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: s to the standard CAPM, but with the return op , min
T'hli n:)iffeclliz iﬁ:i?sg ?;rirelated to market returns, Rz, replacing the risk-freelilaltz1 L
’rIl}ie ?nodel has been empirically tested PY B lack., Jensen, and Scholes (1972), \:vhg
find a flatter than predicted SML, consistent with the model and ot.her Tesearch,
ers’ findings. An updated version of the Black-!egsen-ScholQ study is available ,
Brealey, Myers, and Allen (2017) and reaches similar conclusions.

The zero-beta CAPM cannot be literally employed to estimate the cost of Capity]
since the zero-beta portfolio is a statistical construct difficult to replicate, Attempt;
to estimate the model are formally equivalent to estimating the constants, 5 5
b, in Equation 7-2. A practical alternative is to employ the Empirical CAPy, ¢,

which we now turn.

7.3 Empirical (Morin) CAPM

As discussed in Section 7-1, there have been countless empirical tests of the CAPM
to determine to what extent security returns and betas are related in the manner
predicted by the CAPM. The results of the tests support the idea that beta is related
to security returns, that the risk-return tradeoff is positive, and that the relationship
is linear. The contradictory finding is that the risk-return tradeoff is not as steeply
sloped as the predicted CAPM. A CAPM-based estimate of cost of capital underesti
mates the return required from low-beta securities and overstates the return required
from high-beta securities, based on the empirical evidence. This is one of the most
well-known results in finance. It was displayed graphically on Figure 7-2.

rAeiir?:ic:;fied ey previous section, several finance scholars have developed
imposed on i’}‘lpagie;i versions of the standard CAPM by relaxing the constrains
enhanced CAP?\/I M such as dividend yield, size, and skewness effects. These
the CAPM PTEdic:i pically produce a risk-return relationship that is flattef t;‘u_an
The Empirical CAI;)ICI . keeping with the actual observed risk-return relationsP
findings. The ECAP ( ECAPM;” “Morin CAPM”) makes use of these empiri¢
M estimates the cost of capita] with the equation:
K=RF+d+,8x(MRP-d) (75)

where 4 is the 4]}
pha” of the ri . Is
defined as before, A]] e < Hisk-return line, a constant, and the other Sym.b 00 the

the potential vagaries of the CAPM are telescoped
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&, whiCh
constﬂn‘:n from Villa

;;ice on the magnitud

must be estimated econometrically from market data.2! Table
dsen, Vilbert, et. al. (2017) summarizes the empirical evi-

e of alpha.22

. the range of 1% — 2% and for reasonable values of the MRP and the
quation 7-5 reduces to the following more pragmatic form:

K=Rg+ 0.25 (RM = R}:’) + 0.75 b(RM - Rp) (7-6)

. Using reasonable dataf in;')u?s font the risk-free rate and the MRP, Equation 7-6 pro-
duces results that are indistinguishable from the ECAPM of Equation 7-5.23

An alpha range of 1% - 2% is somewhat lower than that estimated empirically. The
use of a lower value for alpha leads to a lower estimate of the cost of capital for low-
heta stocks such as regulated utilities. This is because the use of a long-term risk-free
rate rather than a short-term risk-free rate already incorporates some of the desired
offect of using the ECAPM. That is, the long-term risk-free rate version of the CAPM
has a higher intercept and a flatter slope than the short-term risk-free version which

has been tested. Thus, it is reasonable to apply a conservative alpha adjustment.

2, i?;rt:chnique is formally applied by Litzenberger, Ramaswamy, and Sosin (1980) to public utilities
CAPI\;L:: ffﬁ:tif}' the CAPM’s basic shortcomings. Not only do they summarize the criticisms of the
il the moth ;ﬂhey.aﬁ'ect pub!ic utilities, but they also describe the econometric intricacies involved
iy leng:h 0ds of circumventing the statistical problems. Essentially, the average monthly returns
thei corres Y t:;pe period on a la'rge cross-section of securities grouped into portfolios, are related to
ket de;’; ing .bctas by statistical regression techniques; that is, Equation 6-4 is estimated from
Their l‘esult.; i e utility’s beta value is substituted into the equation to produce the cost of equity figure.
cause of tﬂ;?:ino,ns.trate !’IO.W the standard CAPM underestimates the cost of equity of public utilities
2 Table7.344 g es’ high dividend yield and return skewness.
Regulated 1 (:'Wn frc:m Villadsen, B,, Vilbert, M. J., Harris, D., and Kolbe, A. L., “Risk and Return for
3, Typical of the “su’l.es., The Brattle Group, Elsevier Academic Press, 2017.
that the l.ehuozfsnpll‘lcal evidence on the validity of the CAPM is a study by Morin (1989) who found
8iven by hip between the expected return on a security and beta over the period 1926-1984 was
Given : Return = 0.0829 + 0.0520
8% du::; tthh:“‘k:fl'ee rate over the estimation period was approximately 6% and that the MR
€Xceeds the mkpénod of study, the intercept of the observed relationship between return and beta
-free rate by about 2%, or 1/4 of 8%, and that the slope of the relationship is close to 3/4

.. theref . .
Fisk by the , Ore, the empirical evidence suggests that the expected return ona security is related to its

¢ following approximation:

v-'herexhlf]‘cﬁ K=RF+X(RM-RF)+(1—x)b(RM-RF)

- turn .0 0 to be determined empirically. The value of x that best exp
= 0.0829 + 0.0520 is between 0.25 and 0.30. Ifx = 0.25, the equation becomes:

K= Rp+0.25 (Ry - Rp) + 0.75 b(Ru - Rp)

P was

lains the observed rela-
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Table 7-3
Empirical Evidence On The Alpha Factor
Author Range of alphg
Black (1993) -3.6% 0 3.6%
Black, Jensen and Scholes (1972) -9.61% to 1@
Fama and McBeth (1972) 4.08% to 9._36*%*
Fama and French (1992) 10.08% to 13.56%
Litzenberger and Ramaswamy (1979) 5.32% 10 8.17%

Litzenberger, Ramaswamy and Sosin (1980)
Sosin (1980)

Pettengill, Sundaram and Mathur (1995) 4.6%
Morin (1989) 2.0%

1.63% to 5.04%

Source: Villadsen et. al. (201 7)

To illustrate the application of the ECAPM
of 7%, and a beta of 0.80. The Em

of equity estimate of 11.0% as follows:

K=4%+0.25(12% - 5%) +0.75 x 0.80 (12% - 5%)
= 4.0% + 1.8% + 4.2 = 10.0%

As an alternative to specifying alpha in Equation 7-5, see Example 7-1.

:@@ﬁw@mw-, T e

EXAMPLE 7-1

Tl;e actual hilstoricalfrelationship between risk premiums and the risk of
a large population of common stocks can be obse i
period and used to estimate ¢ rved over a long time
;mht);' meT‘:mhtY’S cost of equity can then be estimated as the yield on
tloxl'lg- e‘;}’:‘ dreasury bonds plus the estimated risk premium. To execute
15 method, monthly rates of returp for all common stocks listed on the

» assume a risk-free rate of 4%, a MRp
pirical CAPM equation (7-6) above yields a cost
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