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|. INTRODUCTION
Please state your name, occupation and business address.
My name is Pauline M. Ahern and | am a Principal of AUS Consultants. My
business address is 155 Gaither Drive, Suite A, Mt. Laurel, New Jersey 08054.
Are you the same Pauline M. Ahern who previously submitted direct and
rebuttal testimonies in this proceeding?
Yes, | am.
What is the purpose of this testimony?
The purpose of this testimony is to respond to the true-up direct and rebuttal
testimonies of Matthew J. Barnes, witness for the Missouri Public Service
Commission Staff (the Staff). Specifically, | will respond to his comments on
my recommended common equity cost rate.
I will also address the rebuttal testimony of Missouri Industrial Energy
Consumers (MIEC) Witness Brian A. Janous regarding his comments on my
recommended common equity cost rate.
Have you prepared schedules which support your rebuttal testimony?
Yes, | have. They have been marked for identification as Schedules PMA-24
through PMA-27.

Il. SUMMARY

Please briefly summarize your surrebuttal testimony.
This testimony first demonstrates that Mr. Barnes' criticism of the need for a
small size risk adjustment and my use of the arithmetic mean equity risk

premium in the Risk Premium Model (RPM) and Capital Asset Pricing Model
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(CAPM) are misplaced.

In addition, | address Mr. Janous’ comments regarding my
recommended common equity cost rate. Specifically, | will address his
comments regarding recently authorized returns on equity; his criticisms of my
use of the single-stage growth DCF and earnings per share (EPS) growth
forecasts; his criticisms of my use of projected bond yields in my RPM and
CAPM analysis; and his misunderstanding of the RPM, ECAPM and CEM.

. COMMON EQUITY COST RATE

A. Staff Withess Matthew J. Barnes’ Comments
Mr. Barnes criticizes your use of arithmetic means in your RPM and CAPM
analyses on page 7 of his rebuttal testimony. Please comment.
On page 8, lines 4-12 of his rebuttal testimony, Mr. Barnes provides an
example to support his contention that using the arithmetic mean is
questionable. However, Mr. Barnes’ mathematical example is questionable
because it does not take into account the probability of each outcome, i.e., an
increase of 50% in one year and a decrease of 50% in another. As noted in my
rebuttal testimony, at page 12, lines 2-5, the financial literature is quite clear
that risk is measured by the variability of expected returns, i.e., the probability
distribution of returns. The arithmetic mean return and not the geometric mean
return provides insight into risk in the form of the variance and standard
deviation of returns, without which investors cannot meaningfully evaluate
prospective risk. An example, similar to Mr. Barnes’ is given on page 4 of

Schedule PMA-15 which demonstrates that the proper expected value is
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predicted by compounding the arithmetic mean and not the geometric mean.
In other words, it is the arithmetic mean which must be compounded over a
period of time in order to achieve the terminal wealth value which gives rise to
the compound average or geometric return. As noted on page 4 of Schedule
PMA-15, “[tlhe arithmetic mean equates the expected future value with the
present value; it is therefore the appropriate discount rate.” Using the
geometric mean to estimate the equity risk premium, is tantamount to reading
the first and last page of a complete history of the Civil War and presuming to
know what happened during the Civil War.
On page 7 of his direct testimony at lines 10 through 15, Mr. Barnes
maintained that the studies cited by Company witnesses relative to size “were
not based on an analysis of the regulated utility industry, but on all of the
stocks in the New York Stock Exchange, the American Stock Exchange and
the Nasdaq National Market, which are not comparable.” Please comment.
Mr. Barnes’ statement is misplaced. While it is true that the lbbotson size
premia study is based upon a study of the entire universe of
NYSE/AMEX/NASDAQ listed securities, it can be readily seen from the
information on page 1 of Schedule PMA-24 that all the companies in the proxy
groups of all witnesses in this proceeding are listed on either the NYSE, AMEX
or NASDAQ. Thus, these LDCs were included in the Ibbotson study.
Moreover, SBBI is clear when it states on page 153 (see page 3 of
Schedule PMA-24) the following:

One question regularly raised concerning the size premium is
whether it is relevant for specific industries. In the past there
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has been no concrete evidence to counter the contention that a
size effect exists for the economy as a whole but may not be
relevant to a specific industry. The problem of supporting a size
premia for a specific industry has been made difficult by a lack
of data for companies in individual industries.

We have attempted to answer this question by performing an
industry-specific size effect study. . . . The results of the
sturdy can be found in Table 7-14. Nofe that a large majority of
industries exhibit returns where small company stocks
outperform large company stocks over extended periods. (italics
added for emphasis)

* ok ok

Table 7-14 only provides evidence that smaller companies have
generally outperformed larger companies across industries.

Notwithstanding SBBI's caveat that the excess returns presented in
Table 7-14 on pages 4 and 5 of Schedule PMA-24 do not represent size
premia, it should be noted that for SIC Code 49, i.e., Electric, Gas & Sanitary
Service, within which LDCs and water utilities fall, the difference between the
arithmetic mean return from 1926-2007 of the small companies in the group,
14.11%, and the arithmetic mean return, 11.10%, for the large companies in
the group over the same period 1926 through 2007 was 3.02%, or 27.21%
greater. Thus, a size adjustment is indeed appropriate for utility companies,
such as MAWC.

On page 7, lines 18-22 of his rebuttal testimony, Mr. Barnes criticizes your use
of historical data to estimate the risk premia in your RPM and CAPM. How do
you respond?

While investors are not buying or selling shares every year, it is the inherent

volatility, measured by the standard deviation of the returns over the 1926-2007
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period, that provides the investors with the necessary information with which to
make informed decisions concerning their required return rate on common
equity, consistent with the basic principle of risk and return.

Moreover, as the CAPM is a single-period, additive model, in which the
cost of capital is the sum of the model's components, the arithmetic mean of
single-period equity risk premia is appropriate for cost of capital purposes (see
page 2 of Scheduie PMA-15).

B. MIEC Witness Brian A. Janous’ Comments

At page 2 of his rebuttal testimony, Mr. Janous discusses why he believes that
recently authorized returns on equity for electric and gas utilities do not support
your recommended common equity cost rate. Please comment.

Schedule PMA-18 accompanying my rebuttal testimony is a summary of
regulatory awards made to electric and gas distribution companies during the
period January 1, 2008 through June 30, 2008 derived from Regulatory
Research Associates. As stated in my rebuttal testimony at page 16, lines 5-9,
“[a]ithough Regulatory Research Associates does not report authorized ROEs |
returns on common equity] for water companies, the authorized ROEs for
electric and gas distribution companies are relevant to the instant proceeding
as MAWC, indeed, all water utilities, compete in the same marketplace for
capital as do electric and gas distribution utilities.” The average authorized
ROE in all litigated cases shown on Schedule PMA-18 is 10.50% relative to a
49.53% common equity ratio, only slightly higher than MAWC’s proposed

common equity ratio of 47.65% shown on Schedule SWR-1, page 1. MAWC's
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47.65% proposed common equity ratio is also nearly identical to the average
common equity ratios of 48.15% and 48.79% for electric and gas companies
as shown on Schedule BAJ-1 accompanying his rebuttal testimony. Thus, Mr.
Janous’ statement that “there is a discernable difference in the common equity
component of capital structure for Missouri-American relative to gas utilities” is
incorrect.

Mr. Janous also states that the “recent awards for water, electric and
gas utiliies ... show that fair compensation for Missouri American in this
proceeding is closer to the 10.03% return on equity” he is recommending. My
Schedule PMA-18 indicates otherwise. The average spread between the
ROEs awarded in litigated cases from January 2008 through June 2008 and
the concurrent average yield on Moody’s A rated public utility bonds was
4.40%. Adding this 4.40% spread to a recent (September 1, 2008) prospective
yield on Moody's A rated public utility bonds of 6.59% vields an ROE of 10.99%
which supports my recommended common equity cost rate of 11.256% and
does not support Mr. Janous’ recommended 10.03%.

At page 9, line 10-17 of his rebuttal testimony, Mr. Janous criticizes your use of
analysts’ forecasts of earnings per share (EPS) growth in your application of
the DCF model. Please comment.

My rebuttal testimony, at page 18, line 16 through page 19, line 25 sets forth
some of the wealth of empirical and academic literature which support the
superiority of analysts’ forecasts of EPS as measures of investor expectations.

My rebuttal testimony cites an article by John G. Cragg and Burton G. Malkiel
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(page 18 of the rebuttal testimony) who note that analysts’ forecasts are more
precise than other growth estimates and whose results support the notion that
“analysts’ forecasts are needed even when calculated growth rates are
available.”’ Also cited is an article by James H. Vander Weide and Willard T.
Carleton whose studies affirmed the superiority of analysts’ forecasts for use in
cost of capital studies. Finally, my rebuttal testimony cites Dr. Myron Gordon
who stated in a speech given before the Institute of Quantitative Research in
Finance held in Palm Beach, Florida in March 1990 that “estimates by security
analysts available from sources such as IBES are far superior to the data
available to Malkiel and Cragg. Secondly, the estimates by security analysts
must be superior to the estimates derived solely from financial statements.”
Therefore, there is no need to reject the empirical evidence of the
proven reliability of analysts’ forecasts of EPS by turning to a two-stage DCF
model as also discussed in my rebuttal testimony.
At page 9, line 21 through page 10, line 21 of his rebuttal testimony, Mr.
Janous continues to advocate the use of one or more multi-stage DCF models.
Please comment.
As discussed in my rebuttal testimony at page 21, lines 1 through page 25, line
13, Mr. Janous has provided no empirical evidence that the analysts’
forecasted growth in EPS for either the water or gas groups will subside after
the next five years or so. There is also no empirical evidence that EPS would

grow at the average growth of the economy, or GDP growth. in his rebuttal

Expectations and the Structure of Share Prices, John G. Cragg and Burton G. Malkiel, The
University of Chicago Press, 1982, Chapter 4.
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testimony, he continues to base his support for the two- and three-stage DCF
upon his belief that analysts’ forecasted growth rates in EPS, especially for
water companies, are “abnormally high”. However, based upon the wealth of
empirical and academic support for the use of analysts’ growth forecasts in
EPS in the DCF model as outlined previously in my rebuttal testimony as well
as the evidence that water utility infrastructure investment is not expected to
decline in the near future and is thus not temporarily biasing current earnings
growth upward. To undertake a two- or three-stage DCF analysis is
inconsistent with both the empirical evidence as well as Mr. Janous’ direct
testimony as noted on page 18 of my rebuttal testimony.

Moreover, as also discussed in my rebuttal testimony on pages 25, the
results of his two- and three-stage DCF analyses fail a common sense test as
they are inconsistent with the range of ROEs shown on Schedule PMA-18 as
well as those shown on Schedule BAJ-1 accompanying his rebuttal testimony.
At page 6, line 22 through page 6, line 6 of his rebuttal testimony, Mr. Janous
discusses the "major issues” he has with your analysis. Please comment.

Mr. Janous’ first issue relates to the growth rates | utilized in my DCF analysis.
Previously, in both the surrebuttal and my rebuttal testimony, | have addressed
in detail why such growth rates are reasonable.

What is Mr. Janous’ second issue?

Mr. Janous' second issue relates to both my application of the ECAPM and
historical market premium. On page 18, line 13 through page 19, line 10 of his

rebuttal testimony, Mr. Janous criticizes your use of the ECAPM. Mr. Janous
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has confused the adjustment of beta with the ECAPM. As previously
discussed in my rebuttal testimony and my direct testimony, there is
considerable academic and regulatory support for the use of the ECAPM. As
explained in my direct testimony at page 49, lines 13-36 and page 54, line 9
through page 56, line 6, it is essential to take into account the reality that the
empirical Security Market Line (SML) described by the traditional CAPM is not
as steeply sloped as the predicted SML. The ECAPM is thus a return
adjustment which accounts for this reality and is not an adjustment to beta
which is an x-axis adjustment accounting for regression bias. Schedule PMA-

26 is an excerpt from New Regulatory Finance (2006} by Roger A. Morin which

summarizes the empirical research on the CAPM and in which he states on

page 7 of the Schedule?;

Some have argued that the use of the ECAPM is inconsistent
with the use of adjusted betas, such as those supplied by Value
Line and Bloomberg. This is because the reason for using the
ECAPM is to allow for the tendency of betas to regress toward
the mean value of 1.00 over time, and, since Value Line betas
are already adjusted for such trend [sic], an ECAPM analysis
results in double-counting.  This argument is erroneous.
Fundamentally, the ECAPM is not an adjustment, increase or
decrease, in beta. This is obvious from the fact that the
expected return on high beta securities is actually lower than
that produced by the CAPM estimate. The ECAPM is a formal
recognition that the observed risk-return tradeoff is flatter than
predicted by the CAPM based on myriad empirical evidence.
The ECAPM and the use of adjusted betas comprised two
separate features of asset pricing. Even if a company’s beta is
estimated accurately, the CAPM still understates the return for
low-beta stocks. Even if the ECAPM is used, the return for low-
beta securities is understated if the betas are understated.
Referring back to Figure 6-1, the ECAPM is a return (vertical
axis) adjustment and not a beta (horizontal axis) adjustment.
Both adjustments are necessary.

Id., atp. 191.
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In addition, Schedule PMA-27 is an excerpt from FEinancial

Management — Theory and Practice, in which Eugene F. Brigham discusses

the confusion over the ECAPM and adjusted betas when he states®:

The slope of the SML reflects the degree of risk aversion in the
economy — the greater the average investor's aversion to risk,
then (1) the steeper is the slope of the line, (2) the greater is the
risk premium for any risky asset, and (3) the higher is the
required rate of return on risky assets.

"?Students sometimes confuse beta with the slope of the SML.

This is a mistake. As we saw earlier in connection with Figure 6-

8, and as is developed further in Appendix 6A, beta does

represent the slope of a line, but nof the Security Market Line.

This confusion arises partly because the SML equation is

generally written, in this book and throughout the finance

literature, as k; = Re + bi(km — Rg), and in this form b; looks like

the slope coefficient and (km — Rg) the variable. It would perhaps

be less confusing if the second term were written (km — Rg)b;, but

this is not generally done.

Hence, there is no basis for Mr. Janous’ criticism of my use of the
ECAPM. The ECAPM is a return adjustment which accounts for the reality that
the empirical SML described by the traditional CAPM is not as steeply sloped
as the predicted SML and not a beta adjustment which accounts for regression
bias.

Regarding his criticism that my historical market equity risk premiums
severely flawed, it was clearly demonstrated in my rebuttal testimony at page 7,
line 8 through page 8, line 26 and again on page 11, line 8 through page 14,
line 11 as well as on Schedule PMA-16, that the arithmetic mean historical

market equity risk premium is not “severely flawed” and is appropriate for cost

Eugene F. Brigham, Financial Management — Theory and Practice, 4" Ed., The Dryden Press,
1985, p. 203.
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of capital purposes.

What is Mr. Janous’ third issue?

Mr. Janous’ third issue relates to what he claims is my “use of [a] corporate
bond yield as a risk-free rate.” Nowhere in my testimony do | claim that the
corporate bond yield used in the RPM is the risk-free rate. My direct testimony
is clear on this issue at page 38, line 17 through page 39, line 12 where it
states:

Q. Some analysts state that the RPM is another form of the
CAPM. Do you agree?

A. While there are some similarities, there is a very significant
distinction between the two models. The RPM and CAPM
both add a "risk premium™ to an interest rate. However, the
beta approach to the determination of an equity risk
premium in the RPM should not be confused with the
CAPM. Beta is a measure of systematic, or market, risk, a
relatively small percentage of total risk (the sum of both non-
diversifiable systematic and diversifiable unsystematic risk).
Unsystematic risk is fully captured in the RPM through the
use of the prospective long-term bond yield as can be
shown by reference to pages 3 through 9 of Schedule PMA-
2, which confirm that the bond rating process involves an
assessment of all business risks. In contrast, the use of a
risk-free rate of return in the CAPM does not, and by
definition cannot, reflect a company's specific ie.,
unsystematic risk. Consequently, a much larger portion of
the total common equity cost rate is reflected in the
company-specific bond yield (a product of the bond rating)
than is reflected in the risk-free rate in the CAPM, or indeed
even by the dividend yield employed in the DCF model.
Moreover, the financial literature recognizes the RPM and
CAPM as two separate and distinct cost of common equity
models as discussed previously.

Quite possibly, Mr. Janous believes my use of a corporate / public utility

bond yield “as a risk-free rate” is based on my use of beta to apportion the

11
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market equity risk premium to reflect the risk of the two proxy groups of water
companies. Roger A. Morin provides the rationale for such risk apportionment
(see Schedule PMA-25) when he states®;

The risk premium estimates derived from a composite market

index must be adjusted for any risk differences between the

equity market index employed in deriving the risk premium

and a specified utility common stock. Several methods can be
used to effect the proper risk adjustment.

* * *

First, the beta risk measure for the subject utility or the beta of
a group of equivalent risk companies can service as an
adjustment device. The market risk premium, RPy, is
multiplied by the beta of the utility, B;, to find the utility's own
risk premium, RP;:

RP; = BiRPy

And the beta-adjusted risk premium is added to the bond yield
to arrive at the utility's own cost of equity capital.

Clearly, Mr. Janous is mistaken in his recommendation that my “use of [a]
corporate bond yield as a risk-free rate and applying it to the group average
beta. . . should be rejected.”

What is Mr. Janous’ fourth issue?

Mr. Janous' fourth issue relates to my application of the CEM model. At page
20, line 8 through page 21, line 3 of his rebuttal testimony, Mr. Janous criticizes
my application of the CEM. First, Mr. Janous states at lines 11-15 on page 20
of his rebuttal testimony that “[tjhe accounting-based return does not measure
the current cost of capital necessary to attract capital in the market place. An

accounting return is not derived from the market valuation of security prices.

id., at pp. 119-120.

12
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Consequently, it does not measure investors’ return requirements.” The same
can be said for the accounting measures of growth utilized by rate of return
analysts such as Mr. Janous and myself. As stated previously, analysts
forecasts of EPS growth are based upon their consensus of accounting based
earnings per share. Such accounting measures are independent of investor
expectations and therefore they do not measure investors’ return requirements,
rather they serve as a proxy for them.

Moreover, regulation is a substitute for the competition of the
marketplace. Consequently, it is entirely appropriate to select companies
comparable in total investment risk to price regulated utilities. As discussed in
my direct testimony at pages 58 through 61, the bases of selection makes the
non-price regulated companies comparable in both non-diversifiable,
systematic, risk as well as diversifiable, unsystematic, risk. Hence, because
they are comparable in total risk, the returns on their book values are relevant
to the returns on book values of price regulated companies and hence
appropriate for setting an authorized return rate on common equity. Again, Mr.
Janous'’ criticisms are unfounded and should be disregarded.

Does this conclude your surrebuttal testimony?

Yes, it does.

13
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Missourl American Water Company

Schedule PMA-24
Page 1 of &

American Stock Exchange Affiliation of Proxy Companies

Based Upon MoPSC Staff Witness
Barnes' Four Comparable Water Utility
Companies

Stock Exchange

American States Water Co.
Aqua America, Inc.

California Water Service Group
Middlesex Water Company

MIEC Witness Janous' Water Proxy
Group

American States Water Co.
Aqua America, Inc.

California Water Service Group
Connecticut Water Services, Inc.
Middlesex Water Company
SJW Corp.

Southwest Water Company
York Water Company

MIEC Witness Janous' Gas Distribution
Proxy Group

AGL Resources, Inc.

Atmaos Energy Corp.

Laclede Group, Inc.

New Jersey Resources Corp.
NICOR Inc.

Northwest Natural Gas Company
Piedmont Natural Gas Co., Inc.
South Jersey Industries, Inc.
Southwest Gas Corporation
WGL Holdings, Inc.

Proxy Group of Six AUS Utility Reports
Water Companies

American States Water Co.
Agua Americe, Inc.

Artesian Resources Corp.
California Water Services Group
Connecticut Water Service inc.
York Water Company

Proxy Group of Four Value Line
{Standard Edition) Water Companies

American States Water Co.
Aqua America, Inc.

California Water Services Group
Southwest Water Company

NYSE
NYSE
NYSE
NDQ

NYSE
NYSE
NYSE
NDQ
NDQ
NYSE
NDQ
NDQ

NYSE
NYSE
NYSE
NYSE
NYSE
NYSE
NYSE
NYSE
NYSE
NYSE

NYSE
NYSE
NDQ
NYSE
NDQ
NDQ

NYSE
NYSE
NYSE
NDQ



Schedule PMA-24
Page 2 of 5

Ibhotson® SBBI°
2008 Valuation Yearbook

Market Results for
Stocks, Bonds, Bills, and Inflation
1926-2007
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Schedule PMA-24
Page 3 of 5

Firm Size and Retum

The Size Phenromena Across Industiies

One question regularly raised concerning the size premium is whether it is relevant for specific
industries. In the past there has been no concrete evidence to counter the contention that a size effect
exists for the economy as a whole but may not be relevant to a specific industey. The problem of
suppotting a size premia for a specific industry has been made difficult by a lack of dara for companies
in individval industries.

We have attempted to answer this question by performing an industry-specific size effect
study. The study uses the Center for Research in Security Prices {CRSP} database and the following
methodology:

1. Industries are defined at the two-digit SIC (Standard Industrial Classification} code level.
Companies are sorted inte industries using the CRSP SIC code classification system. In order
to be included in the study, an industry must have 2 minimam of ten companies for all
periods. Any industry containing less than 30 years of data was not included in the study.

2. On a calendar year-end basis, companies are ranked by market capitalization within each
industry from largest to smallest. Each industty is split into a “large™ and a “small” portfolio
with an equal number of companies. :

3. A capitalization-weighted return series is calculated for each “large” and “small” portfolio.
The excess retumn for each industry is represented by the “small” portfolio arithmetic return
less the “large” portfolie arithmetic retum.

The results of the study can be found in Table 7-14. Note that a large majority of industries exhibit
returns where small company stocks outperform large company stocks over extended periods.

The excess returns presented in this table should not be construed as size premia. Due to
limited data, we have defined size in rather general terms, In addition, the population of companies in
most industries is very small. Table 7-14 only provides evidence that smaller companies have
generally outperformed larger companies across industries. The size premium study presenved
earliex in this chapter provides more zeliable statistics as they relate to the size premium, In addition,
measures of industry risk for use in the buildup made! are presenred in Table 3-5.

Momingstar, [ne. 153



Schedule PMA-24
Page 4 of 5

Chapter 7

Table 7-14
Size Effect within Industries
Summary Statistics and Excess Retums

{Thiough Year-and 2007}
Large Company Group

SIE Geometric Anithmatlc Standard
Cotle Pescription Years Mean Naan Paviation
10 Metal Mining B2 a57% 12.18% 28.08%
13 0il and Gos Extraction : 45 11.90% 14.78% 25.84%
15 Bullding Construction-General Contractors & Og Builders 36 9:26% 16 6% 1095%
16 Hvy Constructlon Other then Bldg. Constrection-Conlractors k1 8.37% 13 15% 32.98%
2 Food and Kindrad Spirits 8z 11.05% 12.65% 18.77%
i Taxtile Mill Products B2 B.7% 11 50% 3234%
23 Appare! & other Finished Products Made from Fabrice & Similar 18 1.50% 1210% 3252%
24 Lumber and Wood Products, Excepl Furniture a5 872% 11.39% 5.20%
25 Fumiture and Fixtures 38 10.26% 1249% 2176%
76 Paper & Allled Products 77 . 11.53% 14.01% 28.75%
n ‘" Printing, Fublishing and Allied Products 47 982% 1.70% 20.98%
8 Chemitals and Allied Preducts B2 11.75% 1363% 2207%
29 Petroleum Relining & Related Industries B2 1180% 13.08% N.21%
30 Rubber & Miscellaneouy Plasties Products Bl 106% 1369% 24.93%
al Leather & Leather Producls 45 11.56% 16.29% 311%
32 Stone, Clay, Glass & Concrete Products T8 908% w2 - 3.09%
33 Primary Metal indusirias 82 8B1% 1279% 30.46%
H Fabricated Motal Products, Excapt Machinery & Trans. Equip. B2 4.86% 1234% 281%
35 IndustrlaF & Commereial Machinery & Computar Egquipmant 82 10.95% 14.20% 77.38%
% Electrical Equipment & Compenants, Except Compurisr 82 9.85% 13.49% 20.19%
k1 Transpartation Equipment B2 1.13% 15.20% 31 66%
38 Measurlng, Angiyzing & Controiing Insiruments " 12 12% 14.16% 2164%
39 Miscellansous Manufacturing Industries L) B.15% 1194% 28.35%
40 Railroad Transpartation BZ 976% 121% 24.55%
42 Mator Frefght Transporiation & Warehousing LL] 9.20% 1253% 27.01%
45 Transport by Air 62 B.76% 1M11% 32.15%
48 Communications 45 9.48% 11.76% 21.82%
43 Elecyic. Gas & Sanltary Services 82 9.03% 1.10% 21.25%
50 Wholesale Trade-Durable Goods 62 10 07% 1235% 2208%
B Whelesale Trade-Nondurable Gaods 40 8.60% 1260% 3%
53 General Merchandise Stores B2 £.66% 1281% 26.32%
54 Food Stores B1 11.12% 13.54% 2299%
56 Agpare) & Accassory Stores 61 13.56% 17 59% 31.88%
57 Home Furniture, Furnishings, and Equipment Stares 35 1 85% 2264% 58.73%
58 Eating and Drinking Flaces 39 10.99% 15.28% 32.29%
59 Miscellangous Ratail 45 1253% 1665% 2536%
B0 Depusitory Inslitutions k] 10.89% 1304% AM1%
6t Nondepositary Gredit InsiHutions 58 11.94% 1484% 663%
62 Security and Commod. Brokers, Daalers, Exchanpes 35 17.50% 22.98% 4213%
|:¥] Tnsuiance Cardlers 38 10.76% 1248% 15.78%
65 Real Estats 45 1.07% 11.46% 3033%
87 Holding & Mher Invesiment Dffices 78 10 06% 1Bk 2490%
70 Hotels, Apoming Houses, Camps, & Other Lasging 38 10 85% 1653% 34.89%
72 Fersonal Servicas k) 8.26% 12.73% 7%
73 Businass Services A5 10.31% 3% %
8 Maotion Fleturds . 5 11 65% 16 18% 3287%
i Amusemenl and Hacieation Servces 3% 1272% 1629% 2656%
B0 Health Services 36 1273% 10.18% 1488%
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Firm Size and Retumn
Table 7-14 (continued}
Size Effect within Industries
Summary Stalistics and Excess Returns
(Through Year-end 2007)

Small Company Group

sic Gsamelric Arithmetic Stantlard Excess
Code Bescription Maan Mean Devislion Return
10 Malal Mining B.74% 1857% 45.61% 430%
13 0il and Gas Extraction 12.37% 20.28% 45.67% 5.50%
15 Bullding CDnstmcziun-GanmI Contractors & Op. Builders 3.58% 13.36% 44.08% -325%
1] Hyy. Constrection Other than Bldg. Canstrection-Contractors 18 60% 23371% 36.44% 10,22%
0 Food and Kindred Spirits - 12.57% 16.08% 20.90% 344%
n Textile Mill Praducts 8.25% 14 76% 34.44% 3.26%
23 Agparel & nther Finished Products Made from Fabrics & Similar 569% 11.38% 37.52% —0.72%
24 Lumbes and Waod Pieducts, Except Furniture 10.80% 20.58% 52.46% 924%
] Furnilure and Fixtures 7.83% 11.84% 28.50% -N165%
26 Paper & Allied Products 15.10% 20.45% A1.47% 6.04%
27 Printing, Pulilishing and Allied Products 1454% §7.85% 25.20% B 15%
28 Chemicals and Alfied Frodusts 1285% 18.20% B3T% 4.45%
29 Patroleum Rafining & Aalated Industries 135%% 12.93% 31.63% 405%
k| Hubiber & Miscellaneous Plastics Products 12.28% 16.74% 37 90% 305%
an {eather & Leather Products 10.50% 15.46% 3.02% =0.83%
3z Stone, Clay, Glass & Goncrete Products 10.01% 1475% J284% 1.98%
k] Primary Malal Industries 1363% 19.32% 3BI% 652%
kL] Fabricated Matal Products, Excapt Machiaery & Trans. Equip. 11858% 1740% I699% 5.06%
35 Industrtal & Commeschal Machinesy & Computer Equipment 12.20% 17.47% 3522% 1.6%
36 Elactrical Equipment & Companents, Except Comauter 183% 19.64% 45,39% B.15%
37 Transpaortation Equipment 12.04% 1B.20% 37.94% 292%
38 Measuring. Analyzing & Conirolling Insttuments 12.90% 17.713% 34.61% 357%
2| Miscellsneous Manufacturing Industries 759% 1.92% 31.37% -0.02%
40 Rallread Transportation B.B0% 15.02% 35.94% 2%
12 Molor Fralght Transpostation & Warehbusing 6.48% 12.32% 38.44% -0.21%
45 Transpart by Aér 867% 16.87% 4763% 5.76%
a8 Communlcations 17.00% 24 85% 45.23% 13.10%
49 Electric, Gas & Sanitary Services 10.56% 14.11% 29.34% 302%
50 Wholesale Trade-Durbls Goods 1097% 18.01% 35.70% 3.66%
51 Wholesale Trade-Nondurable Goods B.34% 11,86% 28.05% ~-0.14%
53 Ganeral Marchandisa Stores 8.92% 16.26% 428% 345%
54 Food Stores 1042% 1M1% 2899% 0.59%
58 Apparel & Accessory Stores 1.13% 17.91% 18.00% -021%
57 Hama Furnituse. Furnishings, snd Equipment Stares 1463% 24.00% 504t% 2.16%
58 Eating and Dinking Places 1.72% 1.50% 36.30% -7.70%
59 MisceHlanecus Rotaii 11.69% 16.87% 35.97% 1.92%
&0 EHepository Institutions 14.21% 15 90% 25 13% 3.86%
Bl NoadeposHory Geedit Institutions 12.74% 16.67% 20.94% 183%
62 Security and Commod Brokers, Dealers, Exchangas 1485% 21.70% 41 62% -2.29%
63 | Canlers 1277% 15.56% 23.10% 3.08%
65 Real Estate 8.42% H.22% 30.37% ~0.24%
67 Holding & Other Invastment Dificas 1107% 15.24% 30.91% 2.13%
0 Hotels. Rooming Houses, Camps, & Other Ladging 5.16% 12 03% 36.49% -4.50%
I Parsonaf Servicas 17 90% 22.10% N.98% 9.36%
73 Business Servites 13.84% WI7% 58.54% 9.26%
78 Malion Piclures 530% 13.10% 45.16% ~3.08%
79 Amusement and Aecreation Services 10.03% 13.85% 3.27% -2.04%
;1] Bealth Sarvices 14.76% 2093% 33.89% 275%

Source: ®200801 CRSP®, Center for Research In Security Pricas Graduats Schoo! of Businass, The Unlversity of Chicage
used with parmission. ANl rights reserved. wwwcrsp.thicagogsh adu
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 EXAMPLE 4-1 (cont,)
: (néw Mergent) Public Utility Marmal To compute the annual stack P
reqirn; the afinual dividend yields reported on Moody’s electric utility
index are converted to annual dividends by multiplying the yield by

the stack price for thit year. The dividends are then added ta the stock |
price eppreciation for the year and the fotal is divided by the stock

piice. The bond price informiation is dbiained by calouliting the proseit
. valye bf a long-terth Treasury bond due in 20 years with 4 §4,00 coupon.

+ aid 2 yidld 1o viaturity ¢igual to that particuler year’s U.S: Teeasury

‘Bond'§ield; Seg efample caloulitions belows * * e el
it 4 sbog Shadk it L 2054 Slock Fioe o 2005 Dividerd)

3004 Slock Prica : + .+ e

(5005 Bbind Piics & 2004 Borid Prcé -+ 2008 Intersst).

— 2004 Bond Prace ™" T T T

 ibags sk présminct Gyt périod 15 /6% above log-fém
Tressuty-biiids, Tt the ‘cirrent long-tefm Tregbuty bond is 4.5%, o ¢
mplied cost of equiy for e average risk electric wiilily is therefote. E

'5.6% < 10:6%. The samie agalysiy ing |

can bg replicated ysing |
the yield on Jong-terid

4.4 Expected Risk Premium

Another approach to estimating the risk premium is to examine the returns

expected from investments in comimon equities and bonds. The risk preminm

is simply the difference between the expected returns on stocks and bonds.

This approach is prospective in nature in contrast to the realized rigk premium
approach desctibed in the previots section, which is retrospective in nature.

The methodology can be expressed as follows: '

K, = K4 -+ expected risk premium

where: K, = cost of common equity
Ky = cost of debt

For example, if the current cost of debt is 5% and the expected risk preminm
between stocks and bonds is 7%, then the cost of common equity equals 12%:

K, = K, + expected risk premium
= 5% -+ 7% = 12%
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To estimate the expected risk premium, the expected rate of retuen on equity
for a broad sample of companies is computed with the DCF model for each
of séveral fime periods (months, or quarters, or years) and the yields on debt
for the corresponding period are subtracted from these estimates.

Implementing the Expected Risk Premium Methed

To implement the method, three issues must be resolved: 1) a representative
selection of equity securities must be defined, 2) a method of computing
retnrns selected, and 3) the risk premium adjusted for comparzble risk. Each
of those issues is discussed in turn. '

Cholce of Equity Securities. In order that the estimated risk pre-
rmiurn be as stable as possible and be uncontaminated by the vagaries of a
particular group of secusities, the benchmark group of equity securities should
be broadly representative and well diversified. There are several stock market
indices on which comprehensive and easily accessible date are available:
Value Line’s Gomposite Market Index, Stapdard & Poor’s 500 Index, and
the Dow Jones Industrials Average are suitable proxies for the equity market
portfolio. There are also several ufility industry indices on which comprehen-
sive and easily accessible data are available. Both Moody’s and Standard &
Poor’s publish coraposite utility industry indices for the electric, naturel gas
distribution, natural gas transmission, and telecommunications industries.

Method of Computing Returns. In the case of bonds, the yield to
maturity serves as a proxy for expected returm, and is a suitable measure of
the return expected by bondholders who anticipate holding the bond until
maturity.® Yield to maturity dafa on government gecurities and wtility bonds
are widely available from published sources, including on-line Web sites,
Bloomberg and bondsonline.com for example.

In the case of common stock, prospective returns derived from application
of the DCF model to a stock market index or utility stock index can provide
a reasonably precise estimate of expected refurn.

Risi Adjustments. Theriskpremium estimate derived froma composite
market index must be adjusted for any risk differences between the equity
market index eraployed in derving the xisk premium and a specified utility
common stock. Several methods can be used to effect the properrisk adjustment.

% The yield to maturity of a bond is the return promised to the bondholder so long
as the issuer mests all interest and principal obligations and the investor Teinvests
coupon income at a rate equal to the yield to maturity. Sec Homer and Leibowitz
(1972) for a full discussion of bond return computations and of the pitfalls of yield
to maturity as a valid return measure,
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First, the beta risk measure for the subject utility or the beta of a group of
equivalent risk companies can serve as an adjusiment device, The market
risk premium, RPy, is mull:tphed by the beta of the utility, B;, to find the
utility’s own risk premium, RPy:

AP, = BiRPy

and the beta-adjusted risk premium is added to the bond yield to arrive at the
utility’s own cost of equity capital, For example, if the risk premjum on the
average stock is 7% over the Treasury long-texm bond yield, based on a
broad-based index such as the S&P 500 or Value Line’s Composite Market
Index, and if the subject utility has a beta of 0,80, the adjusted risk premium
is 7% X 0.80 = 5.6%. This method is essentially the Capital Asset Pricing
Model approach discussed in Chapter 5.

A. second risk adjustwent approach is to scale the risk premium up or down
based on 2 comparison of the utility's risk relative to that of the overall market.
Any of the obfective quantitative measures of risk described in Chapter 3 are
adequate for this porpose. For example, the ratio of the utility’s standard
deviation of returns to the average standard deviation of the individual compo-
nent stocks of the index can be computed and serve as a basis for relative
risk adjostment. Alternately, in the case of non-publicly traded utility stocks,
the utility’s average deviation around frend of earnings per share or of book
return on equity relative to that of the market index could serve as the basis
for the risk adjustment. The scaling can also be performed judgmentally on
the basis of qualitative risk measures, such as relative bond ratings, Standard
& Poor’s stock ratings, and Value Line’s sdfety rdtings.

Utllity Industry Risk Promiums

Another way of tailoring the risk premium approach to 2 specific group of
companies, sach as mgtﬂatedﬂhhes, is to estimate a specialized tisk premium
for securities in & given industry, and then to base the risk premium for a
specific company on the industry-wide risk premium. Both VanderWeide
(2005) and McShane (2005} provide excellent examples of this approach. In
Example 4-2 drawn from MeShane (2005), a forward-looking risk premium
is derived by using the DCF model to estimate expected utility retums over
time.* The expected retum on equity is estimated as the dividend yield on
the stock plus the expected growth in dividends over the long term. Each
**point in time’’ DCF estimate of equity return is then matched with 2 corres-
pording ““point in time’’ bond yield. The difference between the two is an
indicator of the required utility equity risk premium at that point in time.

Example 4-2 illustrates the approach.

$ The DCF model is discussed in detail in Chapters 8 and 9.
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Chaptier 6
Alternative Asset Pricing Models

6.1 Empirical Validity of the CAPM

The last chapter showed that the practical difficulties of implementing the
CAPM approach are surmountable. Conceptual and empirical problems
remain, however,

At the conceptual level, the CAPM has been submitted to criticisms by
academicians and practitioners. Contrary to the core assumption of the CAPM,
investors may choose not to diversify, and bear company-specific risk i
abnormal returms are expected. A substantial percentage of individual investors
are indeed inadequately diversified. Short selling is somewhat resiricted, in
violation of CAPM assumptions. Factors other than market risk (beta) may
also influence investor behavior, such as taxation, firm size, and restrictions
on borrowing.

At the empirical level, there have been countless tests of the CAPM to
determine to what extent security returns and betas are related in the manner
predicted by the CAFM. The results of the tests support the idea that beta is
related to security returns, that the rigk-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 predicted by the CAPM. With few excep-
tions, the empirical stdies agree that the implied intercept term exceeds the
risk-free rate and the slope term is less than predicted by the CAPM. That
is, low-beta securities earn retuns somewhat higher than the CAPM would
predict, and high-beta securities earn less than predicted. This is shown pictori-

ally in Figure 6-1. A CAPM-based estimate of cost of capital underestimates

the return required from low-beta securities and overstates the return required
from high-beta securities, based on the empirical evidence. Brealey, Myers,
and Allen (2006), among many others,! provide recent erapirical evidence
very similar to the relationship depicted in Figure 6-1. This is one of the most

! For a sumrmary of the empirical evidence on the CAPM, see Jensen (1972) and
Ross (1978). The major empirical tests of the CAPM were published by Friend
and Blume (1975), Black, Jensen, and Scholes (1972), Miller and Scholes (1972},
Blume and Friend (1973), Blume and Husic (1973), Fama and Macbeth (1972),
Basu (1977), Reinganum (1981B), Litzenberger and Ramaswamy (1979), Banz
(1981), Gibbons (1982}, Stambaugh (1982), Shanken (1985), Black (1993), and
Brealey, Myers, and Allen (2006). Evidence in the Canadian context is available
in Mozin (1980, 1981). )
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FIGURE 6-1
PREDICTED VS. OBSERVED CAPM RETURN ESTIMATES
Retumn
© Practice
High beta assets
R
Low beta asssis
0 1.0 Beta

well-known results in finance. This result is particularly pertinent for public
utilities whose betas are typically less than 1.00. Based on the evidence, as
shown in Figure 6-1, a CAPM-based estimate of the cost of capital underest-
mates the return required from such securities.

The empirical evidence also demonstrates that the SML is highly unstable
over short periods and differs significantly from the long-run relationship.
This evidence underscores the potential for error in cost of capital estimates
that apply the CAPM using historical data over short time periods. The
evidence? also shows that the addition of specific company risk, as measured
by standard deviation, adds explanatory power to the risk-return relationship.

In short, the currently available empirical evidence indicates that the simple
version of the CAPM does not provide 2 perfectly accurate description of the
process determining security returns. Explanations for this shortcoming include
some or all of the following:

1. The CAPM excludes other important variables that are important in
determining security returns, such as size, skewness, and taxes.

2. The market index used in the tests excludes important classes of securi-
ties, such as bonds, mortgages, and business investments. Theré is a
further argument that the CAPM can never be really tested and that
such a test is infeasible. This is because the market index proxy used

? See Friend, Westerfield, and Granito (1978) and Morin (1980).
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in empirical tests of the CAPM is inadequate; since a true comprehensive
market index is unavailable, such tests will be biased in the direction
shown by the actual empirical results.? Moreover, the CAPM is a
forward-looking expectational model and in order to test the model it
is necessary to predict investor expectations correctly. Any empirical
test of the CAPM is thus a test of the joint hypothesis of the model’s
validity and of the function used to generate expected returns from
historical retums.

3. Constraints on investor berrowing exist contrary to the assumption of
the CAPM.

4. Tnvestors may value the hedging value of assets in protecting them
against shifts in later investment opportunities. See Merton (1973) and
Morin (1981).

Revised CAPM models have been proposed relaxing the above constraints,
each rmodel varying in complexity, each model attempting to inject more
realism into the assumptions. Ross (1978), Tallman (1989), and more recently
Guo (2004) present excellent surveys of the yarious asset pricing theories and
related empirical evidence. These enhanced CAPMSs produce broadly similar
expressions for the relationship between risk and return and engender an SML
that is flatter than the CAPM prediction, in line with the empirical evidence.
Qection 6.2 focuses on the more tractable extensions of the CAPM that
possess some applicability to public utility regulation. Section 6.3 discusses
the Empirical CAPM. Section 6.4 describes the Arbitrage Pricing Model, a
viable alternative to the CAPM. Section 6.5 discusses the Fama-French Three-
Factor Model of asset pricing. The Market-Derived Pricing Model is described
in Section 6.6.

6.2 CAPM Extensions

Several attempts to enrich the CAPM’s conceptual validity and to ameliorate
its applicability have been advanced. One popular explanation of the CAPM's
inability to explain security returns satisfactorily is that beta is insufficient
and other systematic risk factors affect security returns. The implication is
that the effects of these other independent variables should be quantified and
used in estimating the cost of equity capital. The impact of the supplementary
variables* can be expressed as an additive element to the standard CAPM
equation as follows:

3 See Roll (1977).

* The Arbitrage Pricing Model and the Fama-French three-Factor asset pricing model,
discussed in a later section, include factors other than the market that explain
observed security retumns.
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The model is analogous to the standard CAPM, but with the retum on a
minimum sk portfolio that is unrelated to market retwms, Rz, replacing the
risk-free rate, Rz The model has been empirically tested by Black, Jensen,
and Scholes (1972), who find a flatter than predicted SML, consistent with
the model and other researchers” findings. An updated version of the Black-
Jensen-Scholes study is available in Brealey, Myers, and Allen (2006) and
reaches similar conclusions.

The zero-beta CAPM cannot be literally employed to estimate the cost of
capital, since the zero-beta portfolio is a statistical construct difficult to repli-
cate. Attempts to estimate the model are formally equivalent to estimating
the constants, a and b, in Equation 6-2. A practical alternative is to employ
the Empirical CAPM, to which we now turn.

6.3 Empirical CAPM

As discussed in the previous section, several finance scholars have developed
refined and expanded versions of the standard CAPM by relaxing the con-
straints imposed on the CAPM, such as dividend yield, size, and skewness
effects. These enhanced CAPMs typically produce a risk-return relationship
that is flatter than the CAPM prediction in keeping with the actuat observed
risk-return relationship. The ECAPM makes use of these empirical findings.
The ECAPM estimates the cost of capital with the equation:

K=Re+ &+P X (MRP — &) (6-5)

where & is the “‘alpha™ of the risk-return line, a constant, and the other
symbols are defined as before. All the potential vagaries of the CAPM are
telescoped into the constant &, which must be estimated econometrically from
market data. Table 6-2 summarizes' the empirical evidence on the magnitude
of alphaV

1" The technique is formally applied by Litzenberger, Ramaswamy, and Scsin {1980)
to public utilities in order to rectify the CAFM’s basic shortcomings. Not only do
they summarize the criticisms of the CAPM insofar as they affect public utilites,
but they also describe the ecorometric intricacies involved and the methods of
circumventing the statistical problems. Essentially, the average monthly returns
over a lengthy time period on a large cross-section of securities grouped into
portfolios are related to their corresponding betas by statistical regression techniques;
that s, Equation -5 is estimated from market data. The utility’s beta value is
substituted into the equation to produce the cost of equity figure. Their own results
demonstrate how the standard CAPM underestimates the cost of equity capital of
public utilities because of utilities’ high dividend yield and retura skewness.

1 Adapted from Vilbert (2004},
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TABLE 6-2
EMPIRICAL EVIDENCE ON THE ALPHA FACTOR

Author Range of alpha
Fischer (1893) -3.6% to 3.6%
Fischer, Jensen and Scholes (1972) —~8.61% {0 12.24%
Fama and McBeth (1972} 4,08% to 9.36%
Fama and French {1992} 10.08% to 13.56%
Litzenberger and Ramaswamy (1978) 5.32% to 8.17%
Litzenberger, Ramaswamy and Sosin (1980) 1.63% o 5.04%
Pettengill, Sundaram and Mathur {1955) 4.6%

Morin (1989) 2.0%

For an alpha in the range of 19%—2% and for reagonable values of the market
risk premium and the risk-free rate, Equation 6-5 reduces to the following
more pragmatic fornw:

K = RF + 0.25 (HM - Hp) 4+ 0.75 B(HM - HF) (6-6)

Over reasonable values of the risk-free rate and the market risk .premium,
Equation 6-6 produces results that are indistinguishable from the ECAPM of
Equation 6-5."2

An alpha range of 19%~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-beta 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 effect of using the ECAPM. That is, the

12 Typical of the empirical evidence on the validity of the CAPM is & study by Morin
{1989) who found that the relationship between the expected return on a security
and beta over the period 1926-1984 was given by:

Retorn = 0.0829 4 0.0520 8
Given that the risk-free rate over the estimation period was approximately 6% and
that the market risk premium was 8% during the period of study, the intercept of
the observed relationship between retun and beta exceeds the risk-free rate by
gbout 2%, or 1/4 of 8%, and that the slope of the relationship is close to 3/4 of
8%. Therefore, the empirical evidence suggests that the expected return on a security
is related to its risk by the following approximation:
K=Rp+ x(Ry — R} + (1 — ¥Ry — Rp)

where x is a fraction to be determined empirically. The value of x that best explains
the observed relationship Return = 0.0828 + 0.0520 3 is between 0.25 and 0.30.
If x = 0.25, the equation becomes: .

K = Ry + 0.25(Ry — Rp) + 0.758(Ry — Ry)
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Jong-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. Moreover, the
lowering of the tax burden on capita] gains and dividend income enacted in
2002 may have decreased the required return for taxable investors, steepening
the slope of the ECAPM risk-refurn trade-off and bring it closer to the CAPM
predicted returns.”

To illustrate the application of the ECAPM, assume 2 risk-free rate of 5%,
a market risk premium of 7%, and a beta of 0.80. The Empirical CAPM
equation (6-6) above yields a cost of equity estimate of 11.0% as follows:

5o + 0.25 (12% — 5%) + 0.75 X 0.80 (12% — 5%)
50% + 18% + 4.2%
= 11.0%

K

L

As an alternative to specifying alpha, see Example 6-1.

Some have argued that the use of the ECAPM is inconsistent with the use
of adjusted betas, such as those supplied by Value Line and Bloomberg. This
is becanse the reason for using the BCAPM is to aliow for the tendency of
betas to regress toward the mean value of 1.00 over time, and, since Value
Line betas are already adjusted for such trend, an ECAPM analysis Tesults
in double-counting. This argument i eITOnEOUS. Fundamentally, the ECAPM
is not an adjustment, increase or decrease, in beta. This is cbvious from the
fact that the expected retum on high beta securities is actually lower than that
produced by the CAPM estimate. The ECAPM is a formal recognition that
the observed risk-return tradeoff is flatter than predicted by the CAPM based
on myriad empirical evidence. ‘The ECAPM and the use of adjusted betas
comprised two separate features of asset pricing. Bven if a company’s beta
is estimated accurately, the CAPM still understates the return for low-beta
stocks. Bven if the ECAPM is used, the refum for Jow-beta securities is
understated if the betas are understated. Referring back to Figure 6-1, the
ECAPM is a return (vertical axis) adjustment and not & beta (horizontal
axis) adjustment. Both adjustments are necessary. Moreover, recall from
Chapter 3 that the use of adjusted betas compensates for interest rate sensitivity
of utility stocks not captured by unadjusted betas.

1 The Jowering of the tax burden on capital gains and dividend income bas no impact
as far as non-taxable instirutiona] investors (pension funds, 401X, and mutual funds)
are concemned, and such investors engage in very large amounts of trading on
security markets. It is guite plausible that taxable retatl investors are relatively
imactive traders and that large non-taxable investors have a substantial influence on

capital markets.
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/ Chopter 6 Risk and Rates of Return

A portfolio consisting of low-beta securities will itself have a low beta,
since the beta of any set of secarities is a weighted average of the ind-
vidual securities’ batas;

h
bp = IDZI W’;bp {6-5)

Here by, is the beta of the portfolio, which reflects how volatile the port-
folio is in relation to the market index; w; is the fraction of the portiolio
invested in the ith stock; and by is the beta coefficient of the fth stock.

If an investor holds a $100,000 portfolio consisting of $10,000 invested
in each of 10 stocks, and if each stock has a beta of 0.8, then the portfolio
will have b, = 0.8. Thus, the portfolio s less risky than the market, and
it should experience relaively narrow price swings end have small rate
of return fluchrations.

Now suppose one of the axisting stocks #s sold and replaced by a stock
with by = 2.0. This action will increase the riskiness of the portfolio from
bPl = 0.8to bpg e (),92;

n
bez = 3% wiby = 0.9(0.8) + 03(2.0) = 0.92.

Had a stock with b, = 0.2 been added, the portfolio beta would have
decdlined from 0.8 to 0.74. Adding this stack would, therefore, reduce
the riskiness of the portfolio.

In the preceding section, we saw that under the CAPM Famework, beta
is the appropiiate measure of a stock’s relevant risk. Now we must gpec-
ify the relationship between risk and return—if beta rises by some gpe-
cific amount, by how much must the stock’s expected return increase to
compensate for the Increase in risk? To begin, let us define the following
termns:

% = expected rate of retum on the ith stock.

k = required rate of retum on the ith stock. ¥ K, 1a Jeas than
ky, then you would not purchase this stock, or you would
gell it if you owned it.

Ry = riskless rate of retum, generally measured by the rate of
return on U.B. Treasury securitles.

by = beta coefficient of the ith stack.
ky = required rate of return on en average (b = 1.0) stock. ky

Is also the required rate of return on & portfolio consisting
of all stocks, or the market portfolic.

Porifolio Beta
Coefficients

The Relationship
between Risk
and Rates of
Return



Schedule PMA-27
Page 4 of 6

Fattl Valuaon and the Coct of Caplial

RPy = (ky — Rg} = medrket risk pramium. It {s the additionel return aver the
riskless rate required o compensate investots for atsum-
Ing an *average” amount of xisk.

RP) = bifsm — Ky} = risk premium on the #th stock. The stock's risk premium
is less than, equal to, or greater than the premium on an
average stock, depending on whether its beta js less than,
equal to, or greater than 1.0. If by = 1.0, than RE; = RPy,.

The market dsk premium, RPy, depends on the degrée of aversion
that investors, in the aggregate, have to risk.? Let us assiwme that at the
current time Freasury bonds yield Ry = B%, and an average share of
stock has a required return of ky = 12%. Therefore, the market risk
premium iz 4 percent:

RPy = Iy = Ry = 12% — B% = 4%,

It follows that, if one stock were twice as risky as some other, its risk
premium would be twice as high, and, conversely, if s risk were only
half as high, its risk premdum would be half as high. Further, we can
measure a stock’s relative riskiness by its beta cosfficlent. Therefore, i
we know the market visk premium, RPy;, and the stock's beta coeffi-
cient, by, we can find its risk premium s the product by{RP\). For ex-
ample, if by = 0.5 and RPy = 4%, then RF, js 2 percent:

Rigk premium for Stock i = RP; = b(RP,,;) = 0.5(4%) = 2.0%. {6-6)

To summarize, given estimates of Ry, ky, and b, we can fnd the
required rate of return on Stock §:

ki = Ry + hky — R) = Bp + b{RP,) {60
= 8% + 0.5(12% ~ 8%) = 8% + D.5(4%) = 10%.

I some other stock, j, were more xisky than Stock 1 and had b = 2.0,
then its required rate of return would be 16 percent:

Iy = 8% + 2.0(4%) = 16%.

An average stock, with b = 1.0, would have a required return of 12
percent, te same as the market retorns

Kavangs = 8% + L.O(3%) = 12% = kyy.

EBquation €-7 is often expressed as a graph called the Security Market
Line {SML); Figure 6-9 shows the BML when Rp = 8% and ky = 12%.
Note the following points:

D ——

"This r.’onc?pl is discussed in gome detall In Appendix 6B, It should be noted st the risk
remium of ai avatage stock, oy ~ Rp, cannol be measured with graat predsfon becansa
tfa irn!;‘ossible to obtain preclse values for ky. However, emphical studjes suggest that,

where long-term 1.5, Treasury bonds are used to measure Iy and where Ky 15 the ex-

Eecled vetum on the S&I° 400 Industrial Stocks, the market risk premium varles somewhat
om year to year, and jthas generally ranged from 3 1o 6 percent during the Inst 20 years.

|

!
.
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Hi 6-9
Tlhge‘nﬂeemﬁty Market Line (SML)

Required Rale
of Helum (%)
SMLtk; = Fe + blkw — Re)
klngh =18
Yy = W 1 Efgg}lvaatlyd"
M = Nampe = 3 LA .
/ Markel Rlsk Flgk Preralum: %
Koy = D fm e — e " Promlum: 4%;
Low Sala Glocks Anplles Also fo
]—Hlsk . an Averags Slock
Be =8 T Framium: 2% - J
| Rlskless
Hate, Bs
= i
1] 06 10 15 50 Ak b

1. Required rates of retim are shown on the vertical axis, while rigk as
measured by beta is shown on the horizontal axis.

2. Rigkless securities have b = 0; therefore, Fp appears as the vertical
axis intercept.

3. The slope of the BML reflects the degree of risk aversion in the econ-
omy—the greater the average investor's aversion to tigk, then (i) the
steeper 1s the slope of the line, (2) the greater is the risk premium for
any rigky asset, and {3) the higher is the required rate of return on rigky
assets.Z These polnts are discussed further in ‘a Jater section.

T8tudents sometimes confuse bata with the slope of the SML. This §s a mistzke. As we
saw earller in connection with Figure 6-B, end es i developed further in Appendix 64,
bela does represent the alope of & line, but not the Security Musket Line. Tlﬁs confusion
arises parily because the SML equation fs generally wiitten, in this book and throughout
the finance llerature, a6 k; = Re 4 bifku — Rp), and in this form b looks like the slope
cosfAcient end (kyy — Ry the variobla, 1t would perhaps be less confusing if the second
terma were written (ky — Ry)by but this 13 not generally done.
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The Impact of
Irzﬂat,;?:z

Paxtl ValuaHon and the Cost of Caplial

4. Tha values we worked ouf for stocks with by = 0.5, b; = 1.0, and
by = 2.0 agree with the values shown on the graph for kiaw Kavemger |
end kﬂlgh-

The Secunity Market Line, and a company's posiion on the line,
change over time as interest rates, investors’ tisk aversion, and individ-
ual companies’ betas change. Such changes are discussed In the follow-
ing sections.

As we saw In Chapter 3, interast amounts to "rent” on borrowed
money, or the “price” of money. Thus, Ry is the price of money to a
riskless borrower. The existing market risk-free rate s called the nominal
rale, and it consists of two elements: (1) a real, or inflaton-fiee, rate of
teturn, k¥ and (2) an inflation premium, 1P, équal to the anticipated rate
of inflatlon. Thus, Rp = k* + TP The real rate on risk-free government
securitles has, historically, ranged from 2 to 4 percent, with a mean of
about 3 percent. Thus, if no inflaon were expected, risk-free govern-
ment securitles would fend to yield about 3 percent. However, as the
expected rate of inflation increases, a premium must be added to the
real rate of retwrn to compensate investors for the loss of purchasing

Figure 610

Bhift in the SML Caused by an Incrense in Inflation

Requiced Bals
of Retum {%)
Sl

)\ &ML,

Kz = 14

o = 12

sz = 10
Increasa In Antisipated inflation, A1P = 2%
Rpy=8

IP=5%

k=3
]- Aeal Rate of Relum, k*
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