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This paper examines popular advice on portfolio allocation among cash, bonds, 
and stocks. It documents that this advice is inconsistent with the mutual-fund 
separation theorem, which states that all investors should hold the same com- 
position of risky assets. In contrast to the theorem, popular advisors recommend 
that aggressive investors hold a lower ratio of bonds to stocks than conservative 
investors. The paper explores various possible explanations of this puzzle and 
finds them unsatisfactory. (JEL GI l) 

How should an investor's attitude toward 
risk influence the composition of his port- 
folio? A simple and elegant answer to this 
question comes from the mutual-fund separa- 
tion theorem. This theorem, a building block 
of the most basic Capital Asset Pricing Model 
(CAPM), is taught regularly to undergradu- 
ates and business students. According to the 
theorem, more risk-averse investors should 
hold more of their portfolios in the riskless as- 
set. The composition of risky assets, however, 
should be the same for all investors. 

Popular financial advisors appear not to fol- 
low the mutual-fund separation theorem. When 
these advisors are asked to allocate portfolios 
among stocks, bonds, and cash, they recommend 
more complicated strategies than indicated by 
the theorem. Moreover, these strategies differ 
from the theorem in a systematic way. Accord- 
ing to these advisors, more risk-averse investors 
should hold a higher ratio of bonds to stocks. 
This advice contradicts the conclusion that all 
investors should hold risky assets in the same 
proportion. 

The purpose of this paper is to document 
this popular advice on portfolio allocation and 

attempt to explain it. We begin in Section I by 
reviewing the basic mutual-fund separation 
theorem. We consider the conditions under 
which all investors should hold stocks and 
bonds in the same proportion. We also present 
a numerical example of the optimal mutual 
fund based on the historical distribution of 
stock and bond returns. 

In Section II we document the nature of 
popular financial advice regarding portfolio al- 
location. We show that this advice contrasts 
starkly with the predictions of the mutual-fund 
separation theorem. Moreover, the deviations 
from the theorem are systematic. In the rest of 
the paper we take this popular advice on port- 
folio allocation as the "data" to be explained. 

In Section III we consider whether such ad- 
vice might be optimal. We consider various 
deviations from the assumptions that underlie 
the basic mutual-fund separation theorem. In 
particular, we consider the absence of a risk- 
less asset; preferences that depend on more 
than the mean and variance of returns; port- 
folio choice in dynamic settings; and the ex- 
istence of nontraded assets. Although we 
cannot rule out the possibility that popular ad- 
vice is consistent with some model of rational 
behavior, we have so far been unable to find 
such a model. 

The difficulty in explaining popular ad- 
vice suggests that investors (or investment 
advisors) are not fully rational. But how far 
from full rationality are the recommended 
portfolios? In Section IV we examine the 
costs of holding nonoptimal portfolios. We 
show that these portfolios are not far from 
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the mean-variance efficient frontier. That is, 
even though recommended portfolios are 
quite different from optimal portfolios, the 
costs of such deviations are small. Popular 
advice is "near rational." 

Section V summarizes our findings and of- 
fers concluding comments. 

I. Theoretical Background 

The textbook Capital Asset Pricing Model 
is based on the work of William F. Sharpe 
(1964), John Lintner (1965), and Jan Mossin 
(1966). This model shows how rational in- 
vestors should combine risky assets with a 
given distribution of returns. It rests on the fol- 
lowing important assumptions: 

(i) All assets can be freely traded. 
(ii) Investors operate over a one-period plan- 

ning horizon. 
(iii) Investors can hold long or short positions 

in all assets. 
(iv) Investors are indifferent between any two 

portfolios with identical means and vari- 
ances. 

The fourth assumption can be replaced with 
the somewhat more primitive assumption that 
investors' objective functions are quadratic. 
Alternatively, it can be replaced with the as- 
sumption that asset returns are normal, so that 
the mean and variance fully characterize the 
distribution of returns. 

These four assumptions yield a powerful 
conclusion: regardless of the number of assets 
in the economy, two mutual funds span the set 
of efficient portfolios. This result becomes 
even stronger if we add another assumption: 

(v) A riskless asset exists. 

In this case, the riskless asset and a single 
mutual fund of risky assets are sufficient to 
generate all efficient portfolios. Under these 
conditions, all investors hold risky assets in 
the same proportions. In particular, every in- 
vestor holds the same ratio of bonds to 
stocks. To achieve the desired balance of 
risk and return, investors simply vary the 
fraction of their portfolios made up of the 
riskless asset. 

To illustrate this principle, consider a world 
with three assets: an index fund of stocks, an 
index fund of bonds, and riskless cash. Sup- 
pose the means and variance-covariance ma- 
trix of annual real returns for bonds and stocks 
from 1926 to 1992 represent the distribution 
of future returns. In addition, suppose that cash 
offers a riskless real return equal to the mean 
real return on Treasury bills over the same pe- 
riod. Straightforward calculations show that, 
under these assumptions, all mean-variance ef- 
ficient portfolios hold bonds and stocks in a 
ratio of 0.33 to one. For example, the portfolio 
composed of 60 percent stocks, 20 percent 
bonds, and 20 percent cash is mean-variance 
efficient: there is some quadratic objective 
function for which this portfolio is optimal. 
Other investors will hold other portfolios, de- 
pending on their preferences toward risk. But 
all investors will hold portfolios with a 0.33:1 
ratio of bonds to stocks. 

II. Popular Advice on Portfolio Allocation 

It is easy to find advice on portfolio allo- 
cation being offered to the general public. 
Table 1 shows the recommendations of four 
financial advisors. The recommendations in 
part A come from a newsletter sent by Fi- 
delity Investments (Larry Mark, 1993), a 
large mutual-fund company. Those in part B 
come from a book promoted by Merrill 
Lynch (Don Underwood and Paul B. Brown, 
1993), a large brokerage firm. Those in part 
C come from a book by Jane Bryant Quinn 
(1991), a prominent journalist who writes 
on personal financial planning. Those in 
part D come from an article in the "Your 
Money" section of The New York Times 
(Mary Rowland, 1994). 

Each of the advisors presents recommended 
allocations among stocks, bonds, and cash for 
three investors with different preferences to- 
ward risk. (Here "cash" is interpreted as 
short-term, money-market instruments, not 
currency.) In the last column we present the 
ratio of bonds to stocks, which we use to mea- 
sure the composition of risky assets. The con- 
sistency of the advice is striking. For all of the 
advisors, the recommended ratio of bonds to 
stocks falls as the investor becomes more will- 
ing to take on risk. 
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TABLE 1-ASSET ALLOCATIONS RECOMMENDED By FINANCIAL ADVISORS 

Percent of portfolio 

Advisor and investor type Cash Bonds Stocks Ratio of bonds to stocks 

A. Fidelitya 
Conservative 50 30 20 1.50 
Moderate 20 40 40 1.00 
Aggressive 5 30 65 0.46 

B. Merrill Lynchb 
Conservative 20 35 45 0.78 
Moderate 5 40 55 0.73 
Aggressive 5 20 75 0.27 

C. Jane Bryant Quinnc 
Conservative 50 30 20 1.50 
Moderate 10 40 50 0.80 
Aggressive 0 0 100 0.00 

D. The New York Timesd 
Conservative 20 40 40 1.00 
Moderate 10 30 60 0.50 
Aggressive 0 20 80 0.25 

Sources: 
aMark, 1993. 
'Underwood and Brown, 1993. 
c Quinn, 1991. 
d Rowland, 1994. 

Figure 1 shows a scatterplot of the recom- 
mended portfolios. The horizontal axis shows 
the fraction of the portfolio made up of stocks; 
in all the settings we examine, this fraction is 
a good proxy for tolerance toward risk. The 
vertical axis shows the ratio of bonds to stocks. 
The set of optimal portfolios according to the 
mutual-fund separation theorem is the hori- 
zontal line labelled "CAPM Assumptions." 
(For now, ignore the other two curves in the 
figure.) The set of points representing the port- 
folios recommended by the popular advisors 
very clearly slopes downward. The inconsis- 
tency of these "data" with the celebrated 
mutual-fund separation theorem has not, to our 
knowledge, previously been noted. This figure 
suggests that textbook theory does not well de- 
scribe the behavior of actual investors (or at 
least investment advisors). 

One might argue that this failure of the 
mutual-fund separation theorem is not surpris- 
ing, because various studies have shown that 
the CAPM does not fit the data on asset re- 
turns. It is important to note, however, that the 
validity of the mutual-fund separation theorem 
does not depend on the CAPM being the right 
model of asset returns. Empirical tests of the 

CAPM, such as examinations of whether a 
stock's beta is related to its mean return, are 
premised on the assumption that all investors 
act according to the model. Even if this con- 
dition is false, a particular set of investors 
could still choose portfolios on the mean- 
variance efficient frontier. Thus, the fact that 
the CAPM has often been rejected as a model 
of asset returns should not preclude an in- 
vestment advisor from recommending portfo- 
lios that satisfy the mutual-fund separation 
theorem. 

One might also argue that the mutual-fund 
separation theorem is obviously false because, 
in the world, we observe thousands of mutual 
funds rather than a single mutual fund. The ex- 
istence of many mutual funds, however, can be 
explained by differences in expectations. If dif- 
ferent people have different subjective distri- 
butions over future returns, then they will 
combine risky assets in different proportions. 
One virtue of studying the advice of popular 
advisors is that each advisor gives three port- 
folio allocations for investors with different risk 
tolerance. Presumably, the advisor's subjective 
distribution of returns is being held constant 
across the three recommended portfolios. Thus, 
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although different expectations can explain the 
diversity of mutual funds in the world, it cannot 
explain the popular advice we document in 
Table 1. 

In addition to the regularity documented in 
Table 1, there is another common feature of 
popular advice. Popular advisors tend to rec- 
ommend that an investor's time horizon, as 
well as his tolerance toward risk, should influ- 
ence the composition of his portfolio. Accord- 
ing to these advisors, younger investors -who 
have long time horizons-should invest more 
aggressively than older investors. For exam- 
ple, a commonly cited rule of thumb states that 
the stock allocation should equal 100 minus an 
investor's age. As another example, Fidelity 
Investments ( 1994) offers a worksheet to help 
investors choose a portfolio allocation. The 
worksheet guides investors to a conservative, 
moderate, or aggressive portfolio based on a 
combination of risk preference and time hori- 
zon. Similarly, many mutual-fund companies 
offer "life cycle" funds in which the portfolio 
mix becomes more conservative as the insves- 
tor ages (Vanessa O'Connell, 1995). 

As Paul A. Samuelson (1963) first pointed 
out, this dependence of portfolio allocation on 
time horizon is inconsistent with basic models 
of portfolio choice. A large literature, dis- 
cussed recently by Samuelson (1989, 1994), 
tries to resolve this discrepancy. As far as we 
know, there is no literature documenting or ex- 
plaining the puzzle that is the focus of this pa- 
per. Moreover, the various resolutions that 
have been proposed for the Samuelson puzzle 
appear not to explain the puzzle featured here. 

III. Is the Advice Optimal? 

As the title of this paper suggests, we view 
popular advice on asset allocation as a puzzle. 
In some circumstances, economists should not 
expect people to act exactly according to the- 
ory, because theory often predicts complicated 
behavior. But the mutual-fund separation the- 
orem indicates that optimal behavior is ex- 
ceedingly simple. What is surprising about 
popular advice on portfolio allocation is that it 
is both systematic and more complicated than 
indicated by textbook theory. 

It is possible, of course, that popular finan- 
cial advice on portfolio allocation is simply 
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FIGURE 1. OPTIMAL AND RECOMMENDED PORTFOLIOS 

wrong. Such a conclusion would be troubling, 
however. Economists routinely assume that 
people act optimally. When confronted with 
the observation that people do not have the 
tools to perform formal optimization, econo- 
mists often argue that people follow rules of 
thumb that allow them to act "as if" they 
were optimizing. Popular advice, such as that 
documented in Table 1, would seem to be an 
ideal device for allowing people to act opti- 
mally in an environment where formal optim- 
ization is difficult. The fact that such advice is 
widely disseminated suggests that it affects be- 
havior. If this popular advice is wrong, then it 
would constitute prima facie evidence that 
people do not optimize. 

An alternative to concluding that people do 
not optimize is to argue that popular advice is 
not wrong but that the economic model it con- 
tradicts is lacking. Indeed, this seems like a 
natural presumption. Since the popular advice 
is so systematic, perhaps there is good reason 
for it. If so, academic financial economists 
may be able to learn from popular advisors. 

Like all conclusions from theory, the mutual- 
fund separation theorem rests on assumptions. 
In this section, we discuss the five key as- 
sumptions listed above, in reverse order. Our 
goal is to see if relaxing these assumptions can 
explain the disparity between the portfolios 
dictated by theory and those recommended by 
popular advisors. 

The approach we take is necessarily numer- 
ical rather than analytic. Most deviations from 
the mutual-fund separation theorem will yield 
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TABLE 2-THE DISTRIBUTION OF ANNUAL REAL RETURNS: 1926-1992 

Arithmetic mean return Standard deviation Correlation with 
Asset (percent) (percent) Bonds Stocks 

Treasury bills 0.6 4.3 0.63 0.09 
Long-term government bonds 2.1 10.1 1.00 0.23 
Common stock 9.0 20.8 0.23 1.00 

predictions conditional on the distribution of 
returns. Therefore, as we relax assumptions, 
we calculate optimal portfolios based on the 
historical distribution of returns from 1926 to 
1992. Table 2 shows the means, standard de- 
viations, and correlations of annual real re- 
turns for this period. (The underlying data are 
from Ibbotson Associates, 1993.) Below we 
also consider the possibility that the advisors' 
subjective distribution might differ from this 
historical distribution. 

A. Absence of a Riskless Asset 

The most obvious assumption to relax is the 
existence of a riskless asset. Although U.S. 
Treasury bills are riskless in nominal terms, 
inflation makes their return uncertain in real 
terms. If we retain the other assumptions of 
the CAPM but allow for the absence of a risk- 
less asset, two-fund separation continues to 
apply, but now both funds include risky assets. 
Without a riskless asset, optimal portfolios 
need not contain the same relative proportions 
of risky assets. The curve in Figure 1 labelled 
"No Riskless Asset" shows the set of mean- 
variance efficient portfolios given the histori- 
cal distribution of returns. 

The result of relaxing the riskless-asset as- 
sumption is to raise the disparity between op- 
timal and recommended portfolios. Financial 
advisors tell their clients to create riskier port- 
folios by decreasing the ratio of bonds to 
stocks. Yet calculations of mean-variance ef- 
ficient portfolios suggest very different advice. 
According to these calculations, as an investor 
creates a riskier portfolio, he should allocate 
more assets to both stocks and bonds but 
should increase the ratio of bonds to stocks. 
Thus, allowing cash to be risky only deepens 
the asset allocation puzzle. 

The intuition for this result comes from not- 
ing that the real returns on cash and bonds are 
highly correlated. For a low-risk investor, 
bonds are quite unattractive as a risky invest- 
ment, because this investor holds a high pro- 
portion of his portfolio in cash. Thus, the ratio 
of bonds to stocks will be low. Indeed, the 
investor may even take a short position in 
bonds in order to hedge the risk inherent in his 
large cash holdings. As the investor takes on 
more risk, the cash proportion of his portfolio 
falls, and so the high correlation between cash 
and bond returns is not as problematic. Thus, 
the ratio of bonds to stocks rises. 

B. Beyond the Mean-Variance 
Objective Function 

Rational investors care about only the mean 
and variance of portfolio returns if returns are 
normal or if utility is quadratic. In practice, nei- 
ther of these conditions is likely to hold. Various 
studies have documented that stock returns are 
skewed and kurtotic (for example, see John Y. 
Campbell and Ludger Hentschel, 1992). More- 
over, quadratic utility generally is considered an 
unappealing assumption, as it implies decreasing 
absolute risk aversion. That is, under quadratic 
utility, a person's willingness to accept a risk of 
fixed size declines as wealth increases. This be- 
havior is intuitively implausible. 

A natural alternative to quadratic utility is 
the Constant Relative Risk Aversion (CRRA) 
utility function: U(W) = WlAI( 1-A). With 
this utility function, investors will care about 
more than the mean and variance of returns. 
That is, holding constant the mean and vari- 
ance of returns, changing the skewness or kur- 
tosis will affect investors' behavior. We now 
consider optimal portfolios given the historical 
distribution of returns and CRRA utility. 
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To generate a set of optimal portfolios for 
investors with objective functions of this form, 
we used a hill-climbing algorithm to choose 
the portfolio that maximizes expected utility 
for various values of the risk-aversion param- 
eter. Expected utility was computed based on 
the historical distribution of returns. In partic- 
ular, each realization of annual returns from 
1926 to 1992 was taken to be equally likely. 
This approach assumes that all the moments 
of the subjective distribution of future returns 
exactly match the moments of the historical 
distribution. 

The set of optimal portfolios generated by 
this procedure, presented in Canner et al. 
(1994), looks qualitatively similar to that de- 
rived for quadratic utility. In both cases, the 
ratio of bonds to stocks increases as the pro- 
portion of stock rises. It seems that CRRA ob- 
jective functions cannot resolve our asset 
allocation puzzle. 

C. A Digression: Subjective versus 
Historical Distributions 

The optimal portfolios shown by the curves 
in Figure 1 depend on the particular distribu- 
tion of returns used in the calculations. We 
used the historical distribution of real returns 
from 1926 to 1992. In doing this, we assumed 
that the historical distribution is a good proxy 
for the popular advisors' subjective distribu- 
tions. To the extent that the historical and sub- 
jective distributions differ, optimal portfolios 
as we calculate them can differ from those rec- 
ommended by popular advisors. There are two 
plausible ways in. which this might occur. 

First, it is possible that the distribution of 
returns has changed. In particular, the data 
from the volatile 1930's could in principle be 
having an excessive effect on the results. One 
might argue that the Great Depression is given 
too much weight when using the entire sample 
because the depression was an unusual event 
that popular advisors believe will not be re- 
peated. Similarly, one might argue that more 
recent data are more relevant for future returns 
simply because they are more recent. To in- 
vestigate this issue, we recalculated the opti- 
mal portfolios using only returns since 1946. 
We found that the optimal quantity of bonds 
is lower using data only from this recent pe- 

riod. Nonetheless, across efficient portfolios, 
the ratio of bonds to stocks rises as the 
proportion in stocks increases. Thus, the in- 
consistency of recommended and efficient 
portfolios shown in Figure 1 cannot be re- 
solved simply by excluding data from the 
Great Depression. 

Second, even if the subjective distribution 
of returns is the same as the distribution that 
generated the data, the subjective and histori- 
cal distributions could differ because of sam- 
pling error. To investigate this possibility, we 
followed a bootstrap procedure. We generated 
2,000 artificial samples of the same size as our 
actual sample by drawing from the historical 
distribution with replacement. For each of the 
2,000 replications, we calculated how the op- 
timal ratio of bonds to stocks varies with risk 
aversion. In over 95 percent of the replica- 
tions, the ratio of bonds to stocks rose as the 
investor became more willing to take on risk. 
This was true whether or not we used data 
from the Great Depression. Thus, the key re- 
sult illustrated in Figure 1 cannot be explained 
by sampling error. 

D. Constraints on Short Sales 

The CAPM as usually implemented as- 
sumes that investors can hold long or short po- 
sitions in all assets. And, indeed, some of the 
optimal portfolios in Figure 1 include a neg- 
ative position in cash. None of the popular ad- 
visors, however, recommends that investors 
take such a short position. One possible reason 
is that advisors believe their readers face a 
higher interest rate when borrowing cash 
than when lending. Alternatively, there may 
be institutional restrictions -such as mutual- 
fund regulations-that make short positions 
impractical. As can be seen in Table 1, two of 
the four advisors recommend that their most 
aggressive investors hold zero cash, while the 
other two recommend that their most aggres- 
sive investors hold only 5 percent in cash, 
possibly considering this small amount the 
minimum necessary for reasons of liquidity. 
Constraints on short positions might plausibly 
influence these recommended portfolios. 

What is the set of optimal portfolios for in- 
vestors who cannot go short cash? The answer 
depends on whether the short constraint is 
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binding. For a risk-tolerant investor who 
otherwise wants to go short cash, the optimal 
portfolio consists of only stocks and bonds. As 
this constrained investor becomes less risk 
averse, he optimally will hold a lower ratio of 
bonds to stocks. This is qualitatively consistent 
with the portfolios recommended by popular 
advisors. 

Yet constraints on short sales cannot com- 
pletely resolve the puzzle. Three out of four ad- 
visors recommend conservative and moderate 
portfolios with substantial cash and different ra- 
tios of bonds to stocks. In each case, the port- 
folios include at least 10 percentage points more 
in cash than is recommended for the aggressive 
portfolio. Thus, for the conservative and mod- 
erate portfolios, the short-sale constraint is not 
binding and, therefore, should not matter. The 
fact that the ratio of bonds to stocks declines as 
risk aversion falls remains a puzzle. 

E. Dynamic Portfolio Allocation 

Although the CAPM assumes that investors 
face a one-period planning problem, actual in- 
vestors make decisions over many periods. If 
the set of investment opportunities were the 
same each period-that is, if asset returns 
were independently distributed over time- 
then the dynamic problem essentially would 
be the same as the one-period problem. Yet 
this condition does not hold. The real interest 
rate (the return on cash) is serially correlated. 
Moreover, stock returns are serially hetero- 
skedastic: high volatility in one period predicts 
high volatility in future periods. Hence, the set 
of investment opportunities is not constant 
over time. 

In a world in which the distribution of asset 
returns changes, investors should attempt to 
hedge their portfolios against adverse shifts in 
the asset-return distribution. For instance, 
Robert C. Merton (1973) considers the case 
in which the riskless rate is the single state 
variable determining the distribution of asset 
returns. In this case, rational investors should 
hedge movements in the riskless rate. Covari- 
ance with the riskless rate enters into the equi- 
librium prices of assets in a manner parallel to 
that of covariance with the market. 

Can intertemporal hedging reconcile popu- 
lar investment advice and financial theory? At 

this point we cannot offer a definitive answer. 
In principle, intertemporal hedging of the sort 
discussed by Merton could point in the right 
direction. More risk-averse investors should 
hedge their portfolios against adverse move- 
ments In mean asset returns to a greater extent 
than do their more aggressive counterparts. 
Because downward shifts in real interest rates 
both worsen the investment opportunity set 
and lead to positive returns for bondholders, 
intertemporal considerations provide a reason 
for more risk-averse investors to hold a greater 
proportion of their portfolio in bonds. Unfor- 
tunately, the magnitude of this effect is not 
evident a priori, and the empirical literature on 
intertemporal hedging lags far behind the theo- 
retical literature. 

To incorporate the dynamics of asset returns 
in an empirically tractable way, we follow an 
approach used by Stanley Fischer (1983). We 
suppose that the investor faces a one-period 
problem but that the investor's time horizon 
exceeds one year. Varying the time horizon 
changes the variance-covariance matrix of re- 
turns and, therefore, the optimal portfolio im- 
plied by the CAPM. It thus takes into account 
the changes in the distribution in returns over 
time that are the essence of the intertemporal- 
hedging problem. In particular, because bill re- 
turns are positively serially correlated, cash 
looks relatively more risky over longer time 
horizons. 

To see whether a longer time horizon might 
resolve our puzzle, we calculated the mean- 
variance efficient portfolios based on the dis- 
tribution of returns for five- and ten-year 
returns. Although varying the time horizon 
does indeed affect the composition of optimal 
portfolios, over each horizon the ratio of bonds 
to stocks increases with the overall riskiness 
of the portfolio. Figure 1 shows the results for 
the five-year horizon. It appears impossible to 
reconcile the advice of financial advisors with 
the textbook CAPM by changing the time 
horizon.' 

' The Fischer problem that we have solved is similar to 
the Merton problem discussed earlier, but it is not exactly 
the same. There are, however, substantial obstacles to im- 
plementing the full Merton solution. Second moments as 
well as first moments of asset returns appear to change 
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F. Nontraded Assets: Human Capital 

The mutual-fund separation theorem is based 
on the assumption that all assets are traded. Yet 
much wealth is not traded as readily as stocks 
and bonds. Human capital-the present value 
of future labor earnings-is probably the most 
important nontraded asset. If investors hold non- 
traded assets and care about their total return, the 
optimal quantities of traded assets will reflect 
their covariances with nontraded assets. 

The existence of human capital potentially 
can explain popular advice on portfolio alloca- 
tion. The key condition is that human capital be 
more similar to stocks than to bonds. To see 
why, consider a simple example. Imagine that 
every investor holds a certain amount of human 
capital. Also imagine that human capital has ex- 
actly the same return as stocks. In this case, hu- 
man capital is just another name for stock. For 
all investors to hold risky assets in the same pro- 
portion, as the mutual-fund separation theorem 
dictates, the following ratio must be constant: 

BONDS 
HUMAN CAPITAL + STOCKS' 

Investors who are more willing to take on risk 
would reduce their cash position and increase the 
numerator and denominator of this expression 
by the same proportion. But, since the amount 
of human capital is fixed, the amount of stock 
must rise proportionately more than the amount 
of bonds. The ratio BONDS/STOCKS would, 
therefore, be lower for these investors. 

To evaluate whether human capital can, in 
fact, explain popular advice on portfolio allo- 
cation, one would need to measure the return 
on human capital and compute the covariance 
with other assets. Moreover, if preferences are 
not quadratic, one would need to take into ac- 
count that each person's human capital gen- 
erates a large amount of idiosyncratic risk that 

cannot be diversified through markets. Such an 
exercise is beyond the scope of this paper. 

Yet, for two reasons, we are skeptical that the 
existence of human capital can explain popular 
advice on portfolio allocation. First, it is not ob- 
vious that human capital is similar to stock. Be- 
cause the labor share of national income is fairly 
constant, labor earnings-the aggregate divi- 
dends on human capital-are highly correlated 
with measures of the business cycle. Both inter- 
est rates and stock prices have some predictive 
value for the business cycle. Therefore, the im- 
plicit return on human capital is probably cor- 
related with both stock and bond returns. 

Second, if human capital were an important 
consideration behind popular advice, a natural 
conclusion would be that individuals who hold 
more human capital (young people) should 
hold a smaller fraction of their traded portfolio 
in the form of stocks. Yet, as noted earlier, this 
is exactly the opposite of conventional wisdom 
among popular financial advisors. Young peo- 
ple, because of their long investment horizons, 
are counselled to hold a higher fraction of 
stocks than are the elderly.2 

G. Nontraded Assets: Nominal Debts 

Another important nontraded asset for many 
investors is debt, such as mortgages and stu- 
dent loans. These debts are often long term and 
nominal. Therefore, they represent a short po- 
sition in bonds. If these debts are taken into 
account, then the investor should hold the fol- 
lowing ratio constant to satisfy the mutual- 
fund separation theorem: 

BONDS-DEBT 
STOCKS 

over time, and these cha,nges are not simply functions of 
the riskless rate. To develop an empirica,lly realistic model 
of intertemporal hedging, one would need to identify a 
small number of state variables that determine the distri- 
bution of asset returns. Campbell's ( 1987 ) results suggest 
that identifying such a set of variables is difficult. Further 
consideration of intertemporal hedging appears to be a 
fruitful direction for further research. 

2 There are, of course, other differences between young 
people and old people beyond the fact that the young have 
more human capital. Zvi Bodie et al. ( 1992) point out that 
the young have greater flexibility in their labor supply and, 
as a result, might be more tolerant toward risk. They use 
this observation to explain the Samuelson puzzle that the 
young are advised to hold riskier portfolios than are the 
old. Extending their analysis to consider the allocation 
among risky assets, so that it could then address the puzzle 
documented here, is a possible avenue for future research. 
We conjecture that if human capital is like stock, then the 
young in such a model would be advised to hold less cash 
than the old, but a higher ratio of bonds to stocks. 
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Investors more willing to accept risk would 
proportionately increase both the numerator 
and denominator of this expression. If DEBT 
is held constant, then BONDS/STOCKS 
would be lower. Thus, the existence of nom- 
inal debt can potentially explain popular 
advice. 

Yet we doubt that this explanation is the 
right one. First, it cannot explain the advice 
that the young hold more stock than the old. 
Since the young have more debt, the opposite 
should be true. Second, if the existence of 
nominal debt were important for popular ad- 
vice, the advice should be different for home- 
owners and renters, as well as for those with 
fixed-rate mortgages and adjustable-rate mort- 
gages. (Adjustable-rate mortgages are more 
like a short position in cash.) Yet popular ad- 
vice does not seem to take account of these 
differences among investors. 

IV. The Costs of Nonoptimization 

An assumption that underlies almost all 
models in economics, including the CAPM, 
is that people optimize perfectly. That is, peo- 
ple are assumed to choose the exact values of 
the variables under their control that maxi- 
mize their objective function. Yet, as George 
A. Akerlof and Janet L. Yellen (1985) 
emphasize, small deviations from optimal 
settings result in only second-order losses. 
Therefore, one should not be surprised to see 
behavior that is only "near rational." In this 
section, we ask whether near rationality can 
help explain the observed discrepancy be- 
tween the prediction of the mutual-fund 
separation theorem and popular advice on 
portfolio allocation. 

Near rationality on the part of investors can 
take two forms: selection of a portfolio that is 
off the mean-variance efficient frontier, and 
selection of a portfolio that is at the wrong 
point on the frontier. An observer who does 
not know the investor's preferences toward 
risk can only detect the first type of error. Here 
we assume that the CAPM without a riskless 
asset is the right model and ask how far the 
recommended portfolios are from the efficient 
frontier. 

When the means and variances of the rec- 
ommended portfolios are compared to the 

mean-variance efficient frontier, the results are 
surprising. Although the asset allocations of 
some of the recommended portfolios look 
quite different from efficient portfolios, the 
cost of nonoptimization is small. For example, 
the most inefficient recommended portfolio is 
the conservative portfolio of Fidelity Invest- 
ments (Mark, 1993) and Quinn (1991). Yet 
even this portfolio is only 22 basis points, or 
0.22 percent, off the efficient frontier. All the 
other portfolios were even closer to the fron- 
tier. Thus, even if the portfolio recommenda- 
tions of popular advisors are not fully rational, 
they appear nearly rational. 

To gauge the magnitude of this deviation 
from the efficient frontier, one can compare it 
to investors' other costs. One such cost is the 
annual expenses associated with mutual funds. 
As John C. Bogle (1994) reports, the average 
stock mutual fund has annual expenses of 150 
basis points. Moreover, the difference in ex- 
penses between high-cost and low-cost mutual 
funds is over 150 basis points. Thus, relative 
to the other costs facing investors, the cost of 
being away from the efficient frontier is small. 

One might be tempted to conclude that be- 
cause the recommended portfolios are close 
to optimal, there is no puzzle to be explained. 
Yet, for several reasons, this conclusion is not 
satisfying. First, although near rationality 
might explain why an investor would not 
bother to rebalance a portfolio that is off the 
efficient frontier, it cannot explain the rec- 
ommendations of popular advisors who as- 
sume that investors begin with a clean slate. 
Second, if popular advisors recommended 
some rule of thumb that was almost optimal, 
one might conclude that they were optimizing 
subject to the constraint that their advice be 
simple. But popular advice is, in fact, less 
simple than the advice given by the mutual- 
fund separation theorem. Third, popular ad- 
vice differs from theory in a consistent way. 
Appealing to near rationality does not explain 
why the deviation from full optimality is so 
systematic. 

V. Conclusion 

In this paper we have treated the recom- 
mended portfolios of financial advisors as data 
that any theory of portfolio allocation must 
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confront. These data exhibit a pronounced 
regularity: those portfolios with a high pro- 
portion of stocks have a small ratio of bonds 
to stocks. This regularity is noteworthy be- 
cause it contradicts the predictions of the text- 
book mutual-fund separation theorem. 

The purpose of this paper has been both to 
document this regularity of popular advice on 
portfolio allocation and to attempt to explain 
it. In the end, we must conclude that explain- 
ing popular advice is difficult using models of 
fully rational investors. The loss from the ap- 
parent failure of optimization, however, is not 
very great. In particular, although popular ad- 
vice on portfolio allocation is below the effi- 
cient frontier, investors who follow the advice 
lose at most 22 basis points of return. 

The failure of popular advice to match the 
predictions of economic theory is hardly the 
only puzzle in financial economics. Lack of 
diversification by many investors, for exam- 
ple, also is an important puzzle. Yet the failure 
of advice, as opposed to behavior, strikes us 
as particularly surprising. Financial decisions 
are widely viewed to be difficult to make, and 
advisors are experts who are trying to help 
people optimize. That the advice being offered 
does not match economic theory suggests that 
our understanding of investor objectives (as 
opposed to their ability to reach those objec- 
tives) is deficient. 

Although we have not been able to explain 
popular advice within a rational model, it is 
possible that others will succeed where we 
have failed. Our results here indicate that the 
absence of a riskless asset and simple devi- 
ations from mean-variance preferences are 
unlikely to help resolve the puzzle. By con- 
trast, it is harder to evaluate the roles of 
intertemporal hedging and nontraded assets. 
It is also possible that nonstandard prefer- 
ences may help explain popular advice. De- 
veloping portfolio models that include these 
features and that are simple enough to im- 
plement empirically remains a challenge for 
future research. 
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