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T

arget-date or lifecycle funds have
been growing at a very rapid rate
over the past few years and currently are the default option in
many employer-sponsored and individual
retirement plans.1 These funds become
increasingly conservative as the retirement
date approaches, largely by reallocating
capital from stocks to bonds and cash, and
are based on the seemingly plausible idea
that investors are able to take larger risks
when they are young than when they are
approaching retirement. Is it possible that,
despite their popularity and many valuable
characteristics, these funds could be detrimental to investors?
Arnott [2012] suggests that this is
indeed the case. In a recent and provocative article, he argues that investors would
be better off following a strategy opposite
to that implemented by target-date funds.
In fact, he argues that, if investors focus on
the capital accumulated at retirement, instead
of making their portfolios more conservative, they should make their portfolios more
aggressive as retirement approaches.
This counterintuitive recommendation follows from a rather obvious but often
overlooked fact first highlighted by Shiller
[2005]: Target-date funds expose investors
to stocks more in the early years, when the
accumulated capital is not large, and less in
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later years, when the accumulated capital is
much larger. Put differently, these funds are
aggressive when the portfolio is small and
conservative when the portfolio is large,
which is likely to be suboptimal in terms of
capital accumulation.
However, as defenders of target-date
funds correctly point out, the goal of these
funds is not to maximize the accumulated
savings at retirement, but rather to balance
risk and return.2 In other words, these funds
are designed to be aggressive when investors
are young and more able to bear losses, and to
progressively reduce the likelihood of negative surprises as investors approach retirement
and their desire or ability to bear risk wanes.
This is in fact consistent with evidence
showing that, when approaching retirement,
most target-date fund users prefer downside
protection, rather than upside potential.3
As is the case with many issues in
finance, this controversy perhaps ultimately
comes down to how risk is def ined. A
conservative strategy may deliver a smooth
ride and few negative surprises, but it is likely
to underperform an aggressive strategy in
terms of the capital accumulated at retirement. So which strategy is riskier: the one
that delivers the bumpier ride or the one that
is likely to underperform in the long term?
Needless to say, a consensus on this issue is
hard, if not impossible to reach.
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And yet the comprehensive international sample
considered in this article provides some interesting
insights. First, the mean and median terminal wealth
are lower with strategies that become more conservative as retirement approaches (lifecycle strategies) than
with those that become more aggressive as retirement
approaches (contrarian strategies). Second, contrarian
strategies outperform lifecycle strategies in terms of all
the upside potential variables considered here.
Third, contrarian strategies keep investors more
uncertain about their terminal wealth than lifecycle
strategies. But, fourth, the former’s downside potential
is typically more limited; that is, contrarian strategies
tend to deliver a higher terminal wealth in bad scenarios
than lifecycle strategies do.
These last two points combined imply that, fifth,
the higher uncertainty of contrarian strategies is basically uncertainty about how much better, not how much
worse, investors are expected to fare with them than
with lifecycle strategies. Finally, the results just summarized generally apply to the comparison between
lifecycle strategies and the other (equity-driven and
balanced) strategies considered in this article.
The rest of the article is organized as follows.
The next section discusses in more detail the issue at
stake and the most relevant contributions on this topic.
The section that follows it discusses the evidence from
a comprehensive sample covering 19 countries, two
regions, and the 11 full decades between 1900 and
2009. Finally, the last section provides an assessment.
An Appendix concludes the article.
THE ISSUE
Lifecycle Strategies and Glidepaths

Financial advisors typically recommend that
investors adjust their asset allocation over time so that
their portfolios become increasingly conservative as
they approach retirement. This is achieved by periodically reducing the allocation to relatively more-volatile
assets, such as stocks, and increasing the allocation to
relatively less-volatile assets, such as bonds and cash.
This broad strategy is typically referred to as a lifecycle
strategy and is at the center of the issues discussed in
this article.
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A glidepath is the relationship between a fund’s
asset allocation and the investor’s age, or number of years
to retirement.4 There are two types of glidepaths, glide
to and glide through; the former features an asset allocation that evolves until the retirement date, and the latter,
an asset allocation that keeps evolving after the retirement date. “Through” glidepaths predominate in terms
of both number and assets under management.
Although glidepaths vary considerably across providers, all of them share two characteristics. First, the
asset allocation is adjusted exclusively as a function of the
number of years to retirement, thus ignoring many other
relevant variables, such as investors’ preferences, risk tolerance, and wealth, to name but a few; and second, they
all feature decreasing equity allocations and increasing
bond allocations, thus becoming more conservative as
retirement approaches. It is this second feature of glidepaths that Shiller [2005] and Arnott [2012] question and
is also at the center of the issues discussed here.
Risk and the Holding Period

The relationship between risk and the holding
period is a contentious issue with a long history in
finance, often referred to as the time-diversification
controversy. Estrada [2013a] discusses this topic at length
and highlights that the disagreements are largely due to
two reasons. First, investors assess risk in different ways
and hence view its evolution over time in varied ways;
and second, time diversification is a broad term often
used to refer to different (though related) issues.
Regarding this latter point, three issues are often
bundled within the time-diversif ication umbrella.
The first is whether the risk of an asset, particularly
stocks, decreases with the holding period. The second
is whether the relative risk of two assets changes with
the holding period. The third is whether, as the holding
period shortens, investors should gradually decrease the
proportion of more-volatile assets and increase that of
less-volatile assets.5
Samuelson [1963, 1969] formally argued that an
investor’s asset allocation should be independent from
the length of the holding period. In other words, the
proportion of stocks, bonds, and other assets in an investor’s portfolio should be the same when saving begins
and when the investor is about to retire. This peculiar
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argument, which holds under rather strong assumptions,
spanned an extensive literature both supporting and disputing the wisdom of time diversification. See Estrada
[2013a] for an overview of this discussion.
Although the controversy on this topic continues,
Samuelson [1994] eventually accepted that there are valid
reasons for decreasing exposure to risky assets as investors approach retirement and their holding period shortens.6 In fact, this recommendation eventually became
and currently remains the conventional wisdom and is
ref lected both in the standard advice given by financial
advisors, and in the huge growth of target-date funds.
The Role of Periodic Contributions

Most of the time diversification literature tends
to ignore an issue that is critical to the discussion here:
namely, that investors make periodic contributions
to their retirement funds during their working years.
Hence, the capital accumulated at retirement is a function of both the asset allocation and the size and timing
of the contributions.
Shiller [2005] was the first to emphasize that investors following a lifecycle strategy have a large exposure
to stocks when (they are young and) their savings are
low, and a small exposure to stocks when (they are older
and) their savings are higher. He evaluated the wisdom
of this approach through simulations, found that lifecycle
strategies are too conservative, usually underperforming
portfolios fully invested in stocks, and concluded that
these strategies may not be optimal for investors saving
for retirement.7
Basu and Drew [2009] consider several lifecycle
strategies and their mirrors (strategies that remain
invested in stocks, bonds, and cash for the same amount
of time as lifecycle strategies but evolve in the opposite
direction, from less aggressive to more aggressive) and
find that investors should become more, rather than less
aggressive over time. In other words, their results support those of Shiller [2005] and suggest that investors
should follow glidepaths opposite to those featured by
target-date funds. Their results also highlight that asset
allocation is more important when investors are older
and have larger portfolios than when they are younger
and have smaller portfolios.
Ayres and Nalebuff [2010] emphasize the role of
the present value of lifetime savings, defined as the value
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of current savings plus the present value of expected
savings. They argue that savers should have a constant
asset allocation (which they call the “Samuelson share”)
relative to lifetime savings, which typically implies a leveraged position in stocks when investors are young and
their current savings are low. Importantly, the glidepath
they recommend is similar to standard glidepaths, in the
sense that the asset allocation becomes more conservative over time.
Notice that the extent to which the present value
of expected future savings can be considered a bond
really depends on the saver’s type of job. A tenured professor, whose salary increases at a rather predictable rate
over time, can plausibly consider the present value of
her income as a bond; but it would hardly be plausible
for an investment banker to do the same. Ultimately,
the key variable is how correlated the expected salaries
(hence expected savings) are to the stock market. The
more correlated expected salaries and savings are to the
stock market, the less plausible it becomes to consider
the present value of expected savings as a bond.
Basu et al. [2011] question the rationale of asset
allocation based only on the number of years to retirement. They argue that a dynamic switching strategy that
is not unidirectional (i.e., that it is free to switch from
stocks to bonds or from bonds to stocks) produces superior results. More precisely, they show that a strategy that
considers both the accumulated capital and the investor’s
target almost stochastically dominates both lifecycle and
balanced strategies.
Finally, Arnott [2012] compares a lifecycle strategy
that begins with an 80–20 (and ends with a 20–80)
stock–bond allocation to both a mirror strategy that
begins with a 20–80 (and ends with an 80–20) stock–
bond allocation, and a balanced strategy that keeps a
constant 50–50 stock–bond allocation. He finds that
the lifecycle strategy is inferior to the two alternatives
he considers in terms of capital accumulation and thus
questions the wisdom of lifecycle investing.8 Arnott et al.
[2013] elaborate on the shortcomings of lifecycle strategies and discuss potential improvements.
EVIDENCE

The literature that evaluates the plausibility of
lifecycle strategies, taking into account the critical role
that periodic contributions play on wealth accumulation,
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besides being scarce, is both recent and largely limited to
U.S. data. This is the case with the already-mentioned
work of Shiller [2005], Basu and Drew [2009], Ayres
and Nalebuff [2010], Basu et al. [2011], and Arnott
[2012].9 Hence, the ultimate purpose of this article is to
provide a broader perspective on this issue by considering a comprehensive sample of 19 countries and two
regions over 110 years.
The sample considered here is the Dimson–
Marsh–Staunton [DMS] dataset, described in detail
in Dimson et al. [2002]. The sample contains annual
returns for stocks and government bonds over the
period from 1900 to 2009. Returns for individual
countries are real (adjusted by local inf lation) and in
local currency. Returns for the two regions considered, Europe and the world, are real (adjusted by U.S.
inf lation) and in dollars. In all cases, returns account
for capital gains and losses and cash f lows (dividends
or coupons). Exhibit A1 in the Appendix summarizes
some characteristics of all the series of stock and bond
returns in the sample.
The investor considered here has a working life
of 40 years and makes 40 annual contributions to his
retirement fund. Each year he contributes an inf lationadjusted lump sum of $1,000 (a figure easily scalable, also
considered by Arnott, [2012]) and rebalances his portfolio at the same time, for a cumulative contribution of
$40,000 in real terms.10 For each country and region, 71
overlapping 40-year working lifetimes are considered,
the first over 1900–1939 and the last over 1970–2009.
The focus of the analysis is on the series that collects the
terminal wealth (the capital accumulated at retirement)
across the 71 working lifetimes for each country, region,
and strategy considered.
Symmetric Strategies

As already discussed, the glidepath of lifecycle
strategies features allocations that become more conservative over time, with a decreasing proportion of stocks
and an increasing proportion of bonds. Five such strategies are considered here. The first starts fully invested
in stocks and ends up fully invested in bonds; that is, it
starts with a 100–0, and ends with a 0–100 stock–bond
allocation. The other lifecycle strategies considered are
similar. They begin with 90–10, 80–20, 70–30, and
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60–40, and respectively end with 10–90, 20–80, 30–70,
and 40–60 stock–bond allocations. In all cases, the asset
allocation between the beginning and the end of each
40-year working lifetime changes annually and linearly
over time.
As in Basu and Drew [2009] and Arnott [2012],
we evaluate lifecycle strategies against their mirrors,
that is, contrarian strategies that, relative to lifecycle
strategies, start and end with opposite allocations to
stocks and bonds. To illustrate, we evaluate the lifecycle
strategy that starts fully invested in stocks and ends fully
invested in bonds against a mirror strategy that starts
fully invested in bonds and ends fully invested in stocks.
We evaluate the lifecycle strategy that starts with a 90–10
(and ends with a 10–90) stock–bond allocation against a
mirror strategy that starts with a 10–90 (and ends with
a 90–10) stock–bond allocation, and so forth.
Lifecycle and contrarian strategies are thought of as
symmetric here for two reasons. First, because their asset
allocations evolve in opposite directions, mirroring each
other. And second, because they spend the same amount
of time invested in stocks and bonds, only differing on
when they do so.
Importantly, note that all contrarian strategies
have a common characteristic: namely, that they are
less aggressive earlier, when investors are younger and
savings are lower, and more aggressive later, when investors are older and savings are higher; hence, they feature
glidepaths opposite to those featured by lifecycle strategies. This makes it possible to compare the performance
of standard glidepaths against that of inverse glidepaths,
which in turn enables an evaluation of Shiller’s [2005]
critique of lifecycle strategies, that is, that it may be
suboptimal to be aggressive with a small capital and
conservative with much more capital.
Exhibit 1 summarizes the results of the analysis for
the five lifecycle strategies considered and their respective mirrors for the U.S (Panel A) and the two regions in
the sample, Europe (Panel B) and the world (Panel C).
The exhibit summarizes the behavior of the series that
collect, for each strategy, the terminal wealth across the
71 overlapping 40-year working lifetimes. The figures
reported are averages across these 71 lifetimes and are
expressed in thousands of dollars.
Consider the U.S. results first. For each pair of a
lifecycle strategy and its mirror, it is always the case that
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the latter accumulates a higher mean terminal wealth.
In the case of the 80–20 strategy (considered by Arnott
[2012]) and its mirror, the mean terminal wealth of the
latter is more than 24% higher ($137.1 versus $110.4).
In the case of the more extreme 100–0 strategy and its
mirror, the difference in favor of the latter is almost
44% ($147.2 versus $102.5). Needless to say, these differences are substantial and relevant enough for investors
to evaluate carefully, particularly given that the analysis
is based on real returns and that these are differences in
purchasing power.
Importantly, note that in all (lifecycle and contrarian) strategies, the mean terminal wealth is higher

than the median terminal wealth, in some cases substantially so. This indicates a positive skewness in the
distribution of terminal wealth, which in turn suggests
two things. First, it suggests that these distributions
have a higher upside potential than downside potential.
Second, it implies that the probability of obtaining at
least the mean terminal wealth is lower than 50%.11 In
other words, only the lucky investors obtain the mean
terminal wealth.
A comparison of the median terminal wealth
delivered by lifecycle strategies and their mirrors points
in the same direction but favors contrarian strategies to
an even larger degree. In the case of the 80–20 strategy

EXHIBIT 1
Terminal Wealth—Symmetric Strategies
This exhibit shows summary statistics for ten strategies evaluated over 71 overlapping 40-year periods, beginning with 1900–1939 and ending
with 1970–2009. The strategies consider annual contributions of $1,000 in real terms; start invested in stocks in the proportion indicated by
the left end of the ranges shown in the first row; finish invested in stocks in the proportion indicated by the right end of those ranges; and
linearly shift between stocks and bonds, rebalancing at the end of each year, from the left to the right end of the ranges. For each of the ten
strategies, the statistics describe the series that collects the terminal wealth across the 71 working lifetimes and include the mean, median,
lowest (Min) and highest (Max) values, standard deviation (SD), average of the lowest decile (AvgD1) and quartile (AvgQ1), and average of the
highest decile (AvgD10) and quartile (AvgQ4). The data are described in Exhibit A1 in the Appendix. All figures in thousands of dollars.
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and its mirror, the median terminal wealth of the latter is
more than 30% higher ($132.1 versus $101.5). In the case
of the more extreme 100–0 strategy and its mirror, the
difference in favor of the latter is more than 54% ($130.5
versus $84.6). Again, these differences in purchasing
power are clearly substantial and relevant enough for
investors to evaluate carefully.
The rest of the upside potential variables considered here—the highest terminal wealth (Max), the
average terminal wealth in the highest decile (AvgD10),
and the average terminal wealth in the highest quartile
(AvgQ4)—all point in the same direction. They all favor
the contrarian strategies, in some cases by a very substantial margin.
However, as already mentioned, the goal of lifecycle
strategies is not to maximize expected terminal wealth,
but rather to provide an acceptable balance between risk
and return. Hence, it is essential to explore not only differences in the capital accumulated at retirement, but also
differences in the risk borne by investors. The volatility
(SD) figures in Exhibit 1 measure the variability of the
final outcome (that is, uncertainty about the terminal
wealth) across the 71 working lifetimes considered. As
the exhibit shows, in all cases such variability is higher
under contrarian strategies. In other words, contrarian
strategies keep investors more uncertain about their terminal wealth than do lifecycle strategies.
It is important to notice that the volatility considered here measures uncertainty about terminal wealth,
not uncertainty about the value of the portfolio during
the holding period. The latter is more relevant for shortterm investors, or those who often react to short-term
volatility, which is not the case for the investor saving
for retirement who is the focus of the analysis here. In
any case, volatility measured at the end of the holding
period and during the holding period generally point in
the same direction. To illustrate, using the same sample
considered here, Estrada [2013b] calculates both measures of uncertainty for stock and bond markets and
finds that they virtually always yield the same conclusion
about the relative risk of stocks and bonds.
That being said, volatility is but one measure of
risk, and not necessarily the most plausible one, particularly when focusing on saving for retirement. Investors
should and do also care about their performance in lowreturn scenarios. A natural question to ask, then, is this:
How do investors fare during bad times by following
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any of the 10 strategies considered? And here the data
begins to tell a different story about risk.
As Exhibit 1 shows, the lowest terminal wealth
(Min) is in all cases lower with lifecycle strategies than
with their respective mirrors. The differences are not
large, but they are all in the same direction, and imply
that although lifecycle strategies keep investors less
uncertain about their terminal wealth than contrarian
strategies, they do not necessarily provide them with
more capital at retirement in worst-case scenarios. In
fact, the opposite is the case.
Shifting the focus slightly from worst-case scenarios
to merely bad scenarios does not affect the previous conclusion significantly. The average terminal wealth in
the lowest decile (AvgD1) is in all cases higher under
lifecycle strategies, but in no case by more than 4%. The
average terminal wealth in the lowest quartile (AvgQ1)
is in all cases but one (the 60–40 strategy and its mirror,
and very marginally) higher under contrarian strategies,
but again in most cases the differences are not large (less
than 7%).
The fact that contrarian strategies have a much
higher upside potential than, but similar downside
potential to, lifecycle strategies suggests that the former’s
higher volatility is mostly upside risk; that is, uncertainty
about how much higher, not how much lower, investors’ terminal wealth is expected to be with contrarian
strategies. This is an important consideration, often
overlooked when comparing volatility figures, but it is
particularly important here, given the positive skewness
of all the distributions of terminal wealth.
In the case of the U.S., the evidence then suggests that contrarian strategies that feature glidepaths
opposite to those of lifecycle strategies provide investors with a much higher upside potential and similar
downside potential. In other words, contrarian strategies
clearly have an edge over lifecycle strategies in terms of
expected terminal wealth; whether lifecycle strategies
have an edge in terms of risk, on the other hand, depends
on whether investors assess it by focusing on volatility
or on downside potential.
The evidence for the two regions considered,
Europe and the world, confirms and in fact strengthens
the previous conclusions. In all cases the mean and
median terminal wealth of contrarian strategies are
higher than those of lifecycle strategies. The former also
outperform the latter when considering any of the other
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three measures of upside potential (Max, AvgD10, and
AvgQ4).12
In terms of volatility, however, it is not as clear as it
is in the U.S. that contrarian strategies are more volatile
than lifecycle strategies. In fact, the opposite is the case
in three out of the five strategies considered in Europe,
and in all five strategies considered in the world market.
More importantly, the downside potential also favors
contrarian strategies; this is the case both in Europe
and in the world market, and for all the five strategies considered. In other words, the downside potential
of contrarian strategies in worst-case scenarios (Min)
and bad scenarios (AvgD1 and AvgQ1) is more limited
than that of lifecycle strategies. In the world market,
and on average across all five strategies considered, contrarian strategies provide investors with 18% (Min), 24%
(AvgD1), and 18% (AvgQ1) higher terminal wealth than
do lifecycle strategies.
Other Strategies

As already discussed, the 10 strategies considered
so far, five lifecycle and five contrarian strategies, are
symmetric on two counts: Their asset allocations evolve
in opposite directions, mirroring each other, and they
spend the same amount of time invested in stocks and
bonds, only differing on when they do so. This section considers five additional strategies, none of which is
symmetric (as just defined) with respect to the lifecycle
strategies discussed in the previous section.
Three of the five strategies are fully invested in
stocks over 40, 30, and 20 years; these strategies are
respectively labeled 100 × 40, 100 × 30, and 100 × 20,
and (for lack of a better name) referred to as equitydriven strategies. The first of these strategies is fully
invested in stocks throughout the 40-year working lifetime; the other two are fully invested in stocks over 30
and 20 years, shift annually and linearly out of stocks
and into bonds for the remaining 10 and 20 years, and
finally end with a 50–50 stock–bond allocation one year
before retirement. We chose this final allocation simply
because it is what Vanguard target-date funds have at
the retirement date.
The other two strategies considered in this section are balanced strategies, which aim to maintain a
constant asset allocation. We consider two variations,
the first maintaining a 50–50, and the second a 60–40
stock–bond allocation. Because these strategies are
58
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invested 50% and 60% in stocks over 40 years, they are
respectively labeled 50 × 40 and 60 × 40. As is the case
with all the other strategies considered in this article,
the rebalancing (in this case, to maintain a constant asset
allocation) is performed at the end of each year.
The first five columns of Exhibit 2 summarize
the performance of the five strategies introduced in this
section for the U.S. (Panel A), Europe (Panel B), and
the world (Panel C). The last column of this exhibit
(AvgLC) shows averages for the five lifecycle strategies considered in the previous section and shown in
Exhibit 1.
As before, consider the case of the U.S. first. In
terms of mean terminal wealth, the equity-driven strategies handsomely beat all lifecycle strategies. Note in the
last column of Exhibit 2 that the average mean terminal
wealth of the five lifecycle strategies is $110.5; hence,
the 100 × 40 strategy provides a mean terminal wealth
of more than twice as high [$223.5]. The differences in
terms of median terminal wealth are just as substantial.
The average median terminal wealth of the five lifecycle
strategies is $100.6; hence, the 100 × 40, 100 × 30, and
100 × 20 strategies deliver roughly 88%, 85%, and 69%
higher median terminal wealth. The rest of the upside
potential variables (Max, AvgD10, AvgQ4) also show
considerable differences in favor of the equity-driven
strategies.
Predictably, equity-driven strategies keep investors
more uncertain about their terminal wealth than lifecycle strategies do, as indicated by their higher volatility
(SD). However, equity-driven strategies provide investors with a more limited downside potential, as measured by worst-case scenarios (Min) and bad scenarios
(AvgD1 and AvgQ1). Hence, the higher variability of
equity-driven strategies simply ref lects more uncertainty
about the upside potential; that is, how much better, not
how much worse, investors are expected to fare with
these strategies than with lifecycle strategies.
The evidence for Europe and the world market
confirms all the results just discussed for the U.S.
Equity-driven strategies clearly outperform lifecycle
strategies in terms of mean and median terminal wealth,
and more generally in term of upside potential. Furthermore, equity-driven strategies keep investors more
uncertain about their terminal wealth, but given their
more limited downside potential, this again ref lects
uncertainty about how much better, not how much
worse, investors are expected to fare with them.
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Terminal Wealth—Other Strategies
This exhibit shows summary statistics for five strategies evaluated
over 71 overlapping 40-year periods, beginning with 1900–1939
and ending with 1970–2009. The strategies consider annual contributions of $1,000 in real terms. The first strategy (100 × 40) is fully
invested in stocks for 40 years. The next two are fully invested in
stocks for 30 (100 × 30) and 20 (100 × 20) years, then linearly shift
out of stocks and into bonds, rebalancing at the end of each year,
until they end with a 50–50 stock–bond allocation one year before
retirement. The last two strategies (50 × 40 and 60 × 40) maintain
a constant allocation to stocks (50% and 60%) over 40 years, rebalancing at the end of each year. The last column shows averages for
the lifecycle strategies (AvgLC) considered in Exhibit 1. For each
of the five strategies, the statistics describe the series that collects
the terminal wealth across the 71 working lifetimes and include the
mean, median, lowest (Min) and highest (Max) values, standard
deviation (SD), average of the lowest decile (AvgD1) and quartile
(AvgQ1), and average of the highest decile (AvgD10) and quartile
(AvgQ4). The data are described in Exhibit A1 in the Appendix.
All figures in thousands of dollars.

A comparison of the two balanced strategies considered here and the five lifecycle strategies already
discussed also yields similar conclusions, with a few
exceptions in Europe and the world. Exhibit 2, Panels
B and C show that the 50 × 40 strategy has slightly lower
volatility (uncertainty about terminal wealth) than the
average lifecycle strategy, both in Europe and in the world
market; the same is the case for the 60 × 40 strategy in
the world market. Furthermore, the 50 × 40 strategy has
slightly lower upside potential (Max, AvgD10, AvgQ4)
than the average lifecycle strategy in the world market.
Except for these (largely minor) exceptions just
noted, the rest of the results for the comparison between
balanced and lifecycle strategies yield similar conclusions
to those already discussed for the comparison between
equity-driven and lifecycle strategies, which in turn are
similar to those of the comparison between contrarian
and lifecycle strategies. Overall, the two balanced strategies appear to be somewhat less aggressive than the contrarian and equity-driven strategies considered here.
A Comprehensive Sample

The results discussed so far provide an evaluation
of lifecycle strategies relative to three types of strategies
(contrarian, equity-driven, and balanced strategies) for
the U.S., Europe, and the world. This section broadens
the scope of the analysis by assessing the evidence from
19 countries, again including the U.S. Exhibit 3 reports
averages across all 19 countries in the sample; Panel A
focuses on lifecycle and contrarian strategies, and Panel B
on equity-driven and balanced strategies. The countryby-country analysis is available in an additional appendix
from The Journal of Portfolio Management’s website, or
from the author upon request.
On average, across the 19 countries in the sample,
the general results discussed in the previous two sections clearly hold. Contrarian, equity-driven, and balanced strategies provide investors with higher mean and
median terminal wealth than lifecycle strategies; in some
cases, such as with equity-driven strategies, the differences are substantial. These three types of strategies also
have a higher upside potential than lifecycle strategies,
in many cases by a considerable margin.

SUMMER 2014

JPM-ESTRADA.indd 59

THE JOURNAL OF PORTFOLIO M ANAGEMENT

59

7/19/14 8:29:32 AM

EXHIBIT 3
Terminal Wealth—Cross-Sectional Results
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This exhibit shows summary statistics for 15 strategies evaluated over 71 overlapping 40-year periods, beginning with 1900–1939 and ending
with 1970–2009. The strategies are those described in Exhibits 1 and 2. The last column of Panel B shows averages for the lifecycle strategies
(AvgLC) considered in Panel A. For each of the 15 strategies, the statistics describe the series that collects the terminal wealth across the 71
working lifetimes and include the mean, median, lowest (Min) and highest (Max) values, standard deviation (SD), average of the lowest decile
(AvgD1) and quartile (AvgQ1), and average of the highest decile (AvgD10) and quartile (AvgQ4). The data are described in Exhibit A1 in
the Appendix. All figures in thousands of dollars.

It remains the case that contrarian, equity-driven,
and balanced strategies keep investors more uncertain
about their terminal wealth than do lifecycle strategies.
But it also remains the case that the downside potential
of these strategies is more limited. Hence, the higher
variability is merely upside risk; that is, uncertainty
about how much more, not how much less, terminal
wealth investors are expected to have at retirement.
On average across the 19 countries in the sample,
then, it is the case that, relative to the five lifecycle
strategies, all 10 alternative (five contrarian, three
equity-driven, two balanced) strategies considered here
provide investors with 1) higher mean and median
terminal wealth; 2) higher upside potential; 3) more
limited downside potential; and 4) higher uncertainty
about their terminal wealth, but are largely limited to
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how much better, not how much worse, investors are
expected to fare with them.
ASSESSMENT

There is little question that target-date funds have
been growing at a very fast pace and have become an
extremely popular choice to save for retirement. And
there are good reasons for this: these funds provide
investors with a one-stop shopping alternative, broad
diversification, and automatic periodic rebalancing
without their active intervention, all of which are clearly
beneficial. They also seem to make sense intuitively,
exposing savings to higher risk when investors are young
and more able to tolerate losses, and to lower risk when
investors are older, have less desire to tolerate volatility,

SUMMER 2014

7/19/14 8:29:33 AM

The Journal of Portfolio Management 2014.40.4:52-64. Downloaded from www.iijournals.com by F C on 08/16/14.
It is illegal to make unauthorized copies of this article, forward to an unauthorized user or to post electronically without Publisher permission.

and have less time to recover from losses. In short, lifecycle strategies are popular at least in part because they
simply feel right.
However, despite their unquestionable benefits, it
seems wise to ask whether investors could pursue better
strategies, in the sense of leading them to have more
capital at retirement, to bear a lower risk, or both. The
comprehensive evidence discussed here, consistent with
the limited previous literature on the subject, suggests
that investors could do better with alternative strategies
that are very easy to implement. Some, like balanced
strategies, can be implemented simply by investing in a
balanced fund, which are currently and widely available
in the market.
The results discussed show that the simple alternative strategies considered here provide investors with
greater expected wealth at retirement, and more generally higher upside potential, than lifecycle strategies.
Although the former may increase investors’ uncertainty
about expected terminal wealth, given that their downside potential is more limited, the additional uncertainty
largely ref lects upside risk; that is, uncertainty about
how much better, not how much worse, investors are
expected to fare with these alternative strategies than
with lifecycle strategies.
As is the case with many issues in finance, this
controversy perhaps ultimately comes down to how risk
is defined. Some investors may view the alternative strategies considered here as riskier than lifecycle strategies
because, in general, they keep investors more uncertain
about their terminal wealth. Some other investors may
alternatively view lifecycle strategies as riskier simply
because they are expected to underperform when it matters (at retirement) the alternative strategies discussed.
Which strategy is riskier, then, depends on how each
individual investor assesses risk.
In this regard, this comparison is not significantly
different to that between a strategy that aims to maximize risk-adjusted returns and another that aims to maximize expected terminal wealth, or the rate of growth
of the capital invested. Estrada [2010] and De Santiago
and Estrada [2013] compare two strategies, Sharpe-ratio
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maximization (SRM) and geometric mean maximization (GMM), and ultimately find similar results to those
discussed here when comparing lifecycle strategies to
contrarian, equity-driven, and balanced strategies. More
precisely, they find that GMM provides investors with
higher terminal wealth and upside potential, a more
volatile ride, and similar downside potential.
In general, because of their higher volatility, the
alternative strategies considered here are more likely to
surprise investors with a bigger drop by the end of an
investor’s working life than are lifecycle strategies. But,
critically important, this potential higher drop should be
more than offset by earlier larger gains. In other words,
the better investment results accumulated over a working
lifetime are likely to more than offset potential bad luck
towards the end of the road. An investor following the
alternative strategies discussed here may be knocked down
more than another following a lifecycle strategy, but will
fall from a higher place, thus ultimately being better off.
It is not for academics or practitioners to decide
how investors assess risk, but both can help illuminate
investors about the different ways in which risk can be
thought of. Volatility and downside potential are two
among many possibilities, and in the critical issue of
how to best save for retirement, they lead to somewhat
different conclusions about the relative costs and benefits
of lifecycle and alternative strategies. In fact, as noted by
Charlie Munger, Warren Buffett’s partner at Berkshire
Hathaway, “[If ] you’re investing for 40 years in some
pension fund, what difference does it make if the path
from start to finish is a little more bumpy or a little different than everybody else’s so long as it’s all going to
work out well in the end? So what if there’s a little extra
volatility.” (See Munger [1994]).
Despite the many unquestionable benefits of target-date funds, the alternative strategies considered here
are easy to implement and very likely to provide investors with a bigger nest egg at retirement. They may
leave investors somewhat more uncertain about how
much better they will do relative to following a standard
lifecycle strategy, but that seems to be an acceptable and
even desirable risk for investors to bear.
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APPENDIX

ENDNOTES

EXHIBIT A1

I would like to thank Tom Aabo, Rob Arnott, Anup
Basu, Mark Kritzman, Jack Rader, Rawley Thomas, and Bill
Ziemba for their comments. Sergi Cutillas provided valuable
research assistance. The views expressed and any errors that
may remain are entirely my own.
1
Assets in target-date funds have grown from $71 billion at
the end of 2005 to $378 billion at the end of 2011; see Charlson
and Lutton [2012]. Growth in these funds took off when they
became a qualified default investment alternative [QDIA] with
the passage of the Pension Protection Act of 2006.
2
Watson Wyatt [2009] points out in a report on lifecycle
strategies that it is “worth noting that the lifecycle concept
has never pretended to try to achieve the maximum possible
savings growth for an individual … Lifecycle is not designed
to maximize returns, but rather to balance risk and return …
It seeks to reduce risk as the capacity of the member to take
risk diminishes. …”
3
In a survey of 540 defined contribution plan participants run in September 2011, ING found that 80% of
target-date fund users preferred “stronger protection against
investment losses near and in retirement” rather than “stronger
potential for investment gain;” see ING Retirement Research
Institute [2012].
4
To illustrate, Vanguard maintains a 90% equity exposure through age 40 (the remaining 10% being allocated to
investment-grade bonds), steadily declines to a 30% equity
exposure through age 72 (the rest being allocated 45% to
investment-grade bonds, 20% to TIPS, and 5% to cash), and
keeps the asset allocation constant from that point on. See
Donaldson et al. [2012].
5
A well-known implementation of this aspect of timediversification is the ‘100−Age’ rule of thumb. This rule suggests that an investor who splits a portfolio between stocks
and bonds should have an exposure to bonds roughly equal
to his age, and an exposure to stocks roughly equal to 100
minus his age. Hence, a 30-year old investor should invest
30% in bonds and 70% in stocks, and a 65-year old investor
should invest 65% in bonds and 35% in stocks.
6
Samuelson [1994] admits that a shrinking holding
period calls for lowering the exposure to risky assets in three
settings. First, when returns are mean-reverting and investors
are more risk averse than indicated by a log utility function;
second, when investors have a subsistence level of terminal
wealth they wish to attain; and third, when human capital
plays a role in investment decisions. This last setting was
originally considered by Bodie, et al. [1992] and has become
a widely accepted justification for strategies that get more
conservative as investors approach retirement.
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Summary Statistics
This exhibit shows, for the series of annual returns, the arithmetic
(AM) and geometric (GM) mean return, standard deviation (SD),
semideviation for a 0% benchmark (SSD), and lowest (Min) and
highest (Max) return for all the stock and government bond markets
in the Dimson-Marsh-Staunton (DMS) dataset over the 1900–2009
period. Individual country returns are real (adjusted by local inf lation) and in local currency. Returns for Europe and the world
market are real (adjusted by U.S. inf lation) and in dollars. In all
cases, returns account for both capital gains/losses and cash f lows
(dividends or coupons). All figures in %.
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7

Earlier work by Hickman et al. [2001] reaches similar
conclusions. They assess portfolios with different types of
U.S. bonds and stocks, find that investors that decrease the
risk of their portfolios over time suffer “huge penalties” in
terms of accumulated savings, and conclude that for investors
with holding periods longer than 20 years, any asset other
than stocks offers little benefit in terms of risk reduction and
substantially less expected wealth. Although Hickman et al.
[2001] discuss their results within the general framework of
lifecycle investing, periodic contributions do not play a role
in their results; rather, their discussion is more akin to that
of the time-diversification literature.
8
In private correspondence, Rob Arnott emphasized
the fact that lifecycle strategies create valuation-indifferent
demand for bonds as investors approach retirement, which
may be particularly damaging when nominal yields are very
low, and real yields are negative, as they were in early 2013.
Although this is true, it could also be argued that contrarian
strategies create valuation-indifferent demand for stocks as
investors approach retirement, which may be particularly
damaging when stocks are grossly overvalued, as they were
at the end of the 1990s.
9
Ayres and Nalebuff [2010] and Shiller [2005] broaden
their discussion beyond the U.S. with a glimpse of international evidence, and Booth and Yakoubov [2000] base their
analysis on evidence from the U.K.
10
There is of course more than one way to model the
pattern of contributions. Arnott [2012] considers a constant
contribution of $1,000 in real terms, just as is done here. Basu
and Drew [2009] consider an investor who has a starting
salary of $25,000, saves 9% of her annual salary, and expects
the latter to increase at the annual rate of 4%; hence, they
consider nominal savings indexed (roughly) by inf lation and
therefore (roughly) constant in real terms. Shiller [2005], on
the other hand, considers a hump-shaped pattern in savings,
with contributions peaking in the middle years of the saver’s
working life. In short, there is no agreement in the literature
regarding the most plausible pattern of contributions, but
different patterns are unlikely to affect the major conclusions
drawn from the analysis here.
11
This is because the probability of obtaining at least
the median terminal wealth is 50%, and in a distribution with
positive skewness the mean is higher than the median.
12
The only very minor exceptions to this statement are
in the world market; the 20–80, 30–70, and 40–60 strategies
have slightly lower terminal wealth in the highest quartile,
and in the 20–80 strategy in the highest decile, than their
mirrors. That being said, in all three cases the differences are
less than 3%.

SUMMER 2014

JPM-ESTRADA.indd 63

REFERENCES
Arnott, R. “The Glidepath Illusion.” Research Affiliates Fundamentals, September 2012, pp. 1-5.
Arnott, R., K. Sherrerd, and L. Wu. “The Glidepath Illusion…and Potential Solutions.” The Journal of Retirement, Vol.
1, No. 2 (2013), pp. 13-28.
Ayres, I., and B. Nalebuff. Lifecycle Investing–A New, Safe, and
Audacious Way to Improve the Performance of Your Retirement
Portfolio. New York: Basic Books, 2010.
Basu, A., and M. Drew. “Portfolio Size Effect in Retirement
Accounts: What Does It Imply for Lifecycle Asset Allocation
Funds?” The Journal of Portfolio Management, Spring 2009, pp.
61-72.
Basu, A., A. Byrne, and M. Drew. “Dynamic Lifecycle Strategies for Target Date Retirement Funds.” The Journal of Portfolio
Management, Winter 2011, pp. 83-96.
Bodie, Z., R. Merton, and W. Samuelson. “Labor Supply
Flexibility and Portfolio Choice in a Lifecycle Model.”
The Journal of Economic Dynamics and Control, 16 (1992), pp.
427-449.
Booth, P., and Y. Yakoubov. “Investment Policy for DefinedContribution Pension Scheme Members Close to Retirement:
An Analysis of the ‘Lifestyle’ Concept.” North American Actuarial Journal, 4 (2000), pp. 1-19.
Charlson, J., and L. Lutton. “Target-Date Series Research
Paper: 2012 Industry Survey.” Morningstar Fund Research, May
2012, pp. 1-58.
De Santiago, R., and J. Estrada. “Geometric Mean Maximization: Expected, Observed, and Simulated Performance.”
The Journal of Investing, 22 (2013), pp. 106-119.
Dimson, E., P. Marsh, and M. Staunton. Triumph of the Optimists—101 Years of Investment Returns. Princeton, NJ: Princeton University Press, 2002.
Donaldson, S., F. Kinniry, Jr., J. Ameriks, R. Aliaga-Díaz, B.
Redding, and A. Patterson. “Vanguard’s Approach to TargetDate Funds.” Vanguard Research, November 2012, pp. 1-20.
Estrada, J. “Geometric Mean Maximization: An Overlooked
Portfolio Approach?” The Journal of Investing, Winter 2010,
pp. 134-147.

THE JOURNAL OF PORTFOLIO M ANAGEMENT

63

7/19/14 8:29:34 AM

——. “Stocks, Bonds, Risk, and the Holding Period: An
International Perspective.” The Journal of Wealth Management,
Fall 2013a, pp. 25-44.

The Journal of Portfolio Management 2014.40.4:52-64. Downloaded from www.iijournals.com by F C on 08/16/14.
It is illegal to make unauthorized copies of this article, forward to an unauthorized user or to post electronically without Publisher permission.

——. “Rethinking Risk.” Working paper, 2013b.
Available at http://papers.ssrn.com/sol3/papers.cfm?
abstract_id=2318961.
Hickman, K., H. Hunter, J. Byrd, J. Beck, and W. Terpening.
“Life Cycle Investing, Holding Periods, and Risk.” The Journal
of Portfolio Management, Winter 2001, pp. 101-111.
ING Retirement Research Institute. “Participant Preferences
in Target-Date Funds: Examining Perceptions and Expectations Among Target-Date Users and Non-Users.” February
2012, pp. 1-20.
Munger, C. “A Lesson on Elementary, Worldly Wisdom as
It Relates to Investment Management & Business.” Speech at
USC Business School, 1994. Available at http://ycombinator.
com/munger.html.
Samuelson, P. “Risk and Uncertainty: A Fallacy of Large
Numbers.” Scientia (1963), pp. 1-6.
——. “Lifetime Portfolio Selection By Dynamic Stochastic
Programming.” Review of Economics and Statistics, 51 (1969),
pp. 239-246.
——. “The Long-Term Case for Equities.” The Journal of
Portfolio Management, Fall 1994, pp. 15-24.
Shiller, R. “Life-Cycle Portfolios as Government Policy.” The
Economists’ Voice, Vol. 2, No. 1, Article 14, (2005), pp. 1-14.
Watson, W. “Lifecycle Strategies: What Next?” April 2009,
pp. 1-16.

To order reprints of this article, please contact Dewey Palmieri
at dpalmieri@ iijournals.com or 212-224-3675.

64

THE GLIDEPATH I LLUSION : A N I NTERNATIONAL P ERSPECTIVE

JPM-ESTRADA.indd 64

SUMMER 2014

7/19/14 8:29:34 AM

