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Exploring the Optimal Equity Allocation

Path for Retirees

By David Blanchett, CFA, CFP

Article Highlights

e There is no a general rule about whether it is better to systematically increase or decrease equity allocations in retirement (follow

an increasing or a decreasing glide path).

¢ The decision on the type of glide path to follow depends on both the retiree’s preferences as well as the return assumptions used

in the model.

¢ A decreasing glide path (equity allocations are reduced) is generally the most optimal shape for a retiree, while an increasing glide

path (equity allocations are increased) is least optimal.

Until recently, a port-
folio allocation that evolved
over time (meaning followed
a “glide path”) to become
more conservative after retire-
ment was the widely accepted

standard approach.

However, recent studies by Mi-
chael Kitces and Wade Pfau (“Reduce
Stock Exposure in Retirement, or
Gradually Increase 1t?,” AAII Journal,
April 2014) and Luke Delorme (“Mathematical Support for
Rising Equity Glide Paths,” AAII Journal, September 2015)
suggest the opposite: that retirees should increase their equity
allocations over time. These relatively novel findings have
left many investors and advisers unsure about how to build
optimal retirement portfolios.

My recent optimal glide path research suggests that too
much effort has been put into making a general rule about
the glide path (systematically increasing or decreasing expo-
sure to equities) in retirement. In reality, the optimal glide
path varies based on the unique situation and preferences
of the retiree, along with the key parameters in the model
used to create the glide path. Also, the relative differences
in glide path shapes are usually quite minor and not robust
across different sets of assumptions. For example, a com-
mon assumption in retirement glide path research is to use
historical U.S. returns, which is likely a simplifying assump-
tion; however, it is unrealistic today given current market
valuations and expected returns.

Here, I explore the impact of var-
ied assumptions on the optimal glide
path shape (i.e., increasing, decreasing,
keeping equity allocations static, etc.),
both in terms of underlying assump-
tions used to determine the optimal
glide path as well as the actual underly-
ing model (one based on usefulness
metrics, commonly referred to as
“utility” metrics; the other using the
probability of success, defined as not
outliving one’s savings). I find that a
declining glide path is likely best for most retirees, especially
for retirees facing both low bond yields and a high market
valuation today.

Retirement Glide Path Research

In a 2007 paper titled “Dynamic Allocation Strategies
for Distribution Portfolios: Determining the Optimal Distri-
bution Glide Path” for the Journal of Financial Planning, I
considered only constant and decreasing glide paths. Testing
an increasing glide path, where the portfolio becomes more
aggressive throughout retirement (allocations to equities in-
crease), seemed so counterintuitive that I never considered
it. Recently, a number of papers by Kitces and Pfau and
Delorme, and likely others, have started to question whether
it makes sense for a glide path to fall—or potentially rise—in
retirement.

In 2015, I've published two papers in the Journal of
Financial Planning exploring the optimal glide path shape. 1
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summarize the key aspects of the analy-
sis and findings of these papers below.

Table 1. Retirement Allocation Scenario Variations

Low Moderate High
. e . Base Equity Allocation 20% 40% 60%
DRg‘{;?Lt:I?ﬁ);hgliggtg?l: Social Security (% of Total Income) ~ 20% 50% 80%
Initial Withdrawal Rate 3% 4% 5%
Most retirement research studies are Nominal Returns ~=2% no change ~+2%
based on a relatively small number of | Inflation ~=0.5% no change ~+1%
case studies or scenarios. In “Revisiting | Shortfall Risk Aversion y=2 y=4 y =
the Optimal Distribution Glide Path” | Bequest Preference p* = 0% p*=50%  p* =100%
(Journal of Financial Planning, 2015),1 | Subjective Life Expectancy m-4 no change m+4

attempted to limit the impact of a single
assumption, or set of assumptions, by
testing across 6,561 retiree scenarios.
I determined the optimal glide path
shape using a preference model based
on the constant relative risk aversion
(CRRA) utility function designed to
determine what retirees would prefer in
terms of risk-adjusted usefulness. In the
analysis, I considered eight different sets
of assumptions or preferences: initial
withdrawal rate, portfolio base equity
allocation, percentage of total retire-
ment income need covered by Social
Security, nominal returns, inflation,
life expectancy, shortfall risk aversion

The “High” assumptions and preferences include:

o Higher-than-average returns (~+2%)

A reduced risk of outliving savings (y = 6)
The ability to bequest assets (p* = 100%)
Longer-than-average life-spans (m + 4)

(the aversion to outliving one’s sav-
ings) and bequest preference. For each
assumption or preference there were
three possible values—low, moderate,
ot high—as noted in Table 1. A model
was used for the analysis that explicitly
incorporated today’s low bond yields and
assumed that they would randomly drift
back toward a higher value that is more

consistent with the long-term average as
the simulation progressed. (Specifically,
I used an autoregressive return model
to calculate returns.)

Five glide path shapes were con-
sidered: four that change over time and
one that remains constant. The selec-
tion of these shapes was arbitrary, but
meant to capture the different potential

shapes that may be

Table 2. Glide Path Ranks Across Scenarios

considered by a re-
tiree. The four shapes

Overall Rank

Each glide path was ranked from 1 to 8 for each scenario, where the glide path with the
highest potential benefit received a rank of 1 and the glide path with the lowest potential benefit
was 8. The percentage of the times each glide path received each ranking across each scenario
as well as the probability-weighted rankings (weighted average rank) are shown.

The utility-adjusted benefit shows whether the specific glide path is more preferable (posi-
tive values) than a constant glide path where the equity allocation stays unchanged or less pref-
erable (negative values). Higher levels of standard deviation indicate that the level of preference
(aversion) for a specific glide path is more variable.

with changing glide
paths were (linear)
increasing, where the
allocation to equities
rises over time; (linear)
decreasing, where the
allocation to equities
decreases over time;
V-shaped, where the

Weighted Utility-Adjusted Benefit

allocation to equities

D_F = Equity allocations decrease fast
D_S = Equity allocations decrease slowly
I_F = Equity allocations increase fast
IS = Equity allocations increase slowly

V_F = Equity allocations decrease fast and then increase fast
V_S = Equity allocations decrease slowly and then increase slowly
A_F = Equity allocations increase fast and then decrease fast
A_S = Equity allocations increase slowly and then decrease slowly

1 2 3 4 5 6 7 8 Average Average Std Dev falls as the retirement

% of Total Scenarios Rank (%) (%) approaches and then

DF 752 35 11 06 16 22 1.7 140 233 D_F 2.68 1.11 increases in retirement
DS 52765 21 20 12 126 03 00 257 DS 144 0.57 and A-shaped, Wheré
IF 93 07 05 31 01 13 05 8.5 6.19 IF (1.74) 0.63 the allocation to equi-
I.S 01 66 90 10 20 37 775 00 712 IS (3.74) 1.29 ties rises as the retire-
V_.F 00 0.1 487 16,7 7.1 7.2 188 14 435 V_F 0.00 0.27 ment date approaches
V.S 01 02 234 59 180 13 0.1 00 397 v_s 0.10 0.12 and then declines in
AF 60 58 82 27 49 714 10 0.0 513 A_F (0.84) 0.31 retirement. For each
AS 41 65 70 169 652 03 0.0 0.0 434 A_S (0.34) 0.15 of the four changing
Legend: glide paths, the change
: was either “Fast” or

“Slow,” where the Fast
glide path’s relative
change was twice the
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pace of the Slow glide path.

The mostimportant takeaway from
the analysis came from reviewing the
relative rank of the different glide paths
across the 6,561 scenarios. For the rank
comparison, each glide path was ranked
from 1 to 8 for each scenario, where
the glide path with the highest potential
benefit received a rank of 1 and the glide
path with the lowest potential benefit
was 8. This provided some insight into
the distribution of the quality of the
glide path type—i.c., was one shape
consistently better than another? The
percentage of time each glide path
received each ranking across the 6,561
total scenarios is included in Table 2.
Table 2 also includes information on the
weighted average rank, which is just the
probability-weighted ranking, and well
as the average increase in utility-adjusted
benefit (when compared to the constant
glide path) across all scenarios. Positive
values in the average utility increase
column imply that the specific glide path
is more preferable than the constant
glide path; negative values imply that
it is less preferable. Higher levels of
standard deviation show that the level
of preference (aversion) for a specific
glide path relative to the constant glide
path has greater variability.

Table 2 reveals a number of inter-
esting takeaways. First, the Decreasing
Fast glide path (D_F) was optimal for
the majority of scenarios (75.2%), while
the Increasing Fast (I_F) glide path
was the least optimal glide path shape
for the majority of scenatios (84.5%).
The weighted average ranking of the
Decreasing glide path shapes was the
best, with the Fast and Slow changing
paths having ranks of 2.33 and 2.57, re-
spectively. Not surprisingly, given these
weighted average ranks, the Decreasing
glide path shape also had the greatest
improvement in stable cash flows and
wealth (referred to as utility-adjusted
potential wealth, since many retirees
would forgo some additional wealth in
exchange for avoiding large declines in
wealth) when compared to the constant
glide path shape. For example, the
Decreasing glide path had an average
utility increase (it would be perceived

as being more desirable) between Fast
and Slow, while the Increasing glide
paths resulted in a reduction of utility-
adjusted potential wealth (it would be
perceived as being less desirable). The
V-shaped and A-shaped glide paths were
between the increasing and decreasing
glide paths, and generally consistent with
the initial change in shape (i.e., “V” was
superior to “A”). Overall, these findings
suggest that a Decreasing glide path is
generally the most optimal shape for a
retiree, while an Increasing shape is the
least optimal.

I also performed an analysis to
determine the relative importance of
each preference or assumption on each
glide path shape. I found that certain
assumptions—such as the percentage
of retirement income goal covered
by Social Security retitement benefits,
nominal returns, and bequest risk prefer-
ence—had a much larger impact on the
results than other assumptions, such as
inflation, life expectancy, and shortfall
risk preference (which were relatively
insignificant overall).

The Increasing Fast glide path
shape appears to be the most sensitive
to the assumptions used for any type
of analysis. For example, the Increas-
ing Fast glide path was considerably
more attractive for retirees or scenarios
in particular where there was a large
Social Security benefit, a higher initial

withdrawal rate, and a higher initial eq-
uity allocation, while it was considerably
less attractive for retirees or scenarios
where there were lower nominal returns
or a bequest preference. The bequest
risk preference is especially important
because an analysis that focuses on
metrics like the probability of success
and ignores bequests entirely is likely to
find the Increasing Fast glide path more
optimal (especially on a relative basis).
Also, just because the Increasing Fast
glide path performs relatively poorly in
high-return scenarios does not mean it
performs relatively well in low-return
scenarios; in fact, the only scenarios it
does well in are dominated by assump-
tions of no bequest preference and low
withdrawal rates (i.c., those where failure
is unlikely).

Initial Conditions and the
Optimal Distribution Glide Path

In my first paper, I noticed the rela-
tive importance of return assumptions
on the results of any kind of analysis
discussing the optimal glide path shape.
As a follow-up, I focused exclusively
on how the initial return conditions
(upon retirement) affect the results of
an analysis exploring the optimal glide
path shape.

This analysis was especially worth-
while given current market conditions

Figure 1. Historical Bond Yields and CAPE Ratios
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Figure 2. Success Rates and Model Adjustments for a 4% Initial Withdrawal Rate Over 30 Years
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Current Market Conditions

The probability of success is the odds of not outliving one’s savings given a 4% withdrawal rate that is adjusted upward at a pace equal to the

rate of inflation.

and return expectations. Two common
indicators used to forecast the future
returns for bonds and stocks are the
yvield on 10-year U.S. government bonds
and the cyclically adjusted price-earnings
(CAPE) ratio, respectively. Bond yields
reliably predict the future returns of
bonds because a majority of the return
is the coupon (petiodic interest payment),
which is known at the time of purchase.
The CAPE ratio was introduced by John
Campbell and Robert Shiller (“Valuation
Ratios and the Long Run Stock Market
Outlook,” Journal of Portfolio Manage-
ment, 1998) and is calculated by dividing
the price of the S&P 500 index by the
average real (inflation-adjusted) earnings
over the previous 10 years. Neither metric
is favorable for retirees today, especially
when compared to the figures’long-term
averages, as noted in Figure 1.

The correlation between bond
yields and the CAPE ratio has been low
(—0.13) historically, and not significant,
meaning the measures mostly move

independent of each other. Lower bond
yields have generally been associated
with higher CAPE ratios, but that rela-
tion is very weak.

As of October 15,2015, the yield on
10-year Treasury bonds was about 2.0%
and the CAPE ratio was approximately
25.To provide some perspective on how
extreme the current values are, only in
four of the last 135 years (as of Janu-
ary 1) were yields lower than 2.0%, and
only in six of the last 135 years was the
CAPE ratio above 27. There has never
been a time when yields have been this
low and the CAPE ratio has been this
high. Understanding where things are
today is very important, since today’s
conditions will have a significantimpact
on retiree outcomes.

Retirement researchers commonly
use long-term historical return aver-
ages for safe-withdrawal-rate analysis.
The most popular data is the Ibbotson
time series data on stocks, bonds, bills,
and inflation (SBBI) data going back

to 1926. While this historical series is
extensive, its usefulness in the current
market environment is limited. For
example, the average historical yield on
10-year Treasury bonds since 1881 has
been 4.5%. However, the yield on 10-
year Treasury bonds was only 2.2% as
of October 2, 2015, which is less than
half the long-term average. An analysis
based on long-term averages makes the
implicit assumption that an investor can
purchase a 10-year government bond
yielding 4.5%, despite the fact that this
is impossible today.

Inaworld of abundant and accurate
data, it would not be necessary to create
a model. However, there is relatively
limited data that matches today’s unique
environment. For example, this is the
only time since 1881 that the yield on
10-year government bonds is below
3.0% and the CAPE ratio is greater
than 25. Therefore, the past is unlikely
to provide us a large enough sample of
return series for forecasts today.
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Table 3. Probabilities of Success

Assuming a 4% initial withdrawal rate.
Retirement Period (Years)
Yield CAPE 20 25 30 35 40
Glide Path (%)  Ratio Success Rate (%)
Decreasing 2.5 10 98.6 93.2 84.1 73.0 62.9
Static 2.5 10 99.3 94.0 82.1 69.1 56.8
Inceasing 2.5 10 99.7 93.9 78.6 61.0 47.0
Decreasing 5.0 10 99.2 94.9 87.3 78.0 68.7
Static 5.0 10 99.7 96.5 88.6 77.3 66.5
Inceasing 5.0 10 99.9 97.6  88.9 75.3 62.6
Decreasing 7.5 10 99.2 96.3 90.2 81.8 73.3
Static 7.5 10 99.9 98.0 92.5 84.3 74.6
Inceasing 7.5 10 100.0 99.2 94.7 85.7 75.3
Decreasing 2.5 17 96.9 87.5 74.2  60.9 49.9
Static 2.5 17 98.1 88.8 71.9 55.4 43.3
Inceasing 2.5 17 99.0 88.9 68.8 49.0 35.4
Decreasing 5.0 17 98.1 90.9 79.3 67.6 56.5
Static 5.0 17 99.1 92.9 80.7 66.6 54.4
Inceasing 5.0 17 99.8 95.3 82.1 65.5 51.2
Decreasing 7.5 17 98.5 92.6 83.3 72.6 62.1
Static 7.5 17 99.6 95.8 86.9 75.2 64.1
Inceasing 7.5 17 99.9 98.0 90.3 77.9 65.8
Decreasing 2.5 27 91.0 73.8 55.8 41.5 31.2
Static 2.5 27 94.6 76.5 55.3 38.5 26.9
Inceasing 2.5 27 97.3 78.3 51.8 32.6 21.4
Decreasing 5.0 27 94.0 79.3 62.1 47.6 36.7
Static 5.0 27 97.0 83.4 65.4 49.0 36.7
Inceasing 5.0 27 99.0 87.9 66.5 47.6 34.8
Decreasing 7.5 27 95.1 82.2 66.9 53.2 41.9
Static 7.5 27 98.5 89.4 74.1 58.5 45.8
Inceasing 7.5 27 99.7 94.9 81.2 63.9 49.9

Instead, I used a returns model that
is an updated version of the approach
I introduced with Michael Finke and
Wade Pfau (“Low Bond Yields and
Sustainable Withdrawal Rates,” Journal
of Wealth Management, 2013) that
we also updated recently for an Advi-
sor Perspectives article (“Retiring in a
Low-Return Environment,” January 20,
2015). The returns model is based on
the general relations noted in Figure 1,
whereby lower bond yields correlate to
lower bond returns and higher CAPE
ratios correlate to lower stock returns.
The model begins with two separate
assumptions: the interest rate and the
CAPE ratio at retirement.

My base assumption was that the
10-year Treasury yield would revert to
its long-term average of 5% over time.
Therefore, if retitement begins in a

low-yield environment (like today), the
yield will increase each year. The low
starting yield has a dual effect on the
bond returns. The income return is
lower, and the price return (i.e., change in
value of the portfolio) may be negative
since the return on bonds is inversely
correlated to changes in bond yields.
The average CAPE ratio was as-
sumed to be 17, which is close to the
long-term average. With a CAPE value
of 17, the arithmetic average return on
stocks in the model was approximately
9%. The expected return on stocks
was lower than the actual historical
long-term return on stocks, to be
more consistent with equity returns in
international markets. The long-term
compounded average annual return
of US. equities has been about two
percentage points higher than the other

20 counttries in the Dimson, Marsh and
Staunton dataset (which goes back to
1900), and an adjustment was included
to reflect that.

For the first 15 years of retire-
ment, I assumed an inverse relationship
between CAPE values and subsequent
returns. For example, if the CAPE ratio
is higher than average (i.e., above 17),
then the returns on equities will be
lower than average, and vice versa. 1
assumed there was no relation between
the initial CAPE ratio and future equity
returns after 15 years based on historical
evidence (i.e., the relation has almost
entirely dissipated after 15 years).

Additionally, I included an invest-
ment fee of 50 basis points (0.5%) in
the simulations to reflect the fact that it
is impossible to invest for free. While it
is possible to build a portfolio of index
mutual funds or exchange-traded funds
(ETFs) at a relatively low cost (e.g., 20
basis points or less), the average investor
pays far more than this, either through
actively managed investments, advisory
fees, or both. (One basis point equals
0.01 percentage points.)

Figure 2 provides some perspec-
tive on how key assumptions affect the
probability of a portfolio being able to
successfully fund a 4% initial withdrawal
rate over a 30-year retirement period for
varying equity allocations (from 0% to
100% equities in 10% increments). The
initial withdrawal amount, which is 4%
of the initial balance of the portfolio
(e.g., $40,000 from a $1 million port-
folio), is assumed to increase annually
by inflation. The results in Figure 2
are based on a 10,000-scenario (Monte
Carlo) simulation.

I made three key adjustments to
the historical returns model represented
by the top blue line in Figure 2: First, 1
reduced the rate of return for equities
by 2% to better reflect the average his-
torical return in equities internationally.
Second, I included a 50-basis-point fee
for the portfolio. Third, I assumed an
environment similar to today, where
the initial yield on bonds is 2.5% and
the CAPE ratio is 27 (slightly higher
than the current CAPE ratio, which is
approximately 25).
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For the analysis, I considered three
primary glide paths: decreasing, constant
and increasing. The decreasing glide path
had an initial equity allocation of 60%
that decreased by one percentage point
each year during retirement (i.e., the
equity allocation changed to 59% at the
end of the first year in retirement, 58%
at the end of the second year, etc.). The
static glide path maintained a constant
45% equity allocation throughout retire-
ment. The increasing glide path’s initial
equity allocation of 30% increased one
percentage point per year in retirement.

The fixed-income portion of the
portfolio was assumed to be 75% bonds
and 25% T-bills. The results were not
sensitive to this assumption and were
effectively the same when these weights
are reversed (25% bonds and 75% T-
bills). I tested three initial CAPE ratios
(10, 17 and 27) and three bond yields
(2.5%, 5.0% and 7.5%). The initial
withdrawal rate was assumed to be 4.0%,
and subsequent portfolio withdrawals
were assumed to increase annually by
inflation (i.e., the 4% rule).

The results in Table 3 demonstrate
a few things. The optimal glide path
shape changes considerably based on
potential length of retirement. The

Increasing glide path (allocations to
equities increase over time) is generally
optimal for the simulations with higher
probabilities of success (e.g., the 20-
year simulations), but the relative level
of optimality changes based on the
assumed base assumptions.

The Increasing glide path was opti-
mal for moderate or high initial yields,
while the Decreasing glide path (alloca-
tions to equities decrease over time) was
optimal for the low-yield scenarios. 1f
you focus on both “moderate” scenarios
(vield of 5.0% and initial CAPE ratio
of 17), the increasing glide path is best
(with an 82% success rate for a 30-year
retirement period), while the decreasing
glide path is worst (79%). The return
assumptions really matter. Whether you
assume initial bond yields are low or
high significantly impacts which glide
path is optimal. Finally, the initial yield
impacts the results more than the initial
CAPE ratio.

Parting Thoughts

One important variable not consid-
ered in this analysis, or most analyses
assessing the optimal glide path shape,
is risk tolerance (or risk preference). A

retiree’s risk tolerance tends to decrease
with age (i.e., older individuals prefer
more conservative portfolios).

Itis difficult to incorporate risk tol-
erance into common retirement income
planning models because these models
are largely focused on accomplishing a
goal. However, if risk preference were
directly incorporated into the models,
it would likely push the results across
all scenarios to show glide paths with
decreasing equity allocations being more
optimal than their more aggressive alter-
natives. This would be especially true if
taking additional risk can’t be shown to
produce more secute outcomes.

While this article by no means
settles the retirement glide path debate,
I hope it provides some perspective.
The results of both of my tests suggest
that equity allocations should decrease
(or stay constant) during retirement,
although the differences among glide
paths with similar lifetime risk levels
aren’t that different.

The results of the analysis are also
heavily dependent on the model as-
sumptions and parameters, such as how
long the retiree is going to live as well
as the returns during retirement. These,
of course, will always be unknowns. 4

David Blanchett, CFA, CFP, is the head of retirement research for Morningstar Investment Management. Find out more at

www.aaii.com/authors/david-blanchett.

(continued from page 27)
tax regime.

The AMT arena is extremely com-
plex, so generalizations are difficult to
make. If you think you may be subject
to the alternative minimum tax, you
should consult with a tax professional
to determine how best to minimize your
exposure to it.

Year-End Estate and Gift
Tax Planning

Year-end planning from an estate

planning perspective typically involves
ensuring that “annual exclusion” gifts
are completed by the end of a calendar
yeat.

Under the federal gift tax system,
each donor is permitted to make non-
taxable gifts of a certain amount each
year to any donee. These gifts are called
“annual exclusion” gifts and do not
count against the donor’s lifetime gifts
exemption. The annual gift tax exclusion
level is $14,000 for 2015 and will stay at
this level in 2016. To the extent that it

is not used, the annual exclusion evapo-
rates at the end of each calendar year.

Annual transfers that take advantage
of this exclusion can both diminish the
donort’s estate tax liability and improve
the lives of the recipients. These gifts
can take many forms (cash, stocks, real
estate, partnership interests) and can
be given outright through Uniform
Transfers to Minors accounts, and even
through a trust—provided it contains
special provisions designed to allow the
gift to qualify for the annual exclusion. 4

AAlIl staff Charles Rotblut, CFA, Jean Henrich, Kate Peltz and Annie Prada contributed to this guide.
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