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Investment Return and Risk

The authors analyze data for 16 classes of investments for periods of 5, 10, and 50
years and produce several tentative conclusions that conflict with tradifional val-
uation and investment assumptions. The ideas that most investors are risk averse
to a substantial degree and that the rate of return is commensurate with the risk

associated with a particular investment are challenged.

An article in Barron’s by Andy
Zipser, “Considering the Alterna-
tives: Comparing the Performance
of 16 Different Investments,”' dis-
cusses rescarch by Barton Biggs and
Eugene Chung at Morgan Stanley
that provided the mean rate of re-
turn and the “volatility” of differ-
ent investment opportunities for
three time periods: 50 years, 10
years, and 5 years. Biggs and
Chung concluded that the rates of
return for the various investment
categories were commensurate with
the risks associated with the in-

vestments. While their conclusion
supports traditional investment
ideas, it raises two often-asked
questions. First, what are the ap-
propriate risk rates of return for each
of the investment categories? Sec-
ond, given a specific willingness
to accept risk on the part of a will-
ing investor, how well do each of
the categories perform? To inves-
tigate these questions, the authors
assume that risk is proportional to
the coefficient of variation in the
rate of return.’

In the Barror’ s article, volatility

I. Andy Zipser, “Considering the Alternatives: Comparing the Performance of 16 Different In-

vestments,"” Barron’s (May 20, 1991): 1.

2. 1. Fred Weston and Eugene F. Brigham, Managerial Finance, 7th ed. (Hinsdale, Ii1.: The Dry-
den Press, 1981), 107-110.

Gene Dilmore, MAI, operates Realty Researchers in Birmingham, Alabama, an affiliate of the
Real Estate Counseling Group of America, Inc., and is an associated professional with Environ-
mental Analysis & Valuation, Inc. He has written and contributed to several books on real estate
analysis and has published numerous articles in professional journals.

Albert R. Wilson is president of Environmental Analysis & Valuation, Inc., in Columbus, Ohio.
He speciatizes in the analysis and valuation of environmentally impacted properties and writes and
lectures extensively on the subject.
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is defined as equal to the standard
deviation of the rate of return. The
coefficient of variation (i.e., the
standard deviation as a percentage
of the mean rate of return) is easily
derived from the volatility values
given in the article and provides a
better measure of the variance in
the rates of return because it is di-
rectly related to the magnitude of
the return.

The authors are not able take an
additional step and examine the
possibility of a portfolio of invest-
ments because data were not pro-
vided on the covariance of the in-
vestments. The capital asset pricing
model {CAPM) indicates that a
portfolio of investments rather than
a single investment tends to reduce
risk to the investor—a possibility
that is not examined here.

DEFINING TERMS

To answer questions about the rel-
ative risks of various categories of
investments and how well each
category performs relative to a
specific investor’s criteria for risk,
a number of terms must first be
defined.

First, for the purposes.of this ar-
ticle a willing investor understands
that some risk is always incurred
in any investment and has decided
that the following criteria must be
met.

1. An investment must return at
least the rate of inflation most
of the time.

2. “Most of the time” means
84% of the time. That is, a
willing investor can accept
that an investment will return
less than the rate of inflation
16% of the time.

Because 16% is the area under
the normal distribution curve lying
to the left of the first standard de-
viation from the mean value of the
distribution, using this figure in the

definition of a willing investor
greatly simplifies the calculations.

Given that it is known what our
willing investor is prepared to ac-
cept in the way of risk, a risk pre-
mium and a desired rate of return
can now be defined. The risk pre-
mium is the amount that must be
paid to compensate the willing
investor for the possibility that the
volatility in the mean rate of return
may result in an actual rate of re-
turn less than the rate of inflation.
The desired rate of return is then
the rate of inflation plus the risk
premium. Figure 1 illustrates these
definitions.

In Figure 1, the mean value of
the normal distribution for the in-

" vestment's rate of return has been

shifted far enough to the right to
place 84% of the area under the
normal curve to the right of the rate
of inflation. The amount of the right
shift is equal to the risk premium
and in this case is equal to the
magnitude of the standard devia-
tion in the rate of return. The de-
sired rate of return is what is re-
quired of an investment that will
provide a willing investor with a
return at least equal to the rate of
inflation 84% of the time. An
investor will receive less than the
rate of inflation 16% of the time on
average.

Before proceeding, the issue of
inflation must be considered. Spe-
cificalty, the rate of inflation is not
a constant and, although included
in the rates of return for each in-
vestment category in the Barron’s
data, the rate of return for an in-
vestment traditionally lags behind
changes in the rate of inflation. In-
flation therefore has its own risks,
which are qualitatively examined
in the following analysis. Again,
sufficient information is not avail-
able to examine the covariance be-
tween the rate of inflation and the
investment rates of return and
therefore it is assumed that infla-

Dilmore/Wilson: Investment Return and Risk
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tion is completely accounted for in Table 1 contains the Barron’s coulc
the rate of return for a specific in- data. It is important to note the ~ ther
vestment. Because average rates of  standard deviation for each invest- 5- ar
return over relatively long periods ~ ment alternative. Standard devia- This
of time are being used, this as- tions essentially measurc the de- miti
sumption should not prove partic-  gree of dispersion between the mean year
ularly unrealistic. value of a sample set and the ac- prop
-~ durt
TABLE 1 Mean Annual Rate of Return and Standard Deviations for the Marketplace _ TAB
50-Year Period 10-Year Period 5-Year Period i
Annual Standard Annual Standard Amnnual Standard
- Return Deviation Retum Deviation Return Deviation
(percentage) (percentage) {percentage) (percentage) (percentage) {percentage) Inve
{nflation 4.60 3,90 4.50 1.90 4.10 1.60 C Infle
Commercial paper 5.20 3.80 9.40 2.70 7.70 0.90 Cor
T-bills 4.40 . 3,40 8.50 2.50 6.80 1.10 ' T-bi
Residential housing 7.70 4.00 4.40 6.00 4.80 1.50 ' Resi
Commercial real estate 7.50 4.90 .80 430 5.20 2.10 a Con
U.S. farmland 9.80 7.50 2.80 5,70 7.40 4.00 U.S
Art N/A N/A 13.00 14.90 20.70 16.90 o Art
U.S. government bonds 4.50 9.40 13.70 13.40 10.80 9.40 . U
S&P 500 11.60 16.10 13.90 12.60 13.20 11.90 S&l
Foreign bonds N/A N/A 11.80 16.10 15.40 16.30 . Fon
Emerging growth stocks 14.10 28.80 8.30 13.40 7.90 11.10 .- Em
EAFE* N/A N/A 15.10 25.10 17.50 28.50 ' EAl
Emerging market stocks N/A N/A 8.40 29.90 18.30 32.60 . Em
Venture capital 18.00 36.20 -2.40 17.90 —-3.80 7.60 ST Ver
Japanese stocks 15.70 - 29.20 14.90 21.70 11.20 29.80 o Tap
Gold N/A N/A ~1.90 15.20 3.70 14.70 U Gol
15.60 28,70 9.30 18.00 0.60 15.50 Sm

Small stocks
*Europe, Australia, and Far East Index.
Dil

The Appraisal Journal, October 1992



32

fual values of the sample points.
For the purposes of this article, the
standard deviation can be used to
Jetermine the probability that an
investment will provide the indi-
cated mean ratc of return. The
greater the dispersion, the less likely
it is that the investment will achieve
exactly the mean rate of return.
Note that some of these disper-
sions (1.€.5 standard deviations} aré
rather large.

A common problem with rates
of return On real estate investments
that may also hold true for other
jnvestment categories 18 that pub-
iished rates of return for real estate
investments are often based on ap-
praised values——particulaﬂy in the
short run—rather than on actual sale
prices. In a volatile market, this
could result 1n an overstatement of
the rate of returh, reflected in the
5. and 10-year rate-of-return data.
This problem s likely to have been
mitigated to some extent in the 50-
year data, pecause most of the
properties would have been sold

during that period.

TABLE 2 50-Yea

Coefficient

of
Investment Variation
Inflation 0.85
Commetcial paper 0.73
T-bills 0.71
Residential housing 0.52
Commercial real estate 0.65
U.§. farmland 0.77
Art N/A
U.S. govemment bonds - 2.09
S&P 500 1.39
Foreign bonds N/A
Emerging growth stocks 2.04
EAFE N/A
Emerging market stocks N/A
Venture capital 2.01
Japanese stocks 1.86

Gold
Small stocks

r 1nvestment Return An

THE RISK/ RETURN
ANALYSIS

Tables 2, 3, and 4 provide the
coefficient of variation, the risk
premium, the desired rate of re-
turn, the mean rate of return (from
Table 1) and the rate differential
for each of the 16 categories of in-
vestment plus inflation. The rate
differential 18 defined as the mean
rate of return for an investment mi-
nus the desired rate of return and
eXpresses the amount by which the
investment succeeds OF fails to meet
a willing investor’s criteria. A fail-
ure to meet the investor's criteria
is indicated by 2 negative rate dif-
ferential. The tables are in the same
investment opportunity order—
from least volatile to most volatile
for a S-year investment as mea”
sured by their coefficient of
variation.

The rate differential 18 designed
to indicate the difference between
the desired performance as repre-
sented by the desired rate and the
actual performance of the invest-

alysis

Desired Rate

Risk Premium {inflation + Mean Rate of
(one standard risk Return (from
deviation) premium) Table 1)

3.90 8.50 4.60

3.80 8.40 5.20

3.40 &.00 4.40

4.00 8.60 1.70

4.90 950 7.50

7.50 12.10 9.80

N/A N/A N/A
9.40 14.00 4.50

16.10 20.70 11.60
N/A N/A N/A
28.80 33.40 14.10
N/A N/A N/A
N/A N/A N/A
36.20 40.80 18.00
29.20 33.80 15.70
N/A N/A N/A
15.60

Dilmore/Wilsom: [nvestment Return and Risk

Rate Differential
(mean rate of
return — desired
rate of returt)

~3.90
~3.20
~3.60
~0.90
~2.00
-2.30
N/A
-9.50
~9.10
N/A

- -19.30
N/A
N/A
~22.80
~18.10
N/A
~17.70

535



TABLE 3 10-Year Investment Return Analysis

Desired Rate

Rate Differential

Coefficient Risk Premium (inflation + Mean Rate of {mean rate of
of (one standard risk Return {from return — desired
Investment Variation deviation) premium; Table 1) rate of return)
Inflation 0.42 1.90 6.40 4.50 —-1.90
Commercial paper 0.29 2,70 7.20 9.40 2.20
T-bills 0.29 2.50 7.00 8.50 1.50
Residential housing 0.36 6.00 10.50 4.40 -6.10
Commercial real estate 0.49 4,30 8.80 8.80 0.00
U.S. farmland 2.04 5.70 10.20 2.80 ~7.40
Art 1.15 14.90 19.40 13.00 —6.40
U.S. government bonds 0.98 13.40 17.90 13.70 —4.20
S&P 500 0.91 12.60 17.10 13.90 -3.20
Foreign bonds 1.36 16.10 20.60 11.80 —-8.80
Emerging growth stocks 1.61 13.40 17.90 8.30 —-9.60
EAFE 1.66 25.10 29.60 15.10 —14.50
Emerging market stocks 3.56 26.90 34.40 8.40 -26.00
Venture capital 7.46 17.90 22.40 -2.40 —-24.80
Japanese stocks 1.46 21.70 26.20 14.90 —11.30
Gold 8.00 15.20 19.70 -1.90 —21.60
Small stocks 1.94 18.00 22.50 9.30 -13.20

ment as indicated by the mean rate
of return. For example, if the mean
rate of return is 10% and the de-
sired rate is 9%, the rate differ-
ential is 1% (i.e., 10% minus 9%)
indicating that on average, the in-

TABLE 4 5-Year Investment Return Analysis

vestment returns 1% more than the
rate of inflation 84% of the time.

Some of the investments origi-
nally had a negative mean rate of
return for a given time period, re-
sulting in a strongly negative rate

Desired Rate

Rate Differential

Coefficient Risk Premium (inflation + Mean Rate of (mean rate of
of (one standard risk Return (from return — desired
Investment Variation deviation) premium) Table 1) rate of return)
Inflation 0.39 1.60 5.70 4.10 -~1.60
Commercial paper 0.12 0.90 5.00 7.70 2.70
T-bills 0.16 1.10 5.20 6.80 1.60
Residential housing 0.31 1.50 5.60 4.80 —-0.80
Commercial real estate 0.40 2.10 6.20 5.20 —1.00
U.S. farmland 0.54 4.00 §.10 7.40 -0.70
Art 0.82 16.90 21.00 20.70 —0.30
U.S. government bonds 0.87 9.40 13,50 10.80 -2.70
S&P 500 0.90 11.90 16.00 13.20 —2.80
Foreign bonds 1.06 16.30 20.40 15.40 —-5.00
Emerging growth stocks 1.41 11.10 15.20 7.90 -7.30
EAFE 1.63 28.50 32.60 17.50 —~15.10
Emerging market stocks 1.78 32.60 36.70 18.30 —18.40
Venture capital 2.00 7.60 11.70 -3.80 —15.50
Japanese stocks 2.54 29.80 33.90 11.20 —22.70
Gold 3.97 14.70 18.80 3.70 -15.10
Smali stocks 25.83 15.50 19.60 0.60 —19.00
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5-year
U.S. government bonds

10
10 = Foreign bonds
12 = EAFE
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8

]4 = Venture capital

16 = Gold

Investment
W 10-year

S 50-year
Emerging growth stocks

13 = Emerging market stocks

15 = Japanese stocks
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Inflation
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Small stocks

5 = Commercial real estate

7 = Art

9 = S&P 500

1

Legend (X-axis)
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FIGURE 2 Rate Differential
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