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NEW EVIDENCE ON THE CAPITAL ASSET PRICING MODEL

IRWIN FRIEND, RANDOLPH WESTERFIELD AND MICHAEL GRANITO

THE ORIGINAL Sharpe-Lintner capital asset pricing model advanced to explain the
variations in risk differentials on different risky assets has now been widely
questioned on the basis of the empirical evidence, and a large number of modified
theories have been proposed to explain the discrepancies between theory and
observation. The evidence points to a reasonably linear relationship on the average
between return and non-diversifiable risk of outstanding common stock, or at least
those listed on the New York and American Stock Exchanges. However, this same
return-risk linear relationship does not seem to imply a riskless market rate of
return consistent with any reasonable measure of the actual risk-free rates of
return.’

Moreover, while over the long-run the observed linear relationship between
return and risk on individual stocks yields the expected positive sign of the risk
coefficient more often than not, the shorter-term relationship has been erratic and
has not been explained satisfactorily by the observed difference between the
market rate of return of stocks as a whole and the risk-free rate. As a result of these
findings, questions have been raised about the nature of the relationship between
expected and actual rates of return, i.e., about the return generating model, as well
as about the theory relating expected return to risk.

A number of theoretical and empirical attempts have been made either to
explain the apparent deficiencies in the original model on measurement and other
statistical grounds or to modify that model to bring theory in closer conformance
with reality. In our view, none of these attempts has been successful in bridging the
gap between theory and measurement.? However, four recent studies bearing on
the plausability of the original or modified capital asset pricing models and on the
relevance of past tests of these models merit brief mention prior to the introduction
of the new tests presented in this paper.

The first of these studies, based on an analysis of the stock portfolios as well as
the major classes of assets and liabilities held by different individuals,’ found that a
surprisingly large proportion of portfolios and assets were highly undiversified. It

1. Friend, I. and Blume, M., “Measurement of Portfolio Performance Under Uncertainty, American
Economic Review, September, 1970; Black, F., Jensen, M., and Scholes, M., “The Capital Asset Pricing
Model: Some Empirical Tests,” in Jensen, M. (ed.), Studies in the Theory of Capital Markets, Praeger,
1972; Blume, M. and Friend, 1., “A New Look at the Capital Asset Pricing Model,” The Journal of
Finance, March, 1973; Fama, E. and J. D. MacBeth, “Risk, Return and Equilibrium: Empirical Tests,
Journal of Political Economy, May, 1973, and Pettit, R. and R. Westerfield, “Using the Market Model
and Capital Asset Pricing Model to Predict Security Returns,” Journal of Financial and Quantitative
Analysis, December 1974.

2. These attempts are summarized in Friend, 1., “Recent Developments in Finance,” Journal of
Banking and Finance, October, 1977.

3. Blume, M. and I. Friend, “The Asset Structure of Individual Portfolios and Some Implications for
Utility Functions,” The Journal of Finance, May 1975.
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was concluded from an examination of the other alternatives that the two most
plausible explanations of this finding are either, first, that investors hold hetero-
geneous expectations as to expected return and risk and the short sales mechanism
is imperfect or, second, that they do not properly aggregate risks of individual
assets to measure the risk of an entire portfolio. Both of these explanations conflict
with important assumptions typically made in capital asset theory, but the second
is obviously basic since it raises questions about the justification for sole reliance
on beta or covariance with the market return rather than on variance (or standard
deviation) of the asset’s own returns as a measure of the market’s appraisal of asset
risk.

The second study, based on a survey of over 1000 individual stockholders in the
fall of 1975, found that when the 82% of stockholding families which customarily
evaluated the degree of risk involved in purchasing stock were asked what mea-
sures of risk they used, 45% stated they used earnings volatility, 30% price volatility
and 17% betas.* The answers to other questions also suggested that the pre-
ponderance of investors including those who were rich had very little conception of
the relationship of an asset’s covariance with the market to its contribution to the
riskiness of a portfolio. Thus this second study like the first raises questions about
at least one of the basic assumptions made in current capital asset pricing theory.

Of course, even if the basic assumptions of the theory appear to be grossly
inconsistent with the facts, the theory might still be useful if it can explain the
observed phenomena in which we are interested, i.e., risky asset returns. (Con-
ceivably, it might also be of interest for normative reasons.) In the absence of direct
evidence that beta is the only or at least the predominant measure of market risk
for purposes of explaining asset returns, we might be satisfied with strong indirect
empirical evidence if we could adequately explain the discrepancies between the
original or modified capital asset pricing theories and the observed facts. Thus, it is
of some interest to note that a third recent study finds that a measure of
co-skewness can be used as a supplement to the customary beta or covariance
measure of risk to explain the otherwise observed discrepencies between theory and
fact in relating the returns on individual NYSE stocks to the return on NYSE
stocks as a whole.” In other words, this study finds that capital asset pricing theory
now modified to make the plausible assumption that investors prefer positive
skewness in their portfolios (and therefore positive co-skewness in individual assets)
is apparently able to explain observed returns in the stock market without the
substitution of a zero-beta construct for the risk-free rate.

The fourth recent study to which we want to refer is one which neither attempts
to confirm or disprove the two-parameter capital asset pricing model but instead
argues that it is defective as a scientific hypothesis, no valid test of this model has
ever been carried out, and it is doubtful that a valid test can be made.® The main

4. Blume, M. and 1. Friend, The Changing Role of the Individual Investor (John Wiley and Sons,
1978). Weighting the replies by the value of a family’s stock portfolio does not change these results
substantially.

5. Alan Kraus and Robert H. Litzenberger, “Skewness Preference and the Valuation of Risk Assets,”
Journal of Finance, September 1976.

6. Richard Roll, “A Critique of the Asset Pricing Theory’s Tests,” Journal of Financial Economics,
March 1977.



New Evidence on the Capital Asset Pricing Model 905

thrust of this argument is that all testable implications of the theory follow from the
ex ante efficiency of the market portfolio and thus the theory is not testable unless
the true market portfolio is known and used in the test since even a small departure
from the true market portfolio may vitiate the tests. To support this position, it is
shown that it is possible to construct a market proxy that supports the Sharpe-
Lintner model perfectly even though it has a .895 correlation with the market proxy
used in one well-known test which resulted in a rejection of that model.

It would appear that this recent study has rediscovered the fact that the testing of
a theory is a joint test of the validity of theory and the reasonableness of the
empirical constructs used in testing it. If the study had been able to construct a
market portfolio which had a priori reasonableness and supported the Sharpe-
Lintner model, this would constitute scientific evidence in favor of that model.
However, to our knowledge, no one has yet been able to do this even though
various plausible combinations of marketable assets (mainly stocks and bonds)
have been tried. To demonstrate that a “curve-fitting” process can provide a
portfolio which is called the “market” because it supports the Sharpe-Lintner
model has no obvious relevance to scientific testing.” It is mentioned here mainly
because it has received widespread attention and because it has some relevance to
the new tests in this paper.

These new tests are of two types. The first set substitutes ex ante (expected) for
ex post (realized) measures of return in testing capital asset pricing theory. These ex
ante data were obtained for a sample of common stocks from a sample of financial
institutions for each of four periods in 1972, 1974, 1976 and 1977. Such data not
previously available permit a more direct test of theory explaining the relationship
between expected or required rates of returns and risk than is possible when only
actual rates of return are available, since it is no longer necessary to predicate the
nature of the relationship between expected and actual rate of returns. They also
permit the estimation of a direct measure of the heterogeneity of expectations for
individual stocks and of the relationship between both expected and actual rates of
return and the measure of heterogeneity.

The second set of new tests uses data on bond indexes and a large sample of
individual bonds both to obtain improved measures of the rate of return on the
portfolio of marketable risky assets® and to incorporate, for the first time to our
knowledge, returns on individual bonds as well as on individual stocks in the
return-risk relationships used to test capital asset pricing theory. The improved
estimates of return on the market portfolio permit a more satisfactory test of the
thesis that the discrepencies between Sharpe-Lintner theory and the observed facts
are attributable to deficiencies in measurement of return on the market portfolio
and of other attempted explanations of these discrepancies.’

7. The computed tangent portfolio used by Roll, representing some unknown combination of assets,
is presumably a much less satisfactory proxy for the market portfolio than the value-weighted total of
stocks used in the studies he is criticizing. It may be worth adding that all proxies for the market
portfolio selected ex ante (rather than ex posf) have led to the same qualitative result Roll questions.

8. That the introduction of the main non-marketable risky asset, i.e, human capital, does not
significantly alter the results of the tests of the capital asset pricing model which make no allowance for
non-marketable assets is suggested by Fama, E. and G. Schwert, “Human Capital and Capital Market
Equilibrium,” Journal of Financial Economics, Jan. 1977.

9. A more detailed verson of this paper, including more extensive analyses of the Kraus-Litzenberger
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Tests oF THE CAPM BASED ON EXPECTED RETURNS

As a by-product of another study, expected annual rates of return were collected
on 41 common stocks from 7 financial institutions in June 1972; the corresponding
numbers were 66 and 21 in August 1974, 49 and 33 in March 1976, and 56 and 29
in February 1977. The institutions covered, including commercial banks, insurance
companies and investment counseling firms were those with the largest equity
portfolios and the response rates averaged over 80%.'° The stocks covered, all listed
on the NYSE and over $100 million in size, were as a whole of lower than average
risk, with unadjusted beta coefficients and residual standard deviations (based on
60 monthly rates of return) varying in the 1974 survey from .57 to 1.16 and .035 to
.080, respectively, and with a comparable range for other years."" The annual rate
of return in a particular stock expected by a specific institution was obtained for
each of these years by adding a spot dividend yield (adjusted for the expected
growth rate)'? to the annual growth rate in per share earnings expected over a five
year (or, if the data were available, longer) time period and used by these
institutions to estimate expected returns for purposes of their investment decisions.

In the analysis of these data, the 1972 results were omitted because of the much
smaller size of the institutional sample than in the subsequent years. In each of the
other years, mean expected returns were computed for every stock for which at
least five institutions regularly estimated the long-run, i.e., five years or longer,
expected growth rate.'”® In computing the mean expected return for each stock,
equal weight was given to the estimate of each institution.

The mean expected return relative for each stock, E(R;), was regressed first on
its beta coefficient () and then on f; and the residual standard deviation (o,,),"
both with and without the standard deviation of the returns for that stock expected
by the different institutions (4,). The latter variable, A, is basically a measure of the
heterogeneity of expectations, though it also might be considered to be an ex ante
measure of the market’s risk assessment. These cross-section regressions (where
individual stocks are the units of observation) were computed for each year
covered by the available data. For comparative purposes, similar regressions were
also computed substituting the mean realized or ex post rates of return for the
mean expected or ex ante rates. The 8, and o, measures used in the regression
presented are based on monthly rates of return for the preceding five years, but

thesis, is available from the Rodney L. White Center for Financial Research, Wharton School,
University of Pennsylvania.

10. A number of the responses could not be used because the institutions did not have available the
information required (in particular, 5 year or longer expected growth rates).

11. These data were computed using the Standard & Poor 500 Composite Index and return relatives
taken from a Rodney L. White Center data tape containing monthly returns on all NYSE firms.

12. The adjustment used was to multiply the spot yield by one plus one-half the expected growth rate.

13. There were 46 such stocks in 1974, 34 in 1976 and 48 in 1977, The long-run expected growth rates
reported for these stocks almost invariably referred to five year periods.

14. Regressions substituting residual variance and, separately, variance of returns for residual
standard deviation were also estimated but the results were quite similar. A recent paper by Haim Levy,
“Equilibrium in an Imperfect Market: A Constraint on the Number of Securities in the Portfolio,”
Hebrew University, 1977, suggests that total variance is the appropriate variable to use together with f;.
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TABLE |

ExPECTED RETURN-RISK REGRESSIONS FOR INDIVIDUAL STOCKS' FOR THREE PERIODS: AUGUST
1974, MARCH 1976, AND FEBRUARY 1977

Period Reg. No. Estimates of Regression Coefficients R?
Yo T Y2 RE
August 74 1 1.171 —.028 .02
(018) (021)
2 1.121 -.027 918 21
(022) (018) (273)
3 1.103 -.017 919 491 25
(024) (019) (.265) (267)
March 76 4 1.132 —-.002 0
(.010) (014)
5 1.144 004 —.282 .02
(012) (014) (.170)
6 1.143 .005 —.283 021 0
(014) (014) (173) (252)
February 77 7 1.210 -.071 06
(031) (037)
8 1.179 —.097 875 .08
(.038) (.041) (.604)
9 1.180 —.080 256 575 21
(.035) (038) (.598) (.196)

'These are cross-section regressions of the general form E(R)=y,+ v, B;+ 1,0, + v3h. R? is the
coefficient of determination adjusted for degress of freedom. The standard error of a regression
coefficient is indicated by ( ). The number of observations is 46 for 1974, 34 for 1976 and 48 for 1977.

other rates (quarterly, semi-annual and annual) were also tested. In computing /S,
and g,;, the market rate of return in this analysis was assumed to be the return on
the Standard and Poors Index of 500 New York Stock Exchange stocks.

Table 1 presents the regressions of E(r,) relatives on 8, and g; and o,,, and on g,
o, and h; for 1974, 1976, and 1977, where the units of observation are data for
individual stocks. The constant terms in the ( ;) regressions are uniformly much
higher than the risk-free rate, and higher also than the risk-free rates implied by the
constant terms in the cross-section regressions of the mean realized retutn relatives
of these stocks (R;) on ;. Contrary to theoretical expectations, the coefficient of 8,
in these E(R;) regressions is uniformly negative though approaching statistical
significance (at the customary .05 level) only in one year.

The coefficient of g,; in the (f,0,;) regressions is statistically significant and
positive only for 1974, while again the coefficient of f; is significant only in one
year when it has the wrong sign. The o,; coefficient has the theoretically expected
positive sign in two of the three years and the f3; coefficient in only one year. These
results are not changed when 4, is added to these regressions, but the coefficient of
h; is significant in 1977, approaches significance in 1974 and is positive in all three
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years."® In contrast to the apparent slight superiority of o,; (and o2 or 6? which were
tested separately) over f3; in explaining the average ex ante return relatives, E(R;),
over the three years, the results for 8, and a,; are indistinguishable in the regressions
relating the mean realized or ex post return relatives'® to o,; and B; for the same
years. It should be noted that in those regressions relating realized returns to A, as
well as to B, and o,;, A, again seems a more useful explanatory variable than either
of the other two. The explanatory power of the ex post regressions, it should be
noted, is even lower than that for the ex ante regressions.

These findings while not at all strong support the view that the residual standard
deviation of return and related variance measures play fully as significant a role in
the pricing of risky assets as the beta coefficient. Virtually identical results are
obtained when the logs of return relatives are substituted for the returns themselves
to take cognizance of the difference in investment horizons reflected in the ex ante
return and ex post beta measures used. However, the sample of observations is
limited and the explanatory power of the regression is hardly impressive. Moreover,
while the use of ex ante in lieu of ex post returns avoids some of the problems
associated with such analyses, one basic problem remains—the substantial mea-
surement errors in estimating f; and o,; from observations on individual stocks.

To minimize this problem of measurement error, it is desirable to reestimate the
return-risk relationships from grouped data. Unfortunately the limited number of
observations on mean expected returns for individual stocks does not permit a
satisfactory grouping of individual stocks simultaneously by past values of §; and
g,—a procedure followed in the next section of this paper for which much more
data are available. It should be noted, however, that tests of capital asset pricing
theory that rely only on grouped data, to the exclusion of tests based on individual
assets, are not completely satisfactory, since it is the returns on individual assets
which the theory is trying to explain and individual asset deviations from linearity
may cancel out in the formation of portfolios.'”

Tests oF THE CAPM BASED ON BOND RETURNS

The first set of tests of the CAPM based on bond returns makes use of a data file
compiled by the Rodney L. White Center for Financial Research containing
quarterly rates of return from the fourth quarter of 1968 through the second
quarter of 1973 for every corporate bond listed on the New York Stock Exchange
(NYSE) for which satisfactory price and interest data were available. After the
removal of a small number of bonds for which data were not available for as many
as 10 quarters, a total of 891 individual bonds were used for testing the return-risk
relationship implied by the CAPM. The same data file was used to obtain for this
period an equally-weighted quarterly index of market return on bonds (the RLW
index) based on all issues covered by this file. To compare the risk-return re-

15. If the expected returns are generated by an asymmetric distribution, a significant relationship
might reflect the fact that sample means and variances can be spuriously associated if skewness exists.

16. The ex post return used for each stock in each of the three periods covered was the monthly
average for the 60 month period preceding the month of the year for which the ex ante return was
estimated.

17. See Levy, op cit, and Roll, p cit.
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lationships for bonds with those for stocks, the quarterly rates of return for the
samg period were obtained for 867 NYSE common stocks from a second Center
file.

To construct an overall market return index more satisfactory for testing the
CAPM than the usual stock index, it was necessary to obtain appropriate market
indexes for the major classes of marketable assets and then to apply the relevant
market weights.!” We used the NYSE Composite index to cover all common stocks,
the RLW index to cover all bonds other than U.S. Governments, and a U.S.
Government bond index developed by John Bildersee (Journal of Business, October
1975) to cover long-term marketable U.S. Government issues.”®

Table 2A presents separately for stocks, for bonds, and for stocks and bonds
combined, two risk-return cross-section regression equations in which average
quarterly returns for individual issues over the period from the fourth quarter of
1968 through the second quarter of 1973 (R)) are regressed on combinations of two
market variables, B (the beta coefficient), and o,.>' The R, estimates used for
deriving the B, and o, measures in these cross-section relationships are the
quarterly time series of weighted stock and bond returns described above rather
than the customary stock index. The f3; measures have been adjusted for order bias
using procedures suggested by Vasicek.?

The intercepts in the three regressions which assume the validity of the Sharp-
Lintner version of the CAPM (Regs. 1, 3 and 5) point to a mean annualized
risk-free rate of 10.0%, 6.4% and 8.8% respectively, on the basis of the stock, bond
and combined regressions. All of these values are significantly higher than the

18. The common stocks were required to have 19 quarters of return data in each period from the lIst
quarter 1964 to the 2nd quarter 1968 and from the 3rd quarter of 1968 to the 2nd quarter of 1973. This
requirement can introduce a potentially significant ex post selection bias. However, when the 1968-1973
regressions for the 867 individual assets having 38 quarters of continuous data are compared to those
where 1087 individual assets with 19 quarters of continuous data are included the qualitative results are
the same.

19. Correct weights on various classes of securities are difficult to determine because of problems
associated with the treatment of government debt, financial intermediation and non-marketable assets.
As a result several different sets of weights were tested.

20. The weights applied in estimating the overall market return (R,,) for 1973 from the three
constituent returns were 60% for corporate equities (with a return of R,), 30% for bonds other than U.S.
Governments (R,), and 10% for long-term marketable U.S. Government issues (R,). These weights
which varied from year to year were obtained from the annual Federal Reserve Board Flow of Funds
data on the market value of stocks and bonds held by U.S. individuals and financial institutions. A
potential limitation of the R,, index as an estimate of return on all stocks and bonds is that in the
absence of a satisfactory index for returns on municipal bonds, which account for about 10% of the
value of all stocks and bonds held by individuals and institutions, they have been assumed to move in
the same manner as the returns on corporate bonds.

21. The residual standard deviation and beta, f;, for individual assets, o,;, is taken from estimates of
the “market model”, R, = o; + B;R,,, + ¢,; where R, and R, are, respectively, returns on individual asset
i and the composite market portfolio.

22, 0. A. Vasicek, “A Note on Using Cross-Sectional Information in Bayesian Estimation of Security
Betas,” Journal of Finance, December 1973. Also, see M. E. Blume, “Betas and Their Regression
Tendencies,” Journal of Finance, June 1975. The exact procedure is found on pages 790-791 of Blume,
except that sample means replace the population means and the error in measuring beta for each asset is
not assumed to be the same.
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TABLE 2

A: RETURN-RISK REGRESSION FOR INDIVIDUAL ASSETS' ADJUSTED FOR ORDER Bias
4TH QUARTER 1968-2ND QUARTER 1973

Type of Asset Reg. No. Estimates of Regression Coefficients R?
Yo Y1 T2
Common Stocks 1. 1.025 —.018 0.087
(.0032) (.0020)
2, 1.030 —-.015 -.078 0.097
(.0035) (.0022) (.0245)
Corporate Bonds 3. 1.016 .001 —0.001
(.0009) (.0022)
4. 1.017 001 -.037 0.013
(.0009) (.0022) (.0102)
Common Stocks 5. 1.022 —.016 0.209
and (.0009) (.0008)
Corporate Bonds 6. 1.023 —.012 —.060 0.216
(.0009) (.0011) (.0141)
B: RETURN-RISK REGRESSIONS FOR ASSET GROUPS? 4TH QUARTER 1968-2ND QUARTER 1973
Common Stocks ¥ 1.032 —.022 556
(.0046) (.0027)
2 1.037 —.004 —.284 .643
(.0044) (.0054) (.0784)
Corporate Bonds <H 1.016 001 —-.020
(.0018) (.0048)
4. 1.016 —.001 011 —.039
(.0018) (.0058) (.0331)
Common Stocks & 1.022 —.016 693
and (.0013) (.0011)
Corporate Bonds 6. 1.024 —.010 -.099 .706
(.001) (.0029) (.0428)

' The regressions are of the general form R,=v,+ v, ;+ v;0,. The number of observations is
867 for stocks, 891 for corporate bonds, and 1758 for stocks and corporate bonds combined.

2Qbservations are based upon the means for groups of individual assets (50 groups for each of
stocks and corporate bonds and 100 groups for stocks and corporate bonds combined).

annualized mean 3 month Treasury bill rate of 5.3%.2* This result is qualitatively
identical with those obtained in many earlier studies which regressed mean returns
of individual stocks against a beta coefficient derived from a stock market index
rather than from the combined stock and bond indexes used here.?* Thus, these
findings are inconsistant with Sharpe-Lintner theory if it is appropriate to use for

23. Qualitatively similar results are obtained when fB; is not adjusted for order bias. We rely on the
t-statistic in developing conclusions concerning statistical significance of regression coefficients. How-
ever, we report only standard errors.

24, Nor was this result changed when different corporate bond indexes were used (such as S&P's
Composite AAA Bond Price Index or Salomon Bros. Total Performance Bond Index), when bonds were
reduced in weight to 20% (vs. 80% for equities) or increased to 50% (vs. 50% for equities), or when the
logarithms of return relatives were substituted for the returns themselves.
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empirical testing the one factor return-generating function relating actual to ex-
pected return and our empirical construct for the market portfolio.?*2

Several other interesting findings emerge from these regressions. Residual stan-
dard deviation as well as the beta coefficient seems to affect asset return signifi-
cantly, with both negatively related to asset return in this period (when R,, is less
than the risk-free rate).

The differences between the stock and bond return-risk relationships are of
particular interest. The expected return-beta models (Equations I, 3 and 5) as well
as the other regressions point to significantly different relationships for stocks and
bonds, with the return-risk relationships for bonds implying a lower zero-beta or
risk-free rate of return than the corresponding relationships for stocks.?’

However in view of the potentially substantial measurement errors in estimating
the beta coefficient and the residual sigma (standard deviation) from observations
on individual stocks, and the potential sensitivity of the regression coefficients in
the return-risk relationships to such errors, it is desirable to reestimate these
relationships from grouped data so as to minimize this problem.?® Table 2B
presents the same types of regressions as in Table 2A except that the observations
are now 50 groups of stocks, 50 groups of bonds, and 100 groups of stocks and
bonds combined.?

25. Le., R;= E(R;)+ B;m+¢; where 7 is the market factor and ¢ is an independently distributed error
term.

26. If the average marginal rates of taxes paid by individuals and taxable institutions are .35 on
risk-free assets and .20 on risky assets (including stocks, taxable and non-taxable bonds) and if tax-free
institutions hold one-third of both types of assets, the intercept would be expected to be .89R;.
Moreover, it should be noted that if tax-adjusted rates of return instead of market rates of return are the
appropriate variables for testing Sharpe-Lintner theory, the regression intercepts obtained through the
use of market rates of return would be expected to be smaller than the risk-free rate, so that our findings
(and most earlier empirical results) would be even more inconsistent with Sharpe-Lintner theory.

27. On the basis of less comprehensive data in different time periods, a similar point made by Blume
and Friend (Journal of Finance, March 1973) had been questioned by Roll (op. cit.)

The mean return and mean beta for stocks and for bonds, respectively (in return relatives) are .997
(.031), 1.569 (.519), and 1.016 (.009), .362 (.139). The standard deviations are in parentheses. Not
surprisingly, we can reject the hypothesis that the mean returns for bonds and stocks are from the same
population. Furthermore, if the mean beta of bonds is substituted into Equation | in Table 2, the
conditional expected return for bonds (from the stock return-beta equation) is equal to 1.0187 with
standard deviation .0298. This value is significantly different from the actual mean return of bonds (the
t value is 2,282), indicating that the return-beta relationship for stocks cannot explain the return-beta
relationship for bonds. It should be noted that there is very little overlap in the distribution of means
and betas between the population of bonds and stocks making direct comparisons impossible.

28. See Black, Jensen and Scholes (gp. cif) and Fama and McBeth (op. cir) for a discussion of
grouping procedures.

29. The values of §;, and g, in the grouped regressions represent group means. They are equally
weighted averages of the values for the individual assets in the group. For stocks the procedure followed
was to rank them first by beta decile on the basis of monthly data for the preceding 60 month period
and then within each decile by residual standard deviation into 5 sub-groups, resulting in a total of 50
groups. Each equation was then estimated using subsequent beta and standard deviation estimates for
the assets in each group.

This procedure is similar to (but not identical with) that employed by F. Black and M. Scholes, “The
Effect of Dividend Yield and Dividend Policy on Common Stock Prices and Returns,” Journal of
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The results of the analysis of grouped data in Table 2B are with minor
exceptions consistent with those for the ungrouped data. The stock and combined
regressions, but not the bond regressions, once more seem to imply risk-free rates
or more precisely zero-beta rates of return significantly higher than the 3 month
Treasury bill rates. Residual sigma is not only still significant for stocks, for bonds
and for stocks and bonds combined but in all three instances is more significant
than the beta coefficient. Again the return-risk relationships for stock are quite
different from those for bonds. Moreover, in the return beta regressions (equations
1, 3 and 5) the grouped like the ungrouped results point to a zero-beta return for
bonds significantly lower than that for stocks.

On the basis of this analysis of returns on individual stocks and bonds, and a
broader measure of the overall market rate of return, it would not appear that the
Sharpe-Lintner model is able to explain the observed data in the period covered,
residual standard deviation seems to be at least as important as the beta coefficient
in explaining these data, and the return-risk relationship appears to differ as
between stocks and bonds.

To obtain some additional insights for a least one other period, quarterly rates of
return from the first quarter of 1964 through the third quarter of 1968 were
computed for a random sample of 86 corporate bonds included in our group of 891
bonds covered in the subsequent period, except that not more than one bond was
included from a single corporation. The S&P Composite AAA Bond Price Index
was used to obtain for this period a quarterly index of market return on bonds.
Again, to compare the risk-return relationships for bonds with those for stocks, the
quarterly rates of return over this period were obtained for 802 NYSE stocks
having continuous return data from 2nd quarter 1959 to 3rd quarter 1968 from a
Rodney L. White Center data file. The appropriate overall market return index was
then constructed following the same procedures as for the 1968-73 period.

Table 3A and 3B present the individual and grouped asset risk-return re-
lationships for the 1964-68 period corresponding to those for the 1968-73 period
shown in Tables 2A and 2B.

Financial Economics, May 1974. For bonds, where the required data for the preceding 60 month period
were not readily available for most issues, the ranking by beta decile and then by residual standard
deviation decile within each beta decile was based on the expected values of 8; and o,; estimated from
regressions of these measures of risk on the bond’s Standard and Poors quality rating, its maturity and
its coupon.
These regressions were
Bi=280(1) + 230(2) + 230(3) + .190(4) + .300(5) + .230(6)
(1.1) (10.5) (10.6) (6.4) (7.1) (4.8)

+'4?Q(7) —.06C + .01M; R?=.13 and
(11.8) (—.38) (7.6)

0= .030(1) + 03Q(2) +.03Q(3) + 0.050(4) + .060(5) + .090(6)
(a1 (135  (43) (153) (126 (172)

+.08Q; — .12 C — .0004M; R%=13
(19.4) (-7.2) (5.4)

where Q(1) is the highest and Q(7) the lowest S&P quality rating, C is the coupon rate and M the years

to maturity, the numbers in parentheses represent the ¢-statistics of the regression coefficients and R? is

the coefficient of determination adjusted for degrees of freedom. Q( ) is a dummy variable.
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TABLE 3

A: RETURN-RISK REGRESSIONS FOR INDIVIDUAL ASSETS' ADJUSTED FOR ORDER Bias

15T QUARTER 1964-2ND QUARTER 1968

913

Type of Asset Reg. No. Estimates of Regression Coefficients R?
Yo T Y2
Common Stocks 1. 1.004 .029 185
(.0035) (.0022)
2. 986 011 .389 481
(.0039) (.0019) (.0182)
Corporate Bonds 3. 1.001 024 114
(.0025) (.0069)
4, 992 .001 385 647
(.0017) (.0048) (.0344)
Common Stocks 3. 1.0144 031 281
and (.0025) (.0016)
Corporate Bonds 6. 988 .010 387 .545
(.0021) (.0016) (.0170)

B: RETURN-RISK REGRESSIONS FOR ASSET GROUPS® 1ST QUARTER 1964-2ND QUARTER 1968

Common Stocks 1. 1.006 027 .360
(.0050) (.0030)
2. 989 004 456 767
(.0032) (.0023) (.0291)
Corporate Bonds 3. 999 026 583
(.0021) (.0055)
4. .995 014 204 .661
(.0027) (.0077) (.0996)
Common Stocks 5. 1.016 029 549
and (.0034) (.0021)
Corporate Bonds 6. .989 004 453 .834
(.0022) (.0020) (.0275)

IThe regression forms are identical with Table 2. The number of observations is 802 for
stocks, 86 for bonds, and 888 for stocks and bonds combined.
2Observations are based upon the means of groups of individual assets (144 groups for stocks,
16 groups for corporate bonds and 160 groups for both stocks and corporate bonds combined).

The results for individual assets over the 1964-68 period indicate a significantly

lower intercept for the stock and bond return regressions on beta (but not for
stocks and bonds combined where it is higher) than the annualized mean 3 month
bill rate of 4.2%. Again residual sigma is significantly related to bond and stock
returns, indicating a strong positive relationship in this period for both types of
securities, with sigma apparently much more important than beta. The return-beta
relationships (Equations 1 and 3) for stocks and bonds separately, unlike the results
for the subsequent period, do not appear to be significantly different.

Moreover, for 1964-68 unlike 1968-73, the relationships between returns and
both the beta and sigma measures of risk are quite close for stocks and bonds
suggesting that at least in this period an identical return-risk relationship (though
not the Sharpe-Lintner model) is able to explain returns in both markets. It should
be noted that the explanatory power (R?) of these return-risk relationships is quite
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high in this period, and very much higher than for 1968-73, perhaps reflecting a
closer coincidence between ex ante and ex post returns (and the inadequacies of the
return generating functions implied by the regressions fitted). Obviously, an ex-
amination of other periods will be required before a more definitive conclusion can
be drawn on this point.

When the assets are grouped following the procedures described earlier, the
intercepts of the return regressions on beta for stocks and bonds separately remain
significantly lower than the 3 month bill rate (using a #-statistic at the usual 2¢
level).*® Again when sigma is introduced into those regressions, it dominates the
results and an identical return-risk relationship is able to explain returns in both
markets. Appendix I contains some additional statistical analyses of the signifi-
cance of residual standard deviation.’’

Risk-RETURN RELATIONS FOR BONDs vs. STocks BASED UPON RETURN
GENERATING MODELS

The preceding analysis has indicated that there may be significant differences in
the risk-return relations for bonds as compared with those for stocks, suggesting at
least some degree of segmentation in the factors affecting the two markets.?

While we plan to pursue the nature and degree of any market segmentation in
another paper, we present in Table 4 for the 1968-1973 and 1964-1968 periods a
test of a specific two factor model which permits a further test of the segmentation
hypothesis. That model relates mean return of the ith bond to the usual beta factor
( B,;) which measures covariance of the bond’s returns with the general market for
stocks and bonds combined, and to a second factor (f3,) which measures
covariance of the bond’s return with that part of return in the bond market which
is independent of the return of the general market.** In an integrated market, the

30. The grouping procedure is identical to that described for the 1968-1973 period, except that only 5
individual assets are included in each group. The grouping for stocks was based upon beta estimates in
the 19 quarters preceding the 1st quarter of 1964. The grouping for bonds was based upon the
instrumental variable equations described previously, estimated for the 86 bonds covered in this period.

31. The introduction of co-skewness as an additional explanatory variable does not alter any of our
basic conclusions for the periods 1964-68 or 1968-73. The cross section regression models of the general
form F=y,+ v, B+ Y28, + v30,; where §;, the measure of co-skewness, is equal to 3,(Ry,— R, (R, —
R)/Z Ry, — R,) and F, is equal to (R,— Rg)/ Ry were estimated for the entire sample of common
stocks and corporate bonds over each of the two time periods. The results follow.

Period Yo N Y2 Y3 R?
1964-1968 —1.954 .820 —.013 37.745 551
N =888 (1802) (.1089) ((0043) (1.6521)
1968-1973 919 —.866 134 —10.051 221
N=1758 (1.0912) (0874) (.0248) (13228)

32. Such segmentation to the extent it exists might reflect a clientele effect dependent upon such
institutional factors as the tax status of different classes of investors (e.g., individuals vs. tax-exempt
institutions). Or it might reflect very substantial differences in holding periods for the two types of assets
or the hedging potential inherent in bond investment.

33. Three regressions are estimated sequentially in the development of this model.
(1) Ry,=ay+a,R,, +¢ for bonds as a whole from time-series data, where Ry, is the return on a

bond market portfolio;
(2) Ry=fo+ ByiR,+ By, for individual bonds from time-series data; and
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B,; coefficient should be insignificantly different from zero, since it measures the
effect of a special type of diversifiable risk. Its influence on the risk of an
individual bond should be zero if the market for stocks and bonds is integrated.

Both the ungrouped and grouped regressions in Table 4, which are based on the
same bond data, market index, and grouping procedures as those used earlier,
point to significant segmentation as indicated by the apparent influence of an
independent bond factor in the 1968-1973 period, but only the grouped regression
implies significant segmentation in the 19641968 period.** When residual standard
deviation is added to the ungrouped regressions, its effect on return is again
significant in both periods, and the bond market seems to evidence an independent
influence on returns even in the ungrouped regression for 1964-1968.%

TABLE 4

MARKET SEGMENTATION TEST FOR BONDS AND SToCcKs BAseD UPoON INDIVIDUAL
AssSETS AND GROUPS OF ASSETS
I. 4TH QUARTER 1968-2ND QUARTER 1973

Reg. No. Estimates of Regression Coefficients' R?
Individual Bonds
Yo Y Y2 RE!
1. 1.019 .006 —.006 055
(.0009) (.0021) (.0008)
2. 1.020 006 —.006 —.026 061
(.0007) (0012) (.0008) (:0100)
Groups of Bonds
3. 1.021 010 —.010 422
(.0020) (.0047) (.0020)

II. 1sT QUARTER 1964-3RD QUARTER 1968
Individual Bonds

1. 1.001 022 000 093
(.0043) (.0067) (.0041)
2. 997 000 —.006 405 660
(.0026) (.0045) (.0025) (0342)
Groups of Bonds
3. 1.001 .032 —.005 924
(.0022) (.0024) (.0022)

'"From the regression R;=yy+7y,B);+v;By+ Y30, where B,=cov(R,,R,)/
var(R,,) and B,;=cov(R;, 8, /var(8,) (see footnote 33). R, represent the rates of return
for individual bonds. R,, is the composite market index described previously. R,
represents the average quarterly rate of return for individual bonds, with the relevant
regression estimates of g, vy, v, and y; from cross section data relating R, to 8, , B4
and o,

(3) R;=vo+ v, By;+ v2 By for individual bonds from cross-section data. If there is no segmentation,

the expected value of y,=0 and the expected value of y,=R,,— Ry and yo=Ry.

34. The grouping procedure used in the 1964-1968 period is based upon beta and residual standard
deviation estimates from the instrumental variable estimation equation described earlier. The grouping
procedure in the 1968-1973 period is based upon ‘beta and gamma estimates. Thus they are not
completely comparable.

35. The corresponding grouped regressions have not been completed.



916 The Journal of Finance

APPENDIX [

Miller and Scholes (“Rates of Return in Relation to Risk: A Re-Examination of
Recent Findings,” In Studies in the Theory of Capital Markets, edited by Michael
Jensen, New York: Praeger, 1972) also found that residual standard deviation (they
used residual variance) was significant in determining returns using yearly data for
individual common stocks. They examined several explanations for this result and
concluded that skewness in the return generating process probably caused the
association observed. In contrast Fama and McBeth (op. cit.) using monthly data
for groups of common stocks found residual standard deviation was not cross-
sectionally significant. Roll (op. cit.) has argued the most important explanation for
the difference between the Miller and Scholes and the Fama-McBeth results stems
from the grouping technique used by Fama-McBeth—grouping has the effect of
reducing the skewness in the return distributions. Our regressions detect a signifi-
cant influence of residual standard deviation for both the individual asset and
group tests and thus imply that return skewness is not an adequate explanation.

However there are several differences in our estimations and those of Fama-
McBeth that could explain differences in our results. First, the standard errors of
the residual standard deviation in the Fama-McBeth model will be greater than the
ones estimated in our regressions. Fama-McBeth used an estimation procedure that
allows for random variations in the true values of the coefficients as well as the
measurement error. Second, our market proxy is different. Third and more impor-
tantly Fama-McBeth formed groups based upon beta estimates in previous periods.
They did not group upon previous estimates of residual standard deviation. Thus
the Fama-McBeth grouping procedures would tend to understate the influence of
residual standard deviation when compared to the influence of beta.

To more closely examine the different results that can arise from grouping, we
have re-estimated equation 2 in Table 2B using grouping procedures designed to
properly account for the real non-stationarities in the true values of the parameter
coefficients (y,, v, and y,) and to compare the Fama-McBeth procedures with the
ones used in this paper. The general method is to form portfolios on the basis of
beta deciles for individual securities in 1964—1968 and then re-estimate group mean
betas and group mean residual standard deviations in the subsequent period,
1968-1973. Next for each quarter the cross section or individual common stock
returns are regressed on the estimated betas and residual standard deviations. This
procedure results in a time series of observations in the estimates (y,, v, and v,)
and averaging these 19 cross-sectional estimates provides an estimate of the risk
return trade-off. Standard errors of these averages are taken from the time series of
Yo Y1 and ¥,, thus incorporating the variability of the risk-return trade-off.
Equation A below reports statistics for 50 groups of common stocks formed from
beta estimates (similar to the procedure adopted by Fama-McBeth).: Equation B
reports statistics for 50 groups formed from beta deciles and residual standard
deviation subgroups (as explained previously). Equation C uses the latter procedure
(except that there are 144 groups) but reports values for the 1964-1968 time period.
The values in parentheses are standard errors.

Note that o,; (y,) is statistically significant when the groups are formed from
both previously estimated betas and residual standard deviations (Equations B and
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C) but not when the groups are formed solely from previously estimated betas. It
should be recalled that all these equations allow for non-stationarities in the same
manner.

Regression Estimates

Equation Yo 7 Y,
A 1.034 —.009 —.185
(.0184) (.017) (.1745)
B 1.037 —.004 —.284
(.0182) (.0168) (.1582)
C .989 .004 456
(.0143) (.0134) (.1348)

In sum, we feel our results are likely to be correct because of our more powerful
grouping technique, because of our use of a more appropriate market proxy and
because the sign on the coefficient of residual standard deviation in both periods
tested is as predicted by the hypothesis that individual asset standard deviation is
an appropriate additional measure of risk.

DISCUSSION

W. F. SHARPE: The paper by Friend, Westerfield and Granito includes two quite
different tests of the Capital Asset Pricing Model. In the first, the model is tested
on its own ground, using ex ante expectations rather than ex post realizations. In
the second, the set of securities is expanded to include bonds and stocks, but with
ex post values used as surrogates for ex ante predictions. Both tests are interesting,
and the authors are to be commended for undertaking them.

For the first test, institutional predictions of 5-year earnings growth rates were
obtained. These were converted to expected returns by adding each predicted
earnings growth rate to a measure of dividend yield. While the authors do not
provide a rationale for this procedure, it presumably rests on the constant-growth
model: i.e. for each stock, the payout ratio is assumed to remain constant while
earnings, dividends and stock price grow at the same rate every year. This is, of
course, a highly simplified set of assumptions, Moreover, it seems unlikely that all
of the institutions had such assumptions in mind when they prepared their
estimates of expected earnings growth over the next five years. It is not too
surprising that expected returns, so calculated, did not appear to be related to
relevant measures of risk in expected ways.

Of interest in this connection are the results from another analysis that uses ex
ante predictions—results that are quite consistent with the predictions of the
Capital Asset Pricing Model.

The Wells Fargo Bank has made predictions for over 300 stocks on a weekly
basis for over six years.! Although a constant-growth model is utilized, the period
of constant growth is not assumed to begin for 20 to 25 years. Varied patterns of

1. For further details, see W. F. Sharpe, Investments, Prentice-Hall, Inc. 1978, pp. 315-319.



