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Introduction
THE UNPREDICTABLE EFFECT OF ASSET ALLOCATION

Despite the heavy focus it receives in the financial industry, asset allocation does not typically 
have the biggest impact on overall wealth in retirement. In general, additional investment risk is 
associated with a modestly higher chance of running out of money early in retirement, but 
investors should seek to offset risk with higher overall portfolio returns, which will be relied upon 
to sustain spending later in life. For retirees, though, this familiar investment relationship is 
distorted over time by taking distributions and thus spending down the portfolio. This small 
change can lead to many unintuitive results. 

I N  D E P T H  •   J U N E 2020

Executive Summary

 • Common wisdom holds that asset allocation has the biggest impact on portfolio returns. 
Yet for retirees, a far bigger factor is the sequence of returns in their portfolio. An 
uncooperative asset market early in retirement can have lifelong repercussions. 

 • Fortunately, retirees can manage this risk with three pillars of retirement planning: a 
realistic, goal-oriented spending strategy; careful management of withdrawals to minimize 
lifetime taxes; and an effort to maximize the value of their Social Security benefits.

 • The effect of these three strategies, though small individually, is significant when they are 
combined. We estimate that a 65-year-old retiree with $1 million could enjoy up to 50% 
higher initial consumption and 30% higher lifetime consumption on an after-tax basis with 
the same level of risk.
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Exhibit 1: Asset allocation and sequence of returns
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Hypothetical example for illustrative purposes only. Source: PIMCO and JST 
Database as of 2020. Initial spending is set equal to 7% of initial assets and 
adjusted for inflation each year. Historical returns represent the period 1995–2015. 
SOR represents the same returns from 1995–2015, exchanging the annual returns 
from 1995 and 2008. The percentage represents allocations to equities and the 
remainder in bonds. Returns and inflation data are from the JST database. 
Performance does not reflect the deduction of the fees and costs of an investment 
product. Figure provided for illustrative purposes and is not indicative of the past 
or future performance of any PIMCO product.

Perhaps the greatest dilemma in retirement planning is that the 
sequence of portfolio returns can mean the difference 
between success and failure. Exhibit 1 shows the difference a 
single bad year can make, depending on whether it occurs 
early or late in retirement. 

Consider an individual corresponding to the top graph who 
retires in 1995 with $1 million, spends $70,000 per year 
(adjusted for inflation) and invests in a high risk asset allocation 
that allocates 75% to equities and only 25% to bonds. Because 
of the stellar performance of the stock market over that 20-year 
time horizon, the retiree is not only able to distribute enough 
money to support their lifestyle but also to end with over $2 
million, more than double their initial wealth. Taking a closer look 
at the solid blue line in the graph reveals something subtle and 
telling: The bulk of the overall portfolio returns occur in the five 
years of retirement before the bursting of the dot-com bubble in 
2000. A retiree facing the same overall stream of 1995–2015 
portfolio returns but with a more adverse initial experience would 
end 2015 with much lower overall wealth. The dashed line 
presents an alternative hypothetical scenario in which the 1995 
and 2008 returns are exchanged. The interaction of the spending 

down of the portfolio with the portfolio returns causes the retiree 
to lock in early portfolio losses. Withdrawals compound these 
early losses and cause the portfolio to shrink too quickly, so it 
cannot recover when the good years arrive. The sequence of 
returns has dramatic consequences: Instead of ending in 2015 
with more than double the initial investment, the retiree 
essentially goes bankrupt. 

The bottom graph corresponds to a retiree with the same initial 
wealth and spending who instead allocates to a low risk 
portfolio consisting of 25% equities and 75% bonds. In this 
case, the retiree is also worse off in the hypothetical scenario in 
which returns from 1995 and 2008 are exchanged, but to a 
much lesser degree. In fact, the low risk portfolio 
underperforms the high risk portfolio if we use the historical 
returns, but it materially outperforms if those returns occurred 
in a slightly different sequence.

As this example shows, despite high average portfolio returns 
throughout their retirement, individuals with higher risk 
allocations can find they are worse off than if they had held a 
more conservative portfolio if they experience portfolio losses 
early in retirement rather than spread evenly throughout. 
Sequence-of-returns risk is even more important over longer 
horizons. Unfortunately, the order of market performance and 
the duration of one’s retirement are two significant sources of 
uncertainty for retirees.

We can see this same pattern in the historical data. Exhibit 2 
compares three different constant stock-bond allocations: 75% 
equities/25% bonds (high risk), 50%/50% (medium risk) and 25% 
equities/75% bonds (low risk). Despite the large differences in 
risk, each could be the top-performing portfolio depending on 
the year of retirement and the initial spending rate.

Exhibit 2: Best equity allocation depending on starting 
year of retirement

Retirement 
start year

Initial real 
equity return

Real spending rate
4% 5% 6%

1970 0.3% High High Medium
1985 15.4% High High High

2000* -6.6% Low Low Low
2005* -6.1% Medium Medium Medium

Hypothetical example for illustrative purposes only. Source: PIMCO and JST 
Database. Initial spending is set equal to the indicated percentage of initial assets 
and adjusted for inflation each year. Initial real equity returns are the average 
equity returns in excess of annual inflation for the first four years after the 
retirement start year. The “best” allocation is defined as the one that results in the 
highest balance after a 20-year period (*due to data limitations, 2000 and 2005 
are after a 10-year period). High, medium and low respectively represent 75%, 
50% and 25% allocations to equities and the remainder in bonds. Performance 
does not reflect the deduction of the fees and costs of an investment product. 
Figure provided for illustrative purposes and is not indicative of the past or future 
performance of any PIMCO product.
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What exhibits like these tell us is that if the market sells off 
right at the start of retirement, you want a lower risk allocation; 
if it does not, you want a portfolio with more exposure to the 
markets. If one only knew the future, it would be easier to 
construct an effective portfolio for retirement – a conclusion as 
obvious as it is unhelpful. Without assuming prophetic skill, it is 
difficult to evaluate an asset allocation on a stand-alone basis. 
Instead, we suggest that retirees focus on more predictable ways 
to improve their retirement: a realistic, beneficial spending plan; 
increasing tax efficiency; and maximized Social Security benefits.

Pillar 1: Sticking to a realistic, 
informed spending strategy
Perhaps the most consequential input to the success or failure 
of a retirement plan is the spending strategy. The performance 
of any strategy, retirement or otherwise, is intimately related to 
how the assets will eventually be used. Unfortunately, realistic 
and robust spending behavior receives relatively little attention 
compared with asset allocation. It is common to see 
exceedingly complex portfolio recommendations and 
rebalancing strategies paired with unrealistic and simplistic 
assumptions for how the money will be spent. This can easily 
generate misleading conclusions. 

The most common benchmark in retirement planning is 
constant real spending. At the outset, an annual need is 
identified, and this amount is adjusted for inflation every year. 
Initial assets are steadily depleted, and the success or failure of 
this spending strategy mainly depends on the asset allocation, 
the performance of capital markets and the sequence of 
returns. The 4% rule is the most commonly cited example of 
this strategy. Bengen (1994) analyzes U.S. returns from 1926–
1992 to justify a 4% constant real spending rate. For example, a 
retiree with a $1 million portfolio would spend $40,000 for the 
first year, and then adjust for inflation thereafter. But while the 
4% rule is simple to convey and model, it suffers from several 
critical limitations when used in retirement planning:

 • Spending needs are unpredictable.

 • Constant real spending is not robust to different market 
environments. 

 • Spending needs decline with age. 

Constant real spending behavior assumes constant future 
spending needs. This appears to be far from the case. Recent 
research suggests that one-quarter of retirees see their annual 
spending change by more than 20% from year to year.1

Healthcare spending provides a useful example: Average out-
of-pocket healthcare spending for retirees ranges from $5,000 
to $10,000 per year from ages 70 to 100 (approximately 10%–
20% of average annual expenditure2), while the top percentile of 
out-of-pocket spending on healthcare is approximately $25,000 
to $100,000.3 It is easy to imagine other large, unpredictable 
expenses related to housing or transportation that might 
dramatically shift spending needs from year to year. These 
sorts of precautionary concerns are one explanation for why 
households tend to avoid spending down their savings and 
instead spend primarily from Social Security, available 
pensions, dividends and interest.4 A more prudent, realistic 
approach may be to set aside some portion of the initial 
balance as a buffer for these unpredictable spending shocks 
– that is, a constant 4% rule might better translate to a 3.6% rule 
plus a separate balance held in reserve for a rainy day.

Further, constant real spending assumes that people do not 
adjust their spending in response to new information. A very 
strong market, an unexpected inheritance or other windfall 
should naturally increase one’s standard of living, while a 
market downturn should see real spending decline to preserve 
assets for future needs. We are not the first to point out that 
small adjustments to current spending have a very large 
impact on asset longevity.5 It is not surprising that spending 
– at least, non-healthcare spending – appears to vary with the 
cycle. Far from spending down their assets, households 
headed by individuals 65 years of age and over were saving 
nearly 10% of their income, on average, in 2009–2010, a period 
that included the financial crisis. Among these households, 
spending was procyclical: Relative to net income, total real 
spending was roughly 20% to 25% higher in 2017 and 2018 than 
it was immediately after the financial crisis.6  However, large 
swings in annual spending need not imply that consumption is 
fully discretionary. Repairing rather than replacing durable 
goods is common; leasing rather than purchasing is an 
example of such adjustments.

1  Roy and Kim-Steiner (2019)
2  Consumer Expenditure Survey (2018)
3  Jones, De Nardi, French, McGee and Kirschner (2018)
4  Klein (2020)
5  Tharp (2017); Jaconetti, DiJoseph, Odenwalder and Kinniry (2016); Sandidge 

(2016, 2019) 
6  Consumer Expenditure Survey
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Finally, constant real spending assumes expenditures are the 
same at every age, but total retirement consumption typically 
resembles a smile rather than a flat line. Generally, it is highest 
at the outset, then falls off in the middle retirement years before 
rising again late in retirement (primarily from healthcare 
expenses). Excluding rising healthcare costs (addressed with 
precautionary assets), real spending falls between 2% and 3% 
per year after age 65.7 That is, real discretionary spending is 
tilted toward early retirement, when it is most likely to be 
enjoyed. Perhaps the strongest evidence against constant real 
spending comes from investment behavior. If individuals 
wished to maximize constant real income throughout their 
retirement, there would be a very large market for real 
immediate annuities. Instead, we see a vanishingly small takeup 
of what might otherwise be a theoretically ideal asset. 

A more realistic spending strategy is key to accurately 
characterizing a retirement plan. Relative to constant real 
spending, the benefits from realistic spending based on these 
three behaviors come from the resiliency they embed within the 
strategy and lower spending needs late in retirement. Realistic 
spending behavior creates a more comprehensive, more robust 
and more realistic retirement plan. 

A FLEXIBLE, INFORMED SPENDING STRATEGY

There are many ways that households manage their annual 
spending in response to the economy, and representations can 
rapidly become complex. Although realistic spending behavior 
is a key component of retirement planning, perhaps the most 
important criterion is that any spending plan be simple. 
Modeled behavior should reflect the three points above yet be 
easy to understand and easy to implement. 

There are many options, but here is one concrete and 
convenient example: 

 • Initialize spending: Select an initial amount of spending (such 
as 4% of wealth).

 • Each year, update spending based on portfolio performance 
and current wealth.

– If the average portfolio returns are high and wealth is high, 
increase spending by the rate of inflation over the past year 
(maintain constant real spending from year to year).

– If the average portfolio returns are low or wealth is too low, 
simply spend the same this year as last year (maintain 
constant nominal spending from year to year).

7  Blanchett (2013); Banerjee (2015)

The first condition ties spending to portfolio returns and helps 
mitigate sequence-of-returns risk by limiting portfolio 
withdrawals after poor markets, particularly if they occur early in 
retirement. Here we propose a simple trigger linked to inflation: 
If the portfolio returns beat inflation, then you index annual 
spending to inflation. The second, wealth-based condition 
ensures that the erosion rate of the retiree’s capital is not too 
rapid for the retiree’s goals and investment horizon. There are 
many ways to implement such a requirement, with substantively 
similar results. For simplicity, we propose this trigger is satisfied 
by comparing current wealth with a straight-line decumulation 
from the initial value and the target wealth over the investment 
horizon. If nominal wealth falls below this line, we do not index 
spending to inflation until the situation is restored.8 This 
explicitly targets the speed of the drawdown and helps 
accommodate uncertainty regarding a sustainable level of initial 
spending. If initial withdrawals are too high and assets erode too 
quickly to support the retiree’s goals, real spending is reduced. 

This example is very basic. The spending target is either held 
constant or indexed to inflation. This approach actually appears 
conservative: In the financial crisis, real expenditures for 
households 65 years and older fell 3.5%.9 Obviously, more 
significant spending adjustments are possible (and likely) in 
different situations, though, as we shall see, even this strategy 
leads to dramatic improvements. With this rule, initial real 
spending can be set with more confidence, and if cutbacks are 
required, they occur only in the future, only if necessary and 
only in ways that can be relatively easy to implement. 

This simple spending behavior can greatly impact the success 
of one’s retirement. Consider again the sequence-of-returns 
example in Exhibit 1: a retiree with a 20-year horizon and a 
75%/25% allocation to stocks and bonds. With the adverse 
sequence of returns, a retiree using this simple strategy would 
retain more than $750,000 in assets after 20 years. A retiree 
with advantageous returns would follow an essentially identical 
wealth trajectory. 

Whether our retiree has a fixed or flexible spending rule, they 
see similar levels of wealth using the historical sequence of 
returns. Market performance over this period was reliably 
strong, and over the 20-year period there were only four years 
when a 75/25 stock and bond allocation would see returns 
below inflation: 2000, 2001, 2002 and 2008. In the historical 
series, annual spending is usually always indexed to inflation. In 

8 Tying the return trigger to inflation allows the wealth threshold trigger to be 
defined using nominal (and easy to calculate) values with similar effectiveness.

9  Consumer Expenditure Survey (2008, 2009 and 2010)
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the hypothetical series exchanging 1995 and 2008, we still see 
only four years when the portfolio fails to beat inflation. 
However, the large market decline early in the sequence leads 
wealth to decline too quickly, and nominal spending is held fixed 
for the first few years. As Exhibit 3 shows, these small, early 
adjustments in spending decrease the magnitude of future 
withdrawals and give the portfolio an opportunity to recover. 
Exhibit 4 shows the wealth evolution under the adverse 
sequence of returns relative to a simple straight-line 
decumulation of initial wealth over a 30-year horizon. 

Exhibit 3: Small adjustments, large benefits
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Hypothetical example for illustrative purposes only. Source: PIMCO and JST 
Database. Initial spending is set equal to 7% of initial assets and adjusted for 
inflation each year under fixed spending; informed spending is as discussed in 
the text. Historical returns represent the period 1995–2015. SOR represents the 
same returns from 1995–2015, exchanging the annual returns from 1995 and 
2008. Returns and inflation data are from the JST database for a portfolio of 75% 
stocks and 25% bonds, rebalanced annually. Performance does not reflect the 
deduction of the fees and costs of an investment product. Figure provided for 
illustrative purposes and is not indicative of the past or future performance of 
any PIMCO product.

Exhibit 4: Wealth-aware spending increases longevity

0

$1,200

1,000

W
ea

lth
 ($

00
0) 800

600

400

-400

200

-200

1995 2000 2005 2010 2020 20252015

Wealth – SOR Wealth boundarySurplus  

Hypothetical example for illustrative purposes only. Source: PIMCO and JST 
Database. Initial spending is set equal to 7% of initial assets and adjusted for 
inflation each year under the spending rule discussed in the text. Returns represent 
stock and bond returns in the U.S. from 1995–2015, exchanging the annual returns 
from 1995 and 2008. Returns and inflation data are from the JST database for a 
portfolio of 75% stocks and 25% bonds, rebalanced annually. Performance does not 
reflect the deduction of the fees and costs of an investment product. Figure 
provided for illustrative purposes and is not indicative of the past or future 
performance of any PIMCO product.

In this scenario, the 75/25 portfolio finally recovers enough to 
resume increasing nominal spending in 1999, and from there it is 
triggered only one more time, at the very end of the tech crash in 
2003. Just like early market drawdowns, early adjustments to 
spending have outsize effects on future well-being.

Pillar 2: Tax efficiency
Tax policy in the U.S. interacts with retirement planning in a 
number of ways. Tax-aware portfolio optimization can look very 
different from naive recommendations (Klein and Sapra 2020). 
To pick a single example, most individuals save for their 
retirement in a qualified account such as an individual retirement 
account (IRA) or a 401(k). These accounts allow contributions 
with pre-tax dollars, which then compound tax-free until they are 
withdrawn. Tax-free compounding can effectively increase the 
rate of return on investments, especially over long horizons. 
Benefits increase with the rate of return, the tax rate and the time 
horizon, as shown in Exhibit 5: Over 20 years, an investor 
receiving a 5% annual return and paying a 25% tax rate would see 
27% higher balances in a tax-deferred vehicle.

Exhibit 5: Tax-free compounding
Horizon (years)

Taxes and returns 0 5 10 15 20

10% tax, 3% return 0% 1% 3% 4% 6%

10% tax, 5% return 0% 2% 5% 7% 10%

25% tax, 3% return 0% 4% 8% 12% 16%

25% tax, 5% return 0% 6% 13% 20% 27%

Hypothetical example for illustrative purposes only. Source: PIMCO. The exhibit 
indicates the increase in value from tax-free compounding by taking the ratio of 
returns when allowed to compound tax free to when they compound after tax for the 
indicated horizons, rates of return and annual tax rates. 

Participating in accounts that provide tax-free compounding 
appears to convey large advantages, particularly over long 
horizons. However, this does not account for differences in 
taxation upon eventual withdrawal. Consider the case of a 
retiree with both a taxable and a tax-deferred account, such as 
a brokerage account and an IRA. They would maximize the 
value of tax-free compounding by delaying withdrawal from 
their IRA and instead financing early retirement spending from 
their brokerage account. Once that account is depleted, they 
would draw from their tax-advantaged retirement savings. But 
withdrawals from the brokerage account are not taxable 
income. Delaying withdrawals from the IRA in this way would 
lead to relatively low taxable income early in retirement and 
relatively high taxable income later on. When combined with a 
progressive tax code, the net benefits of delaying withdrawal to 
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maximize tax-free compounding are no longer clear. That is, if 
maximizing tax-free compounding generates 10% higher asset 
balances but 12% higher average tax rates, it is not worthwhile. 

This issue is relevant for many retirees because of the way 
Social Security benefits are taxed. The portion of Social 
Security income subject to taxes is a function of the retiree’s 
income from other sources.10 One extra dollar of taxable 
income, such as a withdrawal from a 401(k) or IRA, will be taxed 
as ordinary income and will increase the amount of Social 
Security benefits that are taxed as ordinary income. The 
treatment of Social Security can rapidly increase the effective 
tax burden on households, in an effect known as the “tax 
torpedo.”11 For retirees collecting Social Security, tax rates can 
be high even at otherwise moderate levels of income. 

Consider the hypothetical example shown in Exhibit 6, a single 
retiree over 65 who is collecting $25,000 in annual Social 
Security benefits and taking the standard deduction. Their tax 
rate on every additional dollar of taxable income is high – 
sometimes quite high – because of the interaction between 
Social Security and taxable income. If they earned $35,000 to 
$43,000 of taxable income without Social Security, they would 
normally be in the 12% federal tax bracket.12 However, this 
income combined with their $25,000 of Social Security yields 
between $60,000 and $68,000 of total taxable income. Instead 
of the 12% federal rate, they end up paying a peak effective 
marginal tax rate of over 40%! 

Exhibit 6: Don’t get torpedoed

15

45%
40

Ta
x 

ra
te

 (%
)

35
30
25

0

20

10
5

25 35 45 55 65 75 85 95 125115105

Average tax rateEffective marginal tax rate

Taxable income + Social Security benefits ($000)

 

Hypothetical example for illustrative purposes only. Source: PIMCO. Taxes are 
calculated assuming a single filer claiming both the standard and over-65 
deduction using 2019 tax brackets. Detailed tax calculations are in the appendix. 

With very high and very volatile marginal tax rates, post-tax 
account balances provide much-needed flexibility. Drawing 

10  Including federally tax-exempt interest, such as municipal bonds 
11  Reichenstein and Meyer (2018)
12  taxfoundation.org. See appendix for detailed tax assumptions.

down tax-advantaged accounts earlier helps preserve post-tax 
account balances. These balances allow the retiree to control 
how much they draw from retirement accounts and better 
manage their future tax burden. If later in retirement the 
hypothetical individual in Exhibit 6 had fully depleted their 
taxable account and had to withdraw $40,000 entirely from an 
IRA, their income, including $25,000 of Social Security benefits, 
would be $65,000. This level of income would have an average 
federal tax rate of 9.25% (and an exceptionally high effective 
marginal rate of 41% – right in the heart of the tax torpedo). If 
instead they had drawn from their IRA earlier and retained some 
of their taxable account, they would have had more options. For 
example, if they withdrew $30,000 of principal from a taxable 
account and $10,000 from their IRA, they would enjoy a 
combined taxable income of only $35,000 ($10,000 from the 
IRA and $25,000 from Social Security), with a federal tax burden 
of zero. 

Drawing down a taxable account first will allow assets to grow 
faster by maximizing tax-free compounding, but it may leave 
the retiree with higher future tax burdens. Drawing from a tax-
deferred account first may yield reductions in future taxes but 
result in potentially high current tax burdens. Even in the 
absence of any other tax effects, progressive tax rates punish 
such asymmetry, as higher taxable income leads to more than 
proportional increases in taxes paid. Investors may be better off 
with a third option: drawing evenly from both taxable and tax-
deferred accounts to produce a stream of more moderate 
taxable income with a more moderate tax burden. 

Pillar 3: Deferring Social Security
Social Security is a key component of retirement spending in 
the U.S. This program provides a guaranteed source of real 
income for life that helps retirees address inflation and 
longevity risk. While benefits vary across households, the 
average household receives payments roughly equal to 40% of 
its total pre-retirement income (Poterba 2014). Social Security 
is a key component of any holistic retirement plan. 

Monthly benefits under the program are based on several 
factors, including historical salaries, years in the labor force and 
the age at which benefits are first claimed. If benefits are claimed 
at younger ages, they are comparatively small; if they are claimed 
later, they increase. Importantly, the rates of return implicit in this 
decision are set by government statute, not by capital markets, 
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offering the potential for positive returns and reliable retirement 
income that does not depend on the capital markets. 

Given the low real yields currently available for Treasury 
Inflation-Protected Securities (TIPS), deferring Social Security 
benefits can be a sensible choice for many households.13 Self-
financing early retirement consumption by spending directly 
from savings can allow an investor greater flexibility in their 
social security claim strategy. Consider the trade-off depicted in 
Exhibit 7 for a hypothetical individual born after 1960 who 
expects to receive $10,000 in annual Social Security benefits if 
they claim at their full retirement age of 67. If instead they 
claimed benefits at age 62, they would receive 70% of their full 
benefit amount for life. If they chose to defer benefits until age 
70, they would instead receive 124% of their full benefit amount. 
Relative to claiming at 62, claiming at 67 would amount to nearly 
20% more in benefits by age 92; deferring to 70 would produce 
nearly 30% more in benefits. At current near-zero interest rates, 
the present value of these payments will only change slightly 
(Sapra and Moore 2019 provides a thorough treatment). Without 
discounting, the total benefits from claiming at the full 
retirement age exceed those from claiming at 62 after 17 years 
(age 79), and the total benefits from claiming at 70 are the 
highest after 21 years (age 83).

Exhibit 7: Benefits of Social Security deferral

$300

250

Be
ne

fit
s 

pa
id

 (F
RA

=$
10

,0
00

/y
r)

200

150

100

0

50

7472686662 90868480767064 8882 9278

67 7062

Age

Source: PIMCO and the Social Security Administration

Deferring Social Security benefits also helps alleviate one of the 
biggest concerns: outliving one’s savings. Social Security 
benefits are among the most effective tools retirees have to 
mitigate longevity risk. A healthy retiree who runs out of savings 
yet lives well into their 90s may receive 30% more in lifetime 
Social Security if they deferred their benefits until age 70 
instead of claiming them at age 62. 

13  Benefits also vary based on certain disabilities, spousal benefits and spousal 
claiming strategies. This is a simplified hypothetical example; there are many 
ways to maximize one’s Social Security benefit.

It is somewhat surprising, then, that so few choose deferral. On 
the contrary, nearly half of retirees claim benefits as soon as 
they are available, and fewer than 5% fully defer their benefits 
until age 70.14 There are a variety of explanations for this 
phenomenon, and there is some evidence that this behavior 
has started to evolve as real yields have fallen.

Of course, higher-than-anticipated expenses early in retirement 
or worse-than-anticipated asset markets may favor earlier 
claiming of benefits. Asset allocation can help here: Portfolios 
should be designed to limit the volatility in early retirement 
income in order to support Social Security deferral and its 
higher lifetime real income. Barring any individual-specific 
circumstances that may favor the early claiming of benefits, 
deferring Social Security can allow for potentially larger, safer, 
inflation-indexed lifetime benefits.15 

Choosing to defer Social Security requires forgoing a safe, 
stable income for the first few years of retirement. Retirees 
choosing to defer will need to identify another source of 
income. This could be accomplished with a dedicated bond 
portfolio whose cash flows (coupons and principal payments) 
are expected to match the retiree’s income needs. For example, 
assets can be structured through a laddering strategy, in which 
Treasury bonds of sequential maturities are purchased in such 
a way as to generate a fixed series of cash flows. As Exhibit 8 
shows, a bond ladder can be designed to replace government-
guaranteed Social Security benefits with government-
guaranteed Treasury bond payments of equal size, allowing the 
retiree to pursue the higher implicit rate of return provided by 
Social Security deferral. 

Exhibit 8: Building a bond ladder

Tenor (years) 1 2 3 4 5 Total

Annual yield 0.20% 0.30% 0.40% 0.50% 0.60%

Initial investment $24,506 24,555 24,629 24,727 24,851

Cash flows

Year 1 $24,555 73.67 98.51 123.64 149.11 25,000

Year 2 24,629 98.51 123.64 149.11 25,000

Year 3 24,727 123.64 149.11 25,000

Year 4 24,851 149.11 25,000

Year 5 25,000 25,000

Hypothetical example for illustrative purposes only. Source: PIMCO. 
Performance does not reflect the deduction of the fees and costs of an investment 
product. Figure provided for illustrative purposes and are not indicative of the past 
or future performance of any PIMCO product.

14  Munnell and Chen (2015) 
15  This assumes that the details of the Social Security program do not change 

and that the U.S. government fulfills these obligations.
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To construct a bond ladder, we invest in a sequence of maturing 
bonds such that the annual payments of principal plus interest 
equal our target value ($25,000 in this case). To do this, we work 
backward from the investment horizon. First, we calculate the 
amount of interest that will be generated using the current yield 
curve. We then move back one year and repeat this calculation, 
including the interest payments that will be received from our 
investment in longer-maturity bonds. By repeating this process, 
we eventually recover a series of investments designed to 
generate a specific set of cash flows. 

Combining all three pillars for a 
potentially successful retirement
Asset allocation is generally most effective when it supports a 
holistic retirement plan. A portfolio constructed to support 
realistic spending behavior can generate tax efficiencies, and if 
it is designed to facilitate Social Security deferral, it can lead to 
material improvements in many economic environments. 
These three pillars often interact with one another. In addition to 
the tax interactions discussed above, the spending strategy 
complements Social Security deferral. For example, Social 
Security payments are indexed to inflation each year. As those 
benefits become larger (such as when Social Security benefits 
are deferred), occasionally not indexing the remaining spending 
to inflation has a smaller real impact. Hence, Social Security’s 
ability to soften the impact of a down market actually increases 
after a market sell-off.16 Spending and taxes also work together. 
Because tax brackets are generally indexed to inflation, a 
gradual reduction in real spending over time reduces the tax 
burden. This benefit is the highest when it is also the most 
helpful: Real spending falls when asset markets are down, 
wealth is low and higher after-tax income is most valuable.

Let us compare two retirement strategies built around these 
three pillars and summarized in Exhibit 9. 

Exhibit 9: Comparing two strategies

Item Typical strategy Robust strategy
Social 
Security Claim at retirement Defer to age 70, replace 

with Treasury bond ladder

Spending Constant real spending Flexible spending strategy

Withdrawals Defer withdrawals from 
tax-advantaged account

Withdraw funds evenly 
between accounts

For illustrative purposes only. Source: PIMCO

16  There are also operational benefits to managing spending and rolling bond 
ladders in this fashion. When returns are low and spending is not indexed, the 
bond ladder can simply spend down that year. Like spending, the investment 
portfolio would remain untouched in down markets. When returns are higher 
and spending is indexed to inflation, the portfolio can be rebalanced and the 
bond ladder reset to lock in the new, higher level of nominal spending.

First, we consider a typical strategy, which claims Social 
Security immediately upon retirement, maximizes tax-free 
compounding by spending down taxable assets first and plans 
on constant, real after-tax annual spending. We then compare 
this with a strategy that defers Social Security using a U.S. 
Treasury bond ladder, spreads withdrawals evenly across 
taxable and tax-deferred accounts, and implements the flexible 
spending strategy.17

We consider a hypothetical 62-year-old who has just retired and 
has accrued a Social Security benefit at their full retirement age 
of $25,000 per year. Our retiree has $1 million in invested assets 
split evenly between two accounts: $500,000 in a taxable 
brokerage account and $500,000 in a tax-deferred regular IRA. 
Invested wealth is allocated to a 50/50 combination of stocks 
and bonds, rebalanced annually. 

We evaluate their performance in a simulation. Stock returns, 
bond returns and inflation are jointly determined over the 
course of their retirement, and initial yield curves are set to 
reflect their late February 2020 values. Full capital markets 
assumptions governing the simulation are detailed in the 
appendix. Finally, federal taxes are estimated based on the 2019 
Internal Revenue Service schedule for a single individual taking 
the standard and old-age deductions, if applicable. Tax 
brackets are indexed to the simulated inflation values. 

In Exhibit 10, we present the probability that assets will survive 
until the indicated age for two different levels of initial after-tax 
spending (including Social Security benefits) for each strategy: 
$60,000 per year and $40,000 per year. 

Exhibit 10: Material improvements in success
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Hypothetical example for illustrative purposes only. Source: PIMCO. Success 
rate is the percentage of paths with positive assets remaining at the indicated age. 
Please refer to the appendix for simulation and taxation assumptions.

17 Most bond ladders use either corporate or municipal bonds, but we look at 
Treasuries for simplicity.
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With the typical strategy, $60,000 of spending is not feasible. 
Less than half of our simulations can last until age 85, and only 
20% last until age 95. A retiree planning with a typical strategy 
would likely opt for much lower after-tax spending. As we can 
see, it is not until we reduce after-tax spending to $40,000 that 
the assets and Social Security benefits can finance a retirement 
until age 95 with over 95% probability. In our example, the robust 
strategy fares better. A retiree following this strategy would be 
able to set initial spending at $60,000 (50% higher) and see the 
same 95% success rate as one following the typical strategy with 
only $40,000 of spending. Reducing spending and following the 
robust strategy increase success rates such that no simulated 
paths in our analysis run out of money before age 95.

The three pillars combine to allow for higher after-tax spending, 
not just at the start of retirement but throughout the retiree’s 
life. In Exhibit 11, we depict the distribution of real after-tax 
spending by age for two strategies with nearly identical 
success curves: the robust approach, following the three pillars 
and beginning at $60,000 of after-tax spending, and the typical 
constant spending strategy with $40,000 of after-tax spending. 

Exhibit 11: Persistent, higher sustainable spending
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Hypothetical example for illustrative purposes only. Source: PIMCO. The lines 
depict the average real after-tax spending in successful paths at the indicated 
age. Dotted lines are the indicated percentile of real after-tax spending under the 
flexible spending strategy. Please refer to the appendix for simulation and taxation 
assumptions.

Relative to more typical strategies, our hypothetical retiree can 
implement the robust strategy, set their initial spending 50% 
higher early in retirement, enjoy substantially higher spending at 
every age and still see the same success rates as a more 
typical strategy. Over the entire horizon in the exhibit, total real 
consumption is nearly 30% higher with the robust strategy than 
with the typical strategy. More than that, the pro-cyclical 
spending adjustments, lower tax burden and increased Social 
Security benefits combine to allow for higher after-tax spending 
at every age in almost any market environment. Lifetime 

spending at the 10th percentile is still 20% higher with the robust 
strategy than with the typical approach. Again, this is not 
because of differences in their investments. Each strategy has 
identical asset allocations over the entire horizon, with exactly 
the same market returns. 

So which pillar is the most important? All of them are – much of 
the improvement is from the interaction of the three strategies. 
Exhibit 12 shows similar success curves with $60,000 of initial 
real spending with two additional strategies that implement 
only part of the three pillars: with flexible spending only, and 
with spending and taxes only.

Exhibit 12: A holistic strategy is key
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Hypothetical example for illustrative purposes only. Source: PIMCO. Success 
rate is the percentage of paths with positive assets remaining at the indicated age. 
Please refer to the appendix for simulation and taxation assumptions.

Relative to the typical strategy, simply implementing the flexible 
spending rule can improve success rates and extend the life of 
assets. With the spending rule alone, our retiree’s assets now 
have a one out of two chance of lasting until age 95. Although 
this is higher than for the typical strategy, we imagine these 
odds would not be comforting for someone planning for 
retirement. Adding the second pillar helps: If more tax-friendly 
withdrawals are combined with the spending strategy, success 
rates are increased to 57%. But the largest gains are found 
when the three pillars are combined. A strategy based on the 
three pillars increases success rates and, in this case, allows for 
substantially higher after-tax spending at every age in almost 
every market environment. 

The benefits of the three pillars are particularly stark when 
compared with asset allocation. In general, higher-risk 
portfolios lower medium-term success rates because of the 
increased risk of large negative returns, but a higher expected 
return tends to increase the longevity of more risky assets over 
longer horizons. Investors will either fail quickly or have to rely 
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on the risky assets entirely in their old age. These are very 
different outcomes and, with a typical strategy, which one an 
investor will experience is almost entirely a function of the 
market’s returns during the first few years of their retirement. In 
Exhibit 13, we compare success rates under typical and robust 
strategies with $60,000 in initial after-tax spending and various 
asset allocations. 

Exhibit 13: The effect of asset allocation
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rate is the percentage of paths with positive assets remaining at the indicated age. 
Please refer to the appendix for simulation and taxation assumptions.

The shift between strategies is quite different from the shift 
between allocations. A typical strategy that increases portfolio 
risk will see lower success rates in the medium term but, if the 
investor is not too unlucky, might enjoy higher balances and 
higher success rates later in retirement. In contrast, a strategy 
that incorporates slight flexibility in future spending, is aware of 
tax consequences and plans to maximize Social Security 
benefits may enjoy higher success rates and after-tax spending 
for every asset allocation at every age.

CONCLUSION

Much attention is paid to the role of assets and asset allocation 
in retirement planning. While future returns obviously have an 
impact, their sequence plays the largest role. Asset allocation is 
not the solution to this sort of problem; portfolios are 
constructed with respect to distributions of returns and 
correlations, not to their precise order. Instead, we advocate a 
focus on three pillars of retirement planning that reliably improve 
outcomes: realistic, flexible spending strategies; tax-aware 
withdrawal behavior; and maximizing Social Security benefits. 

Though each pillar can improve outcomes on its own, the 
combined effect can be substantial. Natural interactions 
among the pillars, particularly in downside scenarios, can 

improve outcomes. Retirees may see their assets last longer 
while they potentially enjoy substantially higher after-tax 
spending, particularly early in their retirement. In our simulation, 
we estimate that, relative to a typical retirement strategy, a 
hypothetical 62-year-old retiree with moderate income could 
enjoy 50% higher initial and 30% higher lifetime spending with a 
strategy designed around these three pillars, with exactly the 
same investment portfolio.

So what considerations should retirees have in managing their 
investments? While each retiree should discuss their specific 
needs and circumstances with their financial professional, 
generally portfolio construction should play a complementary 
role to support and encourage behavior that follows the three 
pillars. Assets should be allocated to support realistic future 
spending, be tax aware and facilitate greater flexibility in a 
retiree’s social security claim strategy. A combination of 
Treasury bonds early in retirement may help the retiree defer 
(and thus increase) Social Security benefits without forgoing a 
regular, government-guaranteed cash flow. Known or likely 
withdrawals from taxable and tax-deferred accounts should 
lead those accounts to include some liquidity and shorter-term 
assets to support short-term needs. Finally, the spending 
strategy described in this paper can be supported with rolling 
medium-term bond ladders. If markets underperform, the 
ladder spends down a year but still protects (absent defaults) 
nominal spending for its remaining term. In strong years, the 
portfolio grows and nominal spending increases, so the ladder 
needs to grow to protect the new level of spending. In these 
years, the more growth-oriented portion of the portfolio grows 
and then is sold down to increase the payments and terms of 
the bond ladder to protect higher future spending. That is, 
spending and rebalancing interact to turn sequence-of-returns 
risk on its head. Instead of systematic withdrawals that lock in 
portfolio losses in down markets, we seek to opportunistically 
rebalance the portfolio to lock in gains.

Retirement planning is very complex. When building a plan, it 
is easy to lose focus on what matters most or to ignore 
material factors. At the least, a robust retirement strategy 
should reflect realistic spending behavior, an evaluation of the 
tax consequences of any withdrawals and Social Security 
income; and an evaluation of the impact of claiming Social 
Security at different ages. The investment portfolio should be 
designed to support these three pillars. We discuss three 
simple, easy-to-implement rules that, when combined, may 
allow for higher spending and longevity when compared with 
typical retirement plans. 
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APPENDIX: SIMULATION AND TAXATION 
ASSUMPTIONS PARAMETERS

Simulation

Inflation and investment returns are simulated as independent 
and identically distributed according to the process in Exhibit 14. 

Exhibit 14: Capital markets assumptions

Average
Standard  
deviation Correlation

Stocks 5.5% 16.0% 1.00   

Bonds 2.0% 4.0% -0.36 1.00  

Inflation 2.0% 1.5% 0.41 -0.26 1.00

Hypothetical example for illustrative purposes only. Source: PIMCO. 
Correlations are sourced from historical data. Returns and Sharpe ratios are 
intended to be forward-looking rather than reflect historical averages. 

We consider the case of a 62-year-old retiree with Social Security 

benefits at their full retirement age of $25,000 per year with $500,000 

in post-tax brokerage accounts and $500,000 in a pre-tax regular IRA. 

The robust strategy includes a laddered bond portfolio to replace 

deferred Social Security benefits. This portfolio is constructed from 

nominal bonds from the post-tax brokerage account and is priced with 

a two- and 10-year yield of 100 and 125 basis points, respectively.

Taxes

We assume our retiree is a single filer enjoying the standard 
deduction and the old-age deduction once they reach age 65. 
IRA withdrawals and bond returns in the taxable brokerage 
account are taxed at ordinary income rates, while equity returns 
in the brokerage account are taxed at capital gains rates, shown 
in Exhibit 15. 

Exhibit 15: Federal tax rates

Taxable income  
up to

Ordinary income  
tax rate

Capital  
gains

$9,700 10% 0%

$39,475 12% 15%

$84,200 22% 15%

$160,725 24% 15%

$204,100 32% 15%

Source: PIMCO, Internal Revenue Service. Tax brackets for a single filer as of 
2019. Brackets are indexed to realized inflation in the simulation. Taxable income 
is calculated assuming the standard deduction of $12,400 is taken, along with the 
old-age deduction of $1,650, if applicable (both are also indexed to inflation). The 
taxable portion of Social Security income is calculated according to the rules in 
IRS Publication 915 as of 2019. 

The taxable portion of Social Security income and the ultimate taxes 

paid on Social Security are determined by calculating combined 

income per IRS Publication 915. Each year, tax brackets and 

deductions are indexed to inflation. 
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