclusion helped establish the legitimacy
of VAs paired with GLB riders as an investment
product, the research emphasis on pricing relative to
cost from the insurance company perspective did little
to help consumers evaluate the purchase decision
relative to their own circumstances (i.e., age, risk
tolerance, income needs, bequest wishes and the like),
to competing annuity products, and/or to other
potential investment alternatives. More recently, the
research emphasis appears to be shifting more to the
consumer perspective. Milevsky and Kyrichenko
(2008) found that VA contract holders adopt higher
equity exposures when living benefit guarantees are
selected on the contracts and conclude that such
aggressive equity allocations are both rational and
justified. Similarly, Robinson (2008) and Parker and
Lofties (2011) suggested that an overlooked value of
the lifetime income guarantee rider is that it provides
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the peace of mind necessary to enable investors to
remain invested in risky assets and avoid the panic
selling that leads to poor market timing decisions in
non-guaranteed positions.

The emergence of the GLWB rider as the dominant
form of VA income guarantee following the 2008-
2009 market shakeout, has begun to lead researchers
to narrow their focus on the evaluating merits of this
particular contract structure. Xiong, Idzorek, and
Chen (2010) apply Monte Carlo analysis to assess the
value of GLWB riders and to determine the optimal
overall portfolio mix, including VA contracts, which
will maximize the investor’s utility function at life
expectancy. The authors conclude that the GLWB
riders offer real value to some consumers in terms of
hedging longevity risk and that they are generally best
suited for investors with low tolerances for volatility,
longer life expectancies, and a strong need for
portfolio income to maintain their standards of living.
The authors generally discount consumer interest in
leaving a remaining balance for heirs.

Steinorth and Mitchell (2012) consider VAs with
different forms of GLWBs – one with a plain vanilla
initial market value accumulation benefit base and
one with annual market ratcheted accumulation
benefit base – with a goal of investigating how risk
averse consumers would be anticipated to value
VA/GLWB forms compared to the observed market
prices for the products. The authors conclude that the
presence of a plain vanilla GLWB is unlikely to
induce risk averse contract holders to begin
withdrawals early in retirement and that the riders
provide useful protection in the event of extreme
longevity. Consistent with other research the authors
also find that investment allocation has a greater
influence on contract values than fees or mortality
and the existence of the GLWB rider prompts risk-
averse investors to make riskier portfolio choices up
to the point where the insurers should restrict
allocations in order to protect against portfolio failure.
It should be noted, however, the annuity simulations
developed by Steinorth and Mitchell do not seem to

closely model real world product designs and are
considerably different than the models illustrated in
this paper.

Blanchett (2012) asserts that prior research focused
on determining the rider cost relative to the actual
hedging cost paints an incomplete view of the
benefits of annuity guarantees and, from a risk
management and insurance perspective, the majority
of people who purchase such portfolio insurance
should not be better off than if they had not purchased
insurance (i.e., consistent with other forms of
insurance, they should pay off only in a small number
of scenarios). Blanchett contends that it is unfair to
compare VA rider guarantees to non-guaranteed
model portfolios and that a more appropriate
comparison would be relative to an immediate fixed
annuity contract. Blanchett concludes that VAs with
living benefit riders compare favorably against
immediate annuities and that, while annuities with
GLWBs may appear inefficient at an individual
product level relative to non-guaranteed investment
alternatives, they may improve the overall efficiency
of a retirement-income portfolio. The Blanchett study
is also noteworthy in that it models a GLWB rider
with a 10-year accumulation period and a simple
form of step-up rider guarantee.

One other recent paper that realistically considers
contemporary variable (and immediate) annuity
designs is Huang, Grove and Taylor (2012). In this
research piece, the authors develop a unique “efficient
income frontier” (EIF) for retirement-income
planning that balances retiree’s concerns for income
sustainability with their bequest motives (“legacy
potential”). The authors conclude (1) that asset
allocations that are considered conservative in the
retirement accumulation phase are actually risky and
inefficient when retirement withdrawals commence
and (2) that the inclusion of annuities in retirement-
income portfolios shifts the EIF upward and may both
reduce income sustainability risk and increase legacy
potential.
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In sum, while the body of literature exploring VA
contracts with GLWB riders is growing, this paper
provides practical insights that may be directly
applied by practitioners and consumers in considering
product suitability in general and also in comparing
specific GLWB riders.

Data and Methodology
Our sample period runs from January 1970, which
corresponds to the inception of the MSCI EAFE
Index, to December 2010, which represents 41 years
or 492 months of data. We use monthly total return
data on the S&P 500 Index, the Russell 2000 Index,
the MSCI EAFE Index, and 10-year U.S. Treasury
bonds as available from CRSP and Datastream. Since
the Russell 2000 Index was not established until
1978, we use the total return data for the bottom
quintile market cap stocks in the NYSE Index as our
proxy for small- and mid–cap stocks for 1970 to
1978, following Siegel (2007).6

Using the model proposed in Liu, Chang, De Jong,
and Robinson (2011) for our broadly diversified
equity portfolio, the equity component for both the
annuity models and the benchmark model consists of
45% S&P 500 Index, 30% Russell 2000 Index, and
25% MSCI EAFE Index. This mix generally
replicates the equity allocation structure of pre-
packaged asset allocation models commonly offered
in popular VA contracts. When combined with 10-
year Treasury bonds for the fixed income component,
this four asset portfolio will be used to compare the
accumulation and withdrawal phases of the three
annuity portfolios to the benchmark model. We
consider the typical balanced allocation of 60%
equities and 40% bonds as well as the more
aggressive allocation of 100% equities that is
permitted under some annuity contracts. The models
are rebalanced quarterly to maintain the target bond
and equity weights. For the purposes of this analysis,
we assume that the benchmark portfolio is held in a
tax-deferred account to be consistent with the tax
treatment of VA contracts (i.e., tax considerations are
irrelevant to this discussion).

To assess whether the current generation of GLWB
riders merits consideration by consumers, this study
employs three generalized forms of riders that are
popular in the marketplace today and compares them
to a benchmark index model portfolio with no
hedging cost and lower total expenses. Consistent
with the manner in which many VA products with
GLWB riders are marketed, this study assumes an
initial lump sum investment ($100,000) with a ten
year holding period, followed by a maximum 30-year
withdrawal period. Also consistent with the
marketplace, a 5% non-indexed withdrawal rate is
applied at the end of the ten year holding period.7The
three rider forms consist of a model in which the
guaranteed withdrawal benefit calculation is based
off of (1) annual contract market value step-ups (if
the market value has risen), (2) the greater of annual
market step-ups or 5% simple interest adjustments for
the first 10 years of the contract, and (3) the greater of
annual market step-ups or 7% simple interest
adjustments for the first 10 years of the contract.
These rider structures are summarized in Table 1,
below.

TABL E 1 : SUMMARY OF VAR IAB L E ANNU I TY R ID ER MODEL

Model Accumulation Rider Withdrawal Terms
Benefit Cost (same for all 3 models)

1 • Equals the higher of the 0.60% • 5% annual
initial contract value or withdrawals for life
annual market value based on accumulation
step-ups assuming no benefit
withdrawals are taken.

2 • Grow each year by greater 0.90% • Rider cost assessed
of 5% simple interest or quarterly on
market value step-up assuming accumulation benefit
no withdrawals are taken. less withdrawals

• Step-ups only after 10 yrs.

3 • Grows each year by greater 1.15%
of 7% simple interest or market
value step-up assuming no
withdrawals are taken.

• Step-ups only after 10 years
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As illustrated in Table 1, annual rider costs are
assumed to be .6%, .90%, and 1.15% respectively.8
Unlike other annuity expenses (e.g., investment,
mortality, and administrative expenses), the model
rider expenses are calculated against the guaranteed
benefit amount, rather than the market value of the
contract.9 Consistent with real-world product design,
a 1.25% annual “mortality and administrative”
expense ratio charged against the market value on a
quarterly basis is applied to all three annuity models.
The annual expense for the benchmark portfolios is
assumed to be 1%. This allocation and expense
design is generally in line with allocation models
available in many popular VA contracts, while the 1%
expense ratio for the benchmark portfolios seems
reasonably consistent with the asset based fee that a
practitioner might charge.10

Both the VA models and the benchmark index models
are rebalanced quarterly to maintain the target equity
vs. bond weights, as well as the diversified equity
portfolio weights of 45% invested in the S&P 500
Index, 30% invested in the Russell 2000 Index, and
25% invested in the MSCI EAFE Index.

With the 1970 to 2010 total return data, we apply a
bootstrapping algorithm to each of the three VA
models and our benchmark index model using both a
60% equity/40% bond allocation and a 100%
equity/0% bond allocation for a retirement
accumulation horizon of 10 years and retirement
withdrawal horizons of 10, 15, 20, 25, and 30 years.
We ran 5,000 bootstrapping simulations for each
scenario.11 Our bootstrapping algorithm drew months
randomly with replacement from our 492 months of
data. To maintain the normal cross–sectional
correlations, the monthly returns for our 10-year
Treasury Bond Index and our three equity indices
were drawn together from the same randomly
selected month in our accumulation and withdrawal
analysis. To compare the three VA models to
benchmark models during the accumulation phase for
both asset allocations, we compute the mean and
standard deviation of the accumulated portfolio value

at the retirement date, as well as the median and
various quintiles. In each sample, the guaranteed
benefit amount was recalculated at the end of each of
the first 10 years for each of the three rider
guarantees.12

Quarterly withdrawals at the end of each quarter
commence during the 11th year with the 5% annual
withdrawal calculation initiated off the 10th year
guaranteed benefit amount for the three VA models.
In the case of the benchmark model, the 5% annual
withdrawal amount is based off the market value at
the end of the 10th year and is maintained through the
end of the withdrawal period unless all accumulated
funds are depleted. To compare the three VA models
to benchmark models during the withdrawal phase
for both asset allocations and for withdrawal periods
of 10, 15, 20, 25, and 30 years, we compute the
probability of success during retirement withdrawals
for different withdrawal periods. We define a
successful portfolio as one that has enough funds to
pay all the constant retirement withdrawals for the
given retirement horizon; unsuccessful portfolios run
out of funds before the retirement withdrawal horizon
ends. The portfolio success rates compute the
percentage of times out of 5,000 samples that the
particular model is successful, or has a non–negative
remaining balance at the end of the retirement
withdrawal horizon.

In addition, for the various withdrawal periods, we
compute the mean and standard deviation of the
remaining portfolio value after quarterly withdrawals
and fees, as well as the median and various quintiles
of the remaining portfolio value after quarterly
withdrawals and fees.

Results
Accumulation Period Findings
The accumulation period simulation results are
presented in Tables 2 and 3, next two pages. Table 2
presents the benefit base for each of the eight model
portfolios at the end of the prescribed 10-year
accumulation period. For the two non-guaranteed
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index models, the values presented for each quintile
and the median simply represent the market values of
the portfolios at the end of ten years. For the six
annuity model portfolios, the values represent the
maximum guaranteed benefit base according to the
terms of each GLWB rider net of expenses.

As expected, Table 2 illustrates the effect of expenses
on wealth accumulation as both the 60:40 and 100%
equity index models have considerably higher 10-
year accumulated balances and 5% cash flow figures
than the corresponding annuity models with the same
respective allocations for the top simulation

percentiles. However, the results also suggest that the
rider guarantees may add value “as advertised” in
normal and weaker market environments, given that
Models 2 and 3 produced higher 10-year
accumulation benefit bases and higher 5% fixed
withdrawal amounts than the corresponding 10-year
values for the 60:40 and 100% equity index model
portfolios for the 60% quintile and below. Since risk
aversion tends to increase and tends to outweigh
growth objectives as investors approach retirement,
this finding is likely an important contribution to the
consumer knowledge base.

Variable Annuities with 5% Guaranteed Lifetime Withdrawal Riders Non-Guaranteed

Model 1 Model 1 Model 2 Model 2 Model 3 Model 3 Index Model Index Model
60:40 100% 60:40 100% 60:40 100% 60:40 100%

95th Percentile $ 321,912 $ 446,697 $ 317,238 $ 437,596 $ 317,728 $ 437,446 $ 369,919 $ 504,081

80th Percentile $ 250,908 $ 312,783 $ 250,698 $ 313,191 $ 259,405 $ 321,243 $ 286,721 $ 344,809

60th Percentile $ 210,758 $ 237,512 $ 215,621 $ 245,252 $ 228,692 $ 258,579 $ 240,168 $ 256,047

Median $ 195,800 $ 213,529 $ 202,483 $ 223,488 $ 218,688 $ 239,893 $ 222,081 $ 228,428

40th Percentile $ 180,885 $ 191,234 $ 191,899 $ 206,004 $ 210,309 $ 224,623 $ 204,393 $ 201,076

20th Percentile $ 152,109 $ 151,999 $ 171,648 $ 176,691 $ 200,160 $ 200,160 $ 169,210 $ 151,206

5th Percentile $ 123,983 $ 115,836 $ 164,362 $ 164,362 $ 200,160 $ 200,160 $ 131,361 $ 101,950

Mean $ 205,255 $ 239,125 $ 216,049 $ 252,501 $ 233,430 $ 268,611 $ 232,407 $ 255,604

Std. Deviation $ 62,249 $ 109,314 $ 51,677 $ 96,426 $ 42,351 $ 86,474 $ 75,613 $ 132,035

Notes:
(1) 60:40 portfolio has a constant allocation of 60% equity and 40% bonds and 100% portfolio has 100% equity allocation. The
bond portion is invested in 10-year Treasury bonds. The diversified equity portfolio consists of 45% invested in the S&P 500 Index,
30% invested in the Russell 2000 Index, and 25% invested in the MSCI EAFE Index.
(2) Since the Russell 2000 Index started in 1978, we use the bottom quintile, by market capitalization, of NYSE stocks as our proxy
for small- and mid-cap stocks from 1970 to 1978 as suggested by Siegal (2007).
(3) The start of our sample in 1970 corresponds with the inception of the MSCI EAFE Index for our international equity portfolio.
(4) Model 1 is a variable annuity with a rider cost of 0.60% and an accumulation benefit equals the higher of the initial contract
value or annual market value step-ups.
(5) Model 2 is a variable annuity with a rider cost of 0.90% and an accumulation benefit grows each year by greater of 5% simple
interest or market value step-up and Step-ups only after 10 years.
(6) Model 3 is is a variable annuity with a rider cost of 1.15% and an accumulation benefit grows each year by greater of 7% simple
interest or market value step-up and Step-ups only after 10 years.
(7) $100,000 is invested in the accumulation portfolio ten years prior to retirement.
(8) Rider cost assessed quarterly on accumulation benefit less withdrawals.

TABL E 2 : ACCUMULAT ED WITHDRAWAL BENE F I T BAL ANCE A F T ER 10 YEARS W I TH $100 ,000
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Similarly, annuity Models 2 and 3 with 100% equity
allocations produced higher 10-year accumulated
balances and higher 5% cash flows than the 60:40
Index Model in all simulations. The implication of
this finding is that, all other factors being equal,
investors choosing among competing annuity
contracts may do well to choose the one with the rider
guarantee that allows the most aggressive equity
allocation during the accumulation period.

Interestingly, annuity Model 1 (both allocation
portfolios), with the lowest expenses and least robust

guarantee (i.e., annual market value step-up rider),
generated the lowest 10-year accumulation benefit
base value in all but the worst simulations, suggesting
that this particular rider form offers the least value to
consumers during the accumulation period. This
finding runs directly counter to the prevailing popular
mantra that consumers should generally select VA
contracts with the lowest total expenses. For risk
averse investors looking to maximize future
guaranteed income, Tables 2 and 3 make a strong case
for the higher expense models with more robust
guarantees.

Variable Annuities with 5% Guaranteed Lifetime Withdrawal Riders Non-Guaranteed
5% Withdrawal Amounts

Model 1 Model 1 Model 2 Model 2 Model 3 Model 3 Index Model Index Model
60:40 100% 60:40 100% 60:40 100% 60:40 100%

95th Percentile $ 16,096 $ 22,335 $ 15,862 $ 21,880 $ 15,886 $ 21,872 $ 18,496 $ 25,204

80th Percentile $ 12,545 $ 15,639 $ 12,535 $ 15,660 $ 12,970 $ 16,062 $ 14,336 $ 17,240

60th Percentile $ 10,538 $ 11,876 $ 10,781 $ 12,263 $ 11,435 $ 12,929 $ 12,008 $ 12,802

Median $ 9,790 $ 10,676 $ 10,124 $ 11,174 $ 10,934 $ 11,995 $ 11,104 $ 11,421

40th Percentile $ 9,044 $ 9,562 $ 9,595 $ 10,300 $ 10,515 $ 11,231 $ 10,220 $ 10,054

20th Percentile $ 7,605 $ 7,600 $ 8,582 $ 8,835 $ 10,008 $ 10,008 $ 8,460 $ 7,560

5th Percentile $ 6,199 $ 5,792 $ 8,218 $ 8,218 $ 10,008 $ 10,008 $ 6,568 $ 5,097

Mean $ 10,263 $ 11,956 $ 10,802 $ 12,625 $ 11,671 $ 13,433 $ 11,620 $ 12,780

Std Deviation $ 1,556 $ 2,733 $ 1,292 $ 2,411 $ 1,059 $ 2,162 $ 1,890 $ 3,301

Notes:
(1) The values from Models 1-3 represent the 5% constant annual withdrawal amount guaranteed by the GLWB rider whereas the
amounts generated by the Index models are not guaranteed. Consistent with the VA contracts, the 5% constant annual withdrawal
amounts are not adjusted for inflation for any model above.
(2) 60:40 portfolio has a constant allocation of 60% equity and 40% bonds and 100% portfolio has 100% equity allocation. The
bond portion is invested in 10-year Treasury bonds. The diversified equity portfolio consists of 45% invested in the S&P 500 Index,
30% invested in the Russell 2000 Index, and 25% invested in the MSCI EAFE Index.
(3) Model 1 is a variable annuity with a rider cost of 0.60% and an accumulation benefit equals the higher of the initial contract
value or annual market value step-ups.
(4) Model 2 is a variable annuity with a rider cost of 0.90% and an accumulation benefit grows each year by greater of 5% simple
interest or market value step-up and step-ups only after 10 years.
(5) Model 3 is a variable annuity with a rider cost of 1.15% and an accumulation benefit grows each year by greater of 7% simple
interest or market value step-up and step-ups only after 10 years.
(6) All three variable annuity models have the same 5% annual withdrawals for life based upon accumulation benefit.
(7) $100,000 is invested in the accumulation portfolio ten years prior to retirement.

TABL E 3 : 5% CONSTANT ANNUAL WITHDRAWAL AMOUNT
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Withdrawal Period Results
Table 4, above, reports the success rates for each of
the six annuity model portfolios and for the two index
models, where success is defined as having a positive
remaining balance value at the end of the distribution
period.

Perhaps the most important observation to be gleaned
from these results is that the success rates for the
index models under the 5% constant withdrawal
condition are greater than 90% across all distribution
periods.13 This lends support to the commonly applied
financial planning guideline that a 60:40 allocation
may be effective for helping investors achieve income
sustainability, as this model failed in less than 2% of
simulations in even the longest distribution period.
To the extent that some portion of annuity VA sales

have been driven by fear in the absence of data, this
information may help investors better quantify failure
risk (i.e., sequential returns risk and longevity risk)
in order to determine whether they wish to insure
against it.

Another observation from the output in Table 4 is the
startlingly high failure rates of the annuity models. In
reviewing these results, it is important to keep in mind
that failure in the annuity models does not mean that
the contract holder’s cash flow payments will stop,
but rather that there will be no remaining balance left
for the contract holder’s heirs. Such high failure rates
among the annuity models clearly suggest that the
insurance companies must be prepared to pay claims
on contracts with longer withdrawal periods and that
they should be vigilant in their internal hedging

Variable Annuities with 5% Guaranteed Lifetime Withdrawal Riders Non-Guaranteed
5% Withdrawal Amounts

# of Years Model 1 Model 1 Model 2 Model 2 Model 3 Model 3 Index Model Index Model
60:40 100% 60:40 100% 60:40 100% 60:40 100%

10 Years 99.90% 98.12% 98.70% 91.40% 93.06% 80.64% 100.00% 99.98%

15 Years 99.28% 92.24% 92.06% 77.58% 75.32% 61.20% 99.96% 99.44%

20 Years 96.78% 84.10% 81.74% 64.74% 56.12% 46.76% 99.78% 97.56%

25 Years 92.34% 75.92% 70.78% 55.58% 42.82% 37.50% 99.28% 95.14%

30 Years 87.58% 70.70% 62.76% 49.82% 33.82% 31.66% 98.66% 92.58%

Notes:
(1) Success is defined as having a positive remaining balance value at the end of the distribution period.
(2) 60:40 portfolio has a constant allocation of 60% equity and 40% bonds and 100% portfolio has 100% equity allocation. The
bond portion is invested in 10-year Treasury bonds. The diversified equity portfolio consists of 45% invested in the S&P 500 Index,
30% invested in the Russell 2000 Index, and 25% invested in the MSCI EAFE Index.
(3) Model 1 is a variable annuity with a rider cost of 0.60% and an accumulation benefit equals the higher of the initial contract
value or annual market value step-ups.
(4) Model 2 is a variable annuity with a rider cost of 0.90% and an accumulation benefit grows each year by greater of 5% simple
interest or market value step-up and step-ups only after 10 years.
(5) Model 3 is is a variable annuity with a rider cost of 1.15% and an accumulation benefit grows each year by greater of 7% simple
interest or market value step-up and step-ups only after 10 years.
(6) All three variable annuity models have the same 5% annual withdrawals for life based upon accumulation benefit.
(7) Rider cost assessed quarterly on accumulation benefit less withdrawals.
(8) $100,000 is invested in the accumulation portfolio ten years prior to retirement.

TABL E 4 : PROBAB I L I T Y OF SUCC E S S



TABL E 5 : REMA IN ING BALANCE FOR 10-30 YEAR RET I R EMENT A F T ER WITHDRAWALS AND FE E S

Variable Annuities with 5% Guaranteed Lifetime Withdrawal Riders Non-Guaranteed
5% Withdrawal Amounts

Model 1 Model 1 Model 2 Model 2 Model 3 Model 3 Index Model Index Model
60:40 100% 60:40 100% 60:40 100% 60:40 100%

PANEL A: 10-Year Distribution Period
95th Percentile $ 486,039 $ 765,782 $ 439,925 $ 700,590 $ 397,418 $ 637,143 $ 720,292 $ 1,127,402
80th Percentile $ 322,807 $ 402,635 $ 86,524 $ 354,885 $ 248,162 $ 308,950 $ 485,891 $ 621,048
60th Percentile $ 239,103 $ 252,233 $ 203,090 $ 207,153 $ 263,010 $ 163,624 $ 368,017 $ 407,011
Median $ 207,275 $ 199,311 $ 170,570 $ 157,070 $ 130,463 $ 116,675 $ 321,223 $ 330,885
40th Percentile $ 178,933 $ 159,573 $ 143,819 $ 117,871 $ 102,995 $ 75,908 $ 280,565 $ 270,080
20th Percentile $ 125,389 $ 88,242 $ 88,846 $ 45,526 $ 47,710 $ 2,825 $ 205,413 $ 170,230
5th Percentile $ 73,656 $ 25,689 $ 32,712 $ 0 $ 0 $ 0 $ 131,448 $ 86,117
Mean $ 234,119 $ 271,412 $ 196,849 $ 227,034 $ 157,078 $ 187,109 $ 360,025 $ 431,819
Std Deviation $ 134,341 $ 254,649 $ 132,289 $ 244,332 $ 129,993 $ 232,805 $ 191,056 $ 361,764

PANEL B: 15-Year Distribution Period
95th Percentile $ 642,988 $ 1,068,459 $ 563,258 $ 955,834 $ 482,986 $ 851,268 $ 1,055,619 $ 1,773,420
80th Percentile $ 399,166 $ 514,471 $ 331,241 $ 422,287 $ 254,178 $ 329,261 $ 671,933 $ 898,211
60th Percentile $ 271,309 $ 277,811 $ 206,585 $ 197,721 $ 135,402 $ 122,876 $ 479,136 $ 528,325
Median $ 225,136 $ 207,166 $ 163,226 $ 133,813 $ 90,999 $ 57,916 $ 406,363 $ 421,294
40th Percentile $ 189,793 $ 151,980 $ 127,017 $ 80,306 $ 54,177 $ 4,691 $ 349,197 $ 333,274
20th Percentile $ 118,040 $ 61,174 $ 55,942 $ 0 $ 0 $ 0 $ 237,329 $ 180,874
5th Percentile $ 50,410 $ 0 $ 0 $ 0 $ 0 $ 0 $ 133,927 $ 70,795
Mean $ 271,151 $ 332,949 $ 207,805 $ 260,760 $ 144,695 $ 199,827 $ 476,996 $ 607,567
Std Deviation $ 195,437 $ 411,787 $ 186,700 $ 383,076 $ 172,491 $ 351,614 $ 302,829 $ 639,166

PANEL C: 20-Year Distribution Period
95th Percentile $ 895,679 $ 1,546,907 $ 757,477 $ 1,328,765 $ 601,940 $ 1,116,360 $ 1,602,787 $ 2,766,946
80th Percentile $ 500,668 $ 700,167 $ 385,280 $ 538,143 $ 259,075 $ 368,560 $ 951,741 $ 1,368,643
60th Percentile $ 321,344 $ 325,257 $ 217,691 $ 193,613 $ 91,985 $ 62,226 $ 649,884 $ 740,274
Median $ 257,987 $ 223,953 $ 156,982 $ 100,209 $ 32,216 $ 0 $ 544,283 $ 558,794
40th Percentile $ 204,970 $ 147,392 $ 102,951 $ 33,326 $ 0 $ 0 $ 452,743 $ 425,169
20th Percentile $ 102,647 $ 21,616 $ 9,510 $ 0 $ 0 $ 0 $ 280,810 $ 197,643
5th Percentile $ 18,250 $ 0 $ 0 $ 0 $ 0 $ 0 $ 135,605 $ 43,754
Mean $ 329,920 $ 435,639 $ 232,432 $ 325,371 $ 143,402 $ 235,345 $ 661,260 $ 895,654
Std Deviation $ 292,360 $ 640,834 $ 268,197 $ 581,061 $ 230,555 $ 516,788 $ 492,425 $ 1,085,411

PANEL D: 30-Year Distribution Period
95th Percentile $1,746,790 $ 3,530,387 $ 1,371,957 $ 2,826,370 $ 948,961 $ 2,200,330 $ 3,766,492 $ 7,489,947
80th Percentile $ 871,835 $ 1,234,667 $ 590,008 $ 838,050 $ 244,536 $ 398,120 $ 2,058,090 $ 3,056,671
60th Percentile $ 475,596 $ 459,491 $ 230,843 $ 164,160 $ 0 $ 0 $ 1,257,344 $ 1,470,925
Median $ 352,466 $ 274,691 $ 114,391 $ 0 $ 0 $ 0 $ 1,015,042 $ 1,050,085
40th Percentile $ 243,385 $ 123,063 $ 26,960 $ 0 $ 0 $ 0 $ 797,675 $ 736,789
20th Percentile $ 62,979 $ 0 $ 0 $ 0 $ 0 $ 0 $ 435,030 $ 263,505
5th Percentile $ 0 $ 0 $ 0 $ 0 $ 0 $ 0 $ 139,941 $ 0
Mean $ 541,750 $ 834,640 $ 342,220 $ 594,330 $ 174,992 $ 397,906 $ 1,366,296 $ 2,080,499
Std Deviation $ 646,777 $ 1,644,746 $ 552,972 $ 1,443,100 $ 427,026 $ 1,234,505 $ 1,288,171 $ 3,274,353

Notes:
(1) We consider withdrawal horizons of 10, 15, 20, and 30 years.

(2) 60:40 portfolio has a constant allocation of 60% equity and 40% bonds and 100%

portfolio has 100% equity allocation. The bond portion is invested in 10-year Treasury bonds.

The diversified equity portfolio consists of 45% invested in the S&P 500 Index, 30% invested

in the Russell 2000 Index, and 25% invested in the MSCI EAFE Index.

(3) Model 1 is a variable annuity with a rider cost of 0.60% and an accumulation benefit

equals the higher of the initial contract value or annual market value step-ups.

(4) Model 2 is a variable annuity with a rider cost of 0.90% and an accumulation benefit grows

each year by greater of 5% simple interest ormarket value step-up and step-ups only after 10 years.

(5) Model 3 is is a variable annuity with a rider cost of 1.15% and an accumulation benefit

grows each year by greater of 7% simple interest or market value step-up and step-ups only

after 10 years.

(6) All three variable annuity models have the same 5% annual withdrawals for life based

upon accumulation benefit.

(7) Rider cost assessed quarterly on accumulation benefit less withdrawals.

(8) $100,000 is invested in the accumulation portfolio ten years prior to retirement.

Key: � Winner � 2nd Place � 3rd Place
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policies and prudent in their contract holder
behavioral assumptions.

From the investor perspective, while it may be wise
for annuity investors to adopt an aggressive allocation
strategy during the accumulation period, the output
in Table 4 also suggests that they may be wise to
adopt a more balanced asset allocation once they
begin to withdraw from the contracts insofar as the
contract holders retain even a nominal desire to leave
a balance for heirs. For all three annuity models, the
success rates are higher across all distribution periods
for the 60:40 allocation models than for the
corresponding 100% equity models.

In comparing the success rates of the three annuity
models to each other, as expected, relative success
rates across all distribution periods are purely a
function of internal expenses. The annuity model with
the lowest internal expenses (Model 1) exhibits the
highest success rates while the most expensive model
(Model 3) has the lowest success rate. This does not
necessarily suggest that Model 1 is the superior
choice, however, since, as discussed earlier, the 5%
guaranteed cash flow derived from the 10-year
accumulated balance is lower for Model 1 than for
the other two models across all but the top performing
simulations.

Table 5, prior page, reports the remaining balances
for withdrawal periods ranging from 10-30 years for
the six VA/GLWB models and the two index models.

Complimentary to the findings in Table 4, the non-
guaranteed index equity models not only have the
highest probabilities of success but also have the
highest remaining balances across all distribution
periods. This data helps quantify the net worth
sacrifice consumers may make in return for
guaranteed cash flow and suggests that consumers
with a strong desire to leave an estate for their heirs
may wish to think carefully before investing in a VA
contract. It is also interesting to note that, under the
5% withdrawal constraint, the 100% equity index

model still has a sizeable remaining balance even as
low as the 20% quintile simulation.

To further evaluate and compare the effectiveness of
the annuity models relative to each other and to the
two non-guaranteed index models, Table 6, next page,
summarizes the combined total nominal cash flow
distributed and remaining balance (if any) for each
model across all four illustrated distribution periods.14

As in Table 5, these results show that the total cash
flow returns from the non-guaranteed models are
dramatically higher than for the annuity models in all
but the worst performing simulations across all
illustrated distribution periods. Although this result
may not intuitively be surprising, in light of the low
probability of portfolio failure for the non-guaranteed
index portfolios shown in Table 4, it further
articulates and quantifies the consumer opportunity
cost of VA rider guarantees. The magnitude of this
tradeoff is likely to be valuable information for
consumers’ decision making processes.

In comparing the total cash flows produced by the
annuity models, Table 6, next page, also shows that
Model 1 tends to produce the greatest total cash flow
returns for the top 80% of simulations while Model 3
generally produces the highest total cash flow returns
of the three annuity models in the worst simulation
decile. It might be tempting to conclude from this that
annuity contracts with low cost, plain vanilla, market
step-up riders may be a valid choice for consumers
who wish to balance their desire for a lifetime income
guaranteed with leaving an estate for their heirs.
However, in the broader context, there are few
scenarios in which Model 1 appears to be a better
choice than the unhedged index models. Simply put,
investors who are primarily concerned with
maximizing guaranteed cash flow can make a rational
case for purchasing expensive VAs with robust rider
guarantees. Investors who are concerned with total
distributions and/or who have a bequest motive may
be better served by forgoing the VA purchase entirely.



TABL E 6 : TOTAL CASH FLOW: D I STR I BUT ED PLUS REMA IN ING BALANCE

Variable Annuities with 5% Guaranteed Lifetime Withdrawal Riders Non-Guaranteed
5% Withdrawal Amounts

Model 1 Model 1 Model 2 Model 2 Model 3 Model 3 Index Model Index Model
60:40 100% 60:40 100% 60:40 100% 60:40 100%

PANEL A: 10-Year Distribution Period
95th Percentile $ 622,929 $ 939,301 $ 579,879 $ 868,788 $ 536,272 $ 805,182 $ 875,802 $ 1,338,100
80th Percentile $ 442,574 $ 547,234 $ 408,198 $ 502,045 $ 372,514 $ 460,177 $ 624,952 $ 784,305
60th Percentile $ 345,229 $ 373,487 $ 312,011 $ 334,259 $ 279,071 $ 297,475 $ 488,692 $ 533,775
Median $ 306,946 $ 317,162 $ 276,206 $ 278,266 $ 243,844 $ 244,509 $ 434,886 $ 454,351
40th Percentile $ 274,502 $ 263,090 $ 245,423 $ 230,922 $ 213,653 $ 199,126 $ 388,206 $ 380,978
20th Percentile $ 212,142 $ 178,343 $ 185,183 $ 149,294 $ 156,028 $ 129,216 $ 301,258 $ 261,481
5th Percentile $ 146,941 $ 105,388 $ 120,954 $ 91,070 $ 103,578 $ 100,080 $ 210,129 $ 157,285
Mean $ 336,747 $ 390,975 $ 304,873 $ 353,284 $ 273,793 $ 321,440 $ 476,229 $ 559,620
Std Deviation $ 153,947 $ 288,284 $ 147,516 $ 272,890 $ 141,186 $ 257,206 $ 215,680 $ 404,654

PANEL B: 15-Year Distribution Period
95th Percentile $ 842,479 $ 1,339,055 $ 762,945 $ 1,217,810 $ 673,214 $ 1,108,677 $ 1,277,676 $ 2,097,976
80th Percentile $ 573,996 $ 715,161 $ 509,060 $ 632,082 $ 442,464 $ 547,842 $ 878,465 $ 1,128,112
60th Percentile $ 430,140 $ 460,915 $ 372,232 $ 393,369 $ 310,331 $ 329,046 $ 659,206 $ 727,636
Median $ 377,119 $ 378,877 $ 322,284 $ 316,164 $ 260,324 $ 261,922 $ 576,086 $ 603,944
40th Percentile $ 332,094 $ 313,870 $ 281,143 $ 255,307 $ 223,133 $ 216,762 $ 509,558 $ 501,030
20th Percentile $ 249,872 $ 205,236 $ 200,165 $ 170,965 $ 165,997 $ 163,434 $ 384,906 $ 327,497
5th Percentile $ 164,998 $ 120,270 $ 133,441 $ 123,271 $ 150,120 $ 150,120 $ 259,341 $ 184,173
Mean $ 425,092 $ 512,293 $ 369,841 $ 450,136 $ 319,767 $ 401,322 $ 651,300 $ 799,143
Std Deviation $ 220,170 $ 454,029 $ 206,180 $ 419,144 $ 186,983 $ 382,470 $ 334,078 $ 693,580

PANEL C: 20-Year Distribution Period
95th Percentile $ 1,145,100 $ 1,870,240 $ 1,007,233 $ 1,666,576 $ 859,220 $ 1,457,025 $ 1,915,508 $ 3,153,223
80th Percentile $ 730,356 $ 972,224 $ 619,737 $ 822,671 $ 507,922 $ 668,867 $ 1,212,729 $ 1,673,944
60th Percentile $ 531,582 $ 571,252 $ 434,092 $ 455,640 $ 329,019 $ 361,348 $ 889,478 $ 994,483
Median $ 459,879 $ 458,866 $ 368,223 $ 360,720 $ 275,238 $ 298,083 $ 768,951 $ 810,461
40th Percentile $ 397,022 $ 368,246 $ 311,965 $ 291,047 $ 243,428 $ 259,363 $ 671,677 $ 657,590
20th Percentile $ 285,800 $ 235,407 $ 217,521 $ 204,285 $ 204,502 $ 209,587 $ 482,787 $ 400,362
5th Percentile $ 182,150 $ 143,281 $ 165,801 $ 164,362 $ 200,160 $ 200,160 $ 312,405 $ 209,335
Mean $ 535,175 $ 674,764 $ 448,480 $ 577,871 $ 376,832 $ 504,006 $ 893,607 $ 1,150,211
Std Deviation $ 320,279 $ 688,126 $ 290,230 $ 621,425 $ 246,928 $ 551,136 $ 528,197 $ 1,147,501

PANEL D: 30-Year Distribution Period
95th Percentile $ 2,102,105 $ 3,970,986 $ 1,742,994 $ 3,309,100 $ 1,328,895 $ 2,689,708 $ 4,154,003 $ 7,983,763
80th Percentile $ 1,210,953 $ 1,635,890 $ 938,224 $ 1,247,659 $ 613,927 $ 854,868 $ 2,431,339 $ 3,461,303
60th Percentile $ 785,363 $ 819,992 $ 560,280 $ 590,851 $ 394,668 $ 468,550 $ 1,617,788 $ 1,850,090
Median $ 656,320 $ 634,404 $ 452,315 $ 469,358 $ 356,525 $ 406,846 $ 1,342,594 $ 1,429,841
40th Percentile $ 543,595 $ 495,586 $ 372,602 $ 385,006 $ 332,284 $ 363,437 $ 1,132,123 $ 1,087,116
20th Percentile $ 358,509 $ 309,534 $ 285,537 $ 286,594 $ 300,240 $ 306,040 $ 746,892 $ 575,016
5th Percentile $ 230,106 $ 200,791 $ 246,543 $ 246,543 $ 300,240 $ 300,240 $ 431,848 $ 245,599
Mean $ 849,633 $ 1,193,328 $ 666,293 $ 973,081 $ 525,136 $ 800,897 $ 1,714,086 $ 1,150,211
Std Deviation $ 678,284 $ 1,700,656 $ 578,257 $ 1,491,386 $ 445,273 $ 1,275,445 $ 1,330,520 $ 3,351,910

Notes:
(1) 60:40 portfolio has a constant allocation of 60% equity and 40% bonds and 100%

portfolio has 100% equity allocation. The bond portion is invested in 10-year Treasury bonds.

The diversified equity portfolio consists of 45% invested in the S&P 500 Index, 30% invested

in the Russell 2000 Index, and 25% invested in the MSCI EAFE Index.

(2) Model 1 is a variable annuity with a rider cost of 0.60% and an accumulation benefit

equals the higher of the initial contract value or annual market value step-ups.

(3) Model 2 is a variable annuity with a rider cost of 0.90% and an accumulation benefit grows

each year by greater of 5% simple interest ormarket value step-up and step-ups only after 10 years.

(4) Model 3 is is a variable annuity with a rider cost of 1.15% and an accumulation benefit grows

each year by greater of 7% simple interest ormarket value step-up and step-ups only after 10 years.

(5) All three variable annuity models have the same 5% annual withdrawals for life based

upon accumulation benefit.

(6) Rider cost assessed quarterly on accumulation benefit less withdrawals.

(7) $100,000 is invested in the accumulation portfolio ten years prior to retirement.

(8) Total cash flow is the sum of all quarterly distributions plus the remaining balances

after all fees and quarterly withdrawals have been deducted.

Key: � Winner � 2nd Place � 3rd Place
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Summary
To the extent that consumer decisions to purchase
VAs with lifetime income guarantees have heretofore
been made based largely on fear and in the absence of
empirical data, this analysis has produced a number
of findings which, collectively, may lead to more
informed decision making. In the wake of much
publicized research on income sustainability (e.g., the
“4% rule” and the like), one of the most important
concepts for consumers to understand is that the
constant withdrawal guarantees offered under most
GLWB riders are not equivalent to the inflation-
adjusted withdrawal rates discussed in most
sustainability studies or in the popular press. This
point was made effectively in a recent thought piece
by Pfau (2011) but is likely still a source of confusion
in the retail marketplace. In terms of quantifying the
value of the GLWB rider guarantees, two of the most
salient findings in this paper are (1) that the
probability of portfolio failure based upon a 5%
constant withdrawal rate over withdrawal periods as
long as 30 years is exceedingly low – less than 2%
for the 60:40 index model illustrated in this paper;
and (2) that the decision to purchase a VA to insure
against failure risk will most likely result in a
substantially lower remaining balance for heirs (or no
remaining balance at all).

These two pieces of information do not necessarily
mean that the decision to purchase an annuity contract
with a GLWB rider is irrational. Indeed, this analysis
suggests that such contracts’ greatest value
proposition may be in helping consumers maximize
income after a 10-year accumulation period. On this
score, a counter-intuitive finding is that the most

robust and most expensive guarantee riders seem to
produce the highest guaranteed cash flows,
particularly in contracts that permit investors to invest
aggressively in equities. To the extent that remaining
balance considerations are unimportant and the
consumer intends to use the VA contracts in the
manner in which the rider guarantees are marketed
(i.e., 10-year accumulation followed by (long)
lifetime withdrawals), it can even be argued that
annuity expenses are irrelevant to the purchase
decision and that investors may be entirely rational
in paying more for features (e.g., age-banded
withdrawal rates, guaranteed 2x or 2.5x benefit base,
100% equity allocations, etc.) that may lead to higher
accumulation benefits and/or higher guaranteed cash
flows. Conversely, this study seems to suggest that
the simplest, lowest cost riders, such as the annual
market value step-up rider illustrated in Model 1, may
not offer much value to consumers. While such riders
will likely produce greater remaining balances and
greater total cash flows than the more robust/costly
guarantees, in instances where the consumer has a
bequest motive, it is difficult to see how the choice
of such a rider would ever be an optimal choice
relative to a non-guaranteed 60:40 allocation.

In summation, this paper is generally consistent with
past research in concluding that VA contracts may be
a rational choice for risk-averse consumers with long
anticipated distribution horizons and little bequest
motive. This paper also adds to the previous research
body by providing both qualitative and quantitative
data to help guide consumers in the decision whether
or not to purchase a VA contract and in choosing
between common GLWB rider features. �

Footnotes:
1 Source: Insured Retirement Institute (2013)

2 Ibid

3 Ibid

4 Source: LIMRA VA GLB Election Tracking Survey Fourth Quarter 2012

5 This conclusion was ultimately tested and borne out by the global financial crisis that began in 2008 and resulted in a 50% stock market
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Footnotes continued:
decline throughMarch 2009. Forced to pony up millions of dollars in reserves, scores of insurance companies that had issued VA contracts with

income guarantees exited the marketplace, stopped issuing new contracts with income rider guarantees, or revamped their product offerings

with different guarantee structures and different pricing.

6 Although many simulation-based studies elect to use S&P 500 Index monthly return data going back to the 1920s, we prefer the more

current start date because it represents the modern trading era and covers the period in which computers and program trading have been in

existence. This period also incorporates the three worst bear markets since the great depression. We also maintain that 41 years of monthly

return data provides a sufficiently large sample size to produce meaningful results.

7 This represents the most common GLWB rider withdrawal format. In some cases, guaranteed withdrawal rates follow an age-based tier

structure in which contract holders may be permitted to increase their withdrawal rates to 6% or 7% as they get older (e.g. at age 75 or 80).

Inflation-indexed withdrawals do not exist among the leading GLWB riders.

8 These expenses were obtained from similar riders offered in actual variable annuity contracts. In general, it is observed that rider costs

increase as the guarantees become more generous.

9 This is consistent with the manner in which all insurance carriers calculate the expense. It is worth noting that most previous studies have

calculated rider expenses on the contract market value, which tends to understate consumer cost over time.

10 It is assumed that the underlying index portfolios for both the benchmarks models and the annuity models are identical. As such, we

excluded underlying sub-account/mutual fund expense ratios from this analysis.

11 Our results are robust to the different number of bootstrapping simulations. We have experienced 1000, 2500, 5000, and 10000 simulations

with qualitatively similar results. These results are available upon request.

12 Market value step-up calculations are applied annually as the simulations dictate for the entire 40 year period (i.e., only the 5% and 7%

simple interest adjustments cease at the end of ten years).

13 The success rates reported in Table 3 are far greater than those reported in many other published papers on sustainable withdrawal rates.

This difference is attributable to the fact that most of these papers consider inflation-adjusted withdrawal rates. In contrast, this paper compares

5% constant (i.e., non-inflation-adjusted) withdrawals because that is the withdrawal format required under virtually all GLWB riders in the

marketplace. The results are decidedly consistent with those reported by Cooley, Habbard & Walz (1998) in a study that examined sustainable

withdrawal rates using constant withdrawals.

14 Consistent with real world investor behavior, it is assumed that the withdrawals from each model are immediately spent by the contract

holder and, as such, the reinvestment return on cash flow distributions is 0%.
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Wealth management firms, banks and online trading
firms are pursuing the huge opportunity that exists
with the transfer of wealth between the generations.
In the pursuit of maintaining these assets in
households between generations, the approach that
firms have taken is the costly option of using online
tools to entice younger investors into becoming new
clients. There may be a better way. It may be as easy
as making a connection with them through their
parents (existing clients). For an adviser, the best way
to make this connection may be to discuss retirement
and later life issues with your existing client.

In 2011, I lost both of my parents in the course of six
months. In trying to reconcile myself to this
situation, I examined their lives and through my
personal experience and research in this area, I was
able to view their later years and retirement from a
new perspective.

It was out of these insights that I realized the basic
premise we hold about retirement is that it’s
something that we, as financial professionals and
society in general, typically view solely as a

financial goal. The reality is that it’s a lifestyle and
journey. There are many components that need to be
planned for and put in place to ensure a long and
safe retirement.

In line with what I’ve learned from this experience
and the discussions I’ve had with numerous
financial advisers, I feel that there’s an approach to
discussing retirement that can help other advisers,
their clients and the industry in general address the
challenge and opportunity that the large impending
transfer of wealth offers.

According to sociologist Paul G. Schervish of the
Center on Wealth and Philanthropy at Boston
College, the transfer of wealth to the baby boom
generation is proceeding at a record level with more
than $1 trillion estimated to be transferred every
year for the next 40 years.1

Yet within this opportunity lies a reality that could be
the “Achilles heel” of the entire investment industry
– as the clients die their assets are leaving the firms.

Even those accounts where estate transition plans
have been put into place don’t yield the results that
advisers hope they will. According to a Williams
Group study examining the long-term effects of
wealth transfers in 3,250 families, “70% of
intergenerational wealth transfers fail.”2 According
to the study, “failure means situations where the
heirs dissipated wealth, often with the family assets
becoming a source of friction and dispute.”3

According to Lisa Kurtz Keylon, an attorney
specializing in wealth transfers between families,
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the study shows that “poor family transition
planning usually causes these failures” and that “the
report suggests that at the center of all successful
wealth transfers is open and honest communication
between family members.”4

The average client of large wealth management
firms is typically a 63-year-old white male. When
he dies, the assumed transfer of wealth to at least his
spouse is not even a definite for the adviser.

Sallie Krawcheck, while with Bank of
America/Merrill Lynch, stated the reality that
“women are also outliving men by an average of
five to seven years.” They “tell us they do not feel
well-served by the wealth management industry, and
that the relationship with the adviser is typically
with the husband, which is why, when the husband
dies, and the assets go to the wife, the typical adviser
keeps those assets only 46% of the time.”5

If advisers and their firms are not keeping the assets
of the wife and mother of the younger children, how
much of an opportunity can they have when the
children get their hands on those assets?

The numbers paint a very bleak picture of advisers’
ability to retain assets with the adult children of a
deceased client. Michael Sisk reported in Barron’s
that “only 2% of children keep their inheritances
with their parents’ financial adviser.”6

The recent economic crisis of 2008 has had a
significant impact on the interest and desire of many
in the younger generation to even consider investing
with a large bank or investment firm. They simply
don’t trust the firm and they don’t trust the market,
which for many of them seems “rigged.”7

To engage younger investors, many firms have put
into place programs to capture their interest through
online tools and aggressive social media tactics. The
average online investor is 49, which is right in the
prime of their earning years and just short of the

point of having their peak level of investable assets.8

Banks have been very aggressive in pursuing this
segment by implementing more online capabilities
as have online trading firms which have added
banking capabilities. Both tout the ability for quick
and free (or low-priced) access to research, real-time
market data, sophisticated online calculators, paper-
free statements and integrated services between their
bank funds and their investment funds.

All types of firms have been utilizing social media
tools as other methods to reach the younger investor
as well. More and more advisers are on LinkedIn,
Twitter and Facebook with mixed results and many
roadblocks from their compliance departments.

However, are we making assumptions that online
and social media are most important to the younger
generation? Is it causing wealth management firms
to miss a big opportunity?

A study from Merrill Lynch Private Banking found
that younger investors are not that different from
their parents:

� Most wealthy young investors (83%) feel they
somewhat or fully understand their parents’ ap-
proach to investing. Among which, many believe
that their investment approach aligns closely with
that of the previous generation, though not com-
pletely. Compared to their parents:
� Sixty-five percent approach investing in a

similar manner, while 35% approach it
differently.

� Sixty-nine percent believe their parents had
the right investing approach, while 31%
believe their parents should have approached
investing differently.

� Sixty-five percent believe their parents’
approach to investing still works in today’s
environment, while 35% believe it does not
work.9
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When you look at these numbers you realize what
young investors need are not just more online tools
and independence, but the same “good old advice”
that their parents’ financial advisers have been
delivering for years.

Many advisers have attempted to bring the younger
generation and adult children into meetings and
discussions. Advisers report mixed reactions to these
attempts and frustration at their inability to create
these important meetings. For many advisers, it’s
an approach that is easier said than done.

The previously noted Merrill Lynch study also
found that “lacking financial acumen, or at least a
healthy relationship with money or investing, can be
especially challenging for young adults who
inherited wealth or grew up in families where wealth
was not discussed.” The survey finds that just 46%
of younger investors discuss financial matters with
their parents. Merrill Lynch private wealth advisers
find that adult children in wealthy families will often
avoid talking about money in family settings
because they are worried that they will somehow
disappoint their parents or, conversely, that if they
ask too many questions about family money they
might be seen as overstepping or entitled.

“Many young adults tell us they feel a tremendous
amount of pressure to live up to parents’
expectations and to achieve their same level of
success,” said Andy Sieg, head of the ultra high net
worth client segment and solutions for Merrill
Lynch Wealth Management.

“These pressures are only exacerbated by the fear
of making financial mistakes – even among young
adults already quite accomplished in their own right,
such as professionals with advanced degrees or key
contributors to a family business. But when they
don’t ask and parents don’t discuss money, the
absence of effective communication can jeopardize
family wealth, harmony and even the transfer of
certain values from one generation to the next.”10

Yes, the discussion is not an easy one and there are
many hurdles. Should advisers just give up and fall
into the comfort zone of dealing with only the parents
and avoid any attempts to have these family meetings?

It’s often easiest to just deal with an existing older
affluent client and hope that they maintain their
health and pass on more referrals from their
similarly wealthy and aged friends. Many advisers’
careers are thriving with that approach.

Yet, let’s return to the numbers. When those clients
die, you stand to lose over 50% of the accounts even
with a surviving spouse and you’ll lose 98% of the
assets ultimately when the kids enter the picture.

What can an adviser do?

Use retirement as the impetus to gain the
conversation between your retiring or retired client
and their adult children.

As I mentioned earlier, I examined the situations of
my own parents and came to the conclusion that
retirement is not solely about finances. To live
longer in retirement, in addition to being financially
prepared, a retiree needs to pay attention to their
health, wellness, mental attitude and the need to stay
involved in retirement. My research found that these
four elements were the keys to living longer and
thriving in retirement for both those in retirement
and those entering retirement.

My work in this area soon led to an approach which
addresses the reality that retired, or retiring, parents
need to have a clear discussion about later life issues
with their children. What I found was that most
families have these “talks,” but they had them too
late; typically when a parent was mentally or
physically incapacitated or after expectations have
been made by other family members that can often
lead to fractures in the family.

My belief is that ‘the Talk’ is best had at the time
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that one or both parents is/are near to entering their
retirement. Retirement is a major change for one’s
life. Along with planning for the financial challenges
associated with it they must also address the other
issues of their new lifestyle.

It is often the best opportunity to have a person
become introspective about what they want for the
rest of their life. It provides an opportunity to create
documents and roadmaps for not only what their
later life will look like, but what they are
considering beyond that, such as wills, estate
planning, etc.

When I talk to people about my approach to having
‘the Talk‘ between retiring or retired parents and
their adult children, I find that many have stories
about their own experiences with these discussions.
Above all, the point that is most often made is “I
should’ve had the discussion sooner than I did.”

I recently did an RIIA webinar with Professor
Michael Finke of Texas Tech University that drove
home the point of why this “talk” needs to happen
sooner rather than later. Professor Finke points out
that as we age, our financial literacy decreases. This
is particularly seen in those aged 60 and beyond
(right in the sweet spot of the average age of a
typical investment firm client).

The problem becomes even more troublesome
because, in addition to their financial literacy
decreasing, their level of confidence increases. This
gap often results in bad decisions that impact even
the best laid and most thorough financial and
retirement plans created by adviser and client.

This, coupled with the reality that many more of our
older clients will be dealing with diseases such as
Alzheimer’s, further reinforces the need to have ‘the
Talk’ sooner rather than later.

In order to fulfill the role of trusted adviser to the client
and ultimately to their family (after all, isn’t that the

concern of most clients?), I believe that ‘the Talk’
provides an opportunity for the adviser to play a more
holistic role with the benefits realized by all parties.

The current financial adviser model is no longer
built upon being stock pickers and money managers.
Today’s financial adviser is a relationship manager.
The best advisers will tell you that their business is
successful and continues to grow because they build
plans for their clients that are based on their clients’
goals and not on just achieving returns.

Today’s advisers will also tell you that the greatest
asset they have is not their ability to choose the best
investment for a client, but rather their ability to
listen to their client. They then demonstrate their
ability by designing an investment plan that
provides peace of mind and is structured with the
client’s goals in mind. Most times, these goals
include taking care of and addressing the needs of
their family members.

When you expand the conversation with your client
beyond just finances and include discussions on
health, wellness, mental attitude and the need to stay
involved, you show to them, and to their children, a
genuine interest in their ability to live longer and
thrive in retirement.

You also show that your goal is to ensure well-being
not only for them but their family as well. This
approach will often be the element that conveys to
the adult children that you are a caring and
knowledgeable professional who goes beyond what
they think the typical financial adviser does.

The goal for the adviser is not to be in the middle of
‘the Talk‘ between adult children and their parents,
but rather to provide an approach and opening for
their clients to have this discussion. As their trusted
adviser, you can create an opportunity in which you
not only ensure that this happens “under your
watch” but also that you will be able to make that
vital connection with the next generation who will
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be inheriting the wealth.

According to Fidelity’s first ever “Intra-Family
Generational Finance Study,” 89% of families agree
that health and eldercare discussions are important
and that “more than nine in 10 (94%) adult children
and their parents agree it is important to have frank
conversations about wills and estate planning,
eldercare or covering retirement expenses”.11

The Fidelity study agrees with me that retirement is
the right time to have ‘the Talk’: “Parents are more
likely to cite when they near or enter retirement
(37%) as the right time, while children indicate that
they’d like to have a conversation before their
parents retire or have health issues (37%).” The
study further points out that “65% of adult children
and parents agree that discussing retirement
readiness is an important topic.”12

The wonderful thing about all of this is that once
they have the talk there is a huge weight off the adult
children’s and the parents’ shoulders, regardless of
who initiated it.13

Anne Tergesen of Marketwatch.com pointed out in
an article which refers to the Fidelity Study that “not
surprisingly, those who take the time to have these
conversations tend to feel better. Fidelity said that
90% of the parents who have had such discussions
with their adult children reported having “peace of
mind.” Only 61% of parents who have not had this
talk felt the same way.”

Playing a role in ensuring that ‘the Talk’ occurs
between your client and their adult children will not
only provide peace of mind to all in the family
(whether a current client or not), but it can make a
significant impact on your business as well.

It may be the best way to prevent 98% of your assets
from walking out the door after the death of a client
that you have worked so hard to nurture over the
years. �

Here are some questions that advisers can use with their clients that
will not only uncover the important items to consider in a clients’
new retirement lifestyle but may also further discussions with their
children that will involve the adviser as well.

Financial Preparedness:
� Do you have a will? If so, when was it last updated?
� When is the last time you updated the beneficiaries on your retirement

accounts, annuities, life insurance, etc?
� Have you discussed your wishes with the executor of your estate?

– a greatmotivation to put you in touchwith that executor whomay
be a family member

Health & Wellness:
� Do you have a family member whose health conditions, either cur-

rent or future, may have an impact on your situation?
� What family member or close friend knows of any existing medical

conditions and the treatment for them?
� Have youmade absolutely clear to your family members your end-

of life wishes? This can include the discussion of when and if they
should terminate life support and potential living arrangements in
the case of tragedy or poor health and how have they involved their
family in these decisions

Mental Attitude:
� What are you looking forward to most doing in your retirement?
� What did you always dream of doing in retirement? – helps to rec-

ognize their goals in retirement and how you can help them to achieve
them

� Is there a situation in your life that causes you distress? This can be
used to identify potential family or personal issues that will impact
a plan.

Staying Involved:
� How involved will you be with your immediate family, such as kids

and grandkids?
� What circle of friends do you want to nurture and spendmore time

with? – can provide opportunities for referrals
� Will you volunteer in your community or with an organization? –

can you connect themwith current relationships and organizations
that you have as clients?
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3 Family Meetings Can Save A Lot of Problems http://aheadofthecurvelaw.com/Page/family_meetings

4 Ibid

5 http://www.adviserone.com/2011/05/09/bofas-krawcheck-busts-wealth-management-myths-warn?t=the-wealth-manager&page=2

6 Engaging and Retaining Families By Diane Doolin, Vic Preisser, and Roy William

http://www.imca.org/sites/default/files/file_2288.pdf

7 http://finance.yahoo.com/blogs/daily-ticker/don-t-trust-market-not-alone-good-reason-151040450.html

8 http://www.scivantage.com/press-detail.php?id=04162012

9 Younger Investors Are a Different Breed, Though Not Entirely, Finds New Survey From the Merrill Lynch Private Banking and Investment

Group http://www.businesswire.com/news/home/20130402005350/en/Younger-Investors-Breed-Finds-Survey-Merrill-Lynch

10 Younger Investors Are a Different Breed, Though Not Entirely, Finds New Survey From the Merrill Lynch Private Banking and Investment

Group http://newsroom.bankofamerica.com/press-release/global-wealth-and-investment-management/younger-investors-are-different-

breed-though-n

11 http://www.fidelity.com/inside-fidelity/individual-investing/intra-family-generational-finance-study

12 Ibid

13 Having the Talk: The Four Keys to Your Parents’ Safe Retirement by Jack Tatar, People Tested Publications, 2013

14 http://blogs.marketwatch.com/encore/2012/12/20/pour-some-egg-nog-and-have-the-talk/
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