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We maintain an allocation of 10% to REITs at all ages. 
US REITs have historically achieved returns comparable 
to equities but with lower risk. At the same time, they 
have had a low correlation to both stocks and bonds, 
offering attractive diversification that increases portfolio 
efficiency. Indeed, a classic mean-variance optimization, 
using return and covariance assumptions based on past 
performance, would produce an optimal portfolio that 
contains very little stock exposure, preferring a heavy 
allocation to REITs. If REITs are so attractive, why even 
allocate to stocks at all? Why not construct a 60/40 REIT/
bond portfolio instead of a 60/40 stock/bond portfolio, 
for example?

First, although we think REITs will remain attractive 
over the long run, we don’t expect REITs in the com-
ing decades to match their performance through year-
end 2004 (due to the end-point sensitivity of ending the 
measurement period after five years of nearly unprec-
edented returns, as discussed above). 

Second, the REIT market is simply not large enough to 
justify such a large allocation: As of December 31, 2004, 
the US NAREIT index contained 193 REITs with a total 
market capitalization equal to about 2% of the com-
bined total market capitalization for the US stock, bond 
and REIT markets.41 A portfolio that eschews stocks and 
uses only REITs would have a large exposure to a rela-
tively small market and, therefore, take on considerable 
concentration risk. Also, a systematic event that could 
devalue the entire REIT market, such as an adverse regu-
latory or tax ruling, is a possibility. We believe a 10% 
exposure to REIT can markedly enhance portfolio effi-
ciency while staying within prudent risk levels.

Why not give younger savers, whose objective is to seek 
high return, a higher REIT allocation? After all, they 
can generally accept more concentration risk, given 
their ability to replace capital losses with future labor 
income. In this case, however, another factor comes into 

Display 28
Diversified Plan A: Asset Allocation by Participant Age

Age

25 30 35 40 45 50 55 60 65 70 75 80

US Large-Cap Value 24.0 24.0 24.0 24.0 22.3 20.5 18.5 17.0 15.5 13.0 10.3 7.5

US Large-Cap Growth 24.0 24.0 24.0 24.0 22.3 20.5 18.5 17.0 15.5 13.0 10.3 7.5

US SMID Value 7.5 7.5 7.5 7.5 6.7 6.0 5.5 4.7 3.7 2.7 2.0 1.3

US SMID Growth 7.5 7.5 7.5 7.5 6.7 6.0 5.5 4.7 3.7 2.7 2.0 1.3

Non-US Value* 13.5 13.5 13.5 13.5 12.5 11.5 10.5 9.3 8.3 6.8 5.2 3.7

Non-US Growth* 13.5 13.5 13.5 13.5 12.5 11.5 10.5 9.3 8.3 6.8 5.2 3.7

REITs 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

High Yield — — — — 5.0 7.0 7.0 7.0 7.0 5.0 2.5 —

Core Bonds† — — — — 2.0 7.0 10.0 12.0 14.0 16.0 19.5 22.5

Inflation-Protected Securities — — — — — — 4.0 9.0 14.0 15.0 15.0 15.0

US Short-Duration Bonds — — — — — — — — — 9.0 18.0 27.5

Total Equity and REITs 100.0 100.0 100.0 100.0  93.0 86.0 79.0 72.0 65.0 55.0 45.0 35.0

Total Fixed Income — — — — 7.0 14.0 21.0 28.0 35.0 45.0 55.0 65.0
* = 10% of both the non-US value and non-US growth equity allocation is invested in emerging markets. 
† = 10% of the core bond allocation is invested in hedged international.

Source: AllianceBernstein

41 As of December 31, 2004, the total market capitalization of REITs in the 
US NAREIT Index was about $0.3 trillion, while the total capitalization of the 
Russell 3000 Index was about $10.1 trillion and the total capitalization of the 
Lehman Aggregate Bond Index was about $8.2 trillion. 
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play: Although REIT returns are largely independent of 
changes in personal property values, the relationship 
can be more significant if the personal property is lever-
aged, as it usually is. Most young savers who own a home 
bought it by taking on a mortgage (perhaps a sizable 
one). Therefore, an event that delivers a negative impact 
on both the REIT market and personal property values 
could have a negative impact on the young worker’s 
home value as well as any REIT investments.42 While we 
might otherwise consider a slightly higher REIT alloca-
tion for younger savers, the issue of leverage in personal 
mortgages leads us to start with the same 10% allocation 
we deem prudent later. As time passes and a homeown-
er reduces leverage—perhaps paying off the home by 
retirement—no higher allocation is recommended since 
the concentration risk of an allocation larger than 10% 
is likely not appropriate for the now-older participant.

Now let’s turn to the bond portion of the Diversified 
Plan A. As a participant transitions from being a young 
saver to a midlife saver, we introduce a bond allocation, 
since the need to preserve capital begins to compete with 
the need for portfolio growth. Following the guidelines 
presented in the previous section, high yield receives 
the largest, earliest allocation (serving as a bridge asset 
class), followed by a core portfolio of taxable bonds, 
inflation-protected securities as the spending phase 
approaches, and finally short duration as protection 
becomes paramount.

In Diversified Plans B and C, we set the allocation to each 
equity sub-asset class, as a proportion of total equity expo-
sure (including REITs), to be the same as in Diversified 
Plan A. Since the bond sub-asset classes are introduced 
at different times in Diversified Plan A, we also introduce 
them at different times in B and C, but in the same pro-
portion (including high yield) as in Plan A. (That is, the 
allocation schedule for B is stretched out in time a little 
more, and C’s allocation is stretched even farther). There-
fore, Diversified Plans B and C use the same diversifica-
tion strategies as Diversified Plan A, but retain a more 
conservative overall equity posture in their glide paths.

The glide paths of the three diversified plans are shown 
in Display 29. For clarity we do not break out value 
and growth equity allocations separately, but each 
equity component of each plan uses a 50/50 allocation 
between the two styles. By construction, the total equity 
and REIT exposure for each age in the diversified plans 
is the same as the total equity allocation in the simple 
plans, shown in Display 27. Diversified Plan A has a 

Display 29

Improving Plans A, B and C with Broader Diversification
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Source: AllianceBernstein

42 It’s possible that today’s environment with (1) a surging popularity in highly 
leveraged mortgage products such as interest-only loans, (2) a sharp recent ap-
preciation in REIT prices from strong capital inflows in a low-interest environ-
ment, further buoyed by increases in property values, and (3) the possibility of 
continued, perhaps rapid, increases to interest rates could create a scenario that 
concurrently creates losses in both a young saver’s personal property value and 
REIT investments.
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100% total allocation to equities and REITs for a 25-
year-old, whereas Diversified Plan B has a 95% alloca-
tion and Diversified Plan C has a 90% allocation. For a 
45-year-old, the total equity and REIT allocation for the 
three diversified plans is 93%, 75% and 65%. And for a 
65-year-old, the total equity and REIT allocation drops 
to 65% for Diversified Plan A, 50% for Diversified Plan 
B and 35% for Diversified Plan C.

We now have six candidate plans for further consider-
ation. Plans A, B and C use a mix of US equities, US 
intermediate-term bonds and US short-duration bonds, 
with Plan B constructed to be more conservative than 

Plan A and Plan C to be more conservative than Plans A 
and B. Diversified Plans A, B and C have the same overall 
equity and bond allocations as Plans A, B and C, respec-
tively, but the diversified versions employ a larger num-
ber of diversifying asset classes. 

Diversified Plan A is our recommended glide path and 
is used in the AllianceBernstein Retirement Strategies 
portfolios. The vast majority of target-date retirement 
funds available today are generally structured like Plans 
B and C, or somewhere between those plans and their 
diversified versions. In the next section, we investigate 
the return and risk characteristics of each glide path. 
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In Equity Glide Path Design on page 18, we offered our 
insights into the performance implications of choosing 
different glide paths constructed from a straightforward 
combination of US stocks and US bonds, based on his-
torical data. It would be useful to assess the historical 
performance of our diversified plans using historical 
data as well, but several important asset classes have 
relatively short histories: US inflation-protected secu-
rities were introduced in 1997, for example, and REITs 
and high-yield bonds have been around less than three 
decades. Lack of long historical data makes it impos-
sible to gauge how our candidate glide paths would have  
performed historically.

But even if we had long histories of asset-class returns, 
we would have to be careful not to rely too heavily on 
past performance to predict future performance, for 
three reasons: Historical performance is sensitive to the 
time period chosen; market trends are unlikely to unfold 
in the future exactly as in the past; and future economic 
conditions may be quite different than past conditions. 
In our opinion, well-crafted investment strategies must 
not only acknowledge that future market movements are 
uncertain, they should plan for it. 

Planning for Uncertainty
The approach of planning for uncertainty was embraced 
many years ago by our private-client practice, Bernstein 
Investment Research & Management. Its financial advi-
sors help clients understand the probabilities of achiev-
ing their financial goals, given their often quite complex 
circumstances. Our view has been that good planning 
involves a complete assessment of the complex interac-
tions between many interrelated factors over time: the 
market movements of many asset classes, inflation, cli-
ent spending or saving, charitable donations, taxation, 
income-generation requirements, estate planning and 
so forth. The need to help clients understand the likeli-
hood of achieving their goals in order to help them make 
sound decisions led to the creation of the Bernstein 
Wealth Forecasting Analysis (WFA) system. 

We turned to the Bernstein WFA to help assess the 
expected ranges of future outcomes for a participant at 
each life stage using each of our glide paths. 

Bernstein’s WFA planning process is a multistep process: 

•  Client-profile input: We configure the WFA to under-
stand client-specific information such as income, 
expenses, tax rate (if applicable), asset allocation 
and other life circumstances, as well as questions 
that the client would like guidance on, such as how 
long retirement savings are expected to last, given an 
assumed withdrawal rate. 

•  Capital-market scenarios: Our Monte Carlo model 
uses Bernstein’s proprietary research and historical 
data to create a vast range of possible future market 
returns. (Not all Monte Carlo models are created 
equal. See Monte Carlo Simulation: A Powerful Tool if 
Used Properly on page 40.)

•  Resulting output: A probability distribution of out-
comes describes the likelihood that the specified 
goals will be achieved.

For our retirement-strategy analysis, we configured the 
system to understand our different glide paths and to 
answer our questions concerning retirement savings and 
spending. To analyze the efficacy of the different glide 
paths for a young saver, for example, we configured the 
WFA to understand that our client was a 25-year-old 
making contributions into a tax-exempt vehicle accord-
ing to Display 2 on page 11. We asked the WFA to tell us 
the range of savings that the participant should expect 
by age 45 and by retirement, if consistently invested in 
each of the six candidate plans. 

After configuring the client profile, we recorded the 
investment performance for each glide path in each of 
10,000 possible future capital-market scenarios. The end 
result was a probability distribution of expected savings 
for each glide path. We then repeated the analysis for 
midlife savers and then again for retirees. 

We analyzed the likely investment outcomes based on 
asset-class returns, not product returns. That is, we assessed 
our glide-path performance by assuming that the portfo-
lios are not actively managed (and thus are not produc-
ing excess returns). We also assumed yearly rebalancing, 
no management fees and no transaction costs. 

STRESS TESTING THE DESIGN
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Monte Carlo simulations are a useful approach to 
problems that are too difficult or impossible to solve 
analytically. A simulation represents, or models, some 
sort of a system. A Monte Carlo simulation uses ran-
dom numbers to model the uncertain variables of the 
system, allowing a researcher to generate thousands of 
alternative scenarios and build a probability distribu-
tion describing the likelihood that a particular event 
might occur. 

Monte Carlo simulation is not a new technique43 
and has widespread application today in fields such 
as nuclear physics, meteorology, biology and finance. 
The usefulness of Monte Carlo analysis can be seen by 
noting that a standard approach to retirement plan-
ning is to assume a rate of return (perhaps based on 
historical asset-class performance over a chosen peri-
od) and then apply an amortization algorithm found 
on handheld calculators to determine an answer, such 
as how much money a 65-year-old retiree can with-
draw each year for 25 years. This approach is unrealis-
tic for several reasons. Perhaps the most significant is 
that it conveys a false sense of deterministic certainty 
to a problem that is inherently probabilistic: What 
really matters is the likelihood of certain outcomes. 

Monte Carlo simulations can help overcome this prob-
lem because they produce a probability distribution of 
outcomes, but they are only as good as the underlying 
modeling and assumptions. In fact, a poorly construct-
ed Monte Carlo simulation can produce insidiously bad 
results, since the appearance of accuracy and sophisti-
cation may lend credibility to incorrect output. 

One such approach, called “static return–generation,” 
models asset-class returns using probability distribu-
tions based on historical performance. That is, since the 
S&P 500 achieved an arithmetic average yearly nominal 
return of 12.4% with a 20.2% standard deviation from 

1926 to 2004, we could generate a simulated return for 
next year by randomly selecting from a normal prob-
ability distribution with a mean of 12.4% and a devia-
tion of 20.2%. We could do the same for the other asset 
classes, thereby generating one possible scenario for 
capital-market returns in the next year. We could then 
repeat the process for each subsequent year, generating 
random capital-market returns for, say, 40 years. The 
result would be one “trial” consisting of one possible 
way that the capital markets might unfold in the next 40 
years. We could then generate thousands of such trials, 
and finally, we could assess how each of our candidate 
glide paths would perform over time in each trial build-
ing up a probability distribution of outcomes. This all-
too-common approach is riddled with problems. 

The Historical Data Trap
First, the historical period chosen can have an enor-
mous impact on the inputs, and thus the model’s 
outputs. If we had measured S&P 500 performance 
from 1985 to 2004 instead of from 1926 to 2004, our 
assumption for stock returns would have been 14.5% 
a year with a 16.6% standard deviation—2.1% more 
return with 3.6% less volatility. An even starker exam-
ple is presented in Display 30, which shows the perfor-
mance of the S&P 500 and US Treasury bills over the 
past 20 years (1985–2004), compared to the preced-
ing 20 years (1965–1984). If we had employed a static 
return-generation approach 25 years ago, using return 
data from 1965 to 1984, our assumptions might have 

MONTE CARLO SIMULATION: A POWERFUL TOOL IF USED PROPERLY

43 Monte Carlo techniques have roots predating the 20th century, but their 
use advanced rapidly in the 1940s with the birth of modern computing and 
the race to produce nuclear weapons. Indeed, the formulas to model neutron 
diffusion were too difficult to be solved mathematically, and traditional sci-
entific experiments weren’t always practical: A failed experiment could have 
considerable cost!

Display 30
Choice of Historical Period Can Skew Assumptions

1985–20041965–1984

7.4%
5.2%

9.1%

S&P 500
Stocks

30-Day
T-Bills

S&P 500
Stocks

30-Day
T-Bills

Annualized Return (%)

14.5%

See Notes on Historical Data Preparation on page 19.

Source: CRSP, Ibbotson and Sinquefield, Standard & Poor’s, US Department  
of Labor and AllianceBernstein 
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called for nominal S&P 500 stock returns of just 9.1% 
per year and cash returns of 7.4%!  These assumptions 
would have served as a poor basis for modeling returns 
in the subsequent 25 years, when the S&P 500 returned 
14.5% per year versus 5.2% for T-bills. 44 

Modeling Return Drivers 
Second, the static return-generation approach treats 
each year independently, as if economic and market 
conditions in one year had no impact on the subsequent 
year. In fact, the process is completely blind to the fac-
tors that drive capital-market returns and how those 
factors interact; it has no memory of what has recently 
happened and therefore has no sense of logical continu-
ity. If bonds have surprisingly good returns in one year, 
for example, they are likely to have lower yields in the 
following year. A static process doesn’t capture this.

To arrive at sensible forecasts using a Monte Carlo 
approach, it is important to study history, examine 
current market pricing and economic conditions, and 
understand how the capital markets work. It is also 
crucial to recognize that there is uncertainty about our 
estimates for both capital-market returns and economic 
conditions such as inflation, and to model it.

Bernstein developed a return-generating process we 
call our Capital Markets Engine (CME). Rather than 
modeling returns directly, Bernstein models the fun-
damental drivers of return, such as inflation, yield, 
yield spreads, stock earnings and price multiples. The 
CME also models the dynamic interactions between 
those drivers. Modeling the markets at this level 
allowed Bernstein to separate the income and capi-
tal-appreciation components of total return, which 
is important for taxable investors and led to greater 
insight and more robust modeling. 

The Bernstein CME models several types of relation-
ships between return drivers:

•  Self-lagged relationships: The future value of a 
driver depends on its current value;

•  Contemporaneous relationships: The future value of a 
driver is influenced by the change in another driver;

•  Normal-expectation relationships: The future value 
of a driver tends to move toward a normal rela-
tionship with other drivers; 

•  Random relationship: The future value of a driver 
is influenced by random noise; and

•  Definitional relationships: The future value of a 
driver is completely determined by the values of 
one or more other drivers. 

We can illustrate these relationships with US T-bills. 
Their yield in the near future depends on the current 
yield (self-lagged relationship), the change in inflation 
(contemporaneous relationship), whether the current 
T-bill yield is quite different from a long-term expecta-
tion (normal-expectation relationship) and a degree of 
unexplained market movement (random relationship). 
Once we have determined the path of the T-bill yield, 
we can calculate its return (definitional relationship).

Furthermore, the change in T-bill yield influences 
longer bonds: The change in short-term interest rates 
combines with other return drivers that influence the 
yield curve to determine intermediate-term interest 
rates; intermediate-term interest rates plus the change 
in those rates produce intermediate bond returns. 

The core of Bernstein’s CME consists of several dozen 
equations that define the behavior of these building 
blocks, allowing us to model asset classes in the major 
investment categories in some detail. The CME creates 
scenarios that reflect history but are not dependent 
on it and provides realistic moving pictures of the 
financial markets over time, rather than a sequence of 
snapshots that probably violate common sense. 

Over the past decade, our firm has invested enormous 
time, money and intellectual capital into the develop-
ment of the Bernstein CME; we’re proud of its sophisti-
cation. We’re even prouder that it does what it was built 
to do: It helps our clients make sound financial deci-
sions in the face of very complicated circumstances. ■

44 Average yearly inflation was 6.3% from 1965 to 1984 and 3.0% from 1985 
to 2004.
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Monte Carlo Performance in the Saving Phase
We begin by reporting how much savings a 25-year-old 
might build over a 20-year period by following the con-
tribution schedule presented in Display 2 and invest-
ing in each of our six candidate glide paths. Display 
31 shows the results using box-and-whisker charts to 
depict the ending real-dollar savings amount (inflation-
adjusted to represent present-day purchasing power) for 
each plan at the 95th, 75th, 50th, 25th and 5th percentiles 
of the 10,000 possible future scenarios generated by the 
Bernstein Capital Markets Engine.

In the median case of the regular plans, Plan A ended up 
with more dollars than Plan B, and Plan B ended with 
more than Plan C. The pattern was reversed at the 5th 
percentile, with Plan C ending with $10,000 more than 
Plan A. Just as in our earlier historical analysis, we see 
remarkable asymmetry at the 95th percentile, with appre-
ciation-oriented Plan A outpacing Plan B by $77,000 and 
conservative Plan C by $110,000. 

Note the results for the three diversified plans, shown on 
the right side of the chart. At the 5th percentile, each diver-
sified plan ended with more money than its undiversified 
counterpart. At the 95th percentile, the diversified plans 
did uniformly worse. This is as expected: Diversification 
has the effect of contracting the distribution of returns, 
reducing the chances of both very bad and very good out-
comes. Perhaps more surprising is that the median return 
of each diversified plan is higher than its nondiversified 
counterpart, indicating that our diversified asset alloca-
tions had the effect of both narrowing the range of returns 
and shifting the overall return distribution upward. This is 

the result of a phenomenon known as risk drag, the dam-
age that volatility inflicts on compound returns. All other 
things being equal, a portfolio with lower volatility will 
provider greater compound returns. 

Comparing regular Plan C to Diversified Plan A is also 
revealing. Although Diversified Plan A maintains a high 
equity allocation from age 25 to 44 while Plan C ratch-
ets down its equity exposure, Diversified Plan A outper-
formed Plan C even at the 5th percentile: Diversified Plan 
A ended with $124,000 in accumulated savings, while 
Plan C had $120,000. This is a prime example of why 
simply comparing the overall equity allocation of differ-
ent glide paths at a point in time without regard to the 
detailed asset allocation of each plan can be misleading 
as to which plan is actually riskier!

Diversified Plan C turned in the best performance of all 
plans at the 5th percentile, ending with $10,000 more than 
Diversified Plan A. However, the distribution is quite asym-
metric, with Diversified Plan A ending with $14,000 more 
in the median case and $94,000 more at the 95th percentile. 

Now, let’s turn to a midlife saver, age 45, who has man-
aged to accumulate $225,000 in savings, the same 
amount that we assumed in Historical Glide Path Perfor-
mance in the Savings Phase on page 19. Again using the 
savings schedule presented in Display 2 and investing 
for 20 years, Display 32 shows the range of ending dollar 
values for our six plans.

The pattern of results is broadly similar to the case of our 
young saver, but the differences are magnified because 
the midlife saver is at the sweet spot of opportunity, pos-

Display 31
Range of Expected Performance for a Young Saver
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Starting with $0; all amounts are in present-day dollars; ref lects Bernstein Capital Markets Engine assumptions as of March 31, 2005. 
Source: AllianceBernstein 
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sessing both a long investment time horizon and a higher 
initial capital base on which to compound savings. The 
median savings of Diversified Plan A was far and away 
the greatest of all six plans, outpacing Diversified Plan B 
by $78,000 and Diversified Plan C by $152,000.

The asymmetry is remarkable: At the 5th percentile, Diver-
sified Plan A underperformed Diversified Plan C by only 
$7,000, but at the 95th percentile, Diversified Plan A out-
performed Diversified Plan C by a whopping $589,000. 

To complete our analysis of the savings phase, let’s now 
look at each glide path over the entire 40-year savings 
period, rather than starting all plans on equal footing at 
age 45. That is, supposing a 25-year-old made contribu-
tions according to Display 2 and invested for 40 years, 

what level of savings could the employee expect to have 
under each of our six candidate plans?

Display 33 shows the final results. Diversified Plan A 
was the best performer in the median case, with over 
$100,000 more than Diversified Plan B and almost 
$200,000 more than Diversified Plan C. It also had the 
strongest performance at the 25th and 75th percentiles, 
and lagged the best performer by only $4,000 at the 5th 
percentile. Across the entire savings period, as in the 
separate young and midlife savings periods, Diversified 
Plan A was the clear winner.

The attentive reader may have noticed that our projec-
tions of future savings are somewhat less optimistic in 
our Monte Carlo analysis than our analysis based on his-

Display 32
Range of Expected Performance for a Midlife Saver
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Starting with $225,000; all amounts are in present-day dollars; ref lects Bernstein Capital Markets Engine assumptions as of March 31, 2005. 
Source: AllianceBernstein

Display 33
Range of Expected Performance over Entire Saving Phase
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torical returns. In the case of a 45-year-old starting with 
$225,000, our Monte Carlo analysis produced a median 
expected savings of $884,000 for an investor in regular 
Plan A. The historical analysis presented in Display 13 
on page 21, however, showed that Plan A resulted in 
$1,255,000 savings at retirement in the median case over 
all historical 20-year periods from 1926 to 2004.

This difference is no mistake. It reflects the fact that the 
Bernstein Wealth Forecasting Analysis does not naively 
rely on average historical returns in making its pro-
jections. For example, from 1982 to 2004 the S&P 500 
achieved an annualized real return of 10.2% versus just 
6.0% from 1926 to 1981. The expansion of the S&P 500 
price-to-earnings multiple from about 8.1 at the begin-
ning of 1982 to about 20.7 at the end of 2004 explains 
most of the strong recent performance. Propelled by a 
deep and protracted decline in interest rates, US bonds 
also achieved much higher returns in the period from 
1982 to 2004 than in the 1926 to 1981 period. What are 
the chances that stocks and bonds will repeat their stellar 
performance over the coming two decades? Pretty slim, 
we’d say.

An important component of the Bernstein Wealth Fore-
casting Analysis system is that it takes into consideration 
current market conditions. As can be seen in our analy-
sis, its forecast performance for stocks and bonds is thus 
somewhat less rosy than the market performance over the 
past two decades—an additional reason for participants 
to save more and invest wisely in a well-designed plan.

Monte Carlo Performance in the Retirement Phase
Turning to the retirement phase, let’s again assume that 
the worker saved diligently, invested wisely and was able 
to accumulate $1,000,000 in savings for retirement. While 
financial planners often state that a retiree will need to 
withdraw about 75% of their final salary to maintain 
their standard of living, an astute financial planner may 
recognize that a retiree would likely not be able to with-
draw 6.4% (75% of $85,000 = $63,750, or about 6.4% 
of the $1 million saved) of their savings and still have 
enough money to last a lifetime. A 6.4% withdrawal rate 
is probably too high, particularly in the light of more 
modest expectations for returns in the coming years. 

Another rule of thumb for spending in retirement is to 
withdraw only 4% to 5% of the initial savings amount to 
provide spending for a lifetime with a good chance of not 
depleting savings. To make our analysis as realistic as pos-
sible, we’ll assume that our retiree will withdraw $50,000 
(5% of $1 million savings) per year, perhaps with addi-
tional spending derived from other income sources such 
as Social Security. (We’ll return to the implications of a 
$63,750 withdrawal assumption later in this section.)

Assuming $1 million in savings and a real yearly withdraw-
al of $50,000, we recorded the percent of the 10,000 Monte 
Carlo trials that our retiree’s money lasted 15, 20, 25 and 
30 years for each of our six candidate plans (Display 34).

In our analysis, the retiree is virtually certain of being able 
to spend for at least 15 years without depleting savings 
and has a very high likelihood of being able to spend for 
at least 20 years (particularly with the diversified plans).45 
At the 25-year horizon, the chances drop down to 85% 
for Diversified Plan A; they drop down to a 68% chance at 
the 30-year horizon. While Diversified Plan C has similar 
odds of success at a 20-year horizon (with a 97% chance), 
it has much lower odds of success than Diversified Plan A 
at the 25- and 30-year horizons. 

Display 35 shows the ending savings amounts for each of the 
plans over 15-, 20-, 25- and 30-year horizons. Although the 
likelihood of savings lasting 15 years was nearly 100% for all 

Display 34
Retiree Performance:  
Expected Probability of Meeting Spending Needs (%)

15 
Years

20 
Years

25 
Years

30 
Years

Plan A 99 92 78 63

Plan B >99 93 77 57

Plan C >99 94 74 47

Diversified Plan A >99 96 85 68

Diversified Plan B >99 97 82 59

Diversified Plan C >99 97 78 46

 
Starting with $1 million and spending $50,000 a year; all amounts are in pres-
ent-day dollars; ref lects Bernstein Capital Markets Engine assumptions as of  
March 31, 2005 
Source: AllianceBernstein45 As in our historical analysis, we do not model required minimum distributions.
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Display 35
Range of Expected Performance over Various Spending Horizons
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Starting with $1 million and spending $50,000 a year; all amounts are in present-day dollars; ref lects Bernstein Capital Markets Engine assumptions as of March 31, 2005. 
Source: AllianceBernstein
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plans, the difference in median savings is quite large. Diver-
sified Plan A is expected to have $771,000, the highest of any 
plan. Diversified Plan C had the worst median outcome, at 
$598,000—even slightly worse than regular Plan C. 

In fact, Diversified Plan C uniformly performed worse 
than its nondiversified counterpart in the median case—
a sign that the diversification, while shrinking the tails 
of the return distribution as intended, was also shifting 
the entire return distribution toward modestly lower 
returns. This problem arises because Plan C is too heav-
ily invested in bonds for diversification purposes and, 
therefore, did not properly utilize the additional diver-
sification afforded by other asset classes. Thus, Plan C 
unnecessarily sacrificed return to reduce the short-term 
risk of capital losses due to market volatility: It could 
have employed a higher equity allocation and diversified 
more effectively by other means.

Only Diversified Plan A enjoyed a considerable pickup 
in ending money in the median case versus its undiver-
sified counterpart, suggesting that volatility was indeed 
being decreased without sacrificing expected return. On 
the other hand, Diversified Plan C had the best result 
at the 5th percentile after 15 years, edging out Diversi-
fied Plans B and A by $10,000 and $24,000, respectively. 
That extra protection was expensive, as can be seen not 
only in the median outcome but in the heady $612,000  
difference at the 95th percentile outcome between Diver-
sified Plans A and C.

Display 35 also illustrates the threat of longevity risk: 
Over a 30-year horizon, the median case of the best plan 
(Diversified Plan A) has $269,000 remaining, and the 
median case of the worst plan (Diversified Plan C) has 
no money remaining. While 30 years may seem like a 
long horizon, a married 65-year-old couple faces almost 
a 50% chance of one spouse living that long—and life 
expectancy continues to increase. 

So far we’ve investigated expected ending savings over 
different investment horizons, but we haven’t fully quan-
tified the probability of running out of money, perhaps 
the most relevant measure of all for retirees. The left-
hand side of Display 36 shows this view of risk for our 
three diversified plans, plotting the expected probability 
that each plan would meet the retiree’s spending needs 
through each year over a 40-year investment horizon. 
The expected probability of meeting spending needs is 
close to 100% in all three plans until roughly 20 years of 
spending, at which point the probabilities diverge rap-
idly. Diversified Plan C, for example, has about a 50% 
chance of running out of money after about 29 years 
of spending; Diversified Plan A doesn’t face those odds 
until after 36 years of spending.

The right-hand side of Display 36 shows how longev-
ity risk becomes even more threatening by assuming our 
original $63,750 withdrawal rate, rather than the more 
modest $50,000 withdrawal rate. This exercise is quite 
important, since $1,000,000 in savings might seem like 

Display 36
Retiree Performance: Expected Probability of Meeting Spending Needs
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Reflects Bernstein Capital Markets Engine assumptions as of March 31, 2005  
Source: AllianceBernstein
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a lot to new retirees, leading them to withdraw larger 
amounts than might be prudent. Furthermore, in order 
to provide for $50,000 of actual spending, significantly 
more must be withdrawn on a pretax basis, since with-
drawals are taxed as ordinary income. Increasing the 
withdrawal rate from $50,000 to $63,750 helps assess 
the performance of the different investment plans under 
these very real situations.

This high spending rate greatly accelerates savings 
depletion, further illustrating why Diversified Plan C is 
the much-higher risk alternative: It simply has too little 
growth potential to offer a significant chance of offset-
ting withdrawals, so it rapidly succumbs to the pressure 
of spending. While there’s a 97% chance of savings last-
ing 15 years, there’s only a 16% chance of savings last-
ing 25 years. By comparison, Diversified Plan A still has 
about a 45% chance of savings lasting 25 years.

Monte Carlo Performance over All Life Stages
In our retirement analysis, we assumed that our retiree 
had $1,000,000 in savings regardless of the investment 
strategy he may have chosen in his earlier years. To com-
plete our analysis of expected savings and spending, we 
now investigate how a participant might fare by using 
the same investment plan throughout life, from age 25 
up to age 100 (should the participant live that long). We 
again assume that a participant makes contributions as 
shown in Display 2 during the savings phase and with-
draws $50,000 each year in the retirement phase.

The top of Display 37 shows the median expected savings 
at each year throughout life assuming consistent invest-
ment in each of our three diversified plans. In the median 
case, Diversified Plan A ended with a little over $1,000,000 
at retirement, about 12% more than Diversified Plan B and 
24% more than Diversified Plan C. In retirement, Diversified 
Plan A provided nine more years of spending than Diversi-
fied Plan B and 15 more years than Diversified Plan C.

But what about when times were bad? The middle of 
Display 37 shows the yearly ending savings amounts for 
each plan in the 5th percentile case. There is essentially 
no difference in their outcomes. Diversified Plan B ends 
with about $477,000 by retirement, nudging out both 
of the other plans by a few thousand dollars. Diversified 
Plan C provides about nine years of spending, roughly a 

Display 37
Expected Savings over Time: Monte Carlo Simulation 
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half-year more than Diversified A or B. Clearly, partici-
pants weren’t able to hide from bad markets regardless of 
which plan they were invested in: All suffered equally.

What about when the markets are good? The bottom of 
Display 37 shows the 75th percentile case (the 95th per-
centile case favors Plan A even more). Even Diversified 
Plan C managed to build over $1,000,000 in savings by 
age 65, providing a comfortable living through retire-
ment. But Diversified Plan A was able to pay for spending 
and continue growing. Of course, a participant in Plan A 
who had accumulated higher savings may have decided 
to live more comfortably and spend more. Would this 
affect our results? It would affect the expected ending 
savings each year, but if a participant is spending the 
same percentage of his capital, all the results presented 
earlier in this section still apply.

Monte Carlo Short-Term Risk Assessment
Our analysis shows Diversified Plan A is the clear win-
ner for participants in terms of building retirement sav-
ings and prolonging spending in retirement. But just as 
in our historical analysis, it’s important to address the 
question of whether participants could have tolerated 
the short-term losses along the way. 

Before proceeding, recall that while the AllianceBer-
nstein Retirement Strategies funds are structured 
according to Diversified Plan A, no existing target-date 
retirement fund (to our knowledge) has a structure 
similar to Diversified Plan B or C. Existing funds diver-
sify in various ways and to various degrees, but for the 
most part can probably be viewed as having structures 
somewhere between Plans B and C and their diversified 
versions. In this section, we primarily focus on com-
parisons between Diversified Plan A and Diversified 
Plans B and C—that is, what the risk characteristics of 
our asset allocation might look like depending on the 
overall equity allocation. For comparison against most 
competing approaches, the fairest measure is probably 
to compare Diversified Plan A to regular Plan B or C, or 
perhaps somewhere in between the regular and diversi-
fied versions of Plans B and C.

Display 38 summarizes the short-term losses encoun-
tered by young savers in each of the plans. All plans suf-
fered a loss with roughly the same frequency, from 34.5% 

for Plan A to 30.4% for Diversified Plan C. (To measure 
frequency, we counted the number of annual losses in 
each of the 20-year scenarios, figured the percent for 
each scenario and then calculated the average for our 
10,000 scenarios.) The worst annual nominal loss expe-
rienced over 20 years, in the median case of the 10,000 
trials, was (23.5)% for Plan A, versus (20.1)% for Plan 
B and (18.4)% for Plan C. At the 5th percentile of the 
10,000 trials, the worst year over the 20-year investment 
period was (36.0)%, (31.5)% and (29.1)%, respectively. 
As expected, the diversified plans all fared better, with 
the higher equity plans benefiting more from increased 
diversification in terms of reducing the magnitude of 
losses. The worst annual loss experienced over 20 years 
in the 5th percentile case in Diversified Plans A, B and C 
was (32.8)%, (29.3)% and (27.5)%, respectively.

Display 39 shows the same characteristics for midlife sav-
ers. While the overall pattern is similar, the spreads in the 
loss characteristics between the higher equity plans (Plan 
A and Diversified Plan A) and lower equity plans (Plan C 
and Diversified Plan C) are larger than for young savers. 
This is expected, since the plans are more differentiated for 
midlife savers: In youth, all plans have a fairly high equity 
allocation, but in midlife, Plan A and Diversified Plan A 
retain a significantly higher equity allocation than the oth-
er plans, particularly Plan C and Diversified Plan C.

But we reach the same conclusions in this analysis as in the 
historical analysis. Since all plans have a fairly high equity 
exposure in the youthful stage, the worst losses are simi-
lar and the dispersion between the plans probably isn’t 

Display 38
Young Saver Results:  
Monte Carlo Simulation of Risk Characteristics (Age 25–44) 

Frequency of
Loss (%)

Median 
Worst Year

5th Percentile 
Worst Year

Plan A 34.5 (23.5) (36.0)

Plan B 33.3 (20.1) (31.5)

Plan C 32.4 (18.4) (29.1)

Diversified Plan A 32.6 (21.1) (32.8)

Diversified Plan B 31.2 (18.3) (29.3)

Diversified Plan C 30.4 (17.0) (27.5)
Reflects Bernstein Capital Markets Engine assumptions as of March 31, 2005  
Source: AllianceBernstein
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significant: An investor is going to feel bad in any of the 
plans. The spreads for midlife savers are somewhat wider. 
In the median case, a participant in Diversified Plan A 
is expected to experience at least one year with a loss of 
(16.8)%, whereas a participant in Plan C is expected to 
experience a (12.0)% loss and a participant in Diversified 
Plan C is expected to experience a loss of (10.6)%. In the 
5th percentile, the spread is greater, again, and the investor 
will likely feel quite bad in any of the plans.

Display 40 shows risk characteristics for a 65-year-old 
with a 20-year investment horizon. Just as we saw in the  
historical analysis, to obtain the return benefits of the 
higher equity paths in Plan A and Diversified Plan A, the 
retiree faced more frequent and larger short-term losses. 
Fortunately, diversification helps to shrink the short-
term losses. The worst annual nominal return experi-
enced over 20 years in the median case was (9.1)% for 
Diversified Plan A, versus (11.2)% for regular Plan A. 

In each of our life stages, it is clear that Plan A can be 
expected to experience larger short-term losses than Plan 
B; in turn, Plan B can be expected to experience larger 
short-term losses than Plan C. The median expected 
losses tend to be larger than what we identified in our 
historical analysis, since return expectations are lower 
than what has been achieved historically. Nonethe-
less, the 5th percentile losses are expected to be smaller 
than those that we identified in our historical analysis, 
since the introduction of short-duration bonds helped 
reduce the magnitude of losses in bad periods. And by 
adding other diversifying asset classes to the portfolios, 

we reduce the expected short-term losses for Diversified 
Plans A, B and C even further. 

For young savers, since all plans have fairly high risk 
levels, the variation among the plans’ downside loss 
characteristics is not large. The variation is more pro-
nounced for midlife savers, because midlife savers have 
the opportunity to compound wealth from an initially 
higher capital base, yet have a long investment horizon 
to ride out short-term volatility; Diversified Plan A seeks 
to take full advantage of this opportunity. The expected 
cost of choosing Diversified Plan C instead of Diversified 
Plan A is nearly $200,000 by retirement. In our view, the 
modestly higher frequency and magnitude of expected 
short-term losses in some of the worst expected cases is 
more than justified, given this high opportunity cost. 

Finally, the spread in the risk characteristics for retirees is 
smaller yet noticeable. These relatively modest increases 
in risk need to be weighed against the risk of running 
out of money analyzed earlier in this section. To us, the 
choice is obvious: Longevity risk is massively more sig-
nificant than short-term market risk to new retirees.

Nonetheless, short-term losses are a necessary consid-
eration, regardless of which plan a participant chooses. 
That’s because the participant might feel as if his or her 
portfolio has a problem and act on that feeling coun-
terproductively—perhaps fleeing to the perceived safety 
of conservative asset classes or chasing after whatever 
asset class has had the strongest recent performance. We 
return to this issue later in this paper.

Display 39
Midlife Saver Results:  
Monte Carlo Simulation of Risk Characteristics (Age 45–64)

Frequency of
Loss (%)

Median 
Worst Year

5th Percentile 
Worst Year

Plan A 32.6 (18.8) (29.7)

Plan B 30.6 (15.1) (24.6)

Plan C 28.2 (12.0) (20.3)

Diversified Plan A 30.4 (16.8) (27.4)

Diversified Plan B 28.4 (13.4) (22.3)

Diversified Plan C 25.8 (10.6) (18.5)
Reflects Bernstein Capital Markets Engine assumptions as of March 31, 2005 

Source: AllianceBernstein

Display 40
New Retiree Results:  
Monte Carlo Simulation of Risk Characteristics (Age 65–84) 

Frequency of
Loss (%)

Median 
Worst Year

5th Percentile 
Worst Year

Plan A 27.5 (11.2) (19.6)

Plan B 24.5 (8.3) (14.9)

Plan C 21.6 (6.3) (11.4)

Diversified Plan A 24.2 (9.1) (16.9)

Diversified Plan B 21.2 (6.6) (12.5)

Diversified Plan C 18.2 (4.8) (9.2)
Reflects Bernstein Capital Markets Engine assumptions as of March 31, 2005 

Source: AllianceBernstein
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Sensitivity to Participant Contributions
In the introduction to this paper, we asserted that our 
approach and conclusions held under a number of vari-
ations. In this section, we present the results of the two 
alternative scenarios that we think will interest many 
readers: What if a participant doesn’t save as much each 
year, and what if a participant doesn’t start saving until 
a later age? 

Display 41 shows results for a participant investing in 
either Diversified Plan A, B or C, with the three box-
and-whisker plots representing the expected ending 
retirement savings for a 25-year-old invested in each 
plan, if the employee had contributed only half as much 
each year as in Display 2. The expected ending savings in 
each case under this contribution scenario is exactly half 
of that of the original contribution scenario (rounded to 
the nearest $1,000), shown on Display 33.

It is easy to see why: Mathematically, the expected end-
ing savings is just the sum of a series of compounded 
yearly cash flows. If each cash flow were cut exactly in 
half, the end result of each cash flow would be exactly 
half and therefore the final sum of cash flows would be 
exactly half. So, the pattern of results we’ve presented is 
exactly the same with lower contribution percentages: 
The final dollar figures differ in proportion to the frac-
tional contribution rate. Thus, 20% lower contributions 
would result in 20% lower expected savings. 

But what if someone starts saving later? Display 42 
shows the expected ending savings for a participant who 
didn’t make any contributions until age 35. Again Diver-
sified Plan A does best. Displays 41 and 42 are valuable 
reminders of the importance of participating in a plan 
and making the largest contributions that are affordable. 
But they don’t change the glide path preference: Diversi-
fied Plan A remains the clear winner.

We forgo presenting a sensitivity analysis for the retire-
ment phase, since the results are identical to what we’ve 
already presented if spending is expressed in percentage 
terms of beginning capital. For example, in the results 
we presented earlier in this section, we assumed an initial 
5% spending rate ($50,000 spending rate on $1,000,000). 
If a retiree instead had $500,000 in savings and decided 
to spend $25,000 a year, the spending rate is the same, at 
5%, and therefore the probability that the savings will 
last over a given period is identical. The ending dollar 
amounts in each period would simply be fractionally 
reduced (halved in our example). Different amounts of 
savings at retirement do not affect our conclusions if we 
assume the same percentage spending rate.

Display 41
Impact of Contribution Rate on Range of Expected 
Performance in Savings Phase
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Display 42
Impact on Range of Expected Performance in Savings Phase 
When Saving Is Delayed 10 Years
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But what about a higher spending rate? We’ve already 
presented results of a 6.4% spending rate and found that 
Diversified Plan A was the clear winner in both cases. We 
don’t show higher spending rates here (since most finan-
cial planners wouldn’t even recommend 6%), but in our 
analysis, Diversified Plan A continued to have the best 
chance of prolonging spending. As spending rates go 
significantly higher than 7%, of course, all plans quickly 
become overwhelmed by the rapid spending rate. 

And what about a lower spending rate—less than 5%, 
say? We also don’t present the results here, because lower 
spending rates simply favor plans with higher equity allo-
cations (since there tends to be more savings remaining 
to help weather short-term market declines and a higher 
equity exposure is expected to compound savings more 
over longer horizons). In our analysis, the lower we set 
the spending rate, the more attractive Diversified Plan 
A looked. In fact, with spending much below 4%, it is 
unlikely that dissavings would occur at all with Diversi-
fied Plan A. Instead, plan assets continue to increase. 

In the end, we can’t know how much a participant will 
contribute or how much a retiree will spend. We’ve 
inspected our candidate glide paths in detail using the 
most common saving and spending heuristics as well as 
alternative scenarios. Regardless of whether participants 
save or spend more or less, our conclusions hold.

Stress Testing: Conclusions and Observations
Our Monte Carlo analysis of the performance character-
istics of six equity glide paths shows that effective diver-
sification can indeed reduce risk without unnecessarily 
sacrificing return.

•  With only minor exceptions, increasing diversifica-
tion performed as expected. Regardless of the equity 
glide path, increasing diversification reduced the 
chance of both very good and very bad outcomes 
and shifted the entire distribution in favor of high-
er returns. Diversified Plan C showed some indica-
tion of being too diversified, however: It sometimes 
underperformed its nondiversified counterpart. 

•  Although Diversified Plan A contains a higher equity 
exposure than nondiversified Plan C at all life stag-
es—and would thus appear to be riskier—Diversified 
Plan A made more money for participants across the 
board, even in the worst 5% of capital-market scenar-
ios. This clearly indicates that a simple comparison 
between plans in terms of overall equity exposure at 
a given point in time can be very misleading when 
determining which is “riskier.”

•  For young and midlife savers as well as retirees, Diver-
sified Plan A provided the best median performance. 
In most cases it also performed the best at the 25th 
and 75th percentiles. 

•  The asymmetry of ending money for participants 
over the entire savings phase at the 5th and 95th per-
centiles was astonishing: While Diversified Plan A 
underperformed Diversified Plan C by just $3,000 at 
the 5th percentile, it outperformed by $877,000 at the 
95th percentile.

•  The lower equity plans provided a modest reduc-
tion in short-term risk for savers, but at a very high 
opportunity cost: They reduced a participant’s sav-
ings at retirement by hundreds of thousands of dol-
lars in the median case. 

•  The lower equity plans also provided a modest reduc-
tion in short-term risk to retirees, but the cost of this 
extra insurance was a massive increase in longevity 
risk: The probability that a retiree would run out of 
money is much higher in the lower equity plans for 
longer-lived retirees.

•  Results are robust under a wide variety of alternative 
saving and spending scenarios.

•  While the addition of short-term bonds and other 
asset classes was quite useful in reducing the mag-
nitude and frequency of short-term losses, all plans 
exhibited enough short-term downside risk to 
prompt a participant to flee the plan out of fear. 
Thus, good communications are a necessary adjunct 
to a well-designed target-date retirement fund.
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In the previous section, we demonstrated what an enor-
mous difference asset allocation can make to the suc-
cess of a retirement investment plan, as shown by the 
range of probable final savings at retirement and years of 
spending in retirement for six candidate plans. 

Our analysis, however, assumed only index returns for all 
asset classes and yearly rebalancing with no management 
fees or transaction costs. It also did not consider the fact 
that the participant would be invested in a commingled 
fund with cash flows not attributable to the participant’s 
own contributions and withdrawals.

In real life, however, plan sponsors can choose to use 
active, rather than passive, management and they certainly 
pay fees (even for index funds); meanwhile, participants 
unwittingly pay rebalancing transaction costs and subsi-
dize the cost of the cash flows of other participants. While 
none of these factors is likely to make a huge difference 
over short periods, when compounded over 40 years—or 
more—they could have a substantial impact on a plan par-
ticipant’s final savings and spending power in retirement.

To demonstrate the impact of a 1% increase in return, 
we return to the simple saving and spending model pre-
sented in Display 3 on page 11. Display 43 shows the 
same saving and spending model, but assumes a 1% 
higher return each year. Contributions are made accord-
ing to the hypothetical participant contributions pre-

sented in Display 2 on page 11, with inflation running at 
a constant 3%, and with the portfolio achieving nominal 
returns ranging from 10% at age 25 and linearly declin-
ing each year to 7% at age 80 and thereafter. In the retire-
ment phase, we again assume a real withdrawal rate of 
$63,750 (75% of our hypothetical participant’s final sal-
ary) and show how long the savings would last. 

The tan area shows how the saving and spending profile 
improves using our 1% higher return assumption vs. the 
blue area originally shown in Display 3. The result: The 
extra one percentage point of annual return translated 
into nearly a quarter of a million dollars more in savings 
by retirement and helped prolong spending for more 
than 10 years. 

Since retirement saving and spending occur over a very 
long time horizon, seemingly small incremental returns 
can compound to create big differences in total assets. 

Active vs. Passive Management
First, we would like to correct a common misconception: 
There is no such thing as a passively managed target-date 
retirement fund. Substantial active decisions are made 
during the construction of all such funds: which asset 
classes to use, how much to allocate to each asset class 
and how to manage each underlying asset class. As amply 
presented in this paper, the asset-allocation policy—and 
in particular the overall equity allocation—plays a pri-
mary role in the long-term investment results of a fund. 
Indeed, the performance of a target-date retirement fund 
can be hobbled by poor initial asset-allocation decisions, 
unless they are corrected later. For the purposes of discus-
sion in the remainder of this section, however, we focus 
the analysis on the management approach of each asset 
class, rather than the asset-allocation decisions.

By itself, skilled active management could generate the 
additional percentage point of annualized return vs. a 
passive approach—which, we’ve just shown, might add 
$220,000 to our hypothetical participant’s final savings, 
funding more than 10 extra years of retirement spend-
ing. A common performance objective of an active equity 
manager is to generate 2% to 3% return above the bench-
mark before fees; active bond managers commonly seek an 

ENHANCING RETURNS THROUGH ACTIVE MANAGEMENT AND EFFICIENT OPERATIONS

Display 43
Adding 1% to Annual Returns Could Fund More Than  
10 Extra Years of Spending
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alpha of 0.5% to 1.0%. If the underlying asset-class com-
ponents of a target-date retirement fund were managed 
by skilled active managers, it’s not unlikely that the overall 
fund could achieve 1% or more annual outperformance 
versus a passively managed approach, even net of fees. 

Of course, the passively managed fund would have a 
lower fee structure and more certainty of performance 
relative to the benchmark. Indeed, if each underlying 
fund in each asset class performs as advertised and con-
sistently replicates its benchmark’s performance, net of 
fees, the overall fund will consistently underperform the 
fund’s policy benchmark by an amount equal to the fees. 
Actively managed target-date retirement funds can per-
form considerably worse, of course, if the active manag-
ers of its various asset classes are unskilled. 

The classic argument in support of passive manage-
ment is that active managers, in aggregate, are destined 
to underperform the benchmark by an amount equal 
to the cost of the transactions they incur in excess of 
the benchmark turnover (and higher management fees 
reduce their performance even more). Since it’s a zero-
sum game, when one active manager is winning, another 
must be losing, the argument goes. 

We agree that active management does have considerable 
similarities to a zero-sum game.46 But even if it were a per-
fect zero-sum game, if there is any validity in the idea that 
one investor could have above-average skill, then there 
is an opportunity for that investor to generate premium 
returns at the expense of the less skilled investors. 

Identifying skilled managers is difficult and time con-
suming, however, so plan sponsors should rightfully ask 
whether it is worth the effort. We emphatically believe it 
is, given the enormous impact the incremental positive 
return afforded by active management can have on plan 
participant savings. In the remainder of this section, we 
more fully explore why the multi-asset-class nature of 
target-date retirement funds provides an ideal frame-
work to produce consistent alpha. We then turn to two 
additional methods to enhance returns for participants: 
efficient rebalancing and smart cash-flow allocation.

Producing Consistent Alpha 
A previous AllianceBernstein research study47 examined 
why alpha can exist and how it can be generated with 
more consistency. Here are some of the key findings. 

First, identifying skilled managers is difficult. Unskilled 
managers may get lucky and outperform, creating the 
illusion of skill. Skilled managers may get unlucky and 
underperform, creating the illusion of lack of skill. One 
qualitative way to help distinguish luck from skill is to 
understand the market anomaly that the manager claims 
to be exploiting and gauge whether that anomaly can be 
expected to persist and whether the manager can dem-
onstrate that it is able to benefit from the anomaly with 
consistency. In the equity arena, the growth and value 
styles are examples of such approaches. 

A quantitative metric for gauging a manager’s past abil-
ity to produce consistent alpha is the so-called informa-
tion ratio, calculated by dividing a manager’s realized 
annual premium to the benchmark by the tracking error 
(standard deviation of premiums to the benchmark). 
Higher information ratios represent more consistency; 
they reflect more excess return per unit of risk.

Investors, of course, would prefer to get high premiums, 
but high premiums are typically accompanied by high 
tracking errors, making it more difficult to distinguish 
whether the manager is skilled or was just lucky. Indeed, 
in our study we found that active US large-cap manag-
ers who generated high premiums tended to have higher 
tracking errors, while lower-risk managers produced less 
premium with higher information ratios.48 In fact, the 
median active US large-cap manager had a tracking error 
of more than 6% and a 0.1 information ratio. Statistically 
speaking, it would take 271 years to obtain 95% confidence 
that a manager with an information ratio of 0.1 had skill; 
for a first-quartile manager with an information ratio of 
0.3, it would take 31 years (Display 44). Both time peri-
ods are too long to be of much practical use when judging 
managers. Even the 11 years required to have 95% confi-
dence in a manager with a 0.5 information ratio is long in 
the context of most investors’— and managers’—careers.

46 It’s not really a zero-sum game since the universe of investors, investment op-
portunities, total amount of investment capital and many other variables are con-
stantly in flux.

47 Finding Consistent Alpha by S. Masters and D. Demakis, 2003 AllianceBer-
nstein. 
48 This finding is likely due to the impact of the long-only constraint, discussed in 
“The Surprisingly Large Impact of the Long-Only Constraint,” by R. Grinold 
and R. Kahn, in BGI Investment Insights (2000).
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Fortunately, it’s possible to gain confidence in obtaining 
high alpha with consistency for a multi-asset-class port-
folio by combining high alpha managers with return 
premiums that are negatively correlated to each other. 
Although combining many managers with a 0.5 correla-
tion of premiums is not very helpful, combining just two 
or three managers with negative 0.3 correlation helps a 
lot (Display 45).

A simple illustration helps to explain why. Let’s say you 
combine an aggressive growth manager with a deep-value 
manager and both have 50-stock portfolios benchmarked 
to the S&P 500 (Display 46). Each 50-stock portfolio has 
an average weight of 2% in each stock versus the 0.2% 
average weights of each stock in the S&P 500, and aver-
age overweights that are nine times the size of its aver-
age underweights. Assuming no portfolio overlap, the 
two portfolios together have 100 stocks, which lowers the 
ratio of overweights to underweights to four times. This 
direct risk reduction is very significant, greatly reducing 
the expected tracking error to the benchmark and lead-
ing to an increase in information ratio.

Furthermore, the 50 value stocks are likely to be pre-
cisely the kind of ideas that the growth manager under-
weights, and the 50 growth stocks are likely to be the 
kind of ideas that the value manager underweights. As a 
result, the two portfolios neatly offset each other’s risks. 
In practice, when you combine two portfolios with com-
plementary styles or two portfolios that for some other 
reason have complementary risk factors, the correlation 
of their alphas is likely to be negative and possibly even 
less than negative 0.3.

Thus, there is, after all, a practical way to have confidence 
that a fund can generate high alpha without waiting 271 
years: Enlist managers who appear to have reasonably 
high alpha-generating capacity and sources of alpha 
with low correlation, and combine them into a multi-
asset-class portfolio. Under these conditions, you can 
have much greater confidence they will generate consis-
tent alpha. 

Opponents of active management often argue that it is 
hard to find skillful managers and that even if you do, 
when you put several together, you could end up with a 

Display 44
It Takes Many Years to Distinguish Skill from Luck
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Display 45
Combining Portfolios with Uncorrelated Premiums  
Generates More Consistent Alpha
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Display 46
Two Concentrated Portfolios Can Offset Risks

 Portfolio 

Average
Security

Weighting

Average
Over-
weight

Average
Under-
weight

Ratio of
Over-

to Under-
weights

  50 Value Stocks 2.0% +1.8% (0.2)% 9

 50 Growth Stocks 2.0 +1.8 (0.2) 9

 100 Stocks 1.0 +0.8 (0.2) 4
Source: AllianceBernstein



GLOBAL INVESTMENT RESEARCHGLOBAL INVESTMENT RESEARCH

55AllianceBernstein  |

high-cost index fund. While we certainly agree that skill-
ful managers are hard to identify, our research and expe-
rience leads us to a different conclusion: By combining 
skilled style-pure managers, you significantly enhance 
the chance of harvesting alpha. The multi-asset-class 
structure of target-date retirement funds provides the 
perfect framework for skilled active managers to jointly 
produce consistent alpha.

Efficient Rebalancing
An inevitable result of combining multiple strategies 
with low return correlations is that some of them will 
outperform over certain periods while others lag. As a 
result, the asset allocation will stray from the target asset 
allocation, possibly quite far and in very little time. The 
problem is further complicated in target-date retirement 
funds, since the target allocations change over time. 
We’ll return to that in a moment; first, let’s assume that 
the target allocation is fixed.

Clearly, any systematic rebalancing rule is preferable to 
not rebalancing at all. The question, then, is when should 
the portfolio be rebalanced? Quarterly? Yearly? Our firm’s 
extensive research in this area49 has found that while 
periodic rebalancing tends to keep the portfolio near its 
strategic targets, it often incurs unnecessary transaction 
costs, particularly when the portfolio is not far from tar-
get. However, reducing the frequency of periodic rebal-
ancing in order to reduce transaction costs invites more 
deviation from target between rebalancings. 

Our solution is to rebalance only when the portfolio is 
far enough from target that the risk-reduction benefit 
would exceed the transaction costs. This so-called trig-
ger-point rebalancing method is easily illustrated by 
considering a simple portfolio consisting of just a 50/50 
allocation between a US large-cap value and a US large-
cap growth portfolio, shown in Display 47. At incep-
tion, the portfolio is equally allocated, but over time the 
underperforming asset class will account for less and less 
of the overall total strategy. If value stocks happen to be 
in favor, as they have been over the past several years, 
it is likely that the growth portion of the portfolio will 
account for less than 50%, then less than 49%, less than 
48% and so forth. The trigger-point rebalancing rule 

states that once the growth portfolio falls to 45% of the 
portfolio, the increased risk arising from the tilt to value 
finally justifies rebalancing. At that point, the value por-
tion of the portfolio is trimmed and the weight in the 
growth portfolio is increased. 

But how much of the outperforming asset class should 
be trimmed? Our analysis shows that rebalancing all the 
way back to the strategic target is suboptimal, since the 
balancing point between the benefit of the risk reduc-
tion and the costs of the transactions is exactly halfway 
back to target. Thus, in our example, the value portion 
of the portfolio would be reduced from 55.0% to 52.5% 
and the growth portion would be increased from 45.0% 
to 47.5%. The same rebalancing action is taken when-
ever either component reaches 45% (or 55%) of the 
total assets.

This method is superior to periodic rebalancing since 
transaction costs are incurred only when justified. Fur-
thermore, the technique enforces a buy-low, sell-high 
discipline, systematically reducing risk while taking 
advantage of market mean reversion.

So far we have considered only a simple two-asset class 
rebalancing problem, but the trigger-point approach can 
be used to derive rebalancing rules for multiple asset-
class portfolios as well. In AllianceBernstein Retirement 
Strategies portfolios, for example, we employ system-
atic rebalancing trigger points to the overall stock/bond 
allocation, value and growth allocation, US and non-US 

49 See Is There a Better Way to Rebalance? by S. Masters, 2002, AllianceBernstein.

Display 47
How Trigger-Point Rebalancing Works
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equity allocation and so forth. Considering the enor-
mous amount of research and care in developing a 
well-designed asset allocation, we believe it is critical to 
ensure that the portfolio remains near those targets at 
minimal cost.

Another design challenge for target-date retirement 
funds is the fact that the strategic allocation changes as 
a participant ages. Most target-date funds are offered in 
five- or 10-year retirement increments, but target alloca-
tions change quite a lot in just five years. In the alloca-
tion for Diversified Plan A on page 36, for example, 14% 
of the assets are reallocated between age 60 and 65. If a 
target-date retirement fund shifts to a new target allo-
cation only every five years, the large rebalancing cliff 
effect can be quite expensive for participants. Indeed, 
rebalancing 14% of a portfolio can significantly detract 
from shareholder value. 

Using a yearly glide path to adjust the strategic target 
weights more frequently would be better. For funds with 
five-year vintages, each year the target asset allocation 
would move one-fifth of the way toward the new asset 
allocation. This can greatly reduce the cliff effect of 
adjusting target allocations only every five years. 

An even better solution is to adjust the target asset allo-
cations quarterly, moving one-twentieth of the way 
toward the new targets at the end of each quarter. This 
method results in only very modest changes to the target 
allocations and, when combined with the trigger-point 
rebalancing method, ensures that rebalancing transac-
tion costs are minimized. This is the method we use in 
the AllianceBernstein Retirement Strategies.

Smart Cash-Flow Allocation 
Another frequently overlooked opportunity to enhance 
the returns of multi-asset-class portfolios comes from 
using cash flows to rebalance toward the asset-class tar-
gets. Not only can smart cash-flow allocation help reduce 
risk versus the policy allocation, but it can also result in 
more return for participants by helping to avoid rebal-
ancing transaction costs that might otherwise occur if 
cash flows were naively allocated. 

Suppose, for example, that a hypothetical fund were  
composed of four asset classes with the target alloca-
tions shown in Display 48. The fund happens to be cur-
rently underweight US large-cap equities by (3)% and 
US SMID equities by (2)%. On the other hand, the fund 
is overweight international equities by 4% and over-
weight REITs by 1%.

When the fund receives a cash inflow, how should that 
flow be allocated? A naive, but commonly used,50 meth-
od is to allocate the cash flows to each asset class in pro-
portion to its target allocation. While this approach may 
seem sensible, it is suboptimal and misses an important 
opportunity to rebalance the portfolio at no incremental 
cost. A superior method is to direct the cash flow to the 
asset class that is farthest from its target until either the 
cash flow is completely allocated or until two or more 
asset classes are equally underweight, at which point the 
remaining cash is split evenly among all equally under-
weight asset classes and the process continues. 

The benefit of smart allocation can be seen in Display 
49. To illustrate the effect, we assume that the hypo-
thetical fund receives a cash flow of 10%. (Although it 
is unlikely for a fund to receive such a large cash flow 
in a single period, a fund is likely to receive such a cash 
flow in aggregate over a longer period, such as in a year.) 
Allocating the cash flow in proportion to the target allo-
cation weight, the naive allocation method hardly moves 
the asset classes back toward their strategic targets, while 
the smart allocation method dramatically reduces dis-
tance of each asset class from its target allocation. 

Display 48
Target and Current Allocations (Hypothetical)

 
Asset Class

Target  
(%)

Current  
(%)

Difference  
(%)

US Large-Cap Equities 48 45  (3)

US SMID-Cap Equities 15 13  (2)

International Equities 27 31  +4

REITs 10 11  +1
Source: AllianceBernstein

50 The naive technique is not merely used in existing target-date funds; it is used 
by virtually every participant in a defined-contribution plan, since contributions 
are typically directed according to the participant’s target allocation.
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