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I

The origiﬁal Sharpe-Lintner capital assel pricing model advanced : to

explain the variations in risk differentiéls on different risky-assets has now
|

been widely questioned on the basis of tbe empirical evidenée, and a 1?rge
pumber of modified theo;ies bhave been proposed to.explaiu the discrepaﬁcies
between theory and observation. The evidence points to a'reasonaﬁly.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 iinear relationship
does Dot seem to imply a riskless market rate of return consistent witﬁ any
reasonable measure of the actual risk-free rates of return.l

Moreover, while over the long-run the observed linear relationship be-
£ween réturn 2pd risk on individual stocks yields the expected positive sign
of the risk coefficient more often than not, the shorter-term rglationship has
been erratic anq ha; not been explained satisfactorily by the ob;er&ed
difference between:tbe market rate of return of stocks ;s a whole and the
risk-free rate. As a result of these findings, questions have been faised
about the nature of the relationship befween expected and actual rates of
return, ipe., about Fhe return generating model, .as well as ébout the theory

relating expected return to risk.

1I-'riend,-I. and Blume, M, "Measurement of Portfolio Performance Under
Uncertainty, American Ecopomic Review, September, 1570; Black, F., Jensen, M.,
and Scholes, M., "The Capital Asset Pricing Model: Some Empirical Tests,” in
Jensen, -H. (ed.), Studies in the Theory of Capital Markets, Praeger, 1972;
Blume, M. and Friend, I., "A New Look at the Capital Asset Pricing Model,"”
The Jourpal of Finance, March, 1973; Fama, E. and J.D. MacBeth, "Risk, Return
apd Equilibrium: Empirical Tests, Journal of Political Ecomomy, May, 1973,
~nd Pettit R. 2nd R. Westerfield, 'Using the Market Model and Capital Asset
Pricing Yodel to Predict Security Returns," Journal of Financial and
Quantitative Apalysis, December 1974.




A pumber of theoretical and empirical attempts have been made either to
explain the apparent deficiencies in the original model on measuremept 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.l However, four
recent studies bearing on the plausabilité of the original or modified capital
asset pricing models and on the relevance of past tests of these models merit
5rief mention prior to the introduction of the new tests presented in?this
paper.

The firsﬁ of these studies, based on an analysis qf the stock por;folios
as well as the major classes of assets and liabilities held by diffefépt
individuals,2 found that a surprisingly large proportion of portfolios and
assets were highly undiversified. It was concluded from an examination of the
other alternatives that the two most plausible explanations of this finding
are either, first, that ipvestors hold heterogeneous expectations as to
expected return and risk and the short sales mechanism is imperfect or,
second, that they do pot properly aggregate risks of individual assets to
measure the risk of an entire portfolio. Both of these explapations conflict
with important. assumptions’ typically made in capital asset theory, but the
second is 65§iousiy basic since it raises guestions about the justifi;ation

for sole reliance on beta or covariapce with the market return rather than on

. f
varisnce {or standard deviation) of the asset's own returmns as a meashre of

the market's appraisal of asset risk.

'lThese attempté are summarized in Friend, 1., "Recent Developmeﬁts in
Finapce," Journal of Banking and Finance, October, 1977. '

2

Blume, M. and I. Friend, "The Asset Structure of Ipndividual Portfolios
and Some Implications for Utility Functions," The Journal of Finance,
May 1975. ’




The second study, based on a survey of over 1000 jpdividual stockholders
< the fall of 1975, found that when the 82% of ctockbolding families which
customarily evaluated the degree of risk involved in purchasing stock were
asked what measures of risk they used, 45%.stated they used earnings
volatility, 30% price volatility and 1%% betas.1 The answers to other
questions also suggested that the preponderance of investors including those
who were rich bhad very little conception of the relationship of an asset's
covariance with the market to its contribution to the riskiness of 3
portfolio. Tﬁus this second study like the first raises questions abdut at
least one of the basic assumptions made in currenl capital asset pricing
theory.

‘0f 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 phepomena in which we are interested, i.e., risky
-‘asset returns. (Conceivably, it might also be of interest for normative-
reasops). Ip the absence of direct evidence that beta is the only or at least
the predomipant measure of market risk for purposes of explaining asset
returns, we might be sétisfied with strong indirect empirical evidence if we
conld adequately explain the discrepancies between the original'or moaified
capital assét pricing theories and the observed facts. Thus, it is of some
interest to note that a third recent study findsrthat a measuré of co-skewness
can be used as a supplement to the customary beta_ or cbvariance measure of

risk to explain the otherwise observed discrepencies between theory and fact

——— —

1Blume, M. and I. Friepd, The Changing Role of the Ipdividual Investor,
The Twentieth Century Fund, 1978. Weighting the replies by the value of a
family's stock portfolio does .not change these results substantially.




in relating the returns on individual NYSE stocks to the retﬁrn on NYSE stocks
as a whole_1 In other words, this study finds that capital asset pricing
theory ngw modified to make the plausible assumption that investors prefer
positive skewness 1imb their portfolios (and therefore positive co-skewnéss in
individual assets) 1is apparently able to expiain observed returns in the siock

|
market without the substitution of a zero-beta construct for the risk-free

rate.

The fourth xecent study to which we want to refer is one which neither
attempts to confirm or disprove the two-parameter capital assetl priciné model
but instead argues that it is defective as a scientific hypotbesis, no, valid
test of this model bas ever been carried out, and it is doubtful that a valid
test can be made.2 The main thrust of this argument is tbat all testable
jmplications of the tbeory follow from the ex ante efficiency of the ﬁarket
portfolio and thus the theory is not testable unless the true market portfolio
is kpown 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 Vis _possible to coﬁstruct a market proxy that supports the
Sharpe-L1ntner model perfectly even though it bhas a 895 correlation with the
market Proxy pused in one well-known test which resulted in a rejECthﬂ!Of that
model. | ‘

1t woulq appear that this recent study has rediscovered the fact fhat the
testing of a theory. is a joint test of the validity of theory and %he

. : '

reasonableness of the empirical constructs used in testlng it. If the study

bad been able to construct 2 market portfolio which had a priori

1Alan Kraus and Robert H. litzenberger, ''Skewness Preference and the
valuation of Risk Assets,” The Journal of Finance, Setember 1976.

2Richard Roll, ™A Critique of the Asset Pricing Theory's Tes{s,
Journal of Finaﬁcial Economlqs March 1977. .




reasonableness and supported the Sharpe-Lintner model, this would constitute
ccientific evidence in favor of that model. However, to our knowledge, no ODE
bas yet been able to do this even though various plausible combinations of

marketable assets (mainly stocks and bonds) have been tried. To demongtrate
that a neurve-fitting' process can provide a portfolio which 1is calleﬁ the

“market" because it supports the Sharpe-Lintner model has no obvious reievance
to scientific t.t‘:sting..'l It is ﬁentioned bere mainly because it bas 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 €X 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 institutiomns 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 mo longer necessary to Predicate the pature of the
relationship between expected and actual rate of returns. They also permit
the estimation of a direct measure of the heteroéeneityrof expectatidns for

jpdividual stocks and of the relationship between both expected and actual

1

rates of return and the measure of heterogeneity.

I

e

1'I‘he computed tangent portfolio used by Roll, representing some unknown
combination of assets, is presumably a much less satisfactory proxy for the
"market portfelio 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 post) have led to the same qual-

jtative result Roll questions.



The second set of new tests uses data on bond indexes and a large sample
of ipdividuval bonds both to obtain improved measures of the rate of return on
the portfolio of marketable risky assets1 and to incorporate, for the first
time to our khowledge, returns on individual bonds as well as on indifidu;l
stocks in the return-risk relationships used to test capital asset pficing
theory. The improved estimates of repﬁfn on the market portfolio permit a
more satisfactory test of the thesis that the discrepepcies -betweén
Sharpe-Lintner theory and the observed facts are attributable to defigiencies
in measurement of returh on the market portfolio. The data on bond r%turns
should provide an especially promising source of information to test ﬁhe
importance of co-skewness in explaining returns On risky assets sincé bonds
would be expected to be quite different from stocks in their co-skewness
properties. _Horeover,lit is difficult to understand why heretoforé no
systematic attempt has been made to determine whether the only major Flass of
risky marketable assets other than stocks for which returns can readily be

estimated appears to conform to the return-risk relationship observed for

stocks.

lTbat the introduction of the main non-marketable risky asset, i.e.,
humap capital, does notl 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 Fipancial Economics, Jan. 13977. : l

)

|



Tests of the CAPM Based on Expected Returns

As a by-product of apother study, expeéted annual rates of retu%n were
collected on 41 compod stocks from 7 financial institutions in Juﬁe 1972; the
corresponding numbers WeIE 66 and 21 in August 1974, 49 and 33 in Harch 1976,
and 56 and 29 1in February 1977. The, jnstitutions covered, including
commeICial_banks, insurance cbmpanies and investment counseling firms were
tbose with the largest equity portfolioes and the response rates aﬁeragedrover
801.1 The stocks covered, all listed on the NYSE and over §100 million in
size, were as a wﬁole of lower than average risk,.with pnadjusted 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.2 The annual rate
of return in a particular stock expected by a specific institution was
obtained for each of these years by adding 2 spot dividend yield (adjusted for
the expected growth rate)3 to the annual growth rate in per share earnings
expected over 2 five year (or, if the data were available, longer) time period
and used by tbese institutions to estimatie expected retﬁrns for purposes of
their investmeﬁt decisioﬁs.

In the épalysis of these data, the 1972 results were omitted because of
_the much smaller ;ize of the institutional sample thgn in the subseguent.
ﬁears. In each of the other years, mean expected returqsgwére computed for

[
—

1, sumber of the responses could pot be used because the institutions did
not bave available the information required (in particular, 5 year or longer
expected growth rates). ' E : )

2These data were computed using the Stapdard & Poor 500 Composite Index
and return relatives taken from a Rodney L. White Center data tape containing
monthly returns on 211 NYSE firms. . '

3The adjustment used was to multiply the spot yield by one plus one-half
the expected growth rate. i



every stock for which at least five institutions regularly estimated the
long-run, i.e., five years or longer, expected growth rate.1 In computing the
mean expected return for each stock, equal weight was given to the estimate of

each jpstitution.

The mean expected return relatives for each stock,ﬂﬁzﬁz), was regressed
-

first on its beta coefficient (Bi) and then on Bi apd the residual standard
deviation (Uri),2 both with and without the standard deviation of the returns
for that stock expected by the different institutions (hi)' The latter
variable, hi’ 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. Tor 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 ﬁi and O_, measures used in the regressions
presented axe based on monthly rates of return for the preceding fi;e years,
but otber rates {quarterly, cemi-anpual and annual) were also tested. Ib
computing Bi and g ;» the market rate of return in this analysis was assumed
to be the return on . the Standard apd Poors Index of 500 New York Stock
Exchange stocks. |

e

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

2Regressions substituting residual varisnce apd, 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 1in the Portfolio," Bebrew
Upiversity, 1977, suggests that total variance is the appropriate variable to
use together with Bi.



Table 1 presents the regressions ofﬁﬁf;;) relatives oD Bi’ on Bi and
05 apd on Bi’ o, and hi for 1974, 1976, and 1977, where the units of
observation are data for jndividual stock;. The constant texms in fhe (Bi)
regressions are pniformly much higher than the risk-free rate, and higher also
than the risk-free rates implied by thélconsfant terms in the cross-section
regressions of the mean realized rate of return on these stocks (ﬁi) on ﬂi.
Contrary to theorgtical expectations, the coefficient of Bi in thesgpifﬁi)
regressions is uniformly pegative though approaching statistical significance
(at the customary .05 level) only in one year.

The coefficient of 0 in the (Bi’ori) regressions is statistically
sjgnificant and positive only for 1974, wbile again the coefficient of Bi is
significant only in one year when it bas the wrong sign. The O . coefficient
has the theoretically expected positive sign in two of the three years and the
ﬁi‘coefficient imn only ope Yyear. ‘These results are pot changed when hi is
added to these regressions, but the coefficient of hi is significant in 1977,
approaches significance 1in 1974 and is positive in ali.three years.1 In
coptrast to the apparent slight superiority of o_s (and Gii or oi which were

tested separately) over ﬁi in explaining the average ex ante return relatives,

EIRii, over the three years, the results for Bi and 0_; 3re€ ipdistinguish-

.

11f the returns are generated by an asymmetric distribution, 2
significant relationship might reflect the fact that sample means and

variances can be spuriously associated if skewness exists.
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able ip the regressions relating the mean realized or ex post return
relatives1 to 0, and ﬁi for the same years. It should be noted that in those
regressions relating rcglized returns to b, as well as to Bi and 0 ., hi agaln
seems a ﬁore useful explapatory variable than either of the other two. The
explanatory Ppower of the ex post regreséions, it should be noted, is even
lower than that for the ex apte 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.
Vir£ually ;dentical results are obtained when the logs of return relatives are
substituted for the returns themselves to take cognizance of the difference in
investment horizonsrreflected is the ex ante return and ex post beta measSures
used. However, the sample of observatioms is ljmited and the explanatory
power of the regression is hardly jmpressive. HMoreover, 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 substaptial measuremenl errors
in éstimating ﬁi and o_; from observations ol individual stocks.

To mipimize this problem of measurement error, it is desirable to re—
estimate the return-risk relationships from grouped data. Unfortunately the
limited number of observations on mean expected returﬁs for individual stecks
does not permit a satisfactory grouping of individual s;ocks simultaneously by
past values of Bi and_qri-—a pr6cedure followed in the mext se;tion of this
paper .for which puch more data are available. It should be noted, however,

that tests of capital asset pricing theory that rely only on grouﬁed data, to

IThe ex post return used for each stock in each of the three periods

covered was the monthly average for the 60 wonth period preceding the month of
the year for which the ex ante return was estimated.
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the exclusion of tests based on individual assets, are not completely satis-
factory, since it is the returns on ipdividual assets which the theory is
trying to explain and individual asset deviations from {ipearity may cancel

out in the formation of portfolios.1

e

lgee Levy, op cit, and Roll, op cit.



12

Tests of the CAPM Based on Bond Returns

The first set of tests of the CAPM based on bond retufns makes use of 2
data tape compiled by the Rodney L. White Center for Fipancial Research
coniaining quarterly rates of return from the fourth quarter of 1968 through
the third quarter of 1973 for every corporate bond 1isted on the New York
Stock Exchange (NYSE) for which satisfactory price and interest data were
available. After the removal of a small pumber 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 tape was used to obtain for this period an equally—weighted gquarterly
index of marketrretﬁrﬁ on bonds (the RLW index) based on all issues covered by
this tape. To compa?e the risk-return relationships for bonds with those for
stocks, the guarterly rates of return for the same period were obtained for
867 NYSE common stocks from a second Center t.ape.1

Te construct an overall market return index more. satisfactory for testing
the CAPM tban the usnal stock index, it was necessary to obtain appropriate
market indexes for the major classes of marketable assets and then to ;pply
the relevant market weights;2 We used the NYSE Composite index to cover all
common stocks, the RLW index to cover all bonds otber than U.S. Governments,

and a U.S. Government bond index developed by John Bildersee to cover

—

1The compon stocks were required to have 19 quarters of return data in
each period from the 1st quarter 1964 to the 2nd quarter 1968 and from the 3rd
guarter 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 ipdividual 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.

Correct weights on various classes of securities are difficult to
determine because of problems associated with the treatment of government
debt, financial intermediation and pon-marketable assets. As a result several
different sets of weights were tested.
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long-term marketable U.S. Government issues.2 The weights applied §n
estimating the overall market return (Rm) for 1973 from the three constftuent
returns were 60% for corporate equities (wi£h a return of RS), 30% foribonds
otger than U.S. Governments (Rb) apd 10% for long-term marketable q.S.
Government issues {R Y. These wexghts which varied from year to yeariwere
obtained from the anpual Federal Reserve Board Flow of Funds data on the
market value of stocks and bonds held by U.S. ipdividuals and flnanglal
;pstitutions. A potential limitation of the Rm jpdex as an estimate oﬁ return
on all stocks and bonds is that in the absence of a satisfactory indéx for
returns on municipallbunds, which account for about 10% of the value §f all
stocks and bonds held by individuals and institutions, they have been ?ssumed
to move in the same Manner as the returns on corporate bonds. .;
Table 2 presents separately for stocks, for bonds, and for stocks and

onds combined, four risk-return Cross-— section relationships 1D which:average
quarterly Treturns for individual 1ssues ovVerl the period from the féurth
gquarter of 1968 through the third quarter of 1973 (R ) are regressqd on

combinations of three variables, Bi (the beta coeff1c1ent), Bi andlgi.z

jke th . apd o, variables wh trong 23

Unlike the ﬁl i 1ch can be given a strong priori

. s . 2 . : 3

justification, Bi is introduced to permit a 51mp1e test of the basic 11near1ty
assumption of the capital asset pricing model (either with a risk-free or

zero-beta asset). The R estimates used for deriving the Bi and Oritmeasures
!

' '
in these cross -section relat1onsh1ps are the quarterly time series oft weighted

tock and bond returns descr1bed above rather than the customary stotk market

-

1g;jdersee, John S. ~"Some New Bond Indexes,"” Journal of Business,
October 1975. '

2The'residual standard deviation for individual assets, O ., is taken
from estimates of the "maryet model", 1t B R £ wherg R. and

Rmt are, respect1ve1y, returns on individual asset i and the composlte market

R
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jndex. The Bi peasures have been adjusted for order bias using procedures

. 1
suggested by Vasicek.

The int€Y¥cepts in the three regressions which assume the validity of the
Sharp;Lintner version of the CAPH'(RegS. £,5 and §) point to a mean aﬁnualized
risk-free rate of 10.0%, 6.4% and 8.8%I§espective1y, on the basis of the
stock, bond and combined regressions. A1l of these values are signifi%antly
higher than the anpualized mean 3 month Treasury bill rate of 5.3%.2 This
result 1is qualitatively jdentical with those obtained in many earlier itudies
which regressed mean returns of individual stocks against 2 beté coefficient

derived from 2 stock market index ratber than from the combined stock apd bond

jpdexes used here. Nor was this result changed when different corporate bond
ipdexes were used (such as S&P's Composite AAA Bond Price Index ox Salomon
Brog. Total Performancé Bond Index), wheD bonds were reduced in weight to 20%

(vs. 80% for equities} or increased to 50% (vs. 50% for equities), or when the

15 A. Vasicek, "A Note on Using Cross-Sectional Ipformation in Bayesian
Estimation of Security Betas," Journal of Finance, December 1973. Also, see
M.E. Blume, "Betas and Their Regression Tepdencies," Journal of Finance, June
1975. The exact procedure 1is found on pages 790-791 oI 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. !
. '

2Qualitatively similar results are obtained when B. is not adju ted for
order bias. We rely on the t-statistic in developing conclusions co;Le:ning
statistical significance of regression coefficients. However, W€ report only
standard errors.

) }
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logarithms of return relatives were substituted for the returns themselves.1
Thus, these findings are ipconsistant with Sharpe-Lintne? theory if it 1s
appropriate to use for empirical testing the customary return-generating
function re1ating actual to expected return.1 Moreover, it should be noted
tgat if tax~$djusted rates of return instead of market rates of return ar¢ the
appropriate variables for testing Shé;pe-Lintner theory, the regression
iptercepts obtained through the use of market rates of return would be
expected to be smaller than the risk-free rate,2 so that our finaings (and
most earlier empirical results) would be even more inconsistent with

Sharpe-Lintner theory.

1These resnlts do not appear to be strongly dependent on the exact
composition of our proxy for the true market portfolio. When the NYSE
composite index R_, 1is used in place of the composite market index Rm, the
following results are obtained for equations 1 and 4 in Table 2.

-2

(1') - 1.025 © -.023 _087
(.0032) (.0025) -

(6") 1.029 -.019 -.077 .096
(.0035) (.0028) (.0250)

Similar results are obtained for the othexr equations in the 1968-1973 period.
However, comparisons bave not been made for the 1964-1968 period.

2I.e., Ri = E(Ri) + Bi n+ e, where 7 is the market factor and £y is an
independently distributed error term.

3If ihe average marginal rates of taxes faid bj individuals and taxable
jnstitutions ére .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 .89

Rf.
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Several otber jnteresting findings emerge from these regressions.
Residugi standara Jeviation as well as the beta coefficient seems to affect
asset return significantly, with both negatively related to assel return ib

- ' A 2 .
this period (when Rm js less than the risk-free rate). Vhile B as well a? B
seems to affect the returns of both stocks and to 2 lesser extent bonds, this
isvno longer true when‘stocks and bonds are combined.

The differences betweeﬁ the stock and bond return-risk relatiénships are
.of particumlar spterest. The Sharpe-lintnerx nodels (Equations 1,5 and 9) as
wvell as the other regressions point to significantly different relationships
for stocks and bonds, with the return-risk relationships for bonds implying 3~
lower zero-beta ©OF risk-free rate of return than the corresponding

relationships for stocks.

— e ————

1 - .

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 bonds, respectively {(in re-
turn relatives) axe .997, 1.569 and 1.016, .362 . The
(.031) (.519) (.009) (.139)

. stapdard deviatioms are in parentheses. Not surprisingly, we can reject the
bypothesis that the meapn returns for bonds and stocks are from the same
population. Furthermore, if the mean beta of bonds is substituted into
Equation 1 in Table 2, the conditional expected return for bonds {from the
stock return-beta equation) 1is equal to 1.0187 with standard deviation .0298.
This value is significantly different from the actnal meap retuxrn of bonds
(the t value is 2.282), ipdicating that the return-beta relationship for
stocks cannot explain the return-beta relationship for bonds. It should be
noted that there is very 1ittle overlap in the distribution of means and betas
between the population of bonds and stocks making direct comparisons
impossible.
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However in view of the potentially substantial measurement €rrors in
estimating the beta coefficient and the cesidual sigma from observations on
‘sndividual stocks (even when adjusted for order bias), and the potential
sensitivity of the regression coefficients 1n the return-risk relationships to
such errors, it is desirable to reestimate these relationships from grouped
data so as to minimize this problem. Tépie 3 presepts the same LYPES of
yegressions 2s in Table 2 except that the observations are DOW 50 groups of
stocks, 50 groups of bonds, and 100 groups of stocks and bonds comb'med.1 For
stock; the procedﬂre foilowed was to rank them first by beta decile on the
basis of monthly éata for the preceding 60 ponth period and then within each
decile by residual standard deviation into 5 sub-groups, ;esulting jn a total
of 50 groups.2 Each egquation was thep estimated usiog subsequent betas and
stapdard deviation estimates for each group. For bonds, where the required
data for the preceding 60 month period were pnot readily available for most
issues, the rapking by beta decile and then by fesidual standard deviation

decile within each beta decile was based on the expected values of ﬁi and O,

e ——

1 — . .

The values of B, B2 and 0_. in the grouped regressions represent group
means. lhey are equally weighted averages of the values for the individual
assets in the group. '

2This_procedure js similar to {but not ideﬁﬁical with) that employed by
F. Black and H. Scholes, nThe Effect of Dividend Yield and Dividend Policy on
Common Stock Prices and Returns,” ourpal of Financial Fconomics, Hay 1974.
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estimated from regressions of these measures of risk on the bond's Standard
and Poors guality rating, its maturity and its coupon.

The resvlts of the analysis of grouped data in Table 3 are with minor
exceptions consistent with those for the ungrouped data. The stock and
combined regressioms, but not the bond regressions, once more seem to imply
risk-free rates or mere precisely zero-beta rates of return significantly
higber than the 3 month Treasury bill rates. Residual sigma is pot 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 relationshipé for stock are quite different from those for bonds.
Moreover, in the Sharpe-Lintner regressions the grouped like the ungrouped
results point to a zero-beta return for bonds significantly lower tban that

for stocks.

1

These regressions were
ﬁi = .28Q1 + .23Q2 + _2303 + '1904 + .30Q5 + _2306
(11.1)  (10.5)  (10.6)  (6.4) (7.1) (5.8)
+.47Q,  --06C RS M; & = .13
(11.8) (-.38) (7.6)
whbere the parentpfses represenpt the t-statistics of the regression

coefficients 2nd R~ is the coefficient of determination adjusted for degrees
of freedom; and : '

o ;= -0301 + 03Q2 + -.03Q3 + O.OSQA + .06Q5 + .09Q6
11.1)  (13.5) (14.3)  (15.3) (12.6)  (17.2)
+ .08Q, -~ -12C - .0004K; &2 = .33
(19.4)  (-7.2) (5.4) T o

where Q1 is the highest and Q7 the lowest S&P quality rating, C is the coupon

rate and M the years to maturity.
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The grouped results which point to 2 significant role for O . in the
determination of ﬁi for all groups of assets tested might be expecteq to be
biased against O . since the method of grouping permitted greater variation in
Bi than in.ori.‘ To check that possibility, a grouping method which ranks
issues independently by 51 and o_; into ng sets of deciles was also used.
This method, which yields 100 portfolioslfdr stocks and another 100 for bonds,
in which each stock or bond would enter into two different portfolios, is not
biased in favor of Bi as is the procedure used in Table 3 but suffers from the
deficiency that the grouped observations are not independent so that méasures
of significance are overstated. In any event,.the results utilizing this
grouping technique are quite close to those in Table 3 except that if this
technique were taken at face value, the intercept value in the bond regression
(corresponding to Reg. 5 in Table 3) would also appear to be significantly
higher than the Treasury bill rate.

On the basis of this analysis of returas on jndividual 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 1in
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.

Appendix I contains some additional statistical analyses of the significance

of residual standard deviation.

1A similar procedure was followed by A. Kraus and R.H. Litzenberger,
op. cit.



20

However, we have yet to test the recent Kraus-Litzenberger thesis that through
the modifiéation of Sharpe-Liotner theory by adding co-skewness with the
market poertfolic to the usual beta coefficient, it is possible to explain the
discrepency between the risk-free rate and the observed iptercepts in the
return-risk cross-section regressions. They ;ssume that jﬁst as ipvestors are
averse to variance in their portfolios, and therefore beta in individual
assets, they prefer positive skewness in their portfolios. Thus, since they
also assume that all investors hold the market portfolio, if that portfelio ig
charactérized by positive skewness which seems likely (if tbere is any
significant market skewpess at all), investors other things equal would be
willing to pay a premium for assets which possess positive co-skewness with
the market. {If the market had negative skewness, inve;tors would be averse
to positive co-skewness with the market).l

Table 4 indicates that with the iptroduction of co-skewness (6i) as an
additional explanatory variable in the regressions of stock returns om beta,
the intercept in the individual asset regression 1is not significantly
different from zero, which means that the expected return on the zero-beta
portfolio is mot significantly different from the risk-free rate, even though

a different period and more importantly a broader parket index are used in

_ 1The Kraus-Litzenberger theory also holds if the market portfolio 1is
symmetric in the returns distribution and individual assets exhibit
co-skewness with the market. :
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this apalysis than ip the Kraus-Litzenberger paper.1 However, for bonds this
difference between the implied zero-beta return and the risk-iree raFe is
marginally significant, and for stocks and bonds combined it is bighly
significant..Co-skewness is significantly and positively related to returns on
ctocks and on stocks and bonds combined, but insignificantly related to
returns on bonds. The beta coefficient has a significant positive
relationship with bond return unlike the negative relationship for stocks and
stocks and bonds Combinea.2 When O i is added as an explanatory variable in
Table 4, it has a consistently significant negative relationship with return
for all three groups of assets. Both stock and bond returns appear to be
affected in a similar manper by O_. but this does notl seem to be trué:for Bi
and ﬁi.

When groups of assets are substituted for individual assets in ;hese
regressions (Table 5), using the grouping techniques previously discussed, the
differences between the implied zero-beta return and the risk-free rate are
more marked and are signif&cant even for stocks alone. Co-skewness is now
significantly and pésitively related to returns on bonds and on stocks and
bonds comblned but not quite 51gn1f1cant for stocks alope. The b;ta
coefficient for bonds is now a pegative factor but is not 51gn1f1cant (The
extension of Table 5 to include O_s» which requiresf; 3-way grouping oi assets

. |
by ﬁi’ ﬁi and O_; has not yet been completed).

1The form of the return variable (R /R - 1)100 and therefore the
jnterpretation of the intercept, which dlffer from those used in the earlier

regressions, follow the Kraus-Litzenberger analysis.

2 e ek . . : . '
The return distribution of the composite market portfolio, Rm’ had
negative skewness in this period and also there was a negative realized risk

premium (i.e., R < Rf).
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Thus, while the jntroduction of co-skewness does appeér to be useful in
explaining asset returbs in this period, it does not explain the differences
between the implicit sero-beta return and the risk-free rate. It might also
be noted that the sums of the beta and co-skewness coefficients in each of the
stock and bond regressions, which might both be expected to be equal to
[E(R ) -R )]/Rf, are different from each other.

The evidence against the descriptive ability of the alternative versions
of the CAPM tested would appear to be rather strong once bond returns and a
broader market index are jntroduced into the empirical analysis. Nor are we
aware of any versions of "this theory in conmjunction with plausible
return-generating functions likely to pass the tests in view of the relative
importance’ of residual sigma {or variance) in explaining returns. Bowever, we
have been sble to test the CAPM against comprehensive new bond data and the
broader market index only for the period from the fourth quarter of 1968
through the third quarter of 1973. To obtain some additional insigbts for at
Jeast 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. Tbe S&P Composite AAA Bond Price lndex was used to obtain for
this period 2 quarterly index of market return on bonds. Again, to compareé
the risk- return relatlonshlps for bonds with those for stocks, the quarterly
rates of return over this period were obtained for 802 NYSE stocks having
continuous.IEturn data from 2nd gquarter 1959 to 3rd quarter 1968 from arRodney
L. White Center data tafe. The appropriate overall market return index was

then constructed following the same procedures as for the 1968-73 period.

+
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Table 6 and 7 present the ipndividual and grouped asset risk-return
relationships for the 1964-68 period corresponding to those for the 1968-73
period sbown in Tables 2 and 3. The results for stock and bonds separately
are prbBably more meaningful than for botb combined in view of the relatively
low represeptation of bonds in the total number of assets used in the combined
regression.

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
anpualized mean 3 month bill rate of 4.2%.2 ‘Again residual sigma 1is
significantly related to bond and stock returns, indicating a strong positive
relétionéhip in this period for both types of securities, with sigma
apﬁarently much more important than beta. The usual return-beta risk re-
lationships (Equatioms 1,5 and 9) for stocks and bonds separately, unlike the
results for the subsequent period, do not appear to be significantly

 different.

1The understatement of the risk-free rate in this period by the Sharpe-
Lintner model is alse found in more traditional tests based on a market port-
folio consisting only of stock (e.g., see Blume and Friend, op. cit.). On the
other hand, it should be poted that this is ope of the few periods for which
this is true.

2The grouping procedure is jdentical to that described for the 1668-1973
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
preceeding 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 peried. :
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Moreover, for 1964-68 unlike 1968-73, the celationships 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 jdentical return-risk
relationship (though not the Sharpe-L1ntner model) is able to explaln returns
in both markets. It should be noted that the explanatory power (R ) of these
return-risk relationships 1s quite'high in this period, and very much higher
than for 1968-73, perhaps reflecting a closer coincidence between €X apte and
ex post returns (and the inadequacies of the return geperating functiouns
jmplied by the regressions fitted). Obviously, an examination of other
periods will be required before a more definitive conclusion can be drawn OD
this point.

when the assets are grouped following the procedures ﬁescribed earlier,
the intercepts of the return regressions on beta for stocks and bonds
separately remain significantly lower than the 3 month bill rate (using 2
t-statistic at the usual 2 o level). Again when sigma 18 iptroduced into
those regressions, jt dominates the results and an jdentical return-risk
relationship is able to explain returns in both markets.

The results of the introduction of co-skewness into the return-risk
relationships for the 1965—68 ﬁeriod (Tables 8 and 9) are not much more
consistent with the Kraus-Litzenberger version of Sharpe-Lintner theory than
for 1968 73 The intercepts ip 1two of the 3$ix stock boﬁd and combined
regressions for jndividual and grouped assets (not 1nc1ud1Jg those w1th the
residual standard deviation) imply strongly signlflcéntly different risk-free -
rates from the anpualized 3 month bill rate, two imply marginally significant
differences between the jmplied and actual risk-free rates, and t;o are
consistent with the Kraus-Litzenberger version of Sharpe-Lintner theory. The

intercepts in the stock and bond regresssions are now significantly different
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from each other, unlike the results obtained without co-skewness. 1t should

be noted that the .ddition of the residual sigma to beta to explain returns oD

jpdividual assets yields much better fits than the addition of co-skewness to

beta (ﬁz of .49 vs. 21 for stocks, .68 vs. .36 for bonds, and .55 vs. .29 for

stocks and bonds combined).] When residual sigma, beta and co-skewness are

211 used to explain returns oD indiviGUél assets, Sigma not only is uniformly

of correct sign and statistically significant put dominates beta and

co-skewness ip importance ip all six of the relationships tested for this

period.

1In +he 1968-73 period, the differences in fit provided by the addition

of residual sigma VS- co-skewness were quite small.

2, . - .
Again, the regressions for asset groups relating returns to O_, 285 well

as to ﬁi and ﬁi have not been completed.
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Risk-Return Relations for Bonds vs. Stocks

The preceding analysis has indicated that there may be significant dif-
ferences 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. Such segm‘en‘tation to the extent it exists might

reflect a clientele effect dependent upon such institutiopal 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.

Vhile we plan to pursue the ngture and degree of any market segmentation
in another paper, we present in Table 10 for the 1968-73 and 1964-68 periods a
test of é specific two factor model which permits a further test of the
segmentation hypothesis as well as of.Sharpe—Lintner theory. That model
relates mean return of the ith bond to the usual beta factor (Bli) which
measures covari;nce of the bond's returns with the genéral market for stocks
and bonds combined, aud to a second factor tBZi) which mea;urés covariance of
the bond's return with that part of return in the bond market which is

independent of return in the general market.1 In an integrated market, the B2i

]Three regressions are estimated sequentionaliy in the development of
this model. _

(1) R, = a + o R+ ¢, for bonds as a whole from time-series data,
where Rbt is the return on 2 bond market portfolio;

- + ’ + : L . _ .

(2) Rit BO Bli Rm PZi ¢t for individual bonds from time-series
data; and 7 )

(3) ﬁi =Y, + ¥, Bli + Y, BZi for individual bonds from cross-section
data. If there is no segmentation, the expected value of Y, = 0 but the ex-

pected value of y, = ﬁm - R, and y. = R..



2]

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 ;hould be zero if the market for stocks and bonds is
integrated. |

Both the ungrouped and g;oupéd regressions in Table 10, which are based
on the same bond data, marxket index,laﬁd grouping procedures as those used
earlier, point to significant segmentation as indicated by the apparent
influence of aﬁ independent bond factor in the 1968-73 period, but only the
grouped régression implies significant segmentation in the 1964-68 period.1
When residual standard deviation is added to the ungrouped regressions, its
effect on return is again significant in both periods, and the bond market
ceems to evidence an independent influepce om returns even in the ungrouped

regression for 1964-68.2'

1'I'he grouping procedure used in the 1964-1968 period is based upop beta
and residual standard deviation estimates from the instrumental variable
estimation equation described earlier. The grouping procedure inm the
1968-1973 period is based upon betsz and gamma estimates. Thus they are not
completely comparzble.

2The corresponding grouped regressions have pot been completed.



Appendix I

Miller and Scholes "Rates of Return in Relation to Risk: A Re-Examipation of

Recent Findings,"” In Studies in the Theory of Capital Harkéts, 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-exp]anations for this result and

concluded that skewness in the return generating process probably caused the
zssociation observed. In contrast Fama and McBeth EEE' EEE') using moothly data for
groups of common stocks found residval standard deviation was not cross-sectionally
significant. Roll Lgﬁ. cit.) has argued the most important explanation for the
difference between the Miller and Scholes and the Fama-McBeth results stems from tbe
grouping technique useé by Fama-McBeth --grouping has the effect of reducing the
skewness in the return distributions. Our regressions detect a significant inflvence
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 variatiops in the true values of the coefficients as well as the
measurement error. Second, our market proxy is different. Third and more importantly
Fama-McBeth formed groups based upon beta estimates in previous perioeds. They did not
group upon previous estimates of residual standard deviation. Thus the Fama-McBeth
grouping prcedures would .tend to understate the influence of residual stapdard

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 (YO’YI and yz) and to compare the Fama-McBeth procedures with the omnes
used in this paper. The general method 1s to form portfolios om the basis of beta
deciles for ipdividual securities in 1964-1968 apnd then re-estimate group mean betzs
and group mean residual standard deviations in the subsequent period, 1968-1973. Xexi
for each gquarter the cross section or individuval common stock returns are gegressed o1

the estimated betas and residuagl standard deviations. This procedure results in a
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time series of observations ip the estimates (YO’Y] and yz) and averaging these 19
cross-sectional estimates provides an estimate of the risk return traée-off. Standard
errors of these averages are takep from the time series of Yoo V1 and 7Y thus
incorporating the variability of the risk-return trade-off. Egquation A below reports
statistics for 50 groups of common stocks formed from beta estimates (similar to the
procedure Sdopied by Fama-KcBeth). Equation B reports statistics for 50 groups formed
from beta deciles and residual stapdard deviation subgroups (as explained previously).
Equation C uses the latter procedure (except ihat there are 144 groups) but reports

values for tbe 1964-1968 time period. The values in parentheses are standard errors.

Note that O . (72) is statistically significant when the groups are formed from
both previously estimated betas and residuval standard deviations (Equations B apd C)
but not when the groups are formed solely from previously estimated betas. It should

be recalled that all these equations allow for non-statioparities in the same DANDET.

Regression Estimates

Equation Yo ¥4 Yy
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 wmore appropriate market proxy apd because
the sign on the coefficient of residual standard deviation in both periods tested is
as predicted by the hypothesis tbat spdividual asset standard deviation is an

appropriate additional measure of risk.



Table 1

. .1
Expected Return - Risk Regressions for Tndividual Stocks
for Three Periods: August 197k, March 1976, and February 1977

Yo ‘ Y Y2 3
August TH 1 1.172 -.02¢ .02
(.018) (.021) -
2 1.121 -.027 .918 .21
(.oz2) (.018)  (.273)
3 ©-1.105.. ~.019 .926. . 506 -24
£(.023) - - (.O19) (.267) C297)
March 76 L 1.132 ~.002 0
| (.o10) (.01k)
> 1.1Lk .00k -.282 .02
| (.o12) (.01L) (.170)
6 1.142 =~ .005 ~  -.283 ~.051 0
(.014)  (.014) (.173) (.285)
\
Fepruary 171 . 1 1200 -.0T2 o | .06
(.031) (.037) '
_8- . aaqe  -.097 875 . .08
(L038) _ (o)  (.60%)
2 15179 -.079 .222 : ,55§ ’ ‘_24-
(.034)  (.037) (.586) -(.208)
T T i drose-sechion regressions of e gemeral form B(B) = Yot Yy By 7
+ h.. ﬁz ié the coefficient ofl ﬁeférmination_aajusted for aegrees of
T2 °ri Y375 )

5 - on coefficient is indicated by ( )-
som. The standzrd error of a regressio
freedom. Toe stanberd error O S o, 3h for 1976 and L8 for A9TT-



Table 2

Return - Risk Regféssions for Individual Assetsl Adjusted for Order Bilas
4th Quarter 1968 - 3rd Quarter 1973

Type of Asset Reg.No. Estimates of Regression Coefficients ﬁz
Yo A5 AP Yy
Stocks 1. 1.025 - .018 0.087
(.0032) (. 0020)
2. 1.042 - .041 .007 0.091
: (.0083) (.0107). (.0032)
3. 1.044 - ..035 .006 - .074 0.099
.(.0083) (.0108) (.0032) (.0245)
4. 1.030 - .015 -..078 0.097
-{.0035) {.0022) (.0245) »
Corp- Bonds 5. 1.016 -.001 : ~0.001
{.0009) (.0022)
6. 1.018 - .010 .014 0.001
£{.0014) -{.0070) - (.0085)
7. 1.019 —..010 014 - ..037 0.014
(.0015) (.0070) (.0085) (.0101)
8. 1.017 .001 ' - .037 0.013
- (-0009) (.0022) ' (.0102)
Stocks and 9. 1.022 - .016 0.209
Corp. Bonds (.0009) (.0008)
10. - 1.021 - 014 ~ ..001 0.208
(.0014) (-0030) .{.0012)
11. 1.022 -..008 - - .002 - .064 0.217
*(.0014) .0032) (.0012) {.0143)
12. 1.023 - ..012 ' ~.060 0.216
(.0009) ~.0011) (.0141)
The regressions are of the general form' R, = vy +y.B. +y B .  The number of

obsérvations - is 867 for stocks, 891 for %orpora e bo%d% and,iTBB for stocks

and corporate bonds combined.
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Table 3

Return - Risk Regressions for Assets Grouped to Minimize
Measurement Errors,l &4th Quarter 1968 to 3rd Quarter 1973

Type of Asset Reg. No. . . Estimates of Regression Coefficients ‘§2
Yo N1 Y2 3
Stocks 1. 1.032 - .022 556
~(.o046)  (0.0027)
f
2. 1.009 . 009 ~. 010 - 565
(.0170) (.0216)  (0.0066)
3. 1.005 041 -.013 -.311 674
(.0148) {.0202) (.0058) (.0761)
4. 1.037 -.004 -. 284 .645
- (.0044) (.0054) (.0784)
Corp. Bonds 5. 1.016 .001 ~. 020
(.0018) - (0.0048)
6. 1.029 -.070 .087 .276
(.0033) . (0.0161)  (0.0191)
7. 1.032 -.079 .106 ~.060 ©.318
(.0036)  (0.0164)  (.0209) (.0302)
8, 1.016 —.001 011 -.039
(.0018) -(.0058) (.0331)
Stocks and 2. 1.022 -.016 1.653
Corp. Bonds (.0013) (.0011)
10. 1.018 ~.004 -.005 .70%
(.0022) -(.0049) (.0020)
11. 1.019 .. .0086 ~.007 ~.136 734
a /(.0021) - (.ooe1)  (.0020)  (.0422)
12. 1.024 -.010 ~.099 .706
- (.001) (.0029) (.0428)

The regression forms are identical to those described in Table 2.

Obser-

vations in this table are based upon the means as for groups of individual assets
(50 groups for each of stocks and corporate bonds and 100 groups for stocks and
corporate bonds conbined).



Table b

Return - Risk Regressions for Individual Assets Incorporating Co-Skewness Measures
hth Quarter 1968 - 3rd Quarter 1973 :

-2
Type_of Asset Reg. No. Fstimates of Regression Coefficients R
Stocks 1. .033 -1.119 .143 .093
(.2h65) (.1351) - (.0368)
Corp. Bonﬁs 2. .089 .601 -, 042 .023
{.055k) (.1261) (.0282)
. Stocks &
Corp. Bonds . 3. ..596 -1.327 .101 .196
(.0820) {.06k1) (.0249)
Stocks 5. L672 _.876 L1hT -8.651 .105
(.3025  (.15025) (.03657) (2.40753)
Corp. Bonds 5. .272 5T .008 4564 .04l
(.0706) {.12519) {.0304) {(1.103%)
Stocks &
Corp. Bonds 6. .919 _.866 .3k -10.051 .221
(.0912) (.087W (.o2k8)  (1.3228
1The regressions are of the,general form ;i- = Yo + Yi Bi+Y2 Gi+ Y3 ori where

th T co- i - R )2 - R ~R )
61, e measure of co-skewness, is equal to Xt(Rmt Rm) (Rit Ri/Et(Rmt Rm)

and ;i is equal to (R. - Y/R. . The number of observations is 867 for stocks,
891 for bonds, and lT%B for the combined regression.



Table 5

Return - Risk Regressions for Asset Groups Incorporating Co-Skewness Memsures
4th Quarter 1968 - 3rd Quarter 1973

Type of Asset Reg. No. Estimates of Regression Coefficients _ﬁ_z_
Yo Yl 72
Stocks 1. 976 -1.770 ,232 . .3h49
(.5518) (.3349)  (.163W)°
Corp. Bonds 2. 78 -.683 .373. .022
(.2120).  {.5877) (114189
Stocks and 3. .903 -1.689. - L1Th . .T32

Corp.Bonds (22116) (.1190) - {.0918)

lThe regression forms are indentical with Table L. The only difference is
that observations in this table are groups of assetls (50 for each of stocks
and bonds and 100 for stocks and bonds combined) instead of individual assets.



Table 6

Retu;h—Risk Regressions for Individual Assetsl
Adjusted for Order Bies 1st Querter 1964 - 3rd Quarter 1968

Type of Asset Reg No. Estimates of Regression Coefficients
Yo Yy Yo Y3
Stocks 1. 1.004 .029
(.0035) {.0022)
2 .994 .043 -.004
(.0077) (.o102) (.0032)
3 .992 .002 .003 .392
(.0062) (.0083) (.0026) (.0184)
- h .986 .011 . 389
) (.0039) (.0019) (.0182)
Corp.Bonds 5 1.001 .02h
{ .0025) (.0069)
6 1.003 .009 .018
(.0037)  (.0204)  ( 0229)
T .90 = .015 ~.017T 397
{.0025) (.0129) (.0148)  (.0351)
8 .992 ool .385
{.0017) (.o048) {.03Lk)
Stocks & Corp. 9 1.01h4 .031 -
Bonds (.0025) (.0016)
10 .997 .0L0 —-.003
( .0039) (.0059) (.0021)
11 ' .992 .002 - .003 .392
(.0031) (.0050) {.o0r7)  (.0173) .
12 .988 .010 387

(.0021) (.0016) . (10170)

1The regression forms are jdentical with Pable 2. The number of observations
802 for stocks, 86 for bonds, and 888 for stocks and bonds combined.

.185

.186

481

481

11l

.109
.656
.6hT
.28
.282
.5h6

-5h5



Table T

Return - Risk Regressions for Assets Grouped to :
Minimize Measurement Errorl, 1st Quarter 196l to 3rd Quarter 1968

Type of Asset Reg No. Estimates of Regression Coefficients ﬁz
Stocks 1, 1.006 .027 .360
(.0050) (.0030)
2 1.002 .033  -.002 .361
(.0133) (.0158) " (.0045)
3 .999 ~.010 .00k 461 .768
(.0080) 7(.0099) (.0028) (.0292)
L .089 .00k 456 L7867
{.0032) (.0023) (.0291)
Corp. Bonds 5 .999 .026 .583
(.0021) {.0055) ) '
6 1.007 ~.02h .056 .708
{.0036) (.0193) (.0212)
T - 1.00h . ~.018 . 045 .075 .693
( .0065) (.0220) (.0292) (.1272)
8 .995 Mok ' .20k .661
(.0027) (.0077) (.0996)
Stocks and 9 1.016 .029 .549
Bonds ' ( .003k) (.0021) :
10 997 .038 -.003 .550
(.0053) (.0073)  (.0025)
11 .991 .000 .00l | Ry - .834
{.0032) (.005) (.o015)  (.0279)
12 .989 004 453 .83k
(.0022) {.0020) h {.0275)
1

The regression forms are identical to those described in Table 6. Observations:

in this table are based upon the means of groups of individual assets (14k groups for
stocks, 16 groups for corporate bonds and 160 groups for both stocks and corporate
bonds combined).



Table 8
Return - Risk Regression for Tndividual Assets Incorporating Co-Skewness Measures
1st Quarter 1964 - 3rd Quarter 1968
'I‘yjpe\ of Asset Reg. No.  Estimates of Regression Coefficients _ff_
Yo Ty T Y3
Stocks 1 0.696 1.935 -0.027 .206
(.2367) (.1339) (.0056)
Corp. Bonds 2 -0.920 1.8L3 -0.017 .36h
. (.1478)  (.2767) (.0159)
Stocks and 3 0.177 2.180  -0.028 .287
Corp. Bonds (.1943)  (.1150) (.o05L)
Stocks Y -1.938 .818 -.013 37.729 487
(.2280) (.1200) { .0045) (1.8002)
Corp. Bonds 5 -1.793 .681 .007 33.398 .676
(.1433)  (.2359) (.0117) (3.711)
Stocks and '
Corp. Bonds 6 -1.954 .820 -.013 37.745 .551
(.1802) {.1089) (.00k43) (1.6521)

1'].’he regression forms are jdentical with Table 4. The number of observations
is 802 for stocks, 86 for bonds, and 888 for stocks and bonds combined.



Type of Asset

Stocks

Corp- Bonds

Stocks and
Corp- Bonds

Table 9
- 1
Return -~ Risk Regressions for Asset Groups
Incorporating- Co-Skewness™ Measures,
1st Quarter 1964 — 3rd Quarter 1968

Reg.No. Estimates of Regression Coefficients
1. 445 2.105 ~-0.042
(.4820) (.2951) (.0143)
2. _.713 904 -.075
(.3994) (1.0886) (.0635)
3. -.564 - 2.691 -0.046
(.3203) (.2067) (.0139)

.261

.023

.513

1 . . . | -
The regression forms are jdentical with Tables 4 and 8. The number of observations
is 144 for stocks,l6 for bonds and 160 for stocks and bonds combined.



Table 10

Mzrket Segmentation Test for Bonds
apd Stocks Based Upon Individual Assets
and Groups of Assets

I.‘ Lth Quarter '1968 - 3rd Quarter 1973

Reg. Yo. Estimates of Regression Coef;[‘icientsl ' §2
Individual Bonds
Yo LA Y, ' S Y3
1. 1.019 - .006 -.006 .055
. {.0009) (.0021) ~ “{.0008)
o  1.020 .006 —.006 -.026 .061
(.0007) (.0012) (.0008) " {.0100)
Groups: of Bonds
3. 1.021 . 0097 . -.030 o2
(.0020) . (.oou7) (.0020)
I1. 1st Quarter 1964 - 3rd Quarter 1968 .
Individval Bonds
3. ‘ 1.001 .022 . 000 .093
{.0o0u3) (.0067) . (.ook1)
2. 997 - .000 -.006 405 .. 66
(.0026) (.o0ks) (.0025) (.0342) '
Groups 5f Bénds
3. ~1.001 . .032  -.005 . | T 9my

(.0022) (.o024) (.0022)

-~

+ = R R
1 YZBZi + Y40 vhere Bli cov(Ri mt)/var(’mt)

ﬁt)/ﬁar(ét) (see footnote 1 page 25). Rbt and Rig represent,

1From the regression Ri = 70 + 718
= R
and BZi- cov{ it?
respectively, the rates of return for bonds as a whole (a market portfolio of bogds)
and individual bonds. R t_is the corporate market index described previously. Ri
m : : : .

representé-the average annval rate of return for individval bonds, with the releven:
regression estimates of YO’.Yl and 72 from cross section datg relating Ri to 81i bl
Bas -



