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Enhancing Target-Date Funds
Using Volatility Management for a Less Volatile Ride

Target-date funds aim to provide investors such as defined contribution (DC) plan
participants with a simple and effective way to invest their retirement savings, but in
2008, many target-date fund investors near retirement experienced deep losses.

How can target-date funds seek to protect investors better from such losses in the
future? One obvious way is to cut equity exposure, especially for investors near
retirement. There’s just one problem: our research shows that without substantial
equity exposure from midlife through retirement, target-date funds won’t generate
the growth in savings needed to adequately fund retirement spending.

There is another way: install financial shock absorbers. Our research suggests that
volatility management—reducing equity exposure when volatility is high relative to
expected returns—may lower the odds of extreme outcomes, without sacrificing
long-term returns.

IN THIS PAPER

n A Smooth Road to Failure or a
Bumpy Ride to Success?

n A Hypothetical Illustration

n Introducing Volatility
Management

n Volatility Management in a
Target-Date Fund

n Providing a Smoother Ride
to Success

A Word About Simulations:
The asset-allocation framework
discussed in this paper is a new
strategy for which actual perfor-
mance data are not yet available.
The portfolios and their perfor-
mance are hypothetical and do not
represent the investment perfor-
mance or the actual accounts of
any investors. The securities in
these hypothetical portfolios were
selected with the full benefit of
hindsight, after their performance
over the period shown. The results
achieved in our simulations do not
guarantee future investment results.

Volatility Management Seeks to Reduce the Incidence of Extreme Outcomes
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2 Enhancing Target-Date Funds

A Smooth Road to Failure or a Bumpy Ride to Success?
Target-date funds are typically broadly diversified asset-allocation
investment funds. Each fund has a date in its name—the target
date—that typically is close to the year when a participant expects
to retire and begin to withdraw from his or her account. The
defining characteristic of target-date funds is their glide paths:
strategic asset allocations that gradually lower equity exposure in
order to reduce portfolio volatility as investors approach and pass
their target dates and become less able to weather market losses.
Investments in target-date funds aren’t guaranteed against loss of
principal at any time—including at the target date.

Given the equity-market plunge in 2008, some people advocate
sharply cutting or eliminating equity exposure in target-date
funds as investors near retirement. After all, if target-date fund
glide paths had had no equity near retirement in 2008, the
average return that year for 2010 target-date funds (aimed at
people then close to retirement) would have been far better.

In our view, the shock of those short-term losses has obscured
the importance of long-term returns and asset growth.1 Our
research suggests that without substantial equity exposure

through the early years of retirement, target-date investors are
highly unlikely to accumulate enough money to support
spending throughout what may be a lengthy retirement.

A Hypothetical Illustration
Let’s consider two hypothetical target-date funds. The glide
path of the hypothetical To Retirement fund, indicated by the
blue (bottom) line in Display 2, was designed to sharply reduce
the risk of investment losses for people nearing or in retirement.
It starts with a high equity allocation at age 25, but at age 40, it
begins to cut equity exposure. By age 65, it is 100% in bonds.

Display 2
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1For a more detailed look at our research into this topic, see Target-Date Retirement Funds: A Blueprint for Portfolio Construction, AllianceBernstein 2005.

Display 3

Managing Funds Through Retirement Generated More Savings
in Nearly All Periods
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This is a hypothetical example and is not representative of any AllianceBernstein
product. Individuals cannot invest directly in an index. Indices are unmanaged and not
subject to fees.
Results are for the two hypothetical glide paths shown in Display 2.
US large-cap stock returns are represented by the S&P 500 sourced from Ibbotson until
1969, Compustat from 1970 through 2006, and S&P thereafter. US small-cap stock
returns are sourced from Ibbotson through 2008 and represented by the Russell 2000
Index thereafter. US bond returns are represented by five-year Treasuries sourced from
Ibbotson through January 1962, the Federal Reserve from February 1962 through 1969,
CRSP/TPA from 1970 through 1972, Barclays Intermediate Gov. Corps. from 1973
through 1975 sourced from Barclays Capital, and Barclays Aggregate sourced from
Barclays Capital thereafter. Inflation is represented by the Consumer Price Index, sourced
from Ibbotson from 1926 through 1947 and the Bureau of Labor Statistics thereafter.
Source: Barclays Capital, Center for Research in Security Prices/TPA (CRSP/TPA),
Compustat, Ibbotson, Russell Investment Group, S&P, US Bureau of Labor Statistics
and AllianceBernstein
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The glide path design for the hypothetical Through Retirement
fund, indicated by the green (top) line, was intended to
generate the growth in assets needed to fund spending over
what may be a long life in retirement. It has a higher equity
allocation at age 25 and maintains a substantial equity alloca-
tion after age 40. Its glide path has a 60% equity allocation at
age 65 and a 30% equity allocation at age 80 and older.

Which hypothetical fund is more likely to provide retirement
security? Let’s see what history can tell us. We’ll assume that
both funds invest only in US equities and bonds, which allows
us to model historical performance back to 1926.

First, let’s look at the annualized returns for all 20-year periods
beginning in 1926 or later (the 20 years ending in 1945, 1946,
1947, etc., until 2009). The hypothetical Through Retirement
fund would have outperformed the hypothetical To Retirement
fund in 95% of these periods, our simulation suggests.

Now, let’s look at what each hypothetical strategy would have
meant in dollar terms to a retiree. Although investors have a
wide range of savings and contribution patterns, we will use a
specific example to illustrate the point; our conclusions would
apply under a wide range of scenarios. Let’s assume our
hypothetical investor is 45 years old and has accumulated a nest
egg of $100,000. The investor is earning $65,000 per year and
will experience inflation-adjusted salary increases of $1,000 per
year until retirement at age 65. Let’s also assume the investor
contributes 10% of salary to the fund and receives a 3%
employer match each year. In inflation-adjusted dollars, how
much would the investor hypothetically accumulate by retire-
ment in each strategy?

The median result for the hypothetical Through Retirement fund
at age 65 would have been about $875,000, versus about
$605,000 for the hypothetical To Retirement fund—or 45% more
savings! The worst result for both would have been in the 20
years ending in 1981, when both would have accumulated less
than $360,000. Nonetheless, the hypothetical Through Retire-
ment fund would have outperformed in the period ending in
1981—and in all but three of the 65 20-year periods.

Display 3 shows the hypothetical difference in ending savings
between the two strategies. The green bars projecting above the

Even if a Through Retirement glide path provides better
long-term results, many DC plan sponsors and financial
advisors are understandably concerned that fearful plan
participants might flee target-date funds during a very
bad year, never to return. Voluminous research,
however, suggests that the vast majority of DC partici-
pants tend not to change their investment elections
when performance is poor—even during bear markets.*

One industry study showed that only 19.6% of DC plan
participants made any change in their investments in
2008, barely above the 18.7% in 2007.† Another study
showed that in 2008, on a net basis, DC plan partici-
pants shifted only 4% of assets to fixed income and only
2% of DC plan participants abandoned equities. This
study also found that plan participants enrolled in a
target-date fund were less likely to abandon equities.‡

While participants may be upset by bear markets, inertia
tends to keep them aboard.

Investors also remain confident that target-date funds
are better than the alternatives. An AllianceBernstein
survey conducted in early March 2009, just after the
market hit bottom, showed that about 76% of DC
plan participants agreed that “target-date funds
provide better performance than if I were to select a
mix of investments on my own.” Furthermore, 85% of
target-date fund users surveyed by AllianceBernstein
said that they would either maintain or increase their
current level of investment in target-date funds.§

Do DC Plan Participants Flee
in Downturns?

*Sarah Holden and Jack VanDerhei, “401(k) Plan Asset Allocation,
Account Balances and Loan Activity in 2002,” EBRI Issue Brief no.
261 (September 2003); Jack VanDerhei, “The Impact of the Recent
Financial Crisis on 401(k) Account Balances,” EBRI Issue Brief no.
326 (February 2009).
†Hewitt Associates, 2009 Hewitt Universe Benchmarks: How Well Are
Employees Saving and Investing in 401(k) Plans?
‡Inertia and Retirement Savings: Participant Behavior in 2008,
Vanguard Center for Retirement Research, April 2009.
§Inside the Minds of Plan Participants, AllianceBernstein, 2009.
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1For a more detailed look at our research into this topic, see Target-Date Retirement Funds: A Blueprint for Portfolio Construction, AllianceBernstein 2005.
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This is a hypothetical example and is not representative of any AllianceBernstein
product. Individuals cannot invest directly in an index. Indices are unmanaged and not
subject to fees.
Results are for the two hypothetical glide paths shown in Display 2.
US large-cap stock returns are represented by the S&P 500 sourced from Ibbotson until
1969, Compustat from 1970 through 2006, and S&P thereafter. US small-cap stock
returns are sourced from Ibbotson through 2008 and represented by the Russell 2000
Index thereafter. US bond returns are represented by five-year Treasuries sourced from
Ibbotson through January 1962, the Federal Reserve from February 1962 through 1969,
CRSP/TPA from 1970 through 1972, Barclays Intermediate Gov. Corps. from 1973
through 1975 sourced from Barclays Capital, and Barclays Aggregate sourced from
Barclays Capital thereafter. Inflation is represented by the Consumer Price Index, sourced
from Ibbotson from 1926 through 1947 and the Bureau of Labor Statistics thereafter.
Source: Barclays Capital, Center for Research in Security Prices/TPA (CRSP/TPA),
Compustat, Ibbotson, Russell Investment Group, S&P, US Bureau of Labor Statistics
and AllianceBernstein
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The glide path design for the hypothetical Through Retirement
fund, indicated by the green (top) line, was intended to
generate the growth in assets needed to fund spending over
what may be a long life in retirement. It has a higher equity
allocation at age 25 and maintains a substantial equity alloca-
tion after age 40. Its glide path has a 60% equity allocation at
age 65 and a 30% equity allocation at age 80 and older.

Which hypothetical fund is more likely to provide retirement
security? Let’s see what history can tell us. We’ll assume that
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us to model historical performance back to 1926.

First, let’s look at the annualized returns for all 20-year periods
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1947, etc., until 2009). The hypothetical Through Retirement
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fund in 95% of these periods, our simulation suggests.
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bad year, never to return. Voluminous research,
however, suggests that the vast majority of DC partici-
pants tend not to change their investment elections
when performance is poor—even during bear markets.*

One industry study showed that only 19.6% of DC plan
participants made any change in their investments in
2008, barely above the 18.7% in 2007.† Another study
showed that in 2008, on a net basis, DC plan partici-
pants shifted only 4% of assets to fixed income and only
2% of DC plan participants abandoned equities. This
study also found that plan participants enrolled in a
target-date fund were less likely to abandon equities.‡

While participants may be upset by bear markets, inertia
tends to keep them aboard.

Investors also remain confident that target-date funds
are better than the alternatives. An AllianceBernstein
survey conducted in early March 2009, just after the
market hit bottom, showed that about 76% of DC
plan participants agreed that “target-date funds
provide better performance than if I were to select a
mix of investments on my own.” Furthermore, 85% of
target-date fund users surveyed by AllianceBernstein
said that they would either maintain or increase their
current level of investment in target-date funds.§

Do DC Plan Participants Flee
in Downturns?

*Sarah Holden and Jack VanDerhei, “401(k) Plan Asset Allocation,
Account Balances and Loan Activity in 2002,” EBRI Issue Brief no.
261 (September 2003); Jack VanDerhei, “The Impact of the Recent
Financial Crisis on 401(k) Account Balances,” EBRI Issue Brief no.
326 (February 2009).
†Hewitt Associates, 2009 Hewitt Universe Benchmarks: How Well Are
Employees Saving and Investing in 401(k) Plans?
‡Inertia and Retirement Savings: Participant Behavior in 2008,
Vanguard Center for Retirement Research, April 2009.
§Inside the Minds of Plan Participants, AllianceBernstein, 2009.
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4 Enhancing Target-Date Funds

15-year periods and just 2% of the 20-year periods, while the
hypothetical Through Retirement fund would have sufficed in
47% of the 15-year periods and 23% of the 20-year periods.
Neither fund would have lasted 30 years in any period at a
10% withdrawal rate, but the hypothetical Through Retire-
ment fund would have supported retirement spending for
longer, our simulation suggests. That’s assuming that the two
funds had the same assets at retirement; in most past periods,
the hypothetical Through Retirement fund accumulated far
more assets by retirement, as shown in Display 3, page 2.

In short, our research suggests that while a To Retirement strategy
can produce a fairly smooth journey, in most past periods it would
have failed to reach its goal of supporting retirement spending. By
contrast, a Through Retirement strategy might produce a bumpy
ride, but would have lasted significantly longer over most 20-, 25-
and 30-year periods in the past 80 years.

2As previously noted, the Through Retirement fund would have done substantially better in 95% of the 20-year periods since 1926.
3Society of Actuaries Annuity 2000 Mortality Table

Display 4

Managing Funds Through Retirement Reduced Odds of
Running Out of Money

Percent of Times Money Lasted Through Various
Hypothetical Time Periods

5% Withdrawal Rate

15 Yrs. 25 Yrs.20 Yrs.

100 100

66

94

33

83

18

65

30 Yrs.

To Retirement Glide Path Through Retirement Glide Path

This is a hypothetical example and is not representative of any AllianceBernstein
product. Individuals cannot invest directly in an index.
Percent of 15-, 20-, 25- and 30-year periods, from 1926 to 2009, that are supported
by the portfolio after adjusting withdrawals for inflation.
Glide-path results are based on the stock/bond mix shown in Display 2. For details on
data used, see footnote to Display 3, page 2.
Source: Barclays Capital, Compustat, CRSP/TPA, Ibbotson, Russell Investment
Group, S&P, US Bureau of Labor Statistics and AllianceBernstein

x-axis show ending periods in which the hypothetical Through
Retirement strategy outperformed; the blue bars projecting below
the x-axis show ending periods in which the hypothetical To Retire-
ment strategy outperformed. Green beat blue almost all the time,
often by $200,000 or more. Although potential investors in the
hypothetical Through Retirement fund in 2008 would have had a
bumpier ride, our simulation suggests that a To Retirement fund is
a “safer” way to accumulate retirement savings before retirement.
(See “Do DC Plan Participants Flee in Downturns?” on page 3.)

What about after withdrawals begin in retirement? Proponents
of To Retirement glide paths argue that losses after age 65
should be avoided at all costs. Again, our simulation suggests
otherwise, even when we handicap the hypothetical Through
Retirement fund by assuming that from midlife to retirement an
investor lived through a period of poor market returns, so that
investments in the hypothetical Through Retirement fund grew
no more than investments in the To Retirement fund.2

Let’s assume that the investor withdraws 5% of initial retire-
ment savings each year and that we adjust the 5% withdrawal
each year for inflation. Historical simulations show that savings
in both the hypothetical To Retirement and the hypothetical
Through Retirement funds would have lasted at least until the
investor was 80, based on all the 15-year periods after 1926.

But retirements are growing longer.3 Today, 65-year-old
American men have a 50% chance of living beyond 85 and a
25% chance of living beyond 92, and 65-year-old American
women have a 50% chance of living beyond 88 and a 25%
chance of living beyond 94. Given those longevity rates, how
likely are the savings in the two funds to last long enough? Our
simulations suggest that the hypothetical To Retirement fund
would have lasted until age 85 in 66% of the 20-year periods,
and until age 95 in 18% of the 30-year periods (Display 4). By
contrast, the Through Retirement fund would have sufficed in
94% of the 20-year periods and 65% of the 30-year periods.

If an investor made larger withdrawals of 10% of initial savings
per year, the hypothetical To Retirement fund again would
have underperformed, lasting through only 16% of the

For financial representative, qualified retirement plan sponsor and institutional investor use only. Not for inspection by, distribution or quotation to, the general public.

(continued on page 8)

Two such shocks occurred in the last decade: the bursting of the
technology bubble in March 2000; and the credit crisis that ran
from October 2007 through February 2009. There were at
least three others in the past 40 years, including the 1987
stock-market crash, the bank crisis of 1990 and the Long-Term
Capital Management/Russia crisis of 1998.

The impact of financial shocks on portfolio returns can be
alarming. Display 5 shows the simulated growth in assets of a
hypothetical diversified Through Retirement fund4 for people
nearing retirement over the course of the recent credit crisis
and recovery. Simulated asset values for the fund fell by
39.5% from peak to trough during the credit crisis. In the
rebound that followed through December 2009, the fund’s
asset values rose 45.2%. Although the diversified Through
Retirement fund’s simulated gain during the recovery was
much larger in percentage terms than its simulated loss
during the slump, over the course of the full cycle the fund’s
asset value fell by a substantial 12%. These results provide a
perfect example of risk drag, the corrosive impact of high
volatility on returns.5

For several years, AllianceBernstein has been searching for
better ways to manage portfolio volatility and the risk drag it
creates. Our research suggests that during extreme market
dislocations, such as the recent credit crisis and the bursting of
the technology bubble (among others), the best risk-manage-
ment approach is to dynamically reduce the target-date fund’s
allocation to risky assets.

Typically, investors adopt asset allocations based on their long-term
objectives, long-term expectations for asset-class risk, return and
correlations, as well as their tolerance for and capacity to accept
risk. And once they set their investment policies, investors typically
try to remain disciplined and stick to their asset allocations. These
are time-tested principles of investing, to which we, like many
investors, subscribe.

Introducing Volatility Management
Is there a way to smooth out the bumps in a Through Retirement
fund? The traditional approach to reducing capital-markets risk
is diversification: Adopting a well-balanced long-term asset
allocation. Spreading assets across a wide array of imperfectly
correlated asset classes can reduce the volatility of a portfolio
over time.

Diversification works over time. Unfortunately, it doesn’t work
all the time. During financial-market shocks, volatility can soar
simultaneously for many asset classes, and the correlations
between asset classes can increase rapidly. As a result,
diversification may become less effective just when investors
need it most.

Display 5
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Past performance does not guarantee future results.
Based on monthly data for a 2010 target-date fund from December 31, 2007, to
December 31, 2009. Individuals cannot invest directly in an index.
This is a hypothetical example. This illustration is based on an initial investment of
$100 made on December 31, 2007.
Based on quarterly data for a hypothetical diversified Through Retirement target-date
fund. For asset-allocation details, see page 15; for an explanation of back-testing, see
Notes on Simulations on back cover.
Source: AllianceBernstein

4The hypothetical diversified Through Retirement fund closely resembles the asset-allocation discussed in Target-Date Retirement Funds: A Blueprint for Portfolio
Construction, AllianceBernstein 2005. For asset-allocation details, see page 15; for an explanation of back-testing, see Notes on Simulations on back cover.
5For more on risk drag, see Is There a Better Way to Rebalance? AllianceBernstein, 2003.
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simulations suggest that the hypothetical To Retirement fund
would have lasted until age 85 in 66% of the 20-year periods,
and until age 95 in 18% of the 30-year periods (Display 4). By
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(continued on page 8)
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better ways to manage portfolio volatility and the risk drag it
creates. Our research suggests that during extreme market
dislocations, such as the recent credit crisis and the bursting of
the technology bubble (among others), the best risk-manage-
ment approach is to dynamically reduce the target-date fund’s
allocation to risky assets.

Typically, investors adopt asset allocations based on their long-term
objectives, long-term expectations for asset-class risk, return and
correlations, as well as their tolerance for and capacity to accept
risk. And once they set their investment policies, investors typically
try to remain disciplined and stick to their asset allocations. These
are time-tested principles of investing, to which we, like many
investors, subscribe.

Introducing Volatility Management
Is there a way to smooth out the bumps in a Through Retirement
fund? The traditional approach to reducing capital-markets risk
is diversification: Adopting a well-balanced long-term asset
allocation. Spreading assets across a wide array of imperfectly
correlated asset classes can reduce the volatility of a portfolio
over time.

Diversification works over time. Unfortunately, it doesn’t work
all the time. During financial-market shocks, volatility can soar
simultaneously for many asset classes, and the correlations
between asset classes can increase rapidly. As a result,
diversification may become less effective just when investors
need it most.

Display 5

Volatility Can Significantly Erode Returns

Dec 09Jun 09Dec 08Jun 08Dec 07

US
 D

ol
la

rs

50

60

70

80

90

100

110

45.2%
Gain

$88

39.5%
Loss

2008–2009 Credit Crunch
Growth of $100 for Hypothetical 2010 Target-Date Fund

Past performance does not guarantee future results.
Based on monthly data for a 2010 target-date fund from December 31, 2007, to
December 31, 2009. Individuals cannot invest directly in an index.
This is a hypothetical example. This illustration is based on an initial investment of
$100 made on December 31, 2007.
Based on quarterly data for a hypothetical diversified Through Retirement target-date
fund. For asset-allocation details, see page 15; for an explanation of back-testing, see
Notes on Simulations on back cover.
Source: AllianceBernstein

4The hypothetical diversified Through Retirement fund closely resembles the asset-allocation discussed in Target-Date Retirement Funds: A Blueprint for Portfolio
Construction, AllianceBernstein 2005. For asset-allocation details, see page 15; for an explanation of back-testing, see Notes on Simulations on back cover.
5For more on risk drag, see Is There a Better Way to Rebalance? AllianceBernstein, 2003.

For financial representative, qualified retirement plan sponsor and institutional investor use only. Not for inspection by, distribution or quotation to, the general public.



6 Enhancing Target-Date Funds

AllianceBernstein’s dynamic asset-allocation tool set is not a
crystal ball. We do not believe that financial shocks can be
foreseen consistently before they begin. Instead, we examine
trends in market data in an effort to detect the early signs of a
shock that is forming. Hurricanes provide a useful analogy.
Even the best meteorologists have trouble predicting how
many hurricanes there will be in a given year, but once a storm
begins, they can measure how the hurricane is building and
changing. Since it is rare for a hurricane to escalate from a
Category 1 to a Category 5 overnight, tracking storms once
they begin usually gives people enough time to take cover.

Our approach to detecting market risk is similar. We
measure how volatility is building and changing by assessing
trailing short-term realized daily volatility, as well as trailing
volatility over the medium-term and the long-term norm.
We do this for all asset classes in which we invest.

We also assess risk by measuring correlations between asset
classes. Changing correlations can leave multi-asset-class
investors exposed to more risk than they expect, particularly
if volatilities and correlations rise at the same time.

How Our Approach to Volatility Management Works

The most important correlation for investors is the relationship
between equities and interest rates, the two primary sources
of risk in most portfolios. In the long run, stock and bond
returns are weakly correlated, but the correlation between
them has fluctuated widely, becoming strongly positive at
times. For example, in the high-inflation period of the 1970s,
both the fixed-rate interest payments from bonds and the
future cash flows from stocks became less valuable. In back-
tests, our correlation model identified the reduced diversifica-
tion benefit from holding a mix of stocks and bonds during
that period.

But when concerns about economic growth and deflation
run high, equities and bonds tend to move in opposite
directions as investors flee equities for the safety of govern-
ment bonds. This occurred during the Long-Term Capital
Management/Russia crisis in 1998, after the technology
bubble burst in 2000 and during the credit crisis of
2008–2009. Back-tests suggest that our correlation model
would have identified the increased diversification benefit of
holding stocks and bonds in all three periods.

High Volatility Is Not Necessarily Followed by High Returns

12-Month Forward Return vs. Cash Past Volatility

Lowest-Volatility
Quintile

Average

Highest-Volatility
 Quintile

8.0%

19.2%
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S&P 500 
1928 to Sep 2009

As of September 30, 2009
Historical analysis is not a guarantee of future results. Individuals cannot invest directly in an index. Indices are unmanaged and not subject to fees.
Volatilities since 1928 are sorted on a monthly basis into quintiles. Past volatility is an exponentially weighted average using daily data with a three-week half-life
(5% decay per day).
Source: S&P and AllianceBernstein
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When equity-market volatility rises, most people’s first
instinct is to sell, but the conventional advice for the past 40
years has been to stick with your long-term asset allocation
because higher risk is likely to be compensated by higher
returns. Our simulations suggest that the conventional
advice may be wrong—at least over the year following a spike
in volatility. We ranked all periods of S&P 500 volatility since
1928, based on average annualized volatility, and divided
them into quintiles. The average annualized volatility for the
highest-volatility quintile (20% of periods) was 34.4%; for the
lowest-volatility quintile, it was 8.0% (display, left). In the 12
months following the highest-volatility periods, the S&P 500
returned 5.5% above cash, significantly less than the 7.0%
average for all periods. For most other asset classes, we also
found that lower returns on average follow periods of
elevated volatility. It appears to make sense to reduce
exposure to most asset classes when their volatility rises.

Our research also indicated that having an informed view of
expected returns as well as risk could improve results. For
example, the 12-month return after periods of high volatility
has varied tremendously depending on market valuations
(display, right). In the 12 months after high-volatility periods
when valuations were low, based on earnings to price, the
S&P 500 on average returned 15% more than cash. In the 12
months after periods when volatility was very high and
valuations were high, the index returned 5% less than cash.

Valuation is just one factor we consider when projecting
asset-class returns. We also take into account current
market sentiment and our estimate of the typical compensa-
tion for risk, which looks at long-term risk-and-return
relationships, current volatilities and correlations.

When expected equity risk is substantially higher than
usual and expected equity returns are lower than usual, we
seek to de-risk, usually by lowering equity exposure. But
sometimes the interaction between risk and return is less

clear. For example, back-tests show that in late 2008,
during the worst of the credit crisis, our model would
have identified extremely high equity risk that outweighed
above-average expected returns; this would have signaled
that it was time to de-risk. Back-tests also show that just
prior to the 1987 stock-market crash, equity-market
volatility was not particularly high, but extremely high
equity-market valuations and rising interest rates would
have cut the model’s expected returns. This combination
would also have indicated that it was time to de-risk.

But we don’t let a black box manage portfolios. A team of
our senior professionals assesses whether the models’
outputs make sense and if any additional short-term
fundamental factors should be weighed in the balance.
There is no guarantee, of course, that we would properly
identify the market indicators and take the proper action.

Risk-Taking Has Been Better Rewarded When Valuations
Were Low

S&P 12-Month Average Excess Return over Cash
Following the 20% Most Volatile Periods

1928 to Sep 2009
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Through September 30, 2009
Historical analysis is not a guarantee of future results. Individuals cannot invest
directly in an index.
Source: S&P and AllianceBernstein
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AllianceBernstein’s dynamic asset-allocation tool set is not a
crystal ball. We do not believe that financial shocks can be
foreseen consistently before they begin. Instead, we examine
trends in market data in an effort to detect the early signs of a
shock that is forming. Hurricanes provide a useful analogy.
Even the best meteorologists have trouble predicting how
many hurricanes there will be in a given year, but once a storm
begins, they can measure how the hurricane is building and
changing. Since it is rare for a hurricane to escalate from a
Category 1 to a Category 5 overnight, tracking storms once
they begin usually gives people enough time to take cover.

Our approach to detecting market risk is similar. We
measure how volatility is building and changing by assessing
trailing short-term realized daily volatility, as well as trailing
volatility over the medium-term and the long-term norm.
We do this for all asset classes in which we invest.

We also assess risk by measuring correlations between asset
classes. Changing correlations can leave multi-asset-class
investors exposed to more risk than they expect, particularly
if volatilities and correlations rise at the same time.

How Our Approach to Volatility Management Works

The most important correlation for investors is the relationship
between equities and interest rates, the two primary sources
of risk in most portfolios. In the long run, stock and bond
returns are weakly correlated, but the correlation between
them has fluctuated widely, becoming strongly positive at
times. For example, in the high-inflation period of the 1970s,
both the fixed-rate interest payments from bonds and the
future cash flows from stocks became less valuable. In back-
tests, our correlation model identified the reduced diversifica-
tion benefit from holding a mix of stocks and bonds during
that period.

But when concerns about economic growth and deflation
run high, equities and bonds tend to move in opposite
directions as investors flee equities for the safety of govern-
ment bonds. This occurred during the Long-Term Capital
Management/Russia crisis in 1998, after the technology
bubble burst in 2000 and during the credit crisis of
2008–2009. Back-tests suggest that our correlation model
would have identified the increased diversification benefit of
holding stocks and bonds in all three periods.
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When equity-market volatility rises, most people’s first
instinct is to sell, but the conventional advice for the past 40
years has been to stick with your long-term asset allocation
because higher risk is likely to be compensated by higher
returns. Our simulations suggest that the conventional
advice may be wrong—at least over the year following a spike
in volatility. We ranked all periods of S&P 500 volatility since
1928, based on average annualized volatility, and divided
them into quintiles. The average annualized volatility for the
highest-volatility quintile (20% of periods) was 34.4%; for the
lowest-volatility quintile, it was 8.0% (display, left). In the 12
months following the highest-volatility periods, the S&P 500
returned 5.5% above cash, significantly less than the 7.0%
average for all periods. For most other asset classes, we also
found that lower returns on average follow periods of
elevated volatility. It appears to make sense to reduce
exposure to most asset classes when their volatility rises.

Our research also indicated that having an informed view of
expected returns as well as risk could improve results. For
example, the 12-month return after periods of high volatility
has varied tremendously depending on market valuations
(display, right). In the 12 months after high-volatility periods
when valuations were low, based on earnings to price, the
S&P 500 on average returned 15% more than cash. In the 12
months after periods when volatility was very high and
valuations were high, the index returned 5% less than cash.

Valuation is just one factor we consider when projecting
asset-class returns. We also take into account current
market sentiment and our estimate of the typical compensa-
tion for risk, which looks at long-term risk-and-return
relationships, current volatilities and correlations.

When expected equity risk is substantially higher than
usual and expected equity returns are lower than usual, we
seek to de-risk, usually by lowering equity exposure. But
sometimes the interaction between risk and return is less

clear. For example, back-tests show that in late 2008,
during the worst of the credit crisis, our model would
have identified extremely high equity risk that outweighed
above-average expected returns; this would have signaled
that it was time to de-risk. Back-tests also show that just
prior to the 1987 stock-market crash, equity-market
volatility was not particularly high, but extremely high
equity-market valuations and rising interest rates would
have cut the model’s expected returns. This combination
would also have indicated that it was time to de-risk.

But we don’t let a black box manage portfolios. A team of
our senior professionals assesses whether the models’
outputs make sense and if any additional short-term
fundamental factors should be weighed in the balance.
There is no guarantee, of course, that we would properly
identify the market indicators and take the proper action.

Risk-Taking Has Been Better Rewarded When Valuations
Were Low

S&P 12-Month Average Excess Return over Cash
Following the 20% Most Volatile Periods
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(continued from page 5)

A conflict can arise, however, when prevailing market conditions
differ sharply from long-term expectations. For example, over the
past 40 years, one-year portfolio volatility (measured by the
standard deviation of returns, a statistical measure of the deviation
from the average within a data set) has averaged about 9% for
balanced portfolios with a 60% allocation to global stocks and a
40% allocation to bonds (Display 6). But at times, such a balanced
portfolio’s realized volatility would have fallen below 5%, the level
that one typically expects of an all-bond portfolio. And at times,
such as 2008, the balanced portfolio’s volatility has soared above
15%, the level that one typically expects of an all-equity portfolio.

Changes in volatility can dramatically alter the likelihood of
extreme investment outcomes, both positive and negative. Our
research indicates that when equity-market volatility is normal
(around 15%), the odds of a 40% stock market decline are
once every 1,455 years (assuming an 8% expected equity
return). When equity-market volatility is 30%, as it was in 2008,
the odds of a 40% market drop soar to once every 18 years.

Our key research question was: can we devise a systematic and
repeatable volatility-management process that dynamically
adjusts asset allocation to reduce extreme outcomes, particularly
in times of market stress, without sacrificing long-term returns?

Display 6

The Volatility of a Balanced Account Has Fluctuated over Time
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Dynamic asset allocation may not seem new. Tactical asset-allo-
cation (TAA) strategies have existed for decades, and have
generally produced inconsistent results, at best. In our view, the
weakness of most TAA strategies lies in their focus on returns. It
is extremely challenging to predict short-term market perfor-
mance—and even harder to time portfolio shifts accurately
enough to reap the rewards consistently.

But risk can potentially be forecast more accurately than return
because volatility trends tend to persist. Display 7 shows that
high levels of volatility realized over a year in the global stock
and bond markets (the blue diamond at the top left of each
graph) have been followed by several months of high volatility
(the green boxes). Similarly, the least volatile periods (the
bottom-left blue diamonds) were followed by periods of muted
volatility. We found similar results for all major asset classes.

That doesn’t mean we ignore expected returns. We seek to
balance risk and expected returns (Display 8).

Volatility Management in a Target-Date Fund
One approach to dynamically adjusting the asset allocation
of a target-date fund is to adjust the allocation to each underlying
asset class. This, however, could result in many expensive transac-
tions and could be disruptive to the underlying components.

We prefer a simpler and more efficient implementation: adding
a volatility-management component to the target-date fund’s
glide path. In this approach, the allocation to the volatility-man-
agement component comes primarily from the stock allocation
in the glide path (Display 9, next page). This is meant to keep
the strategic asset allocation of the glide path from changing
materially in a normal market, so that it remains consistent with
the fund’s long-term investment objectives.

To adjust for short-term swings in market conditions, we vary
the equity allocation within the volatility-management compo-
nent. To mitigate the target-date fund’s overall risk, we can cut
the volatility-management component’s equity exposure by up
to 20%. The amount depends on the output of AllianceBern-
stein’s dynamic asset allocation (DAA) tool set, as well as where
the fund is along its glide path.

For example, during periods of low or normal equity-market
volatility relative to expected return, we would keep the
volatility-management component significantly exposed to
equities and the overall glide path essentially the same as in the
fund without a volatility-management sleeve, as the middle
chart in Display 9 shows.

During periods of market distress, when volatility is much higher
relative to expected return, we would make the volatility-man-
agement sleeve completely exit stocks and therefore reduce the
stock exposure of the target-date fund by as much as 20%, as
the bottom chart in Display 9 shows.

A simulation of how our volatility-management process would
have affected the asset allocation of a hypothetical diversified
Through Retirement 2010 fund over the past 40 years shows that
the equity allocation would have varied over time (Display 10,
page 11). In mid-2005, for example, an investor in the 2010
fund who would have been in his or her early 60s would have
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(continued from page 5)

A conflict can arise, however, when prevailing market conditions
differ sharply from long-term expectations. For example, over the
past 40 years, one-year portfolio volatility (measured by the
standard deviation of returns, a statistical measure of the deviation
from the average within a data set) has averaged about 9% for
balanced portfolios with a 60% allocation to global stocks and a
40% allocation to bonds (Display 6). But at times, such a balanced
portfolio’s realized volatility would have fallen below 5%, the level
that one typically expects of an all-bond portfolio. And at times,
such as 2008, the balanced portfolio’s volatility has soared above
15%, the level that one typically expects of an all-equity portfolio.

Changes in volatility can dramatically alter the likelihood of
extreme investment outcomes, both positive and negative. Our
research indicates that when equity-market volatility is normal
(around 15%), the odds of a 40% stock market decline are
once every 1,455 years (assuming an 8% expected equity
return). When equity-market volatility is 30%, as it was in 2008,
the odds of a 40% market drop soar to once every 18 years.

Our key research question was: can we devise a systematic and
repeatable volatility-management process that dynamically
adjusts asset allocation to reduce extreme outcomes, particularly
in times of market stress, without sacrificing long-term returns?
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Dynamic asset allocation may not seem new. Tactical asset-allo-
cation (TAA) strategies have existed for decades, and have
generally produced inconsistent results, at best. In our view, the
weakness of most TAA strategies lies in their focus on returns. It
is extremely challenging to predict short-term market perfor-
mance—and even harder to time portfolio shifts accurately
enough to reap the rewards consistently.

But risk can potentially be forecast more accurately than return
because volatility trends tend to persist. Display 7 shows that
high levels of volatility realized over a year in the global stock
and bond markets (the blue diamond at the top left of each
graph) have been followed by several months of high volatility
(the green boxes). Similarly, the least volatile periods (the
bottom-left blue diamonds) were followed by periods of muted
volatility. We found similar results for all major asset classes.

That doesn’t mean we ignore expected returns. We seek to
balance risk and expected returns (Display 8).

Volatility Management in a Target-Date Fund
One approach to dynamically adjusting the asset allocation
of a target-date fund is to adjust the allocation to each underlying
asset class. This, however, could result in many expensive transac-
tions and could be disruptive to the underlying components.

We prefer a simpler and more efficient implementation: adding
a volatility-management component to the target-date fund’s
glide path. In this approach, the allocation to the volatility-man-
agement component comes primarily from the stock allocation
in the glide path (Display 9, next page). This is meant to keep
the strategic asset allocation of the glide path from changing
materially in a normal market, so that it remains consistent with
the fund’s long-term investment objectives.

To adjust for short-term swings in market conditions, we vary
the equity allocation within the volatility-management compo-
nent. To mitigate the target-date fund’s overall risk, we can cut
the volatility-management component’s equity exposure by up
to 20%. The amount depends on the output of AllianceBern-
stein’s dynamic asset allocation (DAA) tool set, as well as where
the fund is along its glide path.

For example, during periods of low or normal equity-market
volatility relative to expected return, we would keep the
volatility-management component significantly exposed to
equities and the overall glide path essentially the same as in the
fund without a volatility-management sleeve, as the middle
chart in Display 9 shows.

During periods of market distress, when volatility is much higher
relative to expected return, we would make the volatility-man-
agement sleeve completely exit stocks and therefore reduce the
stock exposure of the target-date fund by as much as 20%, as
the bottom chart in Display 9 shows.

A simulation of how our volatility-management process would
have affected the asset allocation of a hypothetical diversified
Through Retirement 2010 fund over the past 40 years shows that
the equity allocation would have varied over time (Display 10,
page 11). In mid-2005, for example, an investor in the 2010
fund who would have been in his or her early 60s would have
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Display 9

How Volatility Management Could Change a Target-Date Fund’s Equity Allocation
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had approximately 72% stock exposure, virtually identical to the
long-term strategic target. In late 2008, the same investor in the
2010 fund would have been in his or her mid-60s and would
have had stock exposure of approximately 47%, or nearly 20%
below the strategic target due to the extremely high equity risk
during the credit crunch, our simulation indicates.

Providing a Smoother Ride to Success
Our historical simulations suggest that our volatility-manage-
ment process could make portfolios significantly more stable for
participants, without sacrificing long-term returns. Our volatility-
management process is meant to scale back equity exposure
during periods of elevated volatility, when even outsize return
opportunities would not compensate for increased risk. (Of
course, it does not guarantee investment returns.)

Let’s compare the simulated returns after market shocks of a
hypothetical diversified Through Retirement fund and a fund with
an identical strategic asset allocation that includes an allocation to
a volatility-management portfolio. During the market drop after the
bursting of the technology bubble in 2000, the diversified hypotheti-
cal Through Retirement fund with volatility management for

65-year-olds would have suffered a peak-to-trough loss of 13.8%,
far less than the 19.5% loss for the same fund without volatility
management (Display 11, next page). Similarly, during the recent
credit crisis, the diversified hypothetical Through Retirement fund
with volatility management for 65-year-olds would have had a
peak-to-trough loss of 31.1%, far less than the 39.5% loss for the
same fund without volatility management.

Of course, the downside protection wouldn’t have been free:
volatility management would also have reduced the gains in
each recovery. But over the course of both market drops and
recoveries, the simulated results for the hypothetical fund with
volatility management were significantly better. Over the course of
the market drop related to the bursting of the technology bubble
and the subsequent rally, the hypothetical target-date fund with
volatility management gained 20%, while the same fund without
volatility management gained 12%. Over the course of the market
drop related to the credit crunch and the subsequent recovery, the
hypothetical target-date fund with volatility management lost 6%,
while the same fund without volatility management lost 12%. Our
simulation suggests that volatility management would have cut—
but not eliminated—the risk drag from both market shocks.
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had approximately 72% stock exposure, virtually identical to the
long-term strategic target. In late 2008, the same investor in the
2010 fund would have been in his or her mid-60s and would
have had stock exposure of approximately 47%, or nearly 20%
below the strategic target due to the extremely high equity risk
during the credit crunch, our simulation indicates.

Providing a Smoother Ride to Success
Our historical simulations suggest that our volatility-manage-
ment process could make portfolios significantly more stable for
participants, without sacrificing long-term returns. Our volatility-
management process is meant to scale back equity exposure
during periods of elevated volatility, when even outsize return
opportunities would not compensate for increased risk. (Of
course, it does not guarantee investment returns.)

Let’s compare the simulated returns after market shocks of a
hypothetical diversified Through Retirement fund and a fund with
an identical strategic asset allocation that includes an allocation to
a volatility-management portfolio. During the market drop after the
bursting of the technology bubble in 2000, the diversified hypotheti-
cal Through Retirement fund with volatility management for

65-year-olds would have suffered a peak-to-trough loss of 13.8%,
far less than the 19.5% loss for the same fund without volatility
management (Display 11, next page). Similarly, during the recent
credit crisis, the diversified hypothetical Through Retirement fund
with volatility management for 65-year-olds would have had a
peak-to-trough loss of 31.1%, far less than the 39.5% loss for the
same fund without volatility management.

Of course, the downside protection wouldn’t have been free:
volatility management would also have reduced the gains in
each recovery. But over the course of both market drops and
recoveries, the simulated results for the hypothetical fund with
volatility management were significantly better. Over the course of
the market drop related to the bursting of the technology bubble
and the subsequent rally, the hypothetical target-date fund with
volatility management gained 20%, while the same fund without
volatility management gained 12%. Over the course of the market
drop related to the credit crunch and the subsequent recovery, the
hypothetical target-date fund with volatility management lost 6%,
while the same fund without volatility management lost 12%. Our
simulation suggests that volatility management would have cut—
but not eliminated—the risk drag from both market shocks.
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The better simulated results for the fund with volatility manage-
ment were not simply due to a lower average equity allocation.
We looked at simulated results for hypothetical versions of the
Through Retirement fund with 10% and 20% less equity at all
points along the glide path. The simulation showed that the
fund with 10% less equity would have provided less protection
than the fund with volatility management during market
shocks, such as the bursting of the technology bubble and the
credit crunch, and in the 40-year period from 1970 to 2009.

Our research suggests that to achieve comparable downside
protection in extreme environments without volatility manage-
ment, a target-date fund would need to have a strategic asset
allocation with 20% less equity. The first section of this research
paper, however, demonstrated that such a large reduction in the
strategic equity allocation could drastically reduce asset
accumulation and years of asset-supported retirement spending.

Conclusion
We firmly believe that setting a long-term strategic asset
allocation is the first step in prudent investment planning—and
that with or without volatility management, a target-date glide
path requires a substantial equity allocation to and through
retirement. If the only choice were between a Through
Retirement fund and a lower-equity To Retirement fund, we
would recommend the Through Retirement fund for most DC
plans. Indeed, we believe that a conventional Through Retire-
ment target-date fund may be the best choice for many
individual investors and DC plans.

But there’s also another choice: adding volatility management
to the target-date fund. We have illustrated the potential
benefits by looking at the risk/reward trade-off for investors.
Display 12 plots simulated average annual returns and volatility
since 1970 for two hypothetical diversified Through Retirement
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funds, one with and one without volatility management. In our
simulation, investors of various ages (we show ages 45, 65 and
80-plus) would have experienced significantly lower volatility,
without sacrificing returns, if they had invested in the target-
date fund with volatility management.

The simulation shown in Display 13 shows the potential
benefits of volatility management in another way. In every
market downturn over the past 40 years, the hypothetical
diversified Through Retirement fund with volatility manage-
ment would have delivered better results for a 65-year-old
investor than the same fund without volatility management.
Yet over the full 40 years, the two funds’ simulated returns
were indistinguishable. This simulation suggests that volatility
management would indeed have helped absorb financial-mar-
ket shocks, providing investors with a smoother ride to and
through retirement, without sacrificing long-term returns. n
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The better simulated results for the fund with volatility manage-
ment were not simply due to a lower average equity allocation.
We looked at simulated results for hypothetical versions of the
Through Retirement fund with 10% and 20% less equity at all
points along the glide path. The simulation showed that the
fund with 10% less equity would have provided less protection
than the fund with volatility management during market
shocks, such as the bursting of the technology bubble and the
credit crunch, and in the 40-year period from 1970 to 2009.

Our research suggests that to achieve comparable downside
protection in extreme environments without volatility manage-
ment, a target-date fund would need to have a strategic asset
allocation with 20% less equity. The first section of this research
paper, however, demonstrated that such a large reduction in the
strategic equity allocation could drastically reduce asset
accumulation and years of asset-supported retirement spending.

Conclusion
We firmly believe that setting a long-term strategic asset
allocation is the first step in prudent investment planning—and
that with or without volatility management, a target-date glide
path requires a substantial equity allocation to and through
retirement. If the only choice were between a Through
Retirement fund and a lower-equity To Retirement fund, we
would recommend the Through Retirement fund for most DC
plans. Indeed, we believe that a conventional Through Retire-
ment target-date fund may be the best choice for many
individual investors and DC plans.

But there’s also another choice: adding volatility management
to the target-date fund. We have illustrated the potential
benefits by looking at the risk/reward trade-off for investors.
Display 12 plots simulated average annual returns and volatility
since 1970 for two hypothetical diversified Through Retirement
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funds, one with and one without volatility management. In our
simulation, investors of various ages (we show ages 45, 65 and
80-plus) would have experienced significantly lower volatility,
without sacrificing returns, if they had invested in the target-
date fund with volatility management.

The simulation shown in Display 13 shows the potential
benefits of volatility management in another way. In every
market downturn over the past 40 years, the hypothetical
diversified Through Retirement fund with volatility manage-
ment would have delivered better results for a 65-year-old
investor than the same fund without volatility management.
Yet over the full 40 years, the two funds’ simulated returns
were indistinguishable. This simulation suggests that volatility
management would indeed have helped absorb financial-mar-
ket shocks, providing investors with a smoother ride to and
through retirement, without sacrificing long-term returns. n
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bumpy at times.

n Volatility management seeks to partly absorb financial-
market shocks, reducing the likelihood and magnitude
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Index Definitions

Barclays Capital 1–3 Year Government Index represents the performance of US government bonds with maturities of one to three years.

Barclays Capital Global Aggregate Index represents a broad-based measure of the performance of the global investment-grade
fixed-income markets.

Barclays Capital Intermediate US Government/Credit Index represents the performance of US government and investment-grade,
fixed-rate credit securities with one to 10 years to maturity.

Barclays Capital US Aggregate Index represents the performance of securities within the US investment-grade fixed-rate bond market,
with index components for government and corporate securities, mortgage pass-through securities, asset-backed securities, and
commercial mortgage-backed securities.

Barclays Capital US Corporate High Yield Index represents the performance of fixed-rate fixed-income securities having a maximum
quality rating of Ba1/BB+, a minimum amount outstanding of $150 million and at least one year to maturity.

Barclays Capital US TIPS Index represents the performance of inflation-protection securities issued by the US Treasury.

FTSE EPRA/NAREIT Developed Index (Financial Times Stock Exchange European Public Real Estate Association/National Association of
Real Estate Investment Trusts) represents the performance of REITs (Real Estate Investment Trusts) and REOCs (Real Estate Operating
Companies) in developed countries.

FTSE NAREIT Index (Financial Times Stock Exchange National Association of Real Estate Investment Trusts) represents the performance
of tax-qualified REITs in the US.

MSCI ACWI (All Country World Index) represents the performance of developed- and emerging-market equities.

MSCI EAFE Index (Europe, Australasia, Far East) represents the equity-market performance of developed markets, excluding the US
and Canada.

Russell 2000 Index represents the performance of 2,000 small-cap companies in the US.

Russell 2500 Index represents the performance of 2,500 small- to mid-cap companies in the US.

Russell Small Cap Completeness Index represents the performance of the largest 3,000 US companies, excluding S&P 500 constituents.

S&P 500 Stock Index (Standard & Poor’s) includes 500 US stocks and is a common representation of the performance of the overall
US stock market.

For financial representative, qualified retirement plan sponsor and institutional investor use only. Not for inspection by, distribution or quotation to, the general public.

Notes on Simulations for a Hypothetical Diversified Through Retirement Target-Date Fund with and Without Volatility Management

1. The simulations referenced in Displays 5 and 9–13 for a conventional diversified Through Retirement Fund without volatility management are based

on the strategic glide path below, with monthly rebalancing among asset classes and quarterly strategic allocation target update.

2. The performance of each asset class is represented by the monthly gross, unhedged USD return (unless otherwise specified) of its representative index.

US Large-Cap Equities are represented by the S&P 500 Stock Index (sourced from Compustat from 1970 to 2006, and S&P thereafter). US Small & Mid-Cap

Equities are represented by the S&P 500 from 1970 to 1978 (sourced by S&P); the Russell 2500 Index from 1979 through March 1999; and by the Russell

Small Cap Completeness Index from April 1, 1999, on (sourced by Russell Investment Group). International Developed Equities are represented by the MSCI

EAFE Index (net, unhedged USD) from 1970 on (sourced from MSCI). REITs are represented by the FTSE NAREIT Index from 1970 to 1999 and by the FTSE

EPRA/NAREIT Index from 2000 on (sourced from FTSE). High-Yield Bonds are represented by five-year US Treasuries from 1970 to 1972 (sourced from

CRSP/TPA); the Barclays Capital Intermediate US Government/Credit Index from 1973 to 1975; the Barclays Capital US Aggregate Index from 1976 through

June 1983; the Barclays Capital US Corporate High Yield Index from July 1983 to December 1992; and the Barclays Capital US Corporate High Yield (2%

Constrained) Index from 1993 on (sourced from Barclays Capital). Core Bonds are represented by five-year Treasuries from 1970 to 1972 (sourced from

CRSP/TPA); the Barclays Capital Intermediate US Government/Credit Index from 1973 to 1975; and the Barclays Capital US Aggregate Index from 1976 on

(sourced from Barclays Capital). Inflation-Protected Bonds are represented by five-year Treasuries from 1970 to 1972 (sourced from CRSP/TPA); the Barclays

Capital Intermediate US Government/Credit Index from 1973 to 1975; the Barclays Capital US Aggregate Index from 1976 to 1977; and the Barclays

Capital US TIPS Index from 1998 on (sourced from Barclays Capital). Short-Duration Bonds are represented by five-year Treasuries from 1970 to 1972

(sourced from CRSP/TPA); the Barclays Capital US Intermediate Government/Credit Index from 1973 to 1975; and the Barclays Capital 1–3 Year Govern-

ment Index from 1976 on (sourced from Barclays Capital).

3. The simulations for the diversified Through Retirement fund with volatility management, referenced in Displays 9–13, are based on the same glide

path, except they include a volatility-management sleeve, sourced mostly from equities, as shown in Display 9. The volatility-management component

is composed of some or all of the following indices, in varying degrees depending on market conditions, as inferred from AllianceBernstein’s dynamic

asset-allocation tool set, and rebalanced monthly: S&P 500, Russell Small Cap Completeness, MSCI EAFE, FTSE EPRA/NAREIT, Barclays Capital 1–3 Year

Government, and Barclays Capital US Aggregate.

4. Rebalancing transaction cost is assumed as follows: For the asset classes within the static sleeve, 60 basis points (b.p.) for buy or sell in spot market

for all asset classes except for International Developed Equities (100 b.p.), Small & Mid-Caps (100 b.p.) and REITs (100 b.p.). For the asset classes

within the volatility-management sleeve (the dynamic sleeve), 33 b.p. for long or short (in spot and futures market) for all asset classes except for US

Small & Mid-Caps (55 b.p.) and REITs (55 b.p.). Rebalancing between the dynamic sleeve and static sleeve incurs a one-way cost of 10 b.p.

5. We assume no deduction for advisory fees, and that assets are allocated in the manner the projections suggest for 40 years and are rebalanced monthly.

Age: 20 25 30 35 40 45 50 55 60 65 70 75 80 85

US Large-Cap Equities 48.0% 48.0% 48.0% 48.0% 48.0% 44.5% 41.0% 37.0% 34.0% 31.0% 26.0% 20.5% 15.0% 15.0%

US Small & Mid-Cap
Equities 15.0 15.0 15.0 15.0 15.0 13.5 12.0 11.0 9.5 7.5 5.5 4.0 2.5 2.5

International
Developed Equities 27.0 27.0 27.0 27.0 27.0 25.0 23.0 21.0 18.5 16.5 13.5 10.5 7.5 7.5

REITs 5.0 5.0 5.0 5.0 5.0 7.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

High-Yield Bonds — — — — — 5.0 7.0 7.0 7.0 7.0 5.0 2.5 — —

Core Bonds 5.0 5.0 5.0 5.0 5.0 5.0 7.0 10.0 12.0 14.0 16.0 19.5 22.5 22.5

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

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

Total Equities and
REITs 95.0 95.0 95.0 95.0 95.0 90.0 86.0 79.0 72.0 65.0 55.0 45.0 35.0 35.0

Total Bonds 5.0 5.0 5.0 5.0 5.0 10.0 14.0 21.0 28.0 35.0 45.0 55.0 65.0 65.0
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Index Definitions

Barclays Capital 1–3 Year Government Index represents the performance of US government bonds with maturities of one to three years.

Barclays Capital Global Aggregate Index represents a broad-based measure of the performance of the global investment-grade
fixed-income markets.

Barclays Capital Intermediate US Government/Credit Index represents the performance of US government and investment-grade,
fixed-rate credit securities with one to 10 years to maturity.

Barclays Capital US Aggregate Index represents the performance of securities within the US investment-grade fixed-rate bond market,
with index components for government and corporate securities, mortgage pass-through securities, asset-backed securities, and
commercial mortgage-backed securities.

Barclays Capital US Corporate High Yield Index represents the performance of fixed-rate fixed-income securities having a maximum
quality rating of Ba1/BB+, a minimum amount outstanding of $150 million and at least one year to maturity.

Barclays Capital US TIPS Index represents the performance of inflation-protection securities issued by the US Treasury.

FTSE EPRA/NAREIT Developed Index (Financial Times Stock Exchange European Public Real Estate Association/National Association of
Real Estate Investment Trusts) represents the performance of REITs (Real Estate Investment Trusts) and REOCs (Real Estate Operating
Companies) in developed countries.

FTSE NAREIT Index (Financial Times Stock Exchange National Association of Real Estate Investment Trusts) represents the performance
of tax-qualified REITs in the US.

MSCI ACWI (All Country World Index) represents the performance of developed- and emerging-market equities.

MSCI EAFE Index (Europe, Australasia, Far East) represents the equity-market performance of developed markets, excluding the US
and Canada.

Russell 2000 Index represents the performance of 2,000 small-cap companies in the US.

Russell 2500 Index represents the performance of 2,500 small- to mid-cap companies in the US.

Russell Small Cap Completeness Index represents the performance of the largest 3,000 US companies, excluding S&P 500 constituents.

S&P 500 Stock Index (Standard & Poor’s) includes 500 US stocks and is a common representation of the performance of the overall
US stock market.
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Notes on Simulations for a Hypothetical Diversified Through Retirement Target-Date Fund with and Without Volatility Management

1. The simulations referenced in Displays 5 and 9–13 for a conventional diversified Through Retirement Fund without volatility management are based

on the strategic glide path below, with monthly rebalancing among asset classes and quarterly strategic allocation target update.

2. The performance of each asset class is represented by the monthly gross, unhedged USD return (unless otherwise specified) of its representative index.

US Large-Cap Equities are represented by the S&P 500 Stock Index (sourced from Compustat from 1970 to 2006, and S&P thereafter). US Small & Mid-Cap

Equities are represented by the S&P 500 from 1970 to 1978 (sourced by S&P); the Russell 2500 Index from 1979 through March 1999; and by the Russell

Small Cap Completeness Index from April 1, 1999, on (sourced by Russell Investment Group). International Developed Equities are represented by the MSCI

EAFE Index (net, unhedged USD) from 1970 on (sourced from MSCI). REITs are represented by the FTSE NAREIT Index from 1970 to 1999 and by the FTSE

EPRA/NAREIT Index from 2000 on (sourced from FTSE). High-Yield Bonds are represented by five-year US Treasuries from 1970 to 1972 (sourced from

CRSP/TPA); the Barclays Capital Intermediate US Government/Credit Index from 1973 to 1975; the Barclays Capital US Aggregate Index from 1976 through

June 1983; the Barclays Capital US Corporate High Yield Index from July 1983 to December 1992; and the Barclays Capital US Corporate High Yield (2%

Constrained) Index from 1993 on (sourced from Barclays Capital). Core Bonds are represented by five-year Treasuries from 1970 to 1972 (sourced from

CRSP/TPA); the Barclays Capital Intermediate US Government/Credit Index from 1973 to 1975; and the Barclays Capital US Aggregate Index from 1976 on

(sourced from Barclays Capital). Inflation-Protected Bonds are represented by five-year Treasuries from 1970 to 1972 (sourced from CRSP/TPA); the Barclays

Capital Intermediate US Government/Credit Index from 1973 to 1975; the Barclays Capital US Aggregate Index from 1976 to 1977; and the Barclays

Capital US TIPS Index from 1998 on (sourced from Barclays Capital). Short-Duration Bonds are represented by five-year Treasuries from 1970 to 1972

(sourced from CRSP/TPA); the Barclays Capital US Intermediate Government/Credit Index from 1973 to 1975; and the Barclays Capital 1–3 Year Govern-

ment Index from 1976 on (sourced from Barclays Capital).

3. The simulations for the diversified Through Retirement fund with volatility management, referenced in Displays 9–13, are based on the same glide

path, except they include a volatility-management sleeve, sourced mostly from equities, as shown in Display 9. The volatility-management component

is composed of some or all of the following indices, in varying degrees depending on market conditions, as inferred from AllianceBernstein’s dynamic

asset-allocation tool set, and rebalanced monthly: S&P 500, Russell Small Cap Completeness, MSCI EAFE, FTSE EPRA/NAREIT, Barclays Capital 1–3 Year

Government, and Barclays Capital US Aggregate.

4. Rebalancing transaction cost is assumed as follows: For the asset classes within the static sleeve, 60 basis points (b.p.) for buy or sell in spot market

for all asset classes except for International Developed Equities (100 b.p.), Small & Mid-Caps (100 b.p.) and REITs (100 b.p.). For the asset classes

within the volatility-management sleeve (the dynamic sleeve), 33 b.p. for long or short (in spot and futures market) for all asset classes except for US

Small & Mid-Caps (55 b.p.) and REITs (55 b.p.). Rebalancing between the dynamic sleeve and static sleeve incurs a one-way cost of 10 b.p.

5. We assume no deduction for advisory fees, and that assets are allocated in the manner the projections suggest for 40 years and are rebalanced monthly.

Age: 20 25 30 35 40 45 50 55 60 65 70 75 80 85

US Large-Cap Equities 48.0% 48.0% 48.0% 48.0% 48.0% 44.5% 41.0% 37.0% 34.0% 31.0% 26.0% 20.5% 15.0% 15.0%

US Small & Mid-Cap
Equities 15.0 15.0 15.0 15.0 15.0 13.5 12.0 11.0 9.5 7.5 5.5 4.0 2.5 2.5

International
Developed Equities 27.0 27.0 27.0 27.0 27.0 25.0 23.0 21.0 18.5 16.5 13.5 10.5 7.5 7.5

REITs 5.0 5.0 5.0 5.0 5.0 7.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

High-Yield Bonds — — — — — 5.0 7.0 7.0 7.0 7.0 5.0 2.5 — —

Core Bonds 5.0 5.0 5.0 5.0 5.0 5.0 7.0 10.0 12.0 14.0 16.0 19.5 22.5 22.5

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

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

Total Equities and
REITs 95.0 95.0 95.0 95.0 95.0 90.0 86.0 79.0 72.0 65.0 55.0 45.0 35.0 35.0

Total Bonds 5.0 5.0 5.0 5.0 5.0 10.0 14.0 21.0 28.0 35.0 45.0 55.0 65.0 65.0

For financial representative, qualified retirement plan sponsor and institutional investor use only. Not for inspection by, distribution or quotation to, the general public.
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Notes on Simulation Results: The asset-allocation framework discussed in this paper is a new strategy for which actual data are not yet available. The
portfolios and their performance are hypothetical and do not represent the investment performance or the actual accounts of any investors. The
securities in these hypothetical portfolios were selected with the full benefit of hindsight, after their performance over the period shown was known.
The results achieved in our simulations do not guarantee future investment results.

The model performance information in this presentation is based on the back-tested performance of hypothetical investments over the time periods
indicated. “Back-testing” is a process of objectively simulating historical investment returns by applying a set of rules for buying and selling securities, and
other assets, backward in time, testing those rules, and hypothetically investing in the securities and other assets that are chosen. Back-testing is designed
to allow investors to understand and evaluate certain strategies by seeing how they would have performed hypothetically during certain time periods. It is
possible that the markets will perform better or worse than shown in the projections; that the actual results of an investor who invests in the manner these
projections suggest will be better or worse than the projections; and that an investor may lose money by investing in the manner the projections suggest.
Although the information contained herein has been obtained from sources believed to be reliable, its accuracy and completeness cannot be guaranteed.
While back-testing results reflect the rigorous application of the investment strategy selected, back-tested results have certain limitations and should not be
considered indicative of future results. In particular, they do not reflect actual trading in an account, so there is no guarantee that an actual account would
have achieved the results shown. Back-tested results also assume that asset allocations would not have changed over time and in response to market
conditions, which might have occurred if an actual account had been managed during the time period shown. AllianceBernstein L.P. may have a different
investment perspective and maintain different asset allocation or other recommendations from those shown here.

Details on the simulations are provided on page 15.

Note to All Readers: The information contained herein reflects, as of the date hereof, the views of AllianceBernstein L.P. (or its applicable affiliate providing this
publication) (“AllianceBernstein”) and sources believed by AllianceBernstein to be reliable. No representation or warranty is made concerning the accuracy of any data
compiled herein. In addition, there can be no guarantee that any projection, forecast, or opinion in these materials will be realized. Past performance is neither indicative
of, nor a guarantee of, future results. The views expressed herein may change at any time subsequent to the date of issue hereof. These materials are provided for
informational purposes only, and under no circumstances may any information contained herein be construed as investment advice. AllianceBernstein does not provide
tax, legal, or accounting advice. The information contained herein does not take into account your particular investment objectives, financial situation, or needs, and
you should, in considering this material, discuss your individual circumstances with professionals in those areas before making any decisions. Any information contained
herein may not be construed as any sales or marketing materials in respect of, or an offer or solicitation for the purchase or sale of, any financial instrument, product, or
service sponsored or provided by AllianceBernstein L.P. or any affiliate or agent thereof. References to specific securities are presented solely in the context of industry
analysis and are not to be considered recommendations by AllianceBernstein. AllianceBernstein and its affiliates may have positions in, and may effect transactions in,
the markets, industry sectors, and companies described herein. This document is not an advertisement and is not intended for public use or additional distribution.

MSCI makes no express or implied warranties or representations and shall have no liability whatsoever with respect to any MSCI data contained herein. The MSCI data
may not be further redistributed or used as a basis for other indices or any securities or financial products. This report is not approved, reviewed or produced by MSCI.

Investors should consider the investment objectives, risks, charges and expenses of the Fund/Portfolio carefully before
investing. For copies of our prospectus or summary prospectus, which contain this and other information, visit us online at
www.alliancebernstein.com or contact your AllianceBernstein Investments representative. Please read the prospectus and/or
summary prospectus carefully before investing.

AllianceBernstein Investments, Inc. (ABI) is the distributor of the AllianceBernstein family of mutual funds. ABI is a member of FINRA and is an affiliate of
AllianceBernstein L.P., the manager of the funds.

For financial representative, qualified retirement plan sponsor and institutional investor use only. Not for inspection by, distribution or quotation to, the general public.

AllianceBernstein L.P.
1345 Avenue of the Americas

New York, NY 10105
212.969.1000
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