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The average monthly compound returns exhibit a slightly different pattern from the average monthly mean returns. As the
Min and Max columns show, investors would have needed an investment horizon of over 15 years to have been assured
of achieving a positive return from a stock portfolio investment. For an investor in corporate bonds, the investment

horizon required to avoid a loss would have been between five and ten years. The greater negative skewness for the large
stocks is exemplified by the minimum return tilting more to the downside, relative to the average and maximum returns, for
the large stock portfolio. The —1.576 percent minimum monthly return for the large stocks and the —3.119 percent
minimum monthly compound return for the small stocks represent 5-year periods with total losses of 61.45 percent and
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85.06 percent over the investment period.

Both the average Sharpe ratios and reward-to-semivariability ratios decrease with longer investment horizons. In
comparing across the asset classes, the Sharpe ratio and the R/SV ratio indicate that small stocks would be preferred
for investors with 5-, 10-, 15-, and 20-year investment horizons.

Asset Allocation Portfolio Results

Now the analysis turns to portfolios combining the large company stocks, which are taken as the base asset selection, with
either the long-term corporate bonds or the small company stocks. The analysis begins with portfolios combining large
company stocks and long-term bonds (see Table 2). For all investment horizons, the return and the risk (measured by either
SD or SVt) is greater for larger stock allocations. These negative results, also reflected in the negative skewness, may

be expected to influence the optimal portfolio selections toward greater bond allocations. This expectation is further reinforced
in the five-year investment horizon, where skewness turns from negative to positive for the portfolios with greater bond
allocations (except at 100 percent in bonds). Positive skewness for portfolios with 80—100 percent in bonds is also observed
at the 20-year investment horizon. But this growing propensity for positive skewness should not lead to increasing

optimal allocations to bonds. By the Sharpe ratio and the R/SV ratio, the optimal allocations increase the proportion invested
in the riskier stocks with the increase in the investment horizon, except for a slight reversal at the 10-year horizon based on the
R/SV ratio.

Table 2: Large Stock and Long-Term Corporate Bond (%)
Portfolios
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Monthly statistics, average over sample for each investment horizon, see Table | for definitions.

In Table 3, similar analyses are reported for a combination of large stocks with small stocks. Returns and risk measures
increase for all horizons with increasing allocations to small stocks. Negative skewness is indicated for all portfolios, with
the exception of the 100 percent small stock allocation at the 20-year investment horizon. Thus, the likelihood of a large
negative return was greater than the likelihood of a large positive return for the stock portfolios. In most cases, the highest
Sharpe and R/SV ratios are observed at approximately 50 percent allocations to the large and small stocks. Based on R/SV
at the 20-year horizon, however, the highest reward-to-risk was for a portfolio consisting of about 70 percent in small stocks.

Table 3: Large Stock and Small Stock (%) Portfolios
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Monthly statistics, average over sample for each investment horizon, see Tablel for definitions.

In Table 4, a summary of the indicated optimal allocations for the various horizons is provided, based on both the Sharpe
ratio and R/SV. For the Sharpe ratio, the optimal allocations call for a smaller investment in the long-term bonds at

longer horizons. The maximum R/SV calls for between 40 and 50 percent in bonds through the 15-year horizon, with a
significant reduction to 32 percent at a 20-year investment horizon. Up to the 20-year horizon, which calls for 68 percent to
the large stocks (compared with 70 percent to the large stocks according to the Sharpe ratio), the optimal allocation
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is consistently more aggressive based on the R/SV. In Figure 1, the average reward-to-risk ratios, with the highest
value indicated, are graphed for the four investment horizons.

Table 4: Allocations Resulting in Highest Average
Reward-to-Risk Ratio

I 5-year 49% 51% 41% 59%
H0-year 48% 5r% 4% B
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Figure I: Average Sharpe Ratios and R/SV Ratios
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For both decision metrics, the indication would have been to include more small stocks over increasing investment
horizons, except for the small reversal for the R/SV at the ten-year horizon. Due to the high correlation between the large
stock and small stock investments, the reward-to-risk ratios show small variation over most of the allocations. The
optimal portfolios chosen by the R/SV are more aggressive in all cases. This result may be surprising, as the focus on
downside risk may have been expected to call for more conservative portfolio allocations.

Summary and Conclusions

The results of this study support the common investment advice calling for riskier portfolio allocations for longer

investment horizons. This support is consistent whether the risk measure of interest is standard deviation or semivariance,

with optimal portfolio allocation suggestions based on the Sharpe ratio and the reward-to-semivariability ratio. For

investment horizons from 5 to 20 years, the reward-to-semivariabity ratio suggests more aggressive allocations for portfolios

with large and small stocks. For portfolios of large stocks and long-term corporate bonds, more aggressive allocations
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are suggested for investment horizons through 15 years, based on the reward-to-semivariability ratio. At the 20-year
investment horizon, the Sharpe ratio indicates a 70 percent large stock and 30 percent long-term bond portfolio as
optimal, compared with the R/SV recommended allocation of 68 percent to large stocks.

Investors may benefit from reducing their investment risk by allocating approximately 50 percent to bonds when the
investment horizon is only five years (a 59 percent bond allocation based on the Sharpe ratio and 40 percent based on R/SV).
A 50 percent bond allocation, however, on average, would have reduced portfolio-ending value by approximately 50 percent,
on average, compared with an all-large stock portfolio over a 20-year investment horizon. Investment time horizons are

a significant consideration in the asset allocation decision and should not be ignored. Investment advisors should take heed
and base asset allocation recommendations on reward-to-risk measures derived from investment horizons similar to those of
their client.

Two concerns arise as advisors apply this research in helping individuals build successful portfolios. First, the positive
skewness that is desired in asset returns is very difficult to achieve with the naively diversified index stock and bond
portfolios used here. Portfolios may be constructed with more efficient methods, reducing a potential bias toward holding
equity investments (or the equity index as used here). Harlow (1991) presents international evidence of country-level
investments regarding this opportunity.

Second, investors often change their investment horizon, whereby they are more comfortable with a long horizon when it
appears that risk is low, but with a shorter horizon when risk appears high. It is difficult to mimic or assess these changes
in investment horizon, which can be accompanied by changes in risk aversion. The empirical results may be driven by

the response to risk through changing investment horizons of investors. While "market timing" strategies would include the
option of investing in T-bills alone when risk aversion is high or the investment horizon is shortened, the analysis of this
paper focuses on the returns available in the risky asset classes.

Financial advisors can assist their clients by being alert to changes in the investment horizon, which can make it difficult to
focus on long-term investment goals. Changes in expected returns, however, may be a useful justification for changes in
asset allocations or stock selections. The evidence in this paper indicates that, on average, the reward for larger

equity allocations has been sufficient for the risks over long horizons (up to 70 percent allocation to large stocks over a 20-
year horizon), whether risk is measured as standard deviation or as below-target semivariance. The most surprising finding is
that the use of semivariance as the risk measure may support choices of higher allocations to the riskier assets. In

summary, average historical Sharpe ratios and reward-to-semivariance ratios support the common investment advice of
higher allocations to riskier assets for longer investment horizons.

Endnotes
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is commonly used as a risk measure for samples from a larger population. Sample variance is the measure tested in the
CFP exam; however, population variance is examined in this paper to maintain consistency with the literature related to
downside risk measures.

2. For all horizon summaries, the January 1926 and the December 2004 returns are sampled only once. In the five-year
returns analysis, each month of the January 1931 through December 1999 returns are sampled 60 times. In the 20-year
returns analysis, each month of the January 1946 through December 1984 returns are sampled 240 times each. These
sampling differences are due to the overlapping observations methodology.
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