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If ex ante and ex post (i.e., expected and realized) rates of return

——

were always equal, it would be an easy exercise to obtain the average cost of

capital for any corporation. In such a situation there would, of course,
be no risk. Since the ex ante and ex post values are not equal--especially
for corporate common stock, a comparison of ex post or realized rates of
return on stock and on fixed-interest-bearing obligations is only the
starting point in the determination of the risk differential between the
expected returns on risky and risk-free assets required by the market or
In the determination of the market price of risk.1

One new approach to this problem that we shall follow here is to
determine whether at least over long periods of time the average relation-
ship between returns on risky assets (common stocks in:particular) and-on
risk-free assets can be reasonably explained by the dispersion of returns on
risky assets and by a market utility funct--ion2 which is consistent with the

available data on the distribution of asset holdings

#Richard K. Mellon Professor of Finance, University of Pennsylvania.

1The market price of risk is the difference between the expected rate of
return on the market for risky assets as a whole (R,)} and on a risk-free asset
(R.) per unit of risk on the market portfolio. For present purposes, it does
not matter whether risk is measured by standard deviation of return, variance

of return or variance of return multiplied by the market value of all risky
assets.

2This is the relationship between the utility and size of wealth for
investors as a whole.



among different wealth groups In the population. Since our primary
interest is in explalning the risk differentials in return required on
stocks and bonds, the next part of this paper (Section 2) will summarize
the relevant implications of prior research in this area.

Section 3 will present realized rates of return and associated
measures of risk on New York Stock Exchange stock and high-grade corporate
bonds and the return on a relatively risk-free asset for various periods
back te the 19th century. It will also develop extremely crude measures
of ex ante rates of return on common stock for the same periods based
on current dividend-yield plus the expected growth rate in stock prices
(where the expected growth rate in stock prices is assumed to be equal
to the actual or lagged growth rate in per share earnings.} This is
equivalent to the assumption that investors do not anticipate any change
in the price/earnings ratio for the market as a who!e.]

Section 4 will present comprehensive new data on asset holdings
bearing on the characteristics of the market utility function. An attempt
will be made to determine whether any utility function consistent with
" these data can plausibly explain the long-run relationship between realized
returns and dispersion of return, which is a pre-condition for using the
ex post figures as ex ante values even in the long-run. Section 5 will
contain some concluding comments on additional measures which will be
required to make substantial further progress in estimating the required
rates of return on risky assets and hence the market price of risk and the

cost of capital.

]The dividend payout ratio is also assumed to remain constant.



2. Earlier Work

The two best-known theoretical and empirical developments over
the past fifteen years bearing on the relative costs of stock and bond
financing have been those relating to the contributions by Professors
Modigliani and Miller (MM) on the invariance of the cost of capital to
the capital structure and the more recent evolution of the potentially
more powerful market line theory. Neither of these theories provide a
basis for estimating the market price of risk, but to the extent that
they are applicable to real-world phenomena ~ in spite of the perfect
market assumptions they make, they could furnish insights into the relative
costs of stock and bond financing.

Thus, it has been commonly asserted that MM theory indicates that
the cost of capital is not affected by the mix of bonds and stocks in
the capital structure and that the empirical evidence supports that
theory.3 Even if true, this would not provide a basis for estimating
the cost of capital for any corporation, but it would imply that manage-
ment cannot affect this cost by appropriately packaging its capital
structure. The obvious fact, however, is that under the MM theory so
long as corporate taxation exists the minimal cost of capital is achieved

at a capital structure which consists entirely of debt. Since the average

ratio of debt in the corporate capital structure seems to be of the rough

3Franco Modigliani and M. H. Miller, "The Cost of Capital, Corporation
Finance and the Theory of Investment,' American Economic Review, June, 1958
and June, 1963, and Robert S. Hamada, 'The Effect of the Firm's Capital
Structure on the Systematic Risk of Common Stocks,' Journal of Finance,
May, 1972.




order of magnitude of 20%:4 it is difficult to take seriousiy any empirical
"'verification' of the MM theery. Some of the reasons which have been
advanced to explain the observed results appear to be incorrect (e.g.,

the proposition that the cost of retained earnings is substantially cheaper
than the cost of debt), to make the empirical data irrelevant to testing

the theory (e.g., the notion that management is attempting to maximize
its own interests rather than those of the shareowners), or to undermine
the usefulness of the theory (viz., that there are major institutional
constraints or non-monetary costs associated with the issuance of debt

which are not included in the framework of the theory). e

In recent years, theoretical attention has properly been directed
to the implications of the risks and costs of bankruptcy for the MM theory,
leading to the not too surprising conclusion that the cost of capital is
not invarfant to the capital structure, at least when leverage is high,

and that there is an optimal debt-equity ratio.5

At Teast at the upper
end of the capital structure range, ''traditional' as distinct from MM
theory has re-emerged. |t can be questioned, however, whether bankruptcy
risk alone is sufficient to explain the relatively low corporate debt
ratio.

Similarly, the market Tine theory and its recent modifications
have not been successful in explaining the relationship between the

implied rate of return on low-risk assets and the observed return on low- -

risk bonds. The returns implied for low-risk assets by the observed

hThis 20% figure, which reflects the valuation of equity at market

rather than book, was obtained from an estimate incorporated for the post-
war period in the M;},.T.-Pennsylvania-S.5.R.C. econometric model. A crude
independent estimate, based on Statistics of Income, 1968: Corporation
Income Tax Returns and the revised SEC.series on the market value of out-
stemding stocks, points to a somewhat higher figure for the end of 1968.

SE.g., Joseph E. Stiglitz, ''Some Aspects of the Pure Theory of
Corporate Finance: Bankruptcies and Take-Overs,' Bell Journal of Economics
and Manscdamort Crloamme  Aridiime 1099




retationships between returns and beta for all New York Stock Exchange

stocks have tended to be higher on the average than the returns for

comparably low-risk bonds or ''risk-free'' governments over a number of

periods tested from the late 1920's to the late 1960‘5.6
These results, while not at all definitive, suggest that even

without allowing for the tax advantages of debt financing, the risk-adjusted

cost of bond financing may have been smaller than the risk-adjusted cost

of stock financing or than the risk-adjusted cost of internal financing.

Considering the sizeable tax advantage of bonds, the question arises why

corporations did not place even more reliance on such financing. One

answer may be that corporate management. in its attempt to avoid the risk

of bankruptcy and to preserve its own position has shied away from debt

financing, in preference to the retention of earnings, whereas this risk

is readily diversified by individual investors. However, even if the

risk-adjusted cost of bond financing was lower on the average than that

for stock financing or retained earnings over most of the period for which

we have data, the relative costs of debt and equity financing may have been

changed in recent years by such developments as the Institutionalization

of equity Investment. Institutional investors have been committing a
much higher proportion of their greatly expanded resources to investment
In common stock, reflecting both an easing of legal restrictions and

apparently also an increased willingness to assume equity risks.

6
F. Black, J.C. Jensen, and M. Scheles, '""The Capital Asset Pricing

Model: Some Empirical Tests,'" in Michael C. Jensen, ed., Studies in the
Theory of Capital Markets (New York: Prager, 1972), and M. Blume and

I. Friend, "A New Loock at the Capital Asset Pricing Mode!," The Journal

of Finance (March 1973).



3. Historical Measures of Return and Risk

Table 1 presents the average annual arithmetic rates of return
(dividends plus price appreciation) and the standard deviations of annual
returns for New York Stock Exchange common stocks over the past hundred years,
1872-1971, and over each of the decades in this period. These rates
of return, which are shown both for all industry groups combined {the
composite index) and for industrials alone, assume the quarterly rein-
vestment of dividends and are estimated from Cowles Commission and
Standard and Poor's sources. They are probably less accurate prior to
1926 than in the subsequent period.

If the distribution of returns was stationary over this period, the
arithmetic means presented represent an unbiased estimate of the universe

7

mean return for a one-year holding period. The mean annual return for
all N.Y.S.E. stocks over the past 100 years was 9.75%, with a mean stan-
dard error of 1.75%. The mean returns would be raised somewhat if con-
fined to industrial stocks or to the period after 1926 for which the
data are presumed to be more reliable. There is no clear secular trend
over these years.

Table 2 presents comparable data for high-grade corporate bonds
and for risk-free instruments as measured by high-grade bonds with a one-

year maturity, and also includes crude beta measures for bonds, The

mean annual return on the bonds, with semi-annual reinvestment of interest

7Since the arithmetic mean raised to the appropriate nth power to
obtain a n year return can represent a seriously upward biased estimate
of expected return over an n year holding period (see Marshall Blume and
Irwin Friend, ""Risk, Investment Strategy and the Long-Run Rates of Return,'
Review of Economics and Statistics, forthcoming), an average of five year
returns over the 1872-1971 period (yielding a return relative of 1.587 for
the composite index) was compared with the fifth power of the average annual
returns (1.592), with Tittle difference in results.
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payments, was 3.86% since the turn of the century, with a mean standard error
of .50%. There was no clear trend in the level or dispersion of return,
but some indication of a rise in dispersion from the early to the latter
part of the period. For the risk-free rate, the mean annual return was
3.49%.

The beta measures for high-grade corporate bonds shown in the
table are obtained by regressing [(RB- RF)t - (RB— RF)t-I] on

_ _ _ ) n?ual .
[(RS RF)t (RS RF)t_]], where R, is the/return on bonds, R, is the

B F

return on high-grade debt instruments maturing in one year and RS the re-
turn on the composite index for all N.Y.S.E. stocks. The beta coefficient
for the period as a whole is very close to zero,8 and does not deviate
substantially from zero in any of the decades over the past century.
Similar resuits, pointing to an extremely small beta coefficient for the

period as a whole, were obtained when (R RB(t-I)) was regressed on

Bt
(RSt- RS(t-!)) without constraining the constant term to be zero, when

(RB- RF) was regressed on (RS- R.) and R, on RS’ and when a first order

F) B
auto-regressive correction was made on the basis of the highest correla-
tion found between lagged values of the dependent and independent vari-
ables.

Thus, an analysis which uses the usuval type of stock market index

as a proxy for all risky assets indicates little co-variation in movement

between the realized rates of return on stocks and on high-grade bonds.

This regression for the period as a whole is

[(R,- R_}. -(R, - R 1 =.067 [{R.~ R} - (R.-R.) ]
B F't B Fie-1 F -

t (3.08) S t S Fie-=1

R%= 121 DW = 2.84

and the number in parentheses below the beta coefficient represents its
t-value. The serial correlation in these long-run regressions of R_,- R_ on
Re= Rp or of R, on R_, which is somewhat surprising, may reflect inadequacies
i~ the data used to estimate R,, but these inadequacies are not likely to
greatly affect the estimates o? the beta coefficients.



However, if bonds and other risky assets were added to the market index,
the beta coefficient for bonds would presumably be raised. Moreover,
there is some evidence that in recent years the beta coefficient for
(quarterly) returns on high-grade bonds as a function of (quarterly)
stock returns may have been close to .3.9

A direct comparison of the annual rates of returns on stocks and
those on bonds and risk-free assets is provided in Table 3. For the
1902-1971 period as a whole, the average annual returns on all N.Y.S.E.
stocks and on industrial N.Y.S.E. stocks were, respectively, 6.8% and 8.9%
in excess of the annual returns on high-grade corporate bonds, and 7.2%
and 9.3% in excess of the returns on risk-free assets. However, a sub-
stantial part of these discrepancies between returns on stocks and on
fixed interest-bearing obligations was attributable to the two decades
from 1942 to 1961, and especially for that period the discrepancies may
reflect in large part the difference between the realized and expected values
of return. Presumably no significant differences exist between the
realized and expected values of annual return on high-grade bonds maturing
in one year, but the differences may be somewhat more important for high-
grade bonds and can be very substantial for stocks.

Crude estimates of the expected rates of return on high-grade
corporate bonds and on N.Y.S.E. stocks are presented in Table 4. in view
of the crudeness of the approach, it is not clear that the approach followed
provides an estimate of ex ante return for stocks which is superior to the
realized rate of return as a measure of the expected rate except for short

periods of time.

9This result for the period September 1966 through December 1972 is
presented in Jane C. Tripp, An Empirical Analysis of Risk Measurement in
Corporate Bonds, Appendix A, Wharton School, May 1, 1973. For the
period 1960-1970, the beta coefficient for quarterly returns on high-grade
bonds was estimated at .126 in Marshall Blume and Irwin Friend, "A New Look
at the Capital Asset Pricing Model," Journal of Finance, March 1973. It
was insignificantly different from zero in the eariy 1960's.
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For the bonds, the average annual yield to maturity, which has been taken
as an estimate of their expected rate of return, is not much different
from their average annual realized rate of return for the past seventy
years, though for some of the ten year periods the differences between
expected and realized returns are rather appreciable. For the stocks,

as would be anticipated, the differences between expected and realized
returns are considerably larger. Two series for the expected returns on
stocks are shown in the table. The annual values for each series is the
sum of the beginning of year dividend yield (D/P) plus an estimate of
annual expected earnings growth. (g). The first series estimates g for
each year as the arithmetic mean of the annual growth rates over the pre-
ceding five years; the second estimates g for each year as the geometric
mean over the preceding five years.]O The first set of estimates unlike
the second never implies @ zerg risk differential, but it is far from
certain that the first set is any better and the substantial difference
between the two series raises obvious problems. The standard deviations
of both sets of estimates of "expected" return on stock seem unreasonably

higbiugigggjal]y_pn the downside.

One set of ex ante or expected rates of return on stocks implied
by this type of analysis was higher than the realized rates of return,
while the other was lower. Depending on which of the two sets of esti-
mates is used, the average annual expected rate of return on all N.Y.S.E.
stocks was 11.9% or 8.6% for the past ninety years as a whole compared
with a reaiized rate of return of somewhat over 9.75%. |n other words,
according to these two rough estimates of the expected return on stocks,

the long-run realized rate of return over the past century does not provide

i0
The decade and longer period averages of the annual expected rates

of return are arithmetic means. Geometric means are slightly lower.



a clearly implausible estimate of the expected rate. Moreover, the
application of somewhat different lag structures to past and current
earnings growth to obtain revised estimates of expected growth rates
did not yield an appreciably different ex ante rate of return on stock
for the period as a whoIe,]] nor mofe plausible decade results.
Similarly, correlations between the realized rates of return on
N.Y.S.E. stock or aﬁ;.of four ex ante series tested {Table 4 and Appendix
Table 1) and both the risk-free rate and the difference between the bond
rate and the risk-free rate provide little basis for choosing among the
different estimates of the required rate of return on stock. Using annual
data for the entire period, the correlations with these two interest rate
variables were quite small and the regressions equally unsatisfactory for
alt of the series both ex post and ex ante. Using decade averages, the
correlation was very much more marked for the realized rates of return
(R = .51) than for the ex ante series, with both the risk~-free rate and
the difference between the bond rate and the risk-free rate negatively
related to the realized rate of return over the past century.

While the method used above to derive ex ante rates of return on

stock does roughly correct for unanticipated changes in the price-earnings
ratio and makes the plausible assumption that investors ordinarily tend

to anticipate that some average of the current and past rates of growth

1The major difference in the estimates of ex ante returns reflected
the type of mean (i.e., arithmetic or geometric) derived from the lagged
values of growth rates for prior years. Thus, if the expected growth rate
g for each year is estimated as the arithmetic mean of the annual growth
rates over the preceding 10 years, the ex ante return for the period as
a whole becomes .116; if g is estimated from the 10 year geometric mean,
the ex ante return is .080 (Appendix Table 1). However, while these numbers
are reasonably close to those based on 5 year growth rates, the standard
deviations are substantially reduced to .062 and .056, respectively. In
spite of the lower standard deviations, the decade results are no more
plausible, especially when g is estimated from the 10 year geometric mean.




M

in per share earnings will continue in the future, it is obvious =--
especially for a relatively short period of time ~- that the resulting
estimates of the expected growth rate and the associated required rate

of return on stocks may deviate substantially from the expectations and
requirements actually heid by investors. Thus, a survey12 of the antici-
pated long-run growth rates as of June 30, 1972 used by seven of the
largest New York City banks to determine the desirability of investing in
17 high-grade N.Y.S.E. industrial and 24 electric and gas utility stocks
indicated that the estimated growth rates per share averaged 7.9% and 5.0%
respectively, implying required rates of return of 11.3% and 11.5%. These
figures were well above the 9% or somewhat lower estimate of the required
rate of return over the past decade presented in Table 4 and probably
reflect the expectations of a higher rate of long-run price inflation

than the average rate of inflation reflected in historical earnings.

The expectation of a higher rate of inflation was also reflected in the
much higher level of interest rates in 1972 than the average level over

the preceding decade.

2This survey was conducted by the New York Telephone Co. at my
suggestion.



L. Market Utility Function

Since the available data do not generally permit us to obtain
very satisfactory measures of the required rates of return on common
stocks as compared with those on risk-free assets, we shall in-

vestigate whether any additional insights can be obtained by the deter-

mination of the characteristics of the market utility function, i.e., the
relationship between the utility and size of wealth for investors as a

13

whole.’ The risk differential between the return on the market portfolio
of all risky assets and the return on risk-free assets depends of course
on the dispersion of returns on the market portfolio as well as on the
attitudes of investors towards such dispersion as indicated by the form
of the market utility function.

It is interesting to'notérfhéi there has been verQuiitﬁl;rgziempt
to determine the form of the utility function from the available data on
asset holdings by different types of individuals. Economists in recent
years have generally been convinced that the market utility function has
risk aversion properties somewhere between a negative exponential utility
function, with constant absolute risk aversion and increasing relative risk
aversion, and a constant elasticity utility function, with decreasing absolute
risk aversfon but with constant proportional risk aversion. The authority
generally cited for asserting these bounds for the utility function is
Professor Arrow.lh

While no one is likely to argue with the plausibility of decreas-

ing absolute risk aversion, the widely-held assumption of increasing

13The development of a market utility function would of course
be highly useful for other purposes as well, including the analysis of
saving and capital budgeting.

IAE.G., see 5.C. Tsiang, '"The Rationale of the Mean-Standard
Deviation Analysis, Skewness Preference, and the Demand for Money, "
American Economic Review, June, 1972.
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(or at most constant) relative risk aversion seems qugstionable.
At the theoretical level, the denial of the tenabllity of decreasing
relative risk aversion is based on the assumed implausibility of a utility
function which is unbounded either from above or from be]ow.]5 However, it
is not clear that a utility function should be bounded in this manner.
The ultimate justification for such an assumption must rest on the
empirical data. The only behavioral evidence | know of that has been
cited to support the assumption of increasing or constant relative
risk aversion are the studies which conclude that either the income
elasticity or the wealth elasticity of demand for cash balances
(usually money either narrowly or broadly defined) is at least one.1
Of this evidence, only the wealth elasticity is at all relevant since
the income elasticity of total wealth may be greater than the income
elasticity of cash balances even if the latter elasticity is in excess
of one.

To the best of my knowledge, the available cross-section information
seems to point to a waalth elasticity of liquid assets of well below,
to close to, one if all tangible assets including consumer durables are
included in wealth and lower figures if tangible assets are excluded.17
The aggregate time-series data reflecting changes in supply and demand

conditions, including those arising from changes in wealth distribution

15Kenneth Arrow, Essays in the Theory of Risk-Bearing, Markham, 1971.

Ibid.

17

£E.9., see Jean Crockett and lrwin Friend, "Determinants of
Investment Behavior," Determinants of investment Behavior, National Bureau
of Economic Research, 1967, pp. 37 and 55-57.
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among different groups in the population, appear to be much less
pertinent than the cross-section data.]8
In conjunction with Professors Marshall Blume and Jean Crockett,
I am currently working on a study which is using new detalled information
from the 1963 Federal Reserve Board surveys of the Financial Character-
istics of Consumers and Changes in Family Finances and from a large
sample of 1971 Federal personal income tax returns to analyze the risk
characteristics of investment by different wealth (and other socio-
economic and demographic) groups in the population. The FRB surveys,
which oversampled upper Income groups, collected 1963 information for
more than 2,100 households in all income classes not only for income
(1962 as well as 1963), saving and the value of all major categories of
assets held at the beginning and end of the year but also for the amounts
of individuwal stocks held. The relevant results from the analysis of
the FRB surveys will be presented in this paper.]9
Data from the FRB surveys indicate that as of the end of 1962

the ratio of cash balances (including time and all types of savings

deposits) to net worth decreased as net worth increased from under

Even the time-series analyses are not consistent in indicating
a wealth elasticity of cash balances broadly defined equal to or greater
than one in the period following Worid War 1l. See Allan H. Meltzer,
''The Demand for Money: The Evidence for the Time-Series,' Journal of

Political Economy, June, 1963, p. 236.

19A few preliminary results from these surveys were presented in
Irwin Friend, Mythodology in Finance, The Journal of Finance, May 1973,
See also Dorothy 5. Projector and Gertrude 5. Weiss, Survey of Financial
Characteristics of Consumers, Federal Reserve Board, August 1966.




$10,000 to over $1 million.® 1t should be noted that net worth in this

comparison as in all published studies of the wealth elasticity of cash

or other risk-free assets does not include the value of human wealth.

20The data on currency holdings were unavailable from these surveys.
This ommission however, should not affect substantially any of the follow-
ing results since from aggregate data It is estimated that, as of the end
of 1962, currency holdings amounted to well under 10% of household cash
balances and a very much smaller fractlon of net worth
(see SEC Statistical Bulletin, May 1963). Moreover, there is no reason
to believe that the ratio of currency holdings to household wealth deviates

markedly in its relationship to wealth from the ratio of other cash
batances.
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If equity In housing and consumer durables (i.e., their market
value less related debt) is eliminated from net worth on the grounds that
they are acquired for their provision of current consumption services at
least as much as for investment purposes and are not generally considered
as risky or non-risky assets by their owners, the ratio of cash balances
to net worth at the end of 1962 decreased dramatically from 43% for the
urder $10,000 net worth class to 3% for households with net worth over
$1 million (Table 5). The net surrender value of life insuranceZI and
equity in savings bonds and Treasury billszz--other relatively "non~
risky'' assets--also declined markedly as a ratio of net worth less housing
and consumer durables as net worth rose. In contrast to these tendencies
for non-risky assets, the ratio to net worth of the value of such '"mixed-
risk'' assets as long~term bonds increased moderately, while the ratio to
net worth of '"'risky" assets such as common stock increased markedly, as
net worth rose. The qualitative nature of these results is not affected
if family characteristics other than net worth (such as age, occupation,
employment status, region, education, size of family, etc.) are held
constant. Nor does it seem plausible that the qualitative nature of
these results is likely to be substantially influenced by well-known
limitations of cross-section data--notably family tastes effects,possible
transitory elements in the total and composition of net worth, and

measurement errors.

2]Information on pension and retirement funds was not available.

22Hofdings of Treasury bills were negligible.
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The impression one obtains from this tabulation is much more
consistent with decreasing than with increasing relative risk aversion.
I suspect that further analysis both of the end of 1962 and the 1971
data will confirm our earlier finding that the riskiness of the stock
portfolio held by individuals generally increases with rising wea?th.22
This would appear to support further the thesis of decreasing relative
risk aversion. However, the analysis so far has not considered the impact
of the tax laws on the portfolio preferences of different income and
wealth classes, and only non-human wealth other than eguity in housing
and consumer durables has been covered. The remaining deficiencies in our
analysis--measurement errors in the data used and differences in tax-
adjusted investment opportunities open to households in various wealth
classes--seem much less important. Survey data are subject to substantial
random error and biases in measurement, but the known relevant deficlencies
of measurement (viz., understatement of financial assets, especially
cash balances, with some evidence of relatively greater understatement
of non-equity assets in the lower income brackets) would not help explain
the observed results.

To estimate the likely impact of differences in tax rates (t) on
the ratio (a) of household wealth invested in risky and mixed assets
VS. the ratio invested In riskless assets requires knowledge of the utility
function. |If we assume as a first approximation that the utility function

constant
Is characterized by/proportional risk aversion, since with such a utility
relative

function differences in tax rates would lead to larger/holdings of risky

assets by the wealthier households, we would expect a(l-t} to be roughly

2Jean Crockett and Irwin Friend, '"Characteristics of Stock Owner-
ship,'" Proceedings of Business and Economics Statistics Section, American
Statistical Association, 1963.




equal for the different net worth cTasses.23 Actually, a(1-t) varies
from 30% [a(1-t) = .32 X .98)1 for households with net worth under
$10,000, to 60% (.66 X .92) for households with net worth from $10,000
to $100,000 and 63% (1.01 X .62) for households with net worth of over

$1 miltion. 2

Thus, on a tax-adjusted basis, there is stil] sowe evidence of
decreasing proportional risk aversion if only non-human wealth other
than equity in housing and consumer durables is considered relevant to
investment decisions. However, for households with net worth of $10,000

constant
or over, the observed a's are consistent with the assumption of/proport-
ional risk aversion.
\ . X . . . 25
If equity in housing and automobiles is included in net worth,

the ratio of cash balances to net worth is again negatively related to

net worth. Table 6 shows that the ratio of cash balances to net worth

E(rm - rf), where r is the rate of return on risky assets, r

23For such utility functions, it is easy to show that in the
absence of personal taxes o is approximated by

£ the

C var r

m

rate of return on risk-free assets, E is expected value, and var the
indicated variance., |f r and re are assumed subject to the same average

rate of personal taxation, t, for a given level of wealth,
E(r - r.)

m f
{(1-t)C var ro

proportional risk aversion.

then o = C is the harmonic mean of the Pratt measure of

4The overal]l Federal income tax ratio for all households combined
estimated from survey data (10%) was somewhat lower than the ratios of
taxes to adjusted gross income reported in Statistics of Income, 1962 (12.8%).

25The market value of other consumer durables is not available
from the 1963 survey data.
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Average Ratios of Yalue of Different Assets to Household Ner Worth

Including Homes and Automobiles, for Households Classified by Net Worth

December 31, 1962

2

Net Worth
Less Than $10t - $100t - §$2Q0t - §500t - QOver
$10t $§100t $200t $500t $im $1m

Type of Asset {Ratios of Value of Specific Type of Asset or Liability to Net Worth)
Cash balances2 0.162 0.128 0.102 0.045 0.050 ¢.029
Checking actcounts 0.039 0.019 0.017 0.012 0.025 0.009
U.5. sav. bondg 0.030 0,024 0.020 0.020 0.010 0.003
& Treas. bills
Life insurance 0.092 0.056 0.033 0.025 0.038 0.012
net surr. val.
Mixed-risk assel:sii 0.017 0.039 0.087 0.081 0.090 0.131
State & local bonds 0.000 0.000 0.001 0.005 0.0l 0.0633
Risky assets,sexc!. 0.104 0.299 0.587 0.767 0.721 0.842
homes & autos
investment in homes 1,434 0.658 0.204 0.103 0.113 0.044
5 autos
Risky assets, incl,
inv., in homes & autos 1.538 0.557 0.791 0.869 0.834 0.886
Risky assets, fncl. 4 ¢ 79y 0.754 0.758 0.852 0.828 0.882
equity in homes § autos
tommon & preferred 0.013 0.052 0.219 0.284 0.341 0.327
stock
Equity in unincorp. 0.053 0.147 0.261 0.382 - | o0.200 0.269
businesses
Mortgage liability 0.817 0.203 0.032 0.017 0.005 0.004
Other liabi]ity8 0.074 0.034 0.014 0.032 0.026 0.671

!Inclusive of equity in homes and autos.

2 . . . .
Includes checking and other commercial bank accounts, savings and loan savings accounts,

credit union savings accounts, and mutual savings accounts.

3Treasury bills are negligible compared to U.S5. savings bonds.

klnc?udes long-term corporate, state and Tocal and U.S. Government bonds (other than savings

bonds).

5Includes common and preferred stock and equity in non-farm and farm incorporated businesses.

6Harket value of principal and other residences and autos.
7Equity in homes and autos equals investment in homes and autos less related debt.

8

Mainly short- and intermediate-term.

9These are ratios of the mean value of the indicated asset In this net worth class to the
mean value of net worth, unlike most of the other figures in Tables 5 - 7 which are averages
of the ratios for individual households. The average ratios of assets to net worth were

inflated by a number of households owning homes but reporting virtually no net worth.

The

average ratios in this net worth class, which had extremely large standard errors, were the

only ones substantialily affected by this problem.



inclusive of equity in homes  and automobiles is once again negatively
related to household wealth or net worth, with the ratio of cash balances
to total wealth at the end of 1962 now showing a less dramatic but still
impressive decrease from 16% for the under $10,000 net worth class to 3%
for households with net worth over $1 million. Decreases characterized
both time and saving accounts and checking accounts. However, once
househoid debt, of which home mertgages is the most important form, is
introduced into the analysis, it is theoretically preferable to relate
risky assets, rather than the customary cash balances,to net worth. |If
Investment In homes - and autos were governed by the same considerations
as other household investment, it would be appropriate to Include the
market value of homes and autos with risky assets, and the ratio of risky
and mixed assets to net worth would decline with increases in household
wealth--markedly so on a tax-adjusted basis. Since investment in homes
and autos is required for satisfaction of current consumption services,
and particularily for homes necessitates a large scale investment normally
associated with the incurrence of debt, it may be more appropriate to
consider net equity (market value of investment less debt) rather than
investment as part of the relevant total of risky assets. If this is
done, the unadjusted ratios of risky and mixed assets to net worth would
rise substantially with increases in wealth and decline modestly on a
tax-adjusted basis.

On an unadjusted basis, the ratio of risky and mixed assets to
net worth, with both assets and net worth inclusive of equity in homes
and autos, increased from 74% in the under $10,000 to 100% in the over

$1 million net worth classes (Table 6). Abstracting from investment in
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housing and automobiles, the riskier the asset the more pronounced in
general was Its tendency to increase as a ratio of total net worth with
increases In household wealth. Thus the ratio of the market value of
stock to net worth inclusive of equity .in homes and autos rose from 1%
in the under $10,000 net worth class to 33% for households with net
worth over $1 million. 1In contrast, the corresponding ratios were 10%
and 1% for the net surrender value of life insurance?6 Of the mixed
assets, consisting largely of long-term bonds, the tax-exempt state and
local governments not surprisingly had a special appeal for the wealth-
ter households. On a tax-adjusted basis, the ratios of risky and mixed
assets to net worth multiplied by the complement of the tax rate decreas-
ed erratically from 70% (.74 X .94) In the under $10,000 wealth class
to 63% (1.02 X .62) in the over 51 million class.27 For stock alone,
the corresponding percentages were 1% and 20%.

Before we attempt to draw the implications of these results for
the characteristics of the investors' utflity function, it is still
necessary to expand the coverage of wealth to Include human wealth, i.e.,
the current discounted value of expected labor income. For this purpose,
human wealth or that part of 1ife-time labor income which should be
capitalized and added to non-human wealth for analysis of investment
decisions has initially been estimated by multlplying one year's wage

and salary income by a factor of ten. This is equivalent to using a

2'6'1"}1t=: strong negative relationship between the insurance ratijo

and household wealth might be reduced by the inclusion of pension and
retirement funds.

27The corresponding figures are 63% and 62% if the ratios of the
mean values of risky and mixed assets to the mean values of net worth in
each het worth class are substituted for the averages of the ratios for
individual households.
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capitalization factor of about 11.8% if we assume that the average house-
hold in each non-human wealth class has an expected work life of 20 years
and a 4% expected annual growth ratio in labor income. The results showing
the implied ratios of non-risky and risky assets to total assets, with
risky and total assets both now inclusive of human wealth, are presented

in Table 7.

These results, which are unadjusted for differences in tax-rates,
still point to a decline In the ratio of cash balances to total assets
(inclusive of human wealth) for the richer households, and the decline
persists even if transaction balances in the form of checking accounts
are omitted from the cash balances. The sum of the two remaining house-
hold assets which are typically regarded as comparatively riskless--U. §.
savings bonds and Treasury bills and insurance--also evidence an inverse
relationship between their relative importance in household assets and
the total amount of assets held.28 Similarly, the ratioc. to net worth
of risky and mixed assets, including equity in homes and autos, again
Increases with wealth, though the variations across wealth groups are
no longer very marked. However, on a tax-adjusted basis, this ratio of
risky and mixed assets to net worth decreased from 83% (.89 X .94)
in the under $10,000 net worth class to 63% (1.01 X .62) in the over

$1 million class. For stocks alone, the corresponding percentages were

0% and 19%.

8Eventually, we also plan to compute crude beta coefficients and
other risk measures for the totality of assets held by each wealth group.



Table 7

Average Ratios of Value of Different Assets to Household Net
Worth Including Homes and Automcbiles and Human Wealithl,
for Households Classified by Net Worth®

December 31, 1962

Net Worth
Less Than $10t - stoot - 5200t - 4500t - Over
$10t $100t $200¢ 5500t $im $1m

Type of Asset (Ratios of Value of Specific Type of Asset or Liability to Net Worth)
Cash balances’ 0.080 0.065 0.081 0.037 0.045 c.026
Checking accounts 0.021 0.009 0.013 0.010 0.023 0,008
g‘i;e::f'b??Tgﬁ 0.006 0.014 0.015 5.018 0.009 0.003
;;:es::ifrig?f 0.038 0.019 0.025 0.020 0.032 0.010
Mixed-risk assets5 0.004 0.023 0.073 0.076 0.0381 ¢.120¢
State & Jocal bonds 0.600 0.000 0.000 0.005 0.040 ¢.o03n

Risky assets,excl.
homes § autog ﬁ 0.008 0.128 0.382 0.611 0.588 0.758
human wealth®

lavestment in homes 0.202 0.248 0.147 0.083 0.099 2.038
& autos
Investgent in human 0.925 0.661 ©.337 0.199 0.191 C.lth
wealth

Risky assets, incl.
inv. in homes & autos 0.976 0.937 0.834 0.880 0.851 0.836
& human wealthd

Risky assets, incl.
equity in homes & 0.882 0.885 0.810 0.867 0.846 0.893

autos & human wealtmo

Comman ¢ preferred 0.001 6.029 0.158 0.261 0.307 0.297
stock

Equity in unincorp. 0.022 0.109 0.221 0.334 0.145 0.225
businesses

Martgage liability 0.094 0.052 0.024 0.013 0.004 0.003
Other liability!' 0.014 0.014 0.608 0.023 0.021 0.062

|Estimated at 10 times wages and salaries,
2Inclusive of equity in homes and autos but not iaclusive of human wealth.

3tnciudes checking and other commerclal bank accounts, savings and loan savings accounts,
credit union savings accounts, and mutual s5avings accounts.

“Treasury bills are negligible compared to U.S$. savings bonds.

sIncludes long-term corporate, state and local and U.5. Government bonds (other than savings
bonds.

6Includes common and preferred stock and equity in mon-farm and farm unincorporated businesses,

7

Market value of principal and other residences and autos.

8These are ratios of the mean value of the indicated asset to the mean value of net worteh,
The corresponding averages of the ratios for individual households were not available,

9For the reason indicated in footnote 8, this row will not be equal to the sum of the
preceding three rows. 7The difference is most marked in the first column.

1 . . R .
OEqunty in homes and autos equals investment in homes and autos less related debt.

}]Hainly shert- and intermediate-term.
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Thus, the analysis thus far suggests that the market utility
function ts characterized (1) by decreasing to constant relative risk
aversion if the relevant measure of household wealth is net worth exclusive
of equity In homes and autos and human wealth; (2) by constant or in-
creasing relative risk aversion if wealth is inclusive of equity in homes
and autos but exclusive of human wealth; and {3) by increasing relative
risk aversion if wealth is all-inclusive. Preliminary results available
from two attempts to further refine this analysis reinforce the first two
findings and modify the third suggesting that if the relevant measure
of household wealth is net worth inclusive of equity in homes and autos
and human wealth, the market utility function is characterized by either
increasing or constant relative risk aversion.

One of these two attempts to refine the analysis consisted of the
derivation of the utility function for different age groups. If age of
head is held constant as wealth increases, the decline in the estimated
tax-adjusted ratios to net worth of risky and mixed assets, including

and human wealth,
equity in homes and autos/is substantially reduced. Thus, for households
with a head over 50 years old their tax-adjusted ratios declined only
from 69% to 63%.

The other attempt to refine the analysis consisted of reestimating
the value of human wealth by obtaining the present value of future after-
tax wage and salary income for each household based on the age of its
head and other family characteristics and on aggregate trends in income,
and by more carefully distinguishing between labor and non-labor income
as reported in the FRB surveys to minimize double-counting of human and
non-human wealth for entrepreneurs and related groups in the population.

The assumed (in this case after-tax) capitalization factor was 10%, and the



30

expected annual growth rate in wage and salary income was predicated to

be 4%. The expected work life was made a function of age (but not yet

of occupation). It is interesting to note that this more careful estimate
of human wealth eliminates about half of the remaining difference be-
tween the tax-adjusted ratios of risky and mixed assets to net worth for

the lowest and highest wealth classes.



To sum up this discussion of the market utility

function,

the assumption that investors are characterized by constant proportional

risk aversion seems tenable. For such a function, it is easy to show that if

E(rm~ r

.F)

end-of-period wealth has a normal distribution, (1) —— T for a
roughly (t~t)var Fo
short period is/approximated by oC where € is an average (harmonic mean)

of the Pratt measure of proportional risk aversion for

individual inves-

tors or (with a change in sign) of the wealth elasticity of the marginal

utility of wealth.1 For a ionger planning period, the
E(rm- rf) ol

(1-t)var r all + (I-t)E(rm)] + (1-a) [1 + (l-t)rf]

To estimate the value of C, we need to know the values

approximation becomes (2)

of E(rm), Fe, var r

?

]It has been shown in the literature that for discrete planning

periods

E(r - r_) -1
m_fo_y I E(i9)
om | RK

var r
m

for the quadratic, and(if end-of-period wealth is normally distributed)for
the exponential and Tog utility functions,where R is the Pratt measure of

absolute risk aversion for the gkt individual and v

is the market value

of all risky assets at the beginning of the planning period and equal
therefore to oW where W is total initial wealth. Stephen Ross,using a
continuous time solution, has obtained an equivalent expression

- -1
E(rm rf)

Y
= T K

var rrn K wKRK

for all utility functions (again assuming a normal distribution of wealth),

where W, is the wealth of the K'th individual and ¥, h

is ratio of total

wealth,” and it is assumed all wealth is invested in risky assets. |f

not all wealth is invested in risky assets, then the right-hand expression
in the above equation should be multiplied by o, the overall ratio of risky
assets to wealth., For constant Proporticnal risk aversion C, it is easy

to show in the continuous case that
E(rm~ rf)

var r
m

characterized by such a utility function, that ¢ and

=oC, if it is assumed, as seems plausible for investors

WKRK are independent.

: : : th T E(rm- rf)
introducing taxes, at the micro-level for the K household, = q.C
. -1 (1~tK)var r K K
E(rm- rf) Yk
At the macro-level, var F = ol ETT:zf) which can be roughly approximated

by the micro-relationship gmitting the K'Subscripts (
somewhat understates the value of c).

though this approximation



! ;
t and o. A more precise expression for (1) is m_f . ac[%(l—t )
‘)

= aC(1-t').
The value of t is estimated at 10% and t' about lS%lby the application

of the appropriate Federal income tax rates to the survey data. The overall
to the survey data,
ratio of risky and mixed assets to net worth,o,is 79%,according/ if risky

assets and net worth do not {nciude equity in homes and automobiles and
human weatth; 85% if equity in homes and automobiles but not human
wealth is included; and 95% for the most comprehensive measures of risky
assets and net worth, i.e., inclusive of human wealth.2 We shall use figures
of .85 for (1-t") and .90 for a in estimating C, but possible errors
in these figures will not markedly affect our estimate of C.

For the past 70 years, E(rm- rF) for all stocks on the NYSE has
averaged about .072 annually if estimated from realized returns and var r

E(r - r,)

has averaged .037 so that the ratio AL I 1.95 on this basis

var r
(Table 3). The value of this ratio is neaPly as high  for the 60 year

m

period preceding 1962, the year covered by our survey data. The ratio
would be very much higher (over 5) if estimated from realized returns for
the two decades preceding 1962, 1942-61, and considerably lower {(about

one} if estimated from a period two decades eariier, 1922-41. The annual

. E(rm_ rf)
ratio

would not be substantially changed if E(rm) isestimated

var r
over the perigd since the turn of the century from the "'expected'' rates

of return based on current djvidend yield and past growth rates (Table 4).

I f monthly reaIize? rates)of return in the period after World War Il are
E(r - r
used to estimate —vmﬂL——iL-, where Fe is now the Treasury bill rate,
var r
m
]It is 12% on the most inclusive definition of net worth and 20% on

the least inclusive.
2. . . .
Time series data point to somewhat smaller figures,

3Monthly returns permit a somewhat more accurate estimate of C
than annuai figures, but they are not available as far back historically.
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the ratio is over 5 when estimated from the 1947-62 period and over 3
when estimated from the 1947-71 period.

Obviously, the data do not permit a satisfactory estimate of
E{r - r.)
—n £ as of the end of 1962 or the end of 1971 but the value of this
var r

. m . . . .
ratio seems to have been well in excess of one if the ratio is derived
from NYSE common stocks. An estimate of 2 seems to be as good as the

data permit, but the possible range of error in this figure can sub-

E(r = rg) T

stantially affect our estimate of C. With an estimate of 2 for m-ighfﬁr——,
m

C would be estimated to be somewhat

over 2.5 in 1962 and 1971. Given the margin of error in our estimate of

E(rm- rf)

var r
dence sTrongly suggests that the elasticity of the marginal utility of

» the error in estimating € is quite large. However, our evi-

wealth is well in excess of one, i.e. that investors are considerably
more risk averse than would be indicated if the market utility function
were logarithmic.

Two gualifications of the above conclusion should be pointed out.
First, the assumption is made that the ratio of E(rm— rf) to var r_ for
NYSE stocks is the same as for all risky (i.e. all non-risk-free) assets
combined. Human wealth and equity in non-corporate enterprises (because
of market imperfections if for no other reason) probably bhave a higher
capitalization rate than NYSE stocks, and equity in housing may and
long-term fixed interest bearing obligations do have a lower rate.] For
the aggregate of risky assets, the expected rate of return is not likely
to be appreciably below the expected rate for NYSE stocks, and may well

be higher, though of course it could be appreciably below the observed

]This is likely to be true on a tax-adjusted as well as before
tax basis,
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of these equities. While a contlnuous series of such information would
be most desirable, even a small number of carefully designed spot surveys
of this nature would be extremely helpful. The necessary data are known
to exist for institutional investors, and there is reason to believe that
they also do for at least the large individual fnvestors who together
with Institutions dominate stock holdings and transactions. I't might
also prove possible to use this approach to obtain useful new insights
into the elements entering Into the risk evaluation of equities by
investors. More satisfactory EX ante measures of return and risk would,

of course, further illuminate the nature of the market utllity function.



1882
1892
1802
1912
1922
1932
1942
1952
1962
1882
1882

Appendix Table 1

Additional "Expected' Annual Rate of Return Estimates
for NYSE Composite Common Stocks, 1882-1971

Estimate 3 Estimate 4
Mean Standard Mean Standard
Return Deviation Return Deviation
1891 .066 .025 051 .025
1901 .067 043 037 037
1911 . 157 .031 .132 034
1921 .132 042 097 .032
1931 177 .058 -059 044
1941 .064 .070 .01t .057
1951 160 041 126 .045
1961 137 .051 .122 .0h7
1971 . 086 .010 .080 011
1961 _ -120 .064 .080 .060
1971 .116 .062 .080 .056

Note:

The sources in this table are the same as those in Table 4 except that
in Estimate 3 the expected growth rate for any year (GF.) is taken to
be the arithmetic mean of the previous 10 years of earnings growth and
in Estimate 4 GE is the geometric mean of the previous 10 years of
earnings growth.



