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384 Part 4 Risk and Return

Why Not Estimate Expected Returns Directly?
™ ¥f we have to use historical data to estimate beta and
determine a security's expected return (or an investment's cost of
capital), why not just use the security’s historical average retum
as an estimate for its expected return instead? This method would
certainly be simpler and more direct.

The answer is that it is extremely difficult to infer the aver-
age retum of individual stocks from historical data. Because stock
retums are so volatile, even with 100 years of data we would have
Ememﬁdenoemmn&sﬁmateofmetmeaverage.(lmgine draw-
ing 100 numbers from a swimming pool full of widely ranging num-
betsandbeingaskedmguwsmeaverageofallofmenumbefsin
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the pool.) Worse, few stocks have existed for 10 Years, ang
that have probably bear litle resemblance today to ygg . "%
like 100 years ago. If we use less than ten years of ata, Werg
have very little confidence in our estimate at all_ | fact, -,,mew"‘“d
tility of the stock’s return is 20%, it turns out that We woylg
1600 years of data to be 95% confident that ouresﬁmatemitsm
average return was within +/—1% of being correct!

On the other hand, the linear regression technique allowg
to infer beta from historical data reasonably accurately it ;
a few years of data. Thus, in theory at least, using pet, and
CAPM can provide much more accurate estimates of g
returns for stocks than we could obtain from their historicy aver-
age return.

Because investors will not invest in this security unless they can expect at least the retur

required return The given in Eq. 12.6, we also call this return the investment’s required return.
expected retum of an The CAPM is the main method used by most major corporations to determine the
investment that is neces-  equity cost of capital. In a survey of CFOs, Graham and Harvey found that more than 70%
sary to compensate for rely on the CAPM, and Bruner, Eades, Harris, and Higgins reported that 85% of a sample
the risk of undertaking the ¢ large firms rely on it.% It has become the most important model of the relationship
mapEmen. between risk and return, and for his contributions to the theory, William Sharpe was
awarded the Nobel Prize in Economics in 1990.
EXAMPLE 12.6 PROBLEM
ing the : .
wﬂgﬁjm Suppose the risk-free return is 3% and you measure the market risk premium to be 6%. Apple has a betz
o ST of 1.2. According to the CAPM, what is its expected return?
SOLUTION

o oe . 12.60 comput the expected return according to the ation, we will 1665
the market risk premium, the risk-free retym g CAPM. For that equation,

,and the ! inputs, so e ¢
et stock’s beta. We have all of these inp
Using Eq. 12.6:
E[Rm]=fr+Bm(E[Rm]—r,) =3% +1.2(6%)
] =10.2%
EVALUATE -

retum of 10.2%, o the systematic rigk of Apple stock. This leads to a total €

®J. Graham and C, Harvey,

s Practice of ate Fi s i from the © s
rmal of Finan onomi oF Corporate F : Evidence
{?;st P:acfi ?MIEC- ics 60 (2001); 187-243; and r [riprul:e: Kmé-n :e ‘i{wHearris. and R ﬂ' o
Tactices in Estimating the Cost of CaBibals Biros erp o PRy Bk o1 practic
Education 8 (1998): 13-28 * dUrvey and Synthesis,” Financia
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We can compute the expected return of the portfolio two ways. First, we can use the CAPy (Eg. 12¢)
compute the expected return of each stock and then compute the expected return of the Portfolig us"::
Eq. 12.3.

Or, we can compute the beta of the portfolio using Eq. 12.7 and then use the CAPM (Eq. 12,6) i
portfolio’s expected return.

EXECUTE
Using the first approach, we compute the expected return for PFE and GOOG:
E[ Rpre) = 17+ Bore(E[ Rya) = 11)  E[Rooos] = 1+ Booos(E[ Rua] — ry)
E[Rore) =3% + 0.7(6%) =7.2% E[ Rgoog) = 3% +0.9(6%) = 8.4%
Then the expected return of the equally weighted portfolio Pis:
E[Ry) =05(7.2%) +0.5(8.4%) =7.8%
Alternatively, we can compute the beta of the portfolio using Eq.12.7:
Bp = WereBpre + Weo0sBeoos
Bp= (0.5)(0.7) + (05)(0.9) =0.8
We can then find the portfolio’s expected return from the CAPM:
E[Rp] = ry+ Bp(E[ Rma) — 11)
E[Rp] =3% +0.8(6%) =7.8%
EVALUATE

The CAPM is an effective tool for analyzing securities and portfolios of those securities. You can compute the
expected return of each security using its beta and then compute the weighted average of those expected
returns to determine the portfolio’s expected return. Or, you can compute the weighted average of the
securities’ betas to get the portfolio’s beta and then compute the expected return of the portfolio using
the CAPM. Either way, you will get the same answer.

Summary of the Capital Asset Pricing Model

The CAPM is a powerful tool that is widely used to estimate the expected return on stocks
and investments within companies. To summarize the model and its use:

» Investors require a risk premium proportional to the amount of systematic risk they
are bearing.

* We can measure the systematic risk of an investment by its 8, which is the sensntw{t)t
of the investment’s return to the market’s return. For each 1% change in the M’ ‘
portfolio’s return, the investment's return is expected to change by 3 percent L
risks that it has in common with the market.

. 5
¢ The most common way to estimate a stock’s beta is to regress its historical retuml
on the market’s historical returns. The stock’s beta is the slope of the liné that

explains the relation between the market's return and the stock’s return.

* The CAPM says that we can compute the expected, or required, return for an
ment using the following equation:

E[R:] =1+ Bi(E[Ryie) — 1)
which when graphed is called the security market line.

y jnvest

The Big Picture

.. . ar
The CAPM marks the culmination of our examination of how investors in capltal Z’retuﬂl
trade off risk and return. It provides a powerful and widely used tool to quantify t hed 0
that should accompany a particular amount of systematic risk. We have already red





