
us or anyone else because of who we are or what the distinguished blurbists
say on the cover. You should follow our advice because it makes sense and
because historical and simulation data confirm it. Trust, but verify. When
it comes to something as important as your retirement savings, you can’t
rely on theory or common sense alone, no matter how sensible it seems at
first blush and no matter how many people say it’s the thing to do. De-
mand to see the data!

We have tested our approach using stock market data back to 1871. In
each and every case—including the great crash of 1929 and the almost
great crash of 2008—our diversifying strategy did better than a traditional
investment strategy. It also worked better on the Nikkei and FTSE stock
data and in Monte Carlo simulations with alternative stock return distri-
butions. Chapters 3 through 5 provide the details, and all our data and es-
timates are available online at www.lifecycleinvesting.net.

The crash of 2008 was a nerve-wracking time for investors. The S&P
500 ended down 38 percent, and the day-to-day gyrations were at historic
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ally speaking, this is due to a rising income. But there are some other ways
this might happen.

This is the second book we’ve written together. In 2000, we signed a
contract to write Why Not?, a book on creativity for Harvard Business School
Press. We knew we were going to get a sizable advance in a year’s time and
that we were going to invest almost all that money in the stock market as
soon as we got it. The question we failed to ask at the time was: Why wait
two years before exposing any of that money to the benefits of market risk?
One answer is that we didn’t have the money in hand to invest.

But that’s a poor argument. To explain why, we’ll use some round num-
bers for the sake of illustration. Let’s say that we each started with
$160,000 invested in stocks and $40,000 invested in bonds. Our desired
allocation prior to getting the book advance was to be 80 percent in
equities, 20 percent in bonds, as illustrated in Figure 1.1.
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Stocks Bonds

160

40

Sticking to round numbers, our book advance was roughly $150,000,
which translated to about $45,000 each after taxes. We each planned to
spend $5,000 of that amount and put the other $40,000 into our retire-
ment savings. (Okay, we’re not much fun now, but we’ll have enough
money saved to still have some fun when we’re old.)

Remember that our goal was to be 80 percent invested in stocks, which
implies that when we got the advance we’d put $40,000 into our retirement
account, of which $32,000 would go into stocks and $8,000 into bonds.

FIGURE 1.1
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That’s all fine for the future, but why wait? There was nothing stopping
us from taking the $40,000 we already had in bonds and putting $32,000
into stocks right away. If you are thinking that was increasing our alloca-
tion to stocks, you have it backwards. Doing this was required to keep our
allocation 80/20.

Say we did nothing. Then our portfolio would become tilted more to-
ward bonds, as in Figure 1.2 below. We had the $40,000 in regular bonds,
plus the book advance. The promissory note from our publisher wasn’t
exactly like a regular Treasury bill. (Although given the size of Harvard’s
endowment, we’re not sure which is the worse credit risk.) And we’d ac-
tually have to write the book to get the check. We were pretty confident,
though, that we would get the book done.

20 L I F E C Y C L E  I N V E S T I N G

32
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Stocks

Bonds

160

40

80

To rebalance the scales, all we had to do was move $32,000 from bonds
over to stocks as in Figure 1.3. Although it may then look as if we only had
$8,000 invested in bonds, the forthcoming advance checks are much like a
bond. We knew the amount and when we’d get it, and we could figure out
how much would be left over after tax. Thus our true bond holdings were re-
ally the $8,000 in government bonds plus the $40,000 note from our book.

To do this calculation right, there’s one more step to take. Since we
wouldn’t get the bulk of the money for a year, we should discount the

FIGURE 1.2
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$40,000 to take this into account. We could get $40,000 in a year by buy-
ing a $38,000 zero-coupon bond. That implies that the true incremental
amount we have in bonds isn’t $40,000, but only $38,000. We should
have treated the $40,000 in a year as like $38,000 today and chosen to in-
vest 80 percent of that amount, or $30,400.

While a book advance might seem like a special or esoteric situation,
there is a general lesson here that is the key intuition underlying our whole
strategy. Your future salary is a lot like our book advance. You can predict,
more or less, how much you will make in the future and what you will do
with that money. Our main point is that you should figure out how you
would invest that money if you had it today and then try to achieve that
outcome. You won’t be able to do this perfectly, but getting close counts.

There are two steps here. The big step is to realize that (if you are like
most people) your future salary is like a bond and therefore you are prob-
ably much more heavily weighted in bonds than you realize. The second
step is to discount that bond back to today. Because that money comes in
the future, it isn’t quite as valuable as if you had it today.

We were all taught as children not to count our chickens before they
hatch. And we agree. But you should discount your chickens before they
hatch. Instead of ignoring your future retirement savings, you should cal-
culate the present value of expected saving contributions and start investing
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to having the same total dollar years exposure. In fact, the birthday rule
provides a slightly larger total stock exposure than the lifecycle strategy
that aims for a final stock allocation of 40 percent.*

Social Security

There is one more significant part of savings that we need to consider:
Social Security. Having Social Security is like owning a giant bond that
starts paying off at retirement age. Thus, even at retirement, Orus will
have substantial expected future savings in addition to whatever he has
saved up in his retirement accounts. For many retirees, the present value
of Social Security on the day they retire can often equal the savings that
they’ve accumulated over the course of their lifetimes. For example,
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*The two allocations come out the same when the Samuelson share is 41.7 percent.

FIGURE 2.1 Phases of Lifecycle Strategy
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Based on historical market volatility, there’s a 99 percent chance that
the constant 75/75 rule will lead you to end up with something more than
$167,000.* And there’s a 99 percent chance you’ll end up with something
less than $1.33 million. That’s the range you see on the left side of Figure
3.1. Under the 200/50 path, you will still end up with $749,000 on aver-
age, but now the range is reduced to $291,000, to $1.21 million.

When we saw this figure, we knew we were on to something. The di-
versifying lifecycle isn’t reducing risk because it is throwing more money
into the stock market. It has to be exposing the same amount of money to
stock, since it ends up with the same average return. It is reducing risk be-
cause it spreads the stock exposure across more years. This result doesn’t
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*In the introduction, we presented the numbers for two standard deviations, a range that
covers 95 percent of the potential outcome. Here we are being even more conservative. We are
looking at the 98 percent range of outcomes, so that there’s only a 1 percent chance of end-
ing up below the bottom level. 

FIGURE 3.1
Same Returns with Lower Risk
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The 200/61 lifecycle strategy doesn’t just do better on average or at the
bottom. Every outcome is $132,000 better, which is why whatever your
preferences toward risk may be, you should prefer the strategy on the right.

Instead of thinking about how much you gain or lose in absolute
terms, it makes more sense to measure risk in terms of a percentage of
your final accumulation. How would you feel if you were offered the same
risk package as 75/75, but now all the payouts are in euros? On average
you will end up with €749,000, where the downside is €167,000 and the
upside is €1.33 million. This should be an easy call. Since the euro is
worth 40 percent more than the dollar (at least when we were writing),
whatever happens, you’ll be 40 percent ahead of the game.

Moving to a 200/75 lifecycle strategy is just like shifting to euros, only
better. You can increase your expected outcome by 45 percent, up to $1.09
million, while maintaining the same percentage swing in outcomes. Under
the 75 percent allocation rule, you were living with a potential 78 percent
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swing in your retirement wealth. The bad outcome ($167,000) was 78
percent below your average accumulation of $749,000, and the good out-
come was 78 percent better. Under 200/75, there is the same potential 78
percent swing in outcomes, but the starting point is $1.09 million rather

than $749,000. Although your risk is the
same in terms of the percentage change, all
the outcomes, even the bad ones, are 45
percent better.

If you are willing to accept a small chance
of doing worse, there’s even more upside po-
tential. Let’s say that you wanted to match
the worst 1 percent outcome. In the case of
the constant 75 percent rule, that number is
$167,000. By accepting that same result as
the bottom of your range, you can further
improve your expected results.

A 200/83 rule is the lifecycle strategy
that matches the worst 1 percent result at
$167,000. Thus the two bars have the same
bottom. Now look at the upside potential.
On average, you will have $1.22 million, a
return that is 63 percent higher than a con-
stant 75 percent allocation (and as we’ll see
almost 90 percent better than the birthday
rule). To put it bluntly, this is the differ-
ence between being able to afford your re-
tirement and not.

The 200/83 lifecycle strategy channels
the benefits of diversification toward a

higher return. While the larger range of outcomes might seem scary at
first, it is the upside where the range has expanded. The new average is so
much higher that there’s a 90 percent chance of beating the $749,000 av-
erage result of the 75 percent rule, and the bottom of the 98 percent range
is still $167,000, the same as with the 75 percent rule.
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leveraged portfolio more than offset the Panic of 1893, when the market
fell by 19 percent in a single year. By that time, Zachary was forty-five
years old. His portfolio was only slightly leveraged (113 percent in stock),
so his portfolio only declined 22 percent during the Panic year. Even after
taking into account that he had to pay margin interest early on, when his
stock investments were made partially with borrowed money, the 200/83
strategy produced much higher retirement wealth than either of the tra-
ditional investment strategies.*
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*Our advice is to use stock options to gain leverage. Obviously stock options weren’t available
in the nineteenth century. In our calculations, we assume investors could borrow at the rate 
that banks offer to brokers. Today, leverage can be obtained for even less through the use of
options; see Chapter 7 and the FAQ at the end of this chapter for more on this topic.

FIGURE 3.4 Zachary’s Savings Under Different Strategies from 1871 
to 1914
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investor, Eleanor, whose savings are exposed to the market from 1966
through 2009.

And the winner, by a knockout, is the challenger.
Let’s look first at the traditional (90/50) target-date strategy. On aver-

age it produced an accumulation of just over $640,000. Of course, each of
our ninety-six investors, each born in different years, had different results.
The worst year for the strategy turned out to be for people born in 1854
and investing between 1877 and 1920. This investor (named Pierce after
Franklin Pierce) had very little to invest during the best parts of the 1870s,
partially suffered from the Panic of 1893, and couldn’t take full advantage
of the recovery because, by that time, he had shifted much of his assets
into bonds. Conversely, the best result for the 90/50 strategy occurred for
investor Herbert (named after Herbert Hoover), who was born in 1932
and worked between 1955 and 1998. This positive result is largely due to
the boom in the 1990s—which, unfortunately, the 90/50 strategy did not
allow him to take full advantage of, having then only a relatively small
proportion of his portfolio in stock. Had Herbert been following the
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TABLE 3.1 Results from 96 Simulated Investors: 1871–2009
Diversifying Improvement Improvement

Birthday Constant % Lifecycle over over 
Rule Stocks Strategy Birthday Rule Constant %

Max. % Inv. 90 75 200
Min. % Inv. 50 75 83

Mean Result $646,575 $748,839 $1,223,105 89.2% 63.3%

Min. Result $290,310 $308,726 $387,172 33.4% 25.4%
10th pct. $416,253 $449,266 $701,834 68.6% 56.2%
25th pct. $539,343 $561,032 $884,138 63.9% 57.6%
Median $641,555 $691,427 $1,146,812 78.8% 65.9%
75th pct. $779,044 $922,028 $1,522,653 95.5% 65.1%
90th pct. $870,921 $1,152,276 $1,929,577 121.6% 67.5%
Max. Result $1,026,903 $1,252,684 $2,177,424 112.0% 73.8%
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Figure 3.5 graphs the accumulations of the three strategies on an in-
vestor-by-investor basis indexed by the year in which the investor retired.

Zachary’s results live on the far left of the graph because he retired in
1914; we can see that the 200/83 strategy produced a retirement nest egg of
$798,481 for him, substantially outpacing the results of the traditional
strategies. The figure shows that all three strategies produced their lowest
absolute accumulations for workers retiring at the end of 1920 ($290,310–
387,172). For these investors, enduring the double-digit market declines in
1893, 1903, 1907, 1917, and 1920 was more limiting than the more se-
vere, but compact, declines of the Depression that other workers experienced.

The dominance of the lifecycle strategy over a constant 75 percent was
most challenged for investors retiring in 2002. The relative advantage of
the leveraged strategy is smallest in that year because the stock market fell
three years in a row (−5.2 percent in 2000; −13.5 percent in 2001; and
−20.1 percent in 2002) in the last years before retirement. These declines
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FIGURE 3.5 Comparison of Three Strategies over Historical Cohorts
and Cohorts in Progress
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ends up with the same stock allocation as a per-
centage of current savings, it doesn’t ramp
down as quickly as it tries to expose more of
Social Security to the market earlier. These ad-
ditional middle-age leverage years pay sub-
stantial dividends. Now, with Social Security
factored in, the expected result is $2.06 mil-
lion, almost double the results from either the
birthday rule ($1.15 million) or the constant
75 percent ($1.26 million). Those numbers in-
clude the value of the Social Security payoffs.
Thus if we just look at your savings on hand at
retirement—that is, your non–Social Security
wealth—the average results are more than dou-
ble. The new 200/83 produces an average nest
egg of $1.55 million, while the average birth-
day rule ends up with about $650,000, and the
constant 75 percent stock investors end up
with about $750,000. That’s right: Exposing
some of your Social Security to the market be-
fore you retire can more than double the size
of your personal retirement nest egg—all with-
out increasing your downside risk or asking
you to increase your savings contributions.

Figure 3.6 helps illustrate the comparison.
It is the same type of chart we showed earlier
in the chapter but now includes Social Secu-
rity as part of the final payoff. We think this
makes the choice very clear.

Of course the elephant in the room here is
the future of Social Security. For those near
retirement, this is something they can reason-
ably count on. But the long-run future of So-
cial Security is less clear. We come back to
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70

TABLE 4.1 Extension of Lifecycle Results to Foreign Markets
30 FTSE All-Shares Cohorts 

96 U.S. Cohorts (1871–2009) (1937–2009) 17 Nikkei 225 Cohorts (1950–2009)

Constant % Diversifying Improvement Constant % Diversifying Improvement Constant % Diversifying Improvement
(75/75) (200/83%) over (75/75) (200/83%) over (75/75) (200/83%) over 
Strategy Strategy Constant % Strategy Strategy Constant % Strategy Strategy Constant %

Max. % Inv. 75 200 75 200 75 200
Min. % Inv. 75 83 75 83 75 83

Mean Result $748,839 $1,223,105 63.3% £538,863 £870,619 61.6% ¥51,120,760 ¥96,864,911 89.5%

Min. Result $308,726 $387,172 25.4% £258,337 £492,356 90.6% ¥24,626,938 ¥32,181,435 30.7%
10th pct. $449,266 $701,834 56.2% £328,675 £637,066 93.8% ¥27,480,810 ¥37,304,150 35.7%
25th pct. $561,032 $884,138 57.6% £457,336 £742,526 62.4% ¥33,088,478 ¥47,345,900 43.1%
Median $691,427 $1,146,812 65.9% £546,441 £873,400 59.8% ¥42,556,445 ¥62,026,139 45.8%
75th pct. $922,028 $1,522,653 65.1% £649,572 £1,006,454 54.9% ¥58,724,153 ¥107,895,235 83.7%
90th pct. $1,152,276 $1,929,577 67.5% £730,990 £1,078,129 47.5% ¥89,853,314 ¥207,352,643 130.8%
Max. Result $1,252,684 $2,177,424 73.8% £846,333 £1,203,285 42.2% ¥100,875,394 ¥290,197,957 187.7%
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from 1950 through 1990. The market index grew by a factor of 100! At the
market peak, people feared that the Japanese would take over the world. In-
stead, Japan has lost two decades, and since that time the Nikkei has lost 75
percent of its value (and a bit more when measured in real terms).

In Figure 4.2, we compare the relative performance of the 200/83 strat-
egy to both the 75/75 and the 90/50. As you can see, not only are the
mean and minimum higher, but 200/83 has won for each and every one
of the individual cohorts.

The victory for the early cohorts is breathtaking. Investors retired with al-
most triple the nest egg. The reason is clear: The first cohort retired in 1990
at the very peak of the market, and leverage helped boost their returns dur-
ing what may have been the biggest bubble the world has ever seen.

More impressive is the fact that the leveraged strategy still won for those
retiring in 2009. These investors were only forty-eight and still heavily in-
vested in the market when the Nikkei crashed in 1990. And then it kept
falling over the next two decades. While the 200/83 performance has suf-
fered during this period, there was enough of a head start from the pre-1990
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FIGURE 4.1 Performance of the Nikkei 225 (1950–2009)
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run-up to keep the leveraged strategy ahead of both the constant 75 per-
cent as well as the more conservative 90/50 birthday rule.

It’s a Mediocre Life

Still, what if future returns of stocks are generally less rosy than the past?
Does lifecycle investing still work? Theory says, “Yes.” As long as the ex-
pected stock return is greater than the cost of borrowing money, you will
want to employ leveraged investing when you are young. You shouldn’t
borrow money at 6 percent to invest in stock that you think will have an
average return of 5 percent. That’s a losing proposition. But as long as
you expect stocks to earn more than the cost of borrowing (which has
averaged just 2.5 percent for the last ten years), you will want to do some
lifecycle investing.
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FIGURE 4.2 Final Retirement Accumulation by Retirement Year for
Japanese Cohorts

0465018291-Ayres_1stPages  2/22/10  12:03 PM  Page 72



ings, this investor would need to have more than $20,000 in the stock
market. But because he is starting out with only around $5,000 in sav-
ings, the closest he can come to this $20,000 target is by investing on a
fully leveraged basis—borrowing an amount equal to his current savings
and investing 200 percent in stock. And he should stay fully leveraged
until his present savings are sufficient to meet his risk-adjusted target.

Pessimism about future stock returns doesn’t affect how you start in-
vesting in your youth. You still should start out at 200 percent leverage.
Pessimism about future returns or greater risk aversion only changes the
rate at which you ramp down. Instead of adopting a 200/83 strategy, you
might use a 200/50 strategy, in which you start out at 200 percent leverage
and ramp down to 50 percent of your savings in stock just before you re-
tire. (Recall that the 200/50 strategy has the same average return as 75/75
and takes all the gain as reduced risk.) This more conservative strategy will
affect how long you remain in the three phases of retirement. Under a
200/83 strategy the typical investor remained fully leveraged for nearly thir-
teen years (phase 1) and partially leveraged for an additional fourteen years
(phase 2) before ramping down to an unleveraged portfolio split between
stocks and bonds (phase 3). But a more conservative 200/50 strategy would
reduce the length of the fully leveraged phase to eight years and the length
of the partial leverage to seven years—leaving the remaining twenty-nine
years looking much closer to the traditional lifecycle split. The difference
between these two strategies can be seen in Table 4.2.
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TABLE 4.2 Years Spent in Each Phase of Investment
200/83 Strategy 200/50 Strategy

Phase 1: Fully leveraged 12.8 years 8.3 years
Phase 2: Partially leveraged 14.2 years 7.1 years
Phase 3: Unleveraged 17.0 years 28.6 years

To be clear, if you are sufficiently pessimistic about future stock mar-
ket returns, you should simply stop investing in stocks altogether. If you
think the expected return on the stock market is not high enough, or if

0465018291-Ayres_1stPages  2/22/10  12:03 PM  Page 75



For example, want to know whether a lifecycle strategy could help a
more conservative investor like John, who is currently only investing 60
percent of his kids’ savings in stock? We compare the results of following
a 50/50 strategy versus an equally aggressive lifecycle strategy, which turns
out to be 200/32.2 Which one would a scaredy-cat prefer to invest in? If
you were really worried about risk, you’d want a strategy that did well on
average but also had a predictable result. The 200/32 has a higher proba-
bility of having an accumulation in the middle and a lower probability of
being caught in the lower tail. It also has a lower probability of being
caught in the upper tail—but that’s what less volatile means. It evens out
the highs and lows. The numeric results from these 10,000 head-to-head
competitions are shown in Table 4.3.

The 200/32 strategy has substantially less risk. Its standard deviation is
13.7 percent lower than the 50/50 strategy. In Chapter 3, we compared
a 75/75 strategy to an equally aggressive 200/50 strategy and showed that
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TABLE 4.3 Constant % Stock Strategy vs. Mean-Preserving Lifecycle
10,000 Monte Carlo Draws from a Lognormal Stock Distribution

Constant % Lifecycle Improvement 
Stock Strategy over Constant

Max. % Inv. 50.0 200.0
Min. % Inv. 50.0 32.1

Mean Result $711,746 $711,746 0.0%
St. Dev. $320,699 $276,903 –13.7%

Min. Result $130,575 $159,394 22.1%
10th pct. $384,025 $412,317 7.4%
25th pct. $490,450 $516,189 5.3%
75th pct. $856,652 $849,440 –0.8%
90th pct. $1,112,747 $1,067,025 –4.1%
Max. Result $3,523,088 $3,084,903 –12.4%

Stock Distribution Mean 6.1%
St. Dev. 17.3%
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Fat Tail Fears

Nassim Taleb, the author of Fooled by Randomness and The Black Swan, has
made a pile of money by exploiting the tendency of the distribution of
stock returns to have slightly fatter tails than suggested by a normal bell
curve.5 In the 1990s, Taleb’s company bought thousands of options on
the cheap. These far out-of-the-money options would be worthless unless
the stock price moved substantially. Most of the options did end up being
worthless, but Taleb figured out that those “rare” stock jumps, which the
market thought would only happen once every 10,000 times were likely to
occur once every 1,000 times. He was right. One-in-a-thousand is still
pretty rare, but if you’re only paying the price for a one-in-ten-thousand
long shot, it’s a bet you’d want to play over and over again.

We love Taleb’s books. We agree with him that it is foolhardy to predict
the future price of individual stocks or even the market in aggregate. But
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TABLE 4.4 Constant % Stock Strategy vs. Mean-Preserving Lifecycle
10,000 Monte Carlo Draws from a Lognormal Stock Distribution with a
Lower Mean

Constant % Lifecycle Improvement 
Stock Strategy over Constant

Max. % Inv. 50.0 200.0
Min. % Inv. 50.0 31.6

Mean Result $544,785 $544,785 0.0%
St. Dev. $234,763 $204,868 –12.7%

Min. Result $109,267 $126,532 15.8%
10th pct. $302,382 $322,261 6.6%
25th pct. $382,266 $399,713 4.6%
75th pct. $652,709 $648,084 –0.7%
90th pct. $838,548 $810,276 –3.4%
Max. Result $2,521,100 $2,258,514 –10.4%

Stock Distribution Mean 4.3%
St. Dev. 17.3%
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the worst 1 in 1,000 and 1 in 100 cases along with the 1 in 10. As you can
see above, all three show at least a 10 percent improvement. Your down-
side risk is substantially reduced. At the end of the day, the greater volatil-
ity still leads to a worse risk-reward tradeoff, and so you may decide to
forgo investing in stocks altogether. But if you invest, even at a reduced
level, the take-home lesson of Table 4.5 is that it’s safer to use leverage
early on and spread your risk out over time.7

But Is Now the Right Time?

As we write this in the summer of 2009, people are still nervous about the
stock market, and the economy in general. The subprime mortgage crisis
and an anemic economy led to a market low of 676.5 for the S&P 500 in
March. Even after an impressive recovery, the Nasdaq Index is still only
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TABLE 4.5 Constant % Stock Strategy vs. Mean-Preserving Ramp Down
10,000 Monte Carlo Draws from a Lognormal Stock Distribution with 
Increased Volatility

Constant % Lifecycle Improvement 
Stock Strategy over Constant

Max. % Inv. 50.0 200.0
Min. % Inv. 50.0 33.0

Mean $911,087 $911,087 0.0%
St. Dev. $668,540 $564,139 –15.6%

Min. $80,625 $92,893 15.2%
0.1 pct. $153,436 $169,983 10.8%
1st pct. $209,694 $236,705 12.9%
10th pct. $348,005 $385,503 10.8%
25th pct. $491,757 $535,653 8.9%
75th pct. $1,116,997 $1,122,598 0.5%
90th pct. $1,647,642 $1,589,371 –3.5%
Max. $9,865,224 $7,921,964 –19.7%

Stock Distribution Mean 6.1%
St. Dev. 25.0%
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The overall market’s price/earnings ratio is simply a comparison of the
total value of stocks to their combined earnings. A P/E ratio of 20 means
that for every $20 of stock price companies had $1 in earnings. When stock
prices are low relative to earnings, say 5 to 1, then stock market returns for
the next ten years are much higher than when the same P/E ratio is 20 or
higher. Shiller’s preferred measure of the market P/E ratio (which we adopt)
compares current stock values to their average earnings over the previous
ten years. At the time of his testimony, this P/E was hovering at 25.9.
Shiller was testifying before the Fed because he was concerned that the mar-
kets were headed for a fall. As it turned out, the next ten-year return aver-
aged a more than respectable 9 percent. By 1999, the market P/E had risen
to 40.6, a number that is almost off the right edge of the chart. At that
point, his Chicken Little scenario was around the corner, and the next ten
years brought the crash of the dot-coms in 2001 and the meltdown in
2008, for a negative 1.99 percent annual return over that decade. Shiller’s
claim of “irrational exuberance” was largely vindicated.

84 L I F E C Y C L E  I N V E S T I N G

FIGURE 4.3 Ten-Year Forward Return Compared to Market
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of the P/E ratio. When we did this for a range of P/Es (and the associated
range of expected returns), we found that our fairly conservative 83 per-
cent investor would invest higher percentages in stock when the P/E ratio
was low and lower percentages in stock when the P/E ratio was high.
These findings are shown in Table 4.6.

When the P/E ratio is 22, our Shiller-inspired strategy more than
halves the target Samuelson share from 83 percent to 33 percent; when it
is 26, the recommended percentage drops to just 12 percent. But as before,
pessimism doesn’t stop the young from being fully leveraged. After all, 13
percent of (the present value of ) your lifetime savings is still a lot more
money than most twenty-five-year-olds have in cash.

Instead of the all-or-nothing timing strategies advanced by others, our
P/E–adjusted strategy naturally combines evolving expectations about the
stock market together with the benefits of a lifecycle strategy. It’s only
when the P/E ratio goes above 27.7 that our number crunching suggests
that people should completely stop investing in stock. When the market
is this overpriced, the expected future stock returns don’t justify the risk.
The market has entered this danger zone only twice—in 1929 just before
the crash and again in the late 1990s just before the tech bubble burst.

To P/E or Not to P/E

This market-timing strategy isn’t perfect. Shiller’s approach doesn’t pro-
vide us with a crystal ball for knowing exactly when a bull or bear market
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TABLE 4.6 Market P/E 10 and the Associated Samuelson Share
P/E 10 Samuelson Share

6 163%
10 118%
14 83%
18 57%
22 33%
26 12%
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TABLE 4.7 Results from 86 Simulated Investors: 1881–2009

Unadjusted Adjusted Improvement Improvement Improvement
Birthday Constant Lifecycle Lifecycle over over over 

Rule % Stock Strategy Strategy Birthday Constant Unadjusted

Max. % Inv. 90 75 200 200 — — —
Min. % Inv. 50 75 83 0 — — —

Mean Result $671,239 $771,214 $1,296,998 $1,639,374 144.2% 112.6% 26.4%

Min. Result $351,550 $390,988 $611,774 $611,515 73.9% 56.4% 0.0%
10th pct. $465,921 $476,942 $768,404 $903,884 94.0% 89.5% 17.6%
25th pct. $564,012 $587,319 $1,010,702 $1,086,915 92.7% 85.1% 7.5%
Median $670,886 $711,777 $1,204,712 $1,365,441 103.5% 91.8% 13.3%
75th pct. $793,996 $944,026 $1,587,704 $1,963,838 147.3% 108.0% 23.7%
90th pct. $872,311 $1,154,342 $1,939,646 $3,205,714 267.5% 177.7% 65.3%
Max. Result $1,026,903 $1,286,285 $2,177,424 $3,522,336 243.0% 173.8% 61.8%
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From a quick look at the chart, you’ll see that when the unadjusted
strategy beats the P/E–adjusted strategy, it does so by a smaller amount
than when the adjusted strategy wins. While you can’t know which strat-
egy will win in the end for your particular cohort, the potential upside of
investing with the P/E–adjusted strategy is sufficiently large that it de-
serves serious consideration. On the other hand, for recent history, 1972
to 1996, the two approaches were essentially tied, and from 1996 to 2008
the nonadjusted P/E strategy was nearly always out on top.*

Despite the improvement in the average return, we can’t bring our-
selves to wholly abandon the notion that the market follows a random
walk. Market timers’ theories tend to put themselves out of business. If

W H AT  I F   .   .   .    89

FIGURE 4.4 Final Retirement Accumulation by Year for P/E–Adjusted vs.
Unadjusted Strategies

*Of course these results are for people retiring in those years. For folks starting out, they
would have done better to start out with less exposure in 2008, and so the P/E–adjusted strat-
egy would have given them a head start.
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98TABLE 5.1 Switching from Birthday Rule to Lifecycle Strategy Later in Work Life
Switch to Switch to

200/83 Improvement Lifecycle Improvement Lifecycle Improvement
Birthday Lifecycle over for Last over for Last over 

Rule Strategy Birthday 40 Years Birthday 35 Years Birthday

Mean Result $646,575 $1,223,105 89.2% $1,200,075 85.6% $1,128,916 74.6%
Min. Result $290,310 $387,172 33.4% $355,710 22.5% $368,754 27.0%
10th pct. $416,253 $701,834 68.6% $696,726 67.4% $719,691 72.9%
25th pct. $539,343 $884,138 63.9% $869,564 61.2% $825,371 53.0%
Median $641,555 $1,146,812 78.8% $1,139,359 77.6% $1,064,119 65.9%
75th pct. $779,044 $1,522,653 95.5% $1,443,402 85.3% $1,381,705 77.4%
90th pct. $870,921 $1,929,577 121.6% $1,887,323 116.7% $1,771,132 103.4%
Max. Result $1,026,903 $2,177,424 112.0% $2,237,399 117.9% $2,378,396 131.6%
Avg. % Inv.

at Switch 200 200 200

Switch to Switch to Switch to
Lifecycle Improvement Lifecycle Improvement Lifecycle Improvement
for Last over for Last over for Last over 

30 Years Birthday 25 Years Birthday 20 Years Birthday

Mean Result $1,044,939 61.6% $972,221 50.4% $898,173 38.9%
Min. Result $388,864 34.0% $399,330 37.6% $336,199 15.8%
10th pct. $635,924 52.8% $563,407 35.4% $497,530 19.5%
25th pct. $778,659 44.4% $676,065 25.4% $591,064 9.6%
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99

Median $909,276 41.7% $797,963 24.4% $811,275 26.5%
75th pct. $1,180,967 51.6% $1,175,825 50.9% $1,086,152 39.4%
90th pct. $1,676,114 92.5% $1,691,259 94.2% $1,541,586 77.0%
Max. Result $2,338,557 127.7% $2,129,773 107.4% $1,943,502 89.3%
Avg. % Inv.  

at Switch 191 152 121

Switch to Switch to Switch to
Lifecycle Improvement Lifecycle Improvement Lifecycle Improvement
for Last over for Last over for Last over 

15 Years Birthday 10 Years Birthday 5 Years Birthday

Mean Result $825,553 27.7% $755,535 16.9% $698,956 8.1%
Min. Result $299,142 3.0% $296,963 2.3% $287,949 –0.8%
10th pct. $454,665 9.2% $431,217 3.6% $418,161 0.5%
25th pct. $571,529 6.0% $564,212 4.6% $525,010 –2.7%
Median $751,761 17.2% $712,307 11.0% $679,321 5.9%
75th pct. $989,416 27.0% $917,150 17.7% $848,698 8.9%
90th pct. $1,406,078 61.5% $1,200,602 37.9% $996,685 14.4%
Max. Result $1,592,337 55.1% $1,359,755 32.4% $1,291,251 25.7%
Avg. % Inv. 

at Switch 103 92 86
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TABLE 5.2 Impact of $500, $1,000, and $5,000 Inheritance Invested at
200% Stock, 100% Stock, and 100% Bonds from Birth to Age 22 and
Following a Diversifying 200/83 Strategy Thereafter

$500 $500 $500
Inheritance Inheritance Improvement Inheritance Improvement

at 100% at 100% over 100% at 200% over 100% 
Bonds Stock Bonds Stock Bonds

Mean Result $1,378,031 $1,410,573 2.4% $1,490,899 8.2%
Min. Result $727,570 $736,572 1.2% $733,416 0.8%
10th pct. $844,958 $859,045 1.7% $939,261 11.2%
25th pct. $1,087,263 $1,106,721 1.8% $1,161,063 6.8%
Median $1,327,069 $1,352,427 1.9% $1,457,633 9.8%
75th pct. $1,655,024 $1,729,245 4.5% $1,803,963 9.0%
90th pct. $1,968,761 $1,981,700 0.7% $2,167,269 10.1%
Max. Result $2,220,573 $2,265,918 2.0% $2,991,801 34.7%

$1,000 $1,000 $1,000
Inheritance Inheritance Improvement Inheritance Improvement

at 100% at 100% over 100% at 200% over 100% 
Bonds Stock Bonds Stock Bonds

Mean Result $1,400,825 $1,464,596 4.6% $1,620,486 15.7%
Min. Result $760,323 $773,853 1.8% $769,655 1.2%
10th pct. $859,708 $904,163 5.2% $994,446 15.7%
25th pct. $1,089,626 $1,152,625 5.8% $1,183,069 8.6%
Median $1,360,025 $1,424,139 4.7% $1,552,222 14.1%
75th pct. $1,659,814 $1,802,864 8.6% $1,949,127 17.4%
90th pct. $1,976,648 $2,039,670 3.2% $2,297,024 16.2%
Max. Result $2,256,302 $2,345,004 3.9% $3,902,278 73.0%

$5,000 $5,000 $5,000
Inheritance Inheritance Improvement Inheritance Improvement

at 100% at 100% over 100% at 200% over 100% 
Bonds Stock Bonds Stock Bonds

Mean Result $1,568,369 $1,852,215 18.1% $2,445,979 56.0%
Min. Result $776,811 $913,078 17.5% $889,470 14.5%
10th pct. $974,506 $1,133,555 16.3% $1,240,896 27.3%
25th pct. $1,177,094 $1,419,360 20.6% $1,473,687 25.2%
Median $1,570,632 $1,705,009 8.6% $2,086,440 32.8%
75th pct. $1,911,256 $2,284,061 19.5% $2,768,188 44.8%
90th pct. $2,220,743 $2,597,872 17.0% $4,688,804 111.1%
Max. Result $2,514,668 $3,237,877 28.8% $9,945,576 295.5%
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The simulation is telling us that it would like to invest more, and it is only
the cap that is keeping it from doing so.

Actually, the period at 100 percent in stocks would have been much
longer had they not artificially knocked down the expected stock premium
to 4 percent. As they write: “This equity premium is lower than the his-
torical equity premium based on a comparison of average stock and T-bill
returns, but accords with the forward-looking estimates reported in Fama
and French (2002). Higher premiums generate unrealistically high equity
portfolio shares.” We don’t think high equity shares are unrealistic. They
are unconventional, but it is the conventional advice that’s wrong.

And there’s one more reason why the interval at 100 percent only lasts
ten years: Their investors are highly averse to risk. This explains the next
conundrum.

2. Why isn’t the stock allocation higher at the end of the
investor’s work life?
Our investors aimed for a preretirement stock allocation of 83 percent,
while the Gomes et al. simulation has the investor end his working life
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FIGURE 5.1 Optimal Stock Allocation by Age from Gomes, Kotlikoff, and
Viceira
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the institutions are equally risk averse, each wanting to ensure that they
will be around to fulfill their respective missions in perpetuity. And let’s
also assume—consistent with the rest of this book—that the central in-
vesting goal of the endowment managers is to figure out what proportion
of the current endowment to invest in stock. Is there any reason for the
two endowments to invest different proportions in stock?

Okay, here’s a hint. For endowment management purposes there’s a
key difference between Yale and Ford, and that difference is alumni giving.
Yale has current and future graduates who are going to keep on giving like
clockwork to their alma mater (as beneficiaries of this largesse, we thank
you). On the other hand, while Edsel Ford has many illustrious offspring,
they have not been giving, and will not give, to the foundation. This is no
knock on the Ford scions—the Ford Foundation is formally closed to fur-
ther contributions.10

With this key difference in mind, should their investment strategies
be the same? We think not. The reason is that, just like individuals saving
for retirement, institutions need to take future income into account. Yale
is like a forty-year-old who expects to still make significant contributions
to her nest egg, while Ford is like a retiree whose earning days are over.

The first two columns of Table 5.3 lay out the basic facts about en-
dowment size and annual contributions not just for Ford and Yale but also
for the Rockefeller Foundation and MIT. (There’s no particular reason to
focus on MIT and Yale, other than the fact that we’re alumni.)
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TABLE 5.3 Endowments (in Billions)
Present Value 2008 Stock Stock 

2008 2008 of Future Present & Allocation Allocation
Endowment Contributions Contributions Future % (50% (83% 

Value and Pledges and Pledges* Endowment Increase Target) Target)
Ford $10.87 $0.00 $0.00 $10.87 0.0 50.0% 83.0%
Rockefeller** $4.10 $0.00 $0.00 $4.10 0.0 50.0% 83.0%
MIT $10.07 $0.39 $15.08 $25.15 149.7 124.9% 219.8%
Yale $22.87 $0.37 $14.45 $37.32 63.2 81.6% 143.6%
*Assumed annual risk-free interest rate of 2.56%.
**2008 endowment value was unavailable for Rockefeller; $4.1 billion is the 2007 value.
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Recent work by Vladyslav Kyrychenko looks at the correlation between
human capital and the stock market for people in different industries.9

For those working in finance, insurance, and real estate, the correlation is
21 percent. For those in manufacturing, the correlation is 17 percent. For
those in public administration the correlation falls to 4 percent and to −7
percent for those in wholesale and retail trade.10

Whether your future income is more like a stock or a bond is the sub-
ject of a terrific book by Moshe Milevsky.11 (As it turns out, Milevsky is
Kyrychenko’s Ph.D. thesis advisor.) For a typical forty-five-year-old tenured
professor, Milevsky suggests a 280 percent allocation to equities. This falls
to 170 percent for a bankruptcy lawyer, 125 percent for a mechanical en-
gineer, and 60 percent for an investment banker.12

The situation is different for people who have significant business in-
come (for example, entrepreneurs and small business owners). Because of
their business income, their market exposure is greater than that of regu-
lar wage earners. The correlation of business income to the market is 14
percent. Moreover, this group tends to hold a large fraction of their equi-
ties in their company stock, so they are not well diversified. If you are in
this group, you will have less need to employ leverage to get to the desired
level of overall market exposure.
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FIGURE 6.1 Adjusting Leverage for Human Capital 
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More generally, by determining the highest proportion of your family
income you would be willing to put at risk to get a 50 percent chance of
doubling it, you can calculate your RRA by reading it off Figure 7.1.

For example, if the most you are willing to put at risk in the bad sce-
nario is 20 percent of your income, then you have less risk tolerance, and
your implicit RRA is 3.76.

Thousands of people have been asked questions like these, and their
answers reveal substantial differences in tolerance for risk.2

Relative Risk Aversion Proportion of Respondents
3.76 < RRA 64.6%
2 < RRA < 3.76 11.4%
1 < RRA < 2 10.9%
RRA < 1 12.8%

Of the respondents, 64.6 percent were not even willing to risk 20 per-
cent of their income to get an equal chance of doubling it and hence re-
vealed strong risk aversion, exceeding 3.76. Close to a quarter were willing

136 L I F E C Y C L E  I N V E S T I N G

FIGURE 7.1 RRA as a Function of Willingness to Put Income at Risk
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this is something that depends on your health, your enjoyment of travel,
grandchildren, and more, there’s no single answer for all readers. We’ll
stick with the 70 percent rule of thumb, and you can adjust everything up
or down based on your anticipated needs.

Social Security has you partially covered—assuming that it is still in
business when you retire.15 If your ending salary is $150,000, Social Se-
curity covers about 20 percent, so your personal savings need to cover 50
percent of your preretirement income if you want to reach our rule of
thumb replacement rate. If your ending salary is $75,000, Social Security
replaces 32 percent of your salary, meaning that you only need to cover 38
percent to make up the gap. Figure 7.2 provides replacement rates based
on the Social Security Administration’s online calculator.16

The big question is: How much of a nest egg will you need at the be-
ginning of your retirement in order to finance the gap between Social Se-
curity and 70 percent?

This seems like an impossible question to answer, because when you re-
tire you don’t know how many years left you have to live. If you get
“lucky” and live longer than actuarially expected, you may end up poor.

146 L I F E C Y C L E  I N V E S T I N G

FIGURE 7.2 Social Security Benefits as a Percentage of Final Income
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option. Thus the implied annual interest rate (over twenty-three months)
was 5.75 percent.

As it turns out, this was a relatively high cost for buying an options
contract when compared to the data in our sample. The reason is that in
January 2009, the market volatility index (VIX) was over 40, more than
twice the historical average. That suggests that the possibility of not exer-
cising the option might well have been worth something. Someone who
bought the SPDR could lose all $9,200, while Andrew’s losses are limited
to $4,770.

We’ve done calculations of implicit costs for hundreds of different
LEAP options between 1996 and 2008. Over this period, we find that
the average implied interest rate was 4 percent. For example, on May 26,
2009 (2:00 PM), the S&P 500 Index was trading at 911.23. At that
time, the asking price for a December 2010 option on the index directly
with a strike price of $500 was $404.50. Thus it was $6.73 cheaper to
buy the index via the option than outright.4 On the other hand, the op-
tion holder lost out on dividends. If the annual dividend payout on the
S&P were to fall back to its 2004 level of $19.40, then the forgone divi-
dends over the 569 days until the contract expires in December 2011 is
(569/365) × 19.40 = $30.24. That makes the total cost ($30.24 − $6.73)
= $23.51, which translates to an implied interest cost of 2.98 percent.
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FIGURE 8.1 Andrew’s Implied Cost of Borrowing
Price Dividends
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