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Research Summaries

Strategic Asset Allocation:

Portfolio Choice for Long-Term Investors

John'Y. Campbell*

Academic finance has had a
remarkable impact on many financial
services. Yet, financial planners offer-
ing portfolio advice to long-term
investors have received curiously lit-
tle guidance from academic financial
economists.

Mean-variance analysis, developed
almost’ 50 years ago by Harry
Markowitz,! has provided a basic
paradigm for portfolio choice. This
approach usefully emphasizes the
ability of diversification to reduce
risk, but it ignores several critically
important factors. Most notably, the
analysis is static; it assumes that
investors care only about risks to
wealth one period ahead. However,
many investors — both individuals
and institutions, including charitable
foundations or universities — seek
to finance a stream of consumption
over a long lifetime. In addition,
mean-variance analysis treats finan-
cial wealth in isolation from income.
Long-term investors typically receive
a stream of income and use it, along
with financial wealth, to support their
consumption.

Robert Merton showed 30 years
ago that the solution to a long-term
portfolio choice problem can be very
different from the solution to a short-
term problem.2 In particular, if
investment opportunities vary over
time, then long-term investors care
about shocks to investment opportu-

* Jobn Y. Campbell is a Research Associate
in the NBER’s Program on Asset Pricing
and a professor of economics at Harvard
University.
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nities — the productivity of wealth
— as well as shocks to wealth itself.
They may seek to hedge their expo-
sures to wealth productivity shocks,
and this gives rise to intertemporal
hedging demands for financial
assets. Michael Brennan, Eduardo
Schwartz, and Ronald Lagnado3 have
coined the phrase “strategic asset
allocation” to describe this far-
sighted response to time-varying
investment opportunities.

Unfortunately, Merton’s intertem-
poral model is hard to solve. Until
recently, solutions to the model were
available only in those trivial cases in
which it reduces to the static model.
Therefore, the Merton model has not
become a usable empirical paradigm,
has not displaced the Markowitz
model, and has had minimal influ-
ence on financial planners and their
clients. This situation has begun to
change recently as a result of
advances in both analytical and
numerical methods. A new empirical
paradigm is emerging. Interestingly,
this paradigm both supports and
qualifies traditional rules of thumb
used by financial planners. It also
sheds new light on important issues
of public policy such as the design of
the Social Security system.

Who Should Buy
Long-Term Bonds?

An important difficulty with mean-
variance analysis becomes clear
when one considers the classic prob-
lem of allocating a portfolio among
three broad asset classes: stocks,
bonds, and money market funds
(“cash™). One of the most famous

results in mean-variance analysis is
James Tobin’s mutual fund theorem
of portfolio choice, according to
which all investors should combine
cash with a single portfolio or
“mutual fund” of risky assets.

The mutual fund theorem directs
all investors, conservative or aggres-
sive, to hold the same portfolio of
stocks and bonds, mixing the port-
folio with more or less cash depend-
ing on the investor’s aversion to risk.
Thus, if an aggressive investor holds
80 percent stocks and 20 percent
bonds, a conservative investor
should maintain the same 4:1 ratio of
stocks to bonds at a lower scale, per-
haps 40 percent equities and 10 per-
cent bonds, with 50 percent of the
portfolio in cash. This is quite differ-
ent from the way conservative inves-
tors actually behave and are advised
to behave by financial planners. In
practice, conservative investors favor
bonds relative to equities so that a
conservative portfolio might consist
of 40 percent equities, 40 percent
bonds, and 20 percent cash.
Investors and financial planners do
not seem to take mean-variance
analysis seriously.

Furthermore, it is hard to explain
— using mean-variance analysis —
why any investors hold large posi-
tions in bonds. Mean-variance analy-
sis treats cash as the riskless asset,
and treats bonds merely as another
risky asset like stocks. Bonds are val-
ued only for their potential contribu-
tion to the short-run excess return,
relative to risk, of a diversified risky
portfolio. This view tends to relegate
bonds to a2 minor supporting role in
the recommended portfolio, since
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excess bond returns historically have
been fairly low and bond returns
have been highly variable in the
short run. From 1970-96, for exam-
ple, the average excess return on
long-term U.S. Treasury bonds over
three-month Treasury bills was less
than 2 percent, while the standard
deviation of this return was almost 11
percent. The ratio of average excess
return to standard deviation (the
short-term reward-risk ratio or
“Sharpe ratio”) for bonds was only
0.18. Over the same period, the U.S.
equity market had an average excess
return of almost 6 percent and a stan-
dard deviation of 17 percent, imply-
ing a Sharpe ratio that was almost
twice as high at 0.34. The compari-
son looks even less favorable for
bonds if one studies the early post-
war period of slowly rising inflation
or the very recent period of spectac-
-ular stock returns.

A long-horizon analysis treats
bonds very differently and assigns
them a much more important role in
the optimal portfolio. For long-term
investors, money market investments
are notriskless because they must be
rolled over at uncertain future inter-
est rates. Just as borrowers have
come to appreciate that short-term
debt carries a risk of having to refi-
nance at high rates during a financial
crisis, so long-term investors must
appreciate that short-term invest-
ments carry the risk of having to rein-
vest at low real rates in the future.
For long-term investors, an inflation-
indexed long-term bond is actually
less risky than cash. Such a bond
does not have a stable market value
in the short term, but it delivers a
predictable stream of real income
and thus supports a stable standard
of living in the long term.

Luis M. Viceira and 15 recently
completed an empirical analysis of
optimal portfolio choice for long-
term investors. Using a statistical
model of nominal interest rates, real

interest rates, inflation, and stock
prices, we calculated optimal port-
folios for long-lived investors with
varying attitudes toward risk. We
concluded that aggressive investors
should hold portfolios with almost
100 percent equity, but that more
conservative investors should shift
largely into bonds, putting a modest
allocation into cash. (A larger cash
position can be justified as a contin-
gency reserve to meet unexpected
consumption needs, but we do not
attempt to model this sort of cash
demand.)

The conventional wisdom of finan-
cial planners holds up well under this
analysis: buyers of long-term bonds
should be conservative long-term
investors, or such institutions as pen-
sion funds acting on their behalf.
There is one important qualification,
however. Our analysis looks at data
from 1983-96, during which time
monetary policy successfully con-
tained inflation. If we consider his-
torical data from the entire postwar
period of 1952-96, then we estimate
a much larger risk of inflation, which
could erode the real value of long-
term nominal bonds. When there is a
significant risk of inflation, nominal
bonds are far less appealing because
they are not good substitutes for
inflation-indexed bonds and are not
in any sense riskless for long-term
investors. Conservative long-term
investors who are concerned about
the possible return of inflation should
hold U.S. Treasury inflation-indexed
bonds instead.

Is the Stock Market Safer
for Long-Term Investors?

Traditionally, equities have been
regarded as risky assets. They may be
attractive because of their high aver-
age returns, but these returns repre-
sent compensation for risk; thus
equities should be treated with cau-
tion by all but the most aggressive

investors. However, in recent years it
has become commonplace to argue
that equities are actually relatively
safe assets for certain investors to
hold for the long term. An extreme
version of this revisionist view is pro-
moted by James Glassman and Kevin
Hassett,® who argue that stocks are
actually just as safe as bonds or
Treasury bills, and that investors will
bid stock prices up to unprecedented
levels as they come to realize this.

The revisionist view that stocks are
safe assets is not based on any reduc-
tion in their short-term volatility. The
volatility of market index returns has
moved up and down — most
recently up, after an unusually quiet
period in the mid-1990s — but it
shows no downward trend. Rather,
the revisionist view is based on evi-
dence that stock returns are less
volatile, relative to bond or bill
returns, when they are measured
over long holding periods.

This sort of evidence has been pre-
sented by Jeremy Siegel,” who uses it
to promote an aggressive strategy of
buying and holding equities. Looking
at U.S. data over a period of almost
200 years (1802-1997), Siegel com-
pares the range of variation of real
returns on stocks, long-term bonds,
and Treasury bills. In their best single
year, stocks delivered a real return of
67 percent, while in their worst single
year they returned negative 39 per-
cent, for a range of 106 percent. The
one-year range for bonds is far
smaller at 57 percent, and the one-
year range for Treasury bills is still
smaller at 40 percent. A similar pat-
tern emerges if one compares stan-
dard deviations of annual real returns
as measures of risk. In the 1802-1997
data, the standard deviation of the
annual return is 18 percent for stocks,
9 percent for bonds, and 6 percent
for bills. For an investor with a one-
year holding period, stocks appear to
be considerably riskier than fixed-
income investments.
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The picture is very different for
long holding periods of a decade or
more. The average annualized real
stock return over the best decade
between 1802 and 1997 was 17 per-
cent, while the average return over
the worst decade was negative 4 per-
cent, for a range of 21 percent. The
ranges for bonds and bills over a
decade are 18 percent and 17 per-
cent, respectively. Over 20-year peri-
ods, the ranges for all three assets are
almost identical at 12 percent, and
over 30-year periods the range is
actually smaller for stocks at 8 per-
cent than it is for bonds and bills at 9
percent. Standard deviations of real
returns follow the same pattern when
measured over long holding periods;
over 20-year periods they are roughly
equal, and over 30-year periods they
are lower for stocks than for bonds
or bills. It would appear that stocks
are no riskier than bonds and bills for
long-term investors who can hold
their positions for at least a decade.
Similar patterns are visible in some
international markets, although reli-
able long-term data are harder to
come by overseas.8

These findings create a puzzle.
How can short-term stock market
risk largely disappear at long hori-
zons? Where does the risk go? The
revisionists devote little attention to
this question, but it turns out that the
answer is important and it under-
mines the revisionist case for aggres-
sive investment in equities.

Mathematically, there can be a dif-
ference between the short-term risk
and the long-term risk of an asset
only if its expected return varies over
time. With constant expected returns,
the annualized standard deviation
over a long holding period (N years)
is the standard deviation over one
year divided by the square root of N.
Thus, with constant expected returns,
the annualized standard deviations of
all assets would shrink along with the
square root of the holding period,
but they would shrink together; we
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would not see the standard deviation
of stock returns shrinking more
rapidly than the standard deviations
of bond and bill returns. Evidence for
reduced relative risk of stocks at long
horizons is therefore indirect evi-
dence for predictable variation in
stock returns.

The type of return variation that
reduces long-term risk is known as
mean-reversion. If unusually good
stock returns today lower the expec-
tation of returns in the future, then
bull markets tend to be followed by
corrections and bear markets tend to
be followed by recoveries; stock
prices revert toward a long-run aver-
age or mean, and stocks are said to
be mean-reverting. Under these cir-
cumstances, stock market risk
declines more rapidly with the invest-
ment horizon than the square-root
rule would imply.

Siegel’s risk measurements provide
indirect evidence for mean-reversion,
but more direct evidence is also
available. One approach is to look at
a smoothed P/E ratio for the S&P 500
Index. The smoothed P/E ratio
divides current price by an average
of earnings over the past decade, in
order to eliminate the effects of tem-
porary earnings declines that occur
in recessions. There is a very strong
negative relationship between
smoothed P/E and subsequent long-
term growth in real stock prices;
years with high initial P/E ratios —
such as 1929 or 1966 — tend to have
poor average returns over the next
decade, while years with low initial
P/E ratios, such as 1918 or 1982, tend
to have high average returns over the
next decade.”

In joint work with Viceira, I have
calculated the stock holdings that are
optimal for investors with constant
risk aversion when stocks are mean-
reverting. It turns out that for conser-
vative long-term investors, the
optimal policy involves a higher allo-
cation to stocks on average, as rec-
ommended by Siegel, but the

allocation depends on past returns. @
At a time like the present, when past ¥
returns have been high and mean-
reversion implies low future returns,
the allocation may be no higher — it
may even be lower — than would
be implied by a traditional short-term
analysis assuming a constant equity
premium.10

Many investors today are attracted
to the stock market by the prospect
of high returns combined with low
long-term risk. These investors are
trying to have their cake and eat it
too. If expected stock returns are
constant over time, then one can
hope to earn high stock returns in
the future similar to the high returns
of the past. But in such a case, stocks
are much riskier than bonds in the
long term, just as they are in the short
term. If stocks mean-revert instead,
then they are relatively safe assets for
long-term investors; but in that case,
future returns are likely to be mea-
ger, because mean-reversion -
unwinds the spectacular stock mar-\:
ket run-up of the past decade.

Investing for Retirement

Even if the stock market does not
mean-revert, it may be appropriate
for young investors to hold riskier
portfolios than older investors
because the young typically rely
more on income and less on finan-
cial wealth to support their con-
sumption. Consider an investor who
knows her income in advance with
perfect certainty and can borrow and
lend freely at the riskless interest rate.
For this investor, the present value of
labor income, discounted at the risk-
less rate, is equivalent to a position in
a riskless asset. Her financial port-
folio thus should be tilted toward
risky assets to offset this position.11
Risk in labor income will reduce the
magnitude of this tilt toward risky «,
assets, but not reverse it if there is no 5
correlation between labor income ;:;’
risk and investment risk.1? Only" /




5

investors who have volatile labor

= income that is highly correlated with

stock returns, such as investment
bankers and executives who are
compensated largely through execu-
tive stock options, should tilt their
portfolios toward safe assets.

A typical investor starts her work-
ing life with a small income and very
little financial wealth. In early adult-
hood, income tends to grow fairly
rapidly, but people accumulate little
wealth since they anticipate higher
income in the future and use their
current income to support current
consumption. In early middle age,
asset holdings begin to increase
rapidly as investors save for retire-
ment, while current labor income
flattens out, and the approach of
retirement reduces the discounted
value of future labor income. Thus,
the discounted value of future
income, relative to financial wealth,
follows a hump shape over the life
cycle. It rises at the very start of a
person’s career, then peaks fairly
early, and declines as retirement
approaches. This pattern implies that
fairly young investors should have
the strongest desire to take stock
market risk.

Joao F. Cocco, Francisco J. Gomes,
Pascal J. Maenhout, and I!3 have
explored the magnitude of these

 effects in a life-cycle model calibrated

to U.S. data on individual income
and aggregate asset returns. We
model income as having a determin-
istic component with a hump shape
over working life, and a random
component with both permanent and
temporary shocks. Permanent shocks
to income can be correlated with
stock returns. We use household data
from the Panel Study of Income
Dynamics to estimate the income
process for households with different
levels of education (college, high
school, or no high school diploma)
and different employment status
(regular employment or self-employ-
ment, sector of employment). We

find that households with higher
education levels experience smaller
temporary income shocks but larger
permanent shocks: career risk as
opposed to layoff risk. Most house-
hold income shocks are correlated
only weakly with stock retumns, even
if we allow for a lag in the effect of
the stock market on income. Thus,
we estimate that young households
should hold more stocks than older
households.

In practice, households choose
their portfolios subject to various
types of constraints. It is extremely
difficult for most households to bor-
row against their future labor income,
and it is also difficult for most house-
holds to borrow to finance a lever-
aged position in the stock market.
George M. Constantinides, John B.
Donaldson, and Rajnish Mehral4
recently have argued that this fact
helps to explain the large historical
returns to stocks: young adults are
the natural holders of stocks, but they
are constrained from taking as much
equity risk as they would like. This
forces middle-aged investors to take
up the slack, which they do only at
depressed stock prices that imply
high average stock returns.

If financial constraints indeed
restrict the investment policies of
many households, then government
policy may be able to help or hurt
households by affecting the severity
of the constraints. Cocco, Gomes,
Maenhout, and I use our model to
evaluate proposals to reform Social
Security by investing Social Security
funds in the stock market. Such pro-
posals increase the equity exposure
of constrained young households
and may also allow for a reduction
in payroll tax rates, thus increasing
the consumption of constrained
young households. If we assume that
households save optimally given the
constraints they face, then reform will
benefit households through both
channels. If we assume instead that
households do not save adequately

on their own, then increased equity
exposure will still be beneficial, but it
would be a mistake to reduce payroll
taxes.

Challenges for
Future Research

I have described several factors
that may lead long-term investors to
choose different portfolio strategies
from short-term investors, including
changing real interest rates, mean-
reversion in stock returns, and labor
income.15 Other factors also can be
important, notably taxation and
uncertainty about the processes dri-
ving interest rates, stock returns, and
income. These factors have not yet
been integrated in a single empiri-
cally usable model, but the construc-
tion of such a model is now a
realistic ambition. This offers the

-exciting prospect that financial econ-

omists will be able at last to offer rel-
evant and scientifically grounded
investment advice.

1 H. Markowitz, “Portfolio Selection,”
Journal of Finance, 7 (1952), pp. 77-91.
2 R. Merton, “Lifetime Portfolio Selection
under Uncertainty: The Continuous Time
Case,” Review of Economics and Statistics,
51 (1969), pp. 247-57; “Optimum
Consumption and Portfolio Rules in a
Continuous-Time Model,” Journal of
Economic Theory, 3 (1971), pp. 373-413;
“An Intertemporal Capital Asset Pricing
Model,” Econometrica, 41 (1973), pp.
86-87.

3 M. Brennan, E. Schwartz, and R.
Lagnado, “Strategic Asset Allocation,”
Journal of Economic Dynamics and
Control, 21 (1997), pp. 1377-1403.

4 J. Tobin, “Liquidity Preference as
Bebavior Towards Risk,” Review of
Economic Studies, 25 (1958), pp. 68-85.
5 J. Y. Campbell and L. M. Viceira, “Who
Should Buy Long-Term Bonds?” NBER
Working Paper No. 6801, November
1998; forthcoming in American Economic
Review.

6 J. Glassman and K. Hassett, Dow
36,000, New York: Times Books, 1999.

7 J. Siegel, Stocks for the Long Run, 274
ed., New York: McGraw-Hill, 1998.

NBER Reporter Fall 2000 11.



8 Comparative international evidence on
stock and bond market performance is
reported in J. Y. Campbell, “Asset Prices,
Consumption, and the Business Cycle,”
Ch. 19 in Handbook of Macroeconomics
Vol. 1, J. Taylor and M. Woodjford, eds.,
Amsterdam: North-Holland, 1999.

9]. Y. Campbell and R. Shiller, “Valuation
Ratios and the Long-Run Stock Market
Outlook,” Journal of Portfolio
Management (Winter 1998), pp. 11-26.
Earlier work on mean-reversion includes
E. Fama and K. French, “Permanent and
Temporary Components of Stock Prices,”
Journal of Political Economy, 96 (1988),
pp. 246-73 and “Dividend Yields and
Expected Stock Returns,” Journal of
Financial Economics, 22 (1988), pp.
3-27: ]. Campbell and R. Shiller, “Stock
Prices, Earnings, and Expected
Dividends,” Journal of Finance, 43
(1988), pp. 661-76; J. Poterba and L.
Summers, “Mean-Reversion in Stock
Returns: Evidence and Implications,”
Journal of Financial Economics, 22
(1988), pp. 27-60.

10 J Y. Campbell and L. M. Viceira,
“Consumption and Porifolio Decisions
When Expected Returns Are Time
Varying,” Quarterly Journal of Economics,
(May 1999), pp. 433-95. This paper

assumes that interest rates are constant.
Similar results are reported in J. Y.
Campbell, Y. L. Chan, and L. M. Viceira,
“4 Multivariate Model of Strategic Asset
Allocation,” a forthcoming NBER Working
Paper, for a model with time-varying
interest rates. An obvious concern about
the portfolio rules developed in these
papers is that they require all investors to
buy or sell stocks simultaneously, which
is not possible in general equilibrium.
One possible resolution of this problem is
that most investors bave attitudes toward
risk that are not stable but shift over time,
as proposed by J. Y. Campbell and J. H.
Cochrane, “Habit Formation: A
Consumption-Based Explanation of
Aggregate Stock Market Bebavior,” Journal
of Political Economy, 107 (1999), pp.
205-51.

11 7z Bodie, R. Merton, and W.
Samuelson, “Labor Supply Flexibility and
Portfolio Choice in a Life-Cycle Model,”
Journal of Economic Dynamics and
Control, 16 (1991), pp. 427-49. These
authors emphasize that the tilt toward
risky financial investments is strength-
ened if investors are able to adjust their
labor supply, work barder, or delay retire-
ment in response 0 poor relurns on risky
assets.

12 . M. Viceira, “Optimal Portfolio Choice !
for Long-Horizon Investors with
Nontradable Labor Income,” NBER
Working Paper No. 7409, October 1999;
forthcoming in the Journal of Finance.

13 J. Y. Campbell, J. F. Cocco, F. J. Gomes,
and P. ]. Maenboul, “Investing Retirement
Wealth: A Life-Cycle Model,” NBER
Working Paper No. 7029, March 1999;
forthcoming in Risk Aspects of
Investment-Based Social Security Reform,
J. Y. Campbell and M. Feldstein, eds.,
from University of Chicago Press. This
paper relies beavily on the specification
developed in J. F. Cocco, F. J. Gomes, and
P. J. Maernbout, “Consumption and
Portfolio Choice over the Life Cycle,”
unpublished paper, Harvard University,
1998.

14 G. M. Constantinides, ]. B. Donaldson,
and R. Mebra, “Junior Can’t Borrow: A
New Perspective on the Equity Premium
Puzzle” NBER Working Paper No. 6617,
June 1998.

15 Luis M. Viceira and I are currently
writing a book that reviews these factors
in greater detail, Strategic AsSet
Allocation: Portfolio Choice for Long-
Term Investors, forthcoming from Oxford
University Press.

Capital Flows and Crises in Emerging Markets

Michael P Dooley*

Private capital flows to developing
countries have been characterized by
surges of inflows followed by finan-
cial crises. Explanations for this
volatility can be found in the behav-
jor and expectations of investors.
However, the challenge is to look for
less obvious explanations. In particu-
lar, is there a framework that can

* Dooley is a Research Associate in the
NBER’s Program on International
Finance and Macroeconomics and a pro-
Jessor of economics at the University of
California, Santa Cruz. His “Profile”
appears later in this issue.
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inform us about the apparently very
different events, such as the 1982
debt crisis in Latin America and the
1998 crisis in Russia, without appeal-
ing to destabilizing investor behavior?
Only ten years ago most “academics”
were convinced that crises could be
explained by conflicts between
exchange rate policies and fiscal poli-
cies of emerging market govern-
ments. This view has been
demolished by the apparent absence
of such conflicts preceding recent
crises in Asia.

My research strategy has been to
propose alternative policy conflicts
while retaining the assumption that
private financial markets are inher-
ently stable. The foundation of this

approach is the well-known moral
hazard problem. The idea is that the
behavior of private debtors and cred-
itors is influenced by the expectation
that, in some circumstances, creditors
will be able to sell their claims to a
government on terms that are favor-
able relative to market prices at the
time of the sale.

The capital inflow/crisis sequence
based on moral hazard can be sum-
marized as follows:! the availability
of free insurance raises the expected
yield on a set of liabilities issued by
residents for a predictable time
period. The yield differential relative
to international returns generates a

private gross capital inflow (a sale of ”

domestic liabilities to nonresiderits)

)



