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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 prepared direct
testimony in this proceeding?
Yes, | am.
Have you prepared schedules which support your rebuttal testimony?
Yes, | have. They have been marked for identification as Schedules PMA-14
through PMA- 23.

II. PURPOSE
What is the purpose of this testimony?
The purpose of this testimony is to rebut certain aspects of the direct testimony
of Matthew J. Barnes, witness for the Missouri Public Service Commission Staff
(Staff) and Brian A. Janous, witness for the Missouri Industrial Energy
Consumers (MIEC) concerning common equity cost rate. Specifically, | will
address Mr. Barnes’ application of the Discounted Cash Flow (DCF) Model,
Capital Asset Pricing Model (CAPM), and the inadequacy of his recommended
overall rate of return, including common equity cost rate. | will also address Mr.
Janous’ applications of the DCF, Risk Premium Model (RPM) and CAPM.

ill. SUMMARY
Please briefly summarize your rebuttal testimony.

My rebuttal testimony describes the error of Mr. Barnes’ recommendation of a
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range of common equity cost rate well below any reasonable range for MAWC

because:

Mr. Barnes erroneously relies solely upon the DCF to arrive at his
recommended common equity cost rate despite the Commission’s
consideration of the results of other cost of common equity models and
the results of recently awarded ROEs to utilities by various regulatory
commissions around the country as noted in Case No. GR-2006-0422.
He uses, albeit incorrectly, the CAPM model but only as a check on his
flawed and understated recommendation. The Efficient Market
Hypothesis (EMH), upon which all the éost of common equity models are
premised, confirms that investors rely upon muitiple cost of common
equity models in formulating their required rates of return.

Mr. Barnes' test of reasonableness, i.e., his CAPM analysis, is flawed,
as are the lower required equity risk premia.

My rebuttal testimony will also demonstrate that Mr. Janous'
recommended return rate on common equity of 10.03% for MAWC is
inadequate given the allowed ROEs authorized by other regulatory
commissions around the country in litigated cases which average about
10.5% relative to an average common equity ratio of 49.5%. | also show
that properly applied RPM and CAPM analyses yield results of
approximately 11.96%/11.80% (RPM) and 11.90%/11.40% (CAPM),
respectively, for his two proxy groups. Neither result corroborates his

recommended cost rate of common equity of 10.03% for MAWC.
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IV. COMMON EQUITY COST RATE
A. Testimony of MoPSC Staff Witness Matthew J. Barnes
1. Discounted Cash Flow Model

Mr. Barnes’ range of recommended common equity cost rate, 9.60% - 10.60%,
with a midpoint of 10.10% is based exclusively upon a Discounted Cash Flow
(DCF) analysis, notwithstanding his use of the CAPM as a check. Please
comment.
The DCF model utilized by Mr. Barnes is market-based since recent as well as
current market prices are employed in its application. Therefore, it is based
upon the EMH which is the foundation of modern investment theory, first
pioneered by Eugene F. Fama' in 1970. As discussed in my direct testimony,
pages 20 through 22, an efficient market is one in which security prices reflect
all relevant information all the time. This implies that prices adjust
instantaneously to new information, thus reflecting the intrinsic fundamental
economic value of a security.2

The semistrong form of the EMH, which asserts that all publicly available
information is fully reflected in securities prices, i.e., fundamental analysis
cannot “outperform the market”, is generally held to be true because the use of
insider information often enables investors to “outperform the market” and earn

excessive returns. This means that all perceived risks are taken into account

Fama, Eugene F., “Efficient Capital Markets: A Review of Theory and Empirical Work”. Journal of
Finance, May 1970, pp. 383-417.

Eugene F. Brigham, Fundamentals of Financial Management, 5" Edition, The Dryden Press, 1989,
p. 225.
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by investors in the prices they pay for securities. Investors are thus aware of all
publicly-available information, including bond ratings; discussions about
companies by bond rating agencies and investment analysts; as well as the
various cost of common equity methodologies (models) discussed in the
financial literature. Hence, no single common equity cost rate model should be
relied upon in determining a cost rate of common equity and that the results of
multiple cost of common equity models should be taken into account.
Your direct testimony provides academic support for the need to rely upon
more than one cost of common equity model in arriving at a recommended
common equity cost rate. Would you please revisit the concept?
Yes. For example, Philiips® states:

Since regulation establishes a level of authorized earnings which, in

turn, implicitly influences dividends per share, estimation of the

growth rate from such data is an inherently circular process. For

these reasons, the DCF model "suggests a degree of precision

which is in fact not present” and leaves "wide room for controversy
and argument about the level of k". (italics added) (p. 396)

* Kk X

Despite the difficulty of measuring relative risk, the comparable
earnings standard is no harder to apply than is the market-
determined standard. The DCF method, to illustrate, requires a
subjective determination of the growth rate the market is
contemplating. Moreover, as Leventhal has argued: ‘Unless the
utility is permitted to earn a return comparable to that available
elsewhere on similar risk, it will not be able in the long run to attract
capital.’ (italics added) (p. 398)

3

Charles F. Phillips, Jr., The Regulation of Public Utilities-Theory and Practice, 1993, Public Utility
Reports, Inc., Arlington, VA, p. 396, 398.
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Also, Morin* states:

Each methodology requires the exercise of considerable judgment
on the reasonableness of the assumptions underlying the
methodology and on the reasonableness of the proxies used to
validate a theory. The inability of the DCF model to account for
changes in relative market valuation, discussed below, is a vivid
example of the potential shortcomings of the DCF model when
applied to a given company. Similarly, the inability of the CAPM to
account for variables that affect security returns other than beta
tarnishes its use. (italics added)

No one individual method provides the necessary level of precision
for determining a fair return, but each method provides useful
evidence to facilitate the exercise of an informed judgment.
Reliance on any single method or preset formula is inappropriate
when dealing with investor expectations because of possible
measurement difficulties and vagaries in individual companies’
market data. (Morin, p. 428)

The financial literature supports the use of multiple methods.
Professor Eugene Brigham, a widely respected scholar and finance
academician, asserts; \cotote omitted)

Three methods typically are used: (1) the Capital Asset Pricing
Model (CAPM), (2) the discounted cash flow (DCF) method, and
(3) the bond-yield-plus-risk-premium approach. These methods
are not mutually exclusive — no method dominates the others,
and all are subject to error when used in practice. Therefore,
when faced with the task of estimating a company's cost of
equity, we generally use all three methods and then choose
among them on the basis of our confidence in the data used for
each in the specific case at hand.

Another prominent finance scholar, Professor Stewart Myers, in an
early pioneering article on regulatory finance, stated;2(ctnote omitted)

Use more than one model when you can. Because estimating

Roger A. Morin, New Requlatory Finance, 2006, Public Utilities Reports, Inc., Arlington, VA, pp. 428-

431.
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the opportunity cost of capital is difficult, only a fool throws away
useful information. That means you should not use any one
model or measure mechanically and exclusively. Beta is helpful
as one tool in a kit, to be used in parallel with DCF models or
other techniques for interpreting capital market data.

Reliance on multiple tests recognizes that no single methodology
produces a precise definitive estimate of the cost of equity. As
stated in Bonbright, Danielsen, and Kamerschen (1988), ‘no single
or group test or technique is conclusive.” Only a fool discards
relevant evidence. (italics in original) (Morin, p. 430)

* * K

While it is certainly appropriate to use the DCF methodology to
estimate the cost of equity, there is no proof that the DCF produces
a more accurate estimate of the cost of equity than other
methodologies. Sole reliance on the DCF model ignores the capital
market evidence and financial theory formalized in the CAPM and
other risk premium methods. The DCF model is one of many tools
to be employed in conjunction with other methods to estimate the
cost of equity. It is not a superior methodology that supplants other
financial theory and market evidence. The broad usage of the DCF
methodology in regulatory proceedings in contrast to its virtual
disappearance in academic textbooks does not make it superior to
other methods. The same is true of the Risk Premium and CAPM
methodologies. (italics added) (Morin, p. 431)

In view of the foregoing, it is clear that investors are aware of all of the
models available for use in determining common equity cost rate. The EMH
requires the assumption that, collectively, investors use them all. Therefore,
Mr. Barnes’ exclusive reliance upon the DCF model, notwithstanding his use of
the CAPM as a check, is at odds with the very foundation, i.e., the EMH, upon
which the DCF is predicated.

2. Capital Asset Pricing Model
Do you have any comment regarding Mr. Barnes’ application of the CAPM?

Yes. Mr. Barnes’ application is flawed in three respects; 1) his use of an



10
11
12
13
14
15
16
17
18
19
20
21
22

23
24

historical market equity risk premium which is incorrectly derived; 2) his choice
of the historical yield on 30-year U.S. Treasury bond as the risk-free rate; and
3) his failure to also apply the empirical CAPM to account for the fact that
Security Market Line (SML) as described by the traditional CAPM is not as
steeply sloped as the predicted SML.

You have stated that Mr. Barnes erred in exclusively relying upon an historical
market equity risk premium which was incorrectly derived. Please explain.

Mr. Barnes’ market equity risk premium of 6.5% is derived by |bbotson SBBI —

2008 Valuation Yearbook — Market Results for Stocks, Bonds, Bills and

Inflation — 1926-2007 (SBBI) as the difference between the arithmetic mean

1926-2007 total return on large company stocks of 12.3% and the arithmetic
mean 1926-2007 total return on long-term government bonds of 5.8%. (6.5% =
12.3% - 5.8%).° The correct derivation of the historical market equity risk
premium is the difference between the totai return on large company stocks of
12.3% and the arithmetic mean 1926-2007 income return on long-term
government bonds of 5.2% which results in a market equity risk premium of
7.1% (7.1% = 12.3% - 5.2%). Regarding the use of the income return and not
the total return for Treasury securities in deriving an equity risk premium, SBBI
states® :

Another point to keep in mind when calcuiating the equity risk

premium is that the income return on the appropriate-horizon

Treasury security, rather than the total return, is used in the

calculation. The total return is comprised of three return
components: the income return, the capital appreciation return,

3 Ibbotson SBBI| — 2008 Valuation Yearbook — Market Results for Stocks, Bonds, Bills and Inflation —
1926-2007, Morningstar, Inc., Chicago, 2008, p. 28.
Id., at pp. 75-76.

7
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and the reinvestment return. The income return is defined as
the portion of the total return that results from a periodic cash
flow or, in this case, the bond coupon payment. The capital
appreciation return results from the price change of a bond over
a specific period. Bond prices generally change in reaction to
unexpected fluctuations in yields. Reinvestment return is the
return on a given month’s investment income when reinvested
into the same asset class in the subsequent months of the year.
The income return is thus used in the estimation of the equity
risk premium because it represents the truly riskless portion of
the return.” ¥°°"%¢ M) (e mphasis added)

Hence, the correct historical market equity risk premium to use is 7.1% and not
6.5%. Page 1 of Schedule PMA-14 corrects Mr. Barnes’ CAPM analysis to
reflect a properly caiculated historical market equity risk premium of 7.1%,
resulting in a CAPM derived common equity cost rate of 11.88%, in contrast to
his improperly derived arithmetic CAPM result of 11.27%.

In addition, Mr. Barnes relied exclusively upon an historical market
equity risk premium which is in direct contrast to his use of both historical and
projected growth rates in his application of the DCF model. As stated
previously, the cost of capital is prospective and while the arithmetic mean of
long-term historical stock market returns can provide insight into investors’
expectations of stock market returns because the arithmetic mean of historical
returns provides investors with the valuable insight needed to estimate future
risk, it is also appropriate to use an estimate of the forecasted or projected
stock market return. One indication of the forecasted stock market return can

be derived using Value Line Investment Survey’s (Value Line) 3-5 year median

total market price appreciation projections and dividend yield projections as

explained in detail on pages 52 and 53 of my direct testimony and summarized

8
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in note 1 on page 3 of Schedule PMA-23. Based upon Value Line a forecasted
total market return of 18.15% is indicated. However, as also discussed in my
direct testimony, at lines 3 through 7 on page 46, the then current and recent
decline in the stock market was extraordinary and not representative of the
expected long-term. Therefore, | relied exclusively upon the historical long-
term arithmetic mean equity risk premium. Since the stock market has
remained and continues to be extremely volatile, it continues to be
unrepresentative of the expected long-term. Hence, it remains appropriate to
rely exclusively upon the long-term arithmetic market equity risk premium.
Please comment upon Mr. Barnes’ use of the historical yield on 30-year U.S.
Treasury bonds as the risk-free rate.
Both the cost of capital and ratemaking are prospective. Therefore, it is
inappropriate to use an historical yield as the risk-free rate in a CAPM analysis.
Rather, the prospective yield on the 30-year U.S. Treasury bonds should be
used. As shown in note 1 on page 2 of Schedule PMA-14, the current
forecasted consensus yield on long-term U. S. Treasury bonds by the nearly 50
economists reported in Blue Chip Financial Forecasts dated September 1,
2008 is 4.78% for the six quarters ending with the fourth quarter 2009. Clearly,
Mr. Barnes’ recommended 4.69% historical yield (June 2008) on 30-year U.S.
Treasury bonds understates the prospective yield.

In the top half of page 2 of Schedule PMA-14, | have derived the
traditional CAPM, the one applied by Mr. Barnes, using the correct forecasted

risk-free rate of 4.78% and a market equity risk premium based upon the
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arithmetic mean historical market equity risk premium correctly calculated as
described above. This results in a CAPM derived common equity cost rate of
11.97%, which is 70 basis points (0.70%) higher than Mr. Barnes’ derived
arithmetic CAPM cost rate of 11.27%, based upon an historical risk-free rate
and an incorrectly derived arithmetic mean equity risk premium for the years
1926-2007. A CAPM cost rate of 11.97% or even Mr. Barnes’ 11.27%
corroborates neither Mr. Barnes’ range of DCF results of 9.22% to 10.22% or
his recommended range of common equity cost rate of 9.60% to 10.60%.
You have stated that Mr. Barnes also failed to apply the empirical CAPM to
account for the fact that Security Market Line (SML) as described by the
traditional CAPM is not as steeply sloped as the predicted SML. Please
comment.
As discussed in my direct testimony at lines 13 through 36 on page 49 of my
direct testimony, while numerous tests of the CAPM have confirmed its validity,
these tests have determined that “the implied intercept term exceeds the risk-
free rate and the slope term is less than predicted by the CAPM.”” These tests
have also indicated that the expected return on a security is related to its risk
by the following formula:

K =Rr + 0.25(Ru—Rg) + 0.75B(Ru - Rg)
Applying this formula using the corrected risk-free rate and market equity risk
premium described previously, yields an empirical CAPM derived common

equity cost rate of 11.95% for Mr. Barnes’ comparable water companies as

Roger A. Morin, New Regulatory Finance, 2006, Public Utilities Reports, Inc., Arlington, VA, p. 175.

10
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shown in the bottom half of page 2 of Schedule PMA-14. Averaging this
11.95% empirical CAPM resuit with the corrected traditional CAPM result of
11.97% results in an average CAPM resuit of 11.96%, which also does not
corroborate either Mr. Barnes’ range of DCF results of 9.22% to 10.22% or his
range of recommended common equity cost rate of 9.60% to 10.60%.
Please discuss Mr. Barnes' use of geometric average market risk premium for
the years 1926-2006 and 1996-2007
in addition to calculating a CAPM derived common equity cost rate based upon
the historical arithmetic mean equity risk premium, albeit, incorrectly derived,
Mr. Barnes also calculated a CAPM derived common equity cost rate using the
long-term historical geometric mean equity risk premium.

As discussed in my direct testimony at page 43, line 22 through page
45, line 13, it is the arithmetic mean return and not the geometric mean return
which is appropriate for cost of capital purposes. Because historical total
returns and equity risk premia differ in size and direction over time, the
arithmetic mean provides insight into the variance and standard deviation of
returns, i.e., risk. Thus the prospect for variance, i.e., standard deviation,
captured in the arithmetic mean, provides the valuable insight needed by
investors and rate of return analysts alike to estimate the expected risk of
stocks.  Without such insight, investors cannot meaningfully evaluate
prospective risk. Because the geometric mean relates the change over many
periods to a constant rate of change, the variance, i.e., year-to-year

fluctuations, and hence, risk, which is critical to rate of return analysis, is not

11
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reflected in geometric mean returns / premia.

by the variability of expected returns, i.e., the probability distribution of returns.®
Pages 77 through 83 of SBBI (see Schedule PMA-15) explain in detail why the

arithmetic mean is the correct mean to use when estimating the cost of capital.

The financial literature is quite clear on this point, that risk is measured

In addition, Weston and Brigham® provide the standard financial

textbook definition of the riskiness of an asset when they state:

The riskiness of an asset is defined in terms of the likely

variability of future returns from the asset. (emphasis added)

And Morin states'®:

The geometric mean answers the question of what constant return
you would have to achieve in each year to have your investment
growth match the return achieved by the stock market. The
arithmetic mean answers the question of what growth rate is the
best estimate of the future amount of money that will be produced
by continually reinvesting in the stock market. It is the rate of
return which, compounded over multiple periods, gives the mean
of the probability distribution of ending wealth. (emphasis added)

In addition, Brealey and Myers'' note:

The proper uses of arithmetic and compound rates of return from

past investments are often misunderstood. . . Thus the
arithmetic average of the returns correctly measures the
opportunity cost of capital for investments. . . Moral: If the cost

of capital is estimated from historical returns or risk premiums, use
arithmetic averages, not compound annual rates of return. (italics
in original)

10
11

Eugene F. Brigham, Fundamentals of Financial Management, 5 Ed., The Dryden Press, 1989, p.

639.

J. Fred Weston and Eugene F. Brigham, Essentials of Managerial Finance, 3" Ed., The Dryden
Press, 1974, p. 272,
Id., at p. 133.

Brealey, R.A. and Myers, S.C., Principles of Corporate Finance, 5" Ed., McGraw-Hill Publications,

Inc., 19986, pp. 146-147.

12
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As previously discussed, investors gain insight into relative riskiness by
analyzing expected future variability. This is accomplished by the use of the
arithmetic mean of a distribution of returns / premia. Only the arithmetic mean
takes into account all of the returns / premia, hence, providing meaningful
insight into the variance and standard deviation of those returns / premia.

Can it be demonstrated that the arithmetic mean takes into account all of the
returns and therefore, that the arithmetic mean is appropriate to use when
estimating the opportunity cost of capital in contrast to the geometric mean?
Yes.  Schedule PMA-16, which consists of three pages, graphically
demonstrates this premise. Page 1 charts the returns on large company
stocks for each and every year, 1926 through 2007 from SBBI. It is clear from
looking at the variation of these returns that stock market returns, and hence,
equity risk premia, vary.

Shown on page 2 is the distribution of each and every one of those
returns for the entire period from 1926 through 2007. There is a clear bell-
shaped pattern to the probability distribution of returns, an indication that they
are randomly generated. The arithmetic mean of this distribution of returns
considers all of the returns in the distribution. In doing so, the arithmetic mean
takes into account the standard deviation or likely variance which may be
experienced in the future when estimating the rate of return based upon such
historical returns. In contrast, page 3 of Schedule PMA-16 demonstrates that

when the geometric mean is calculated, only two of the returns are considered,

13
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namely the initial and terminal years, which, in this case, are 1926 and 2007.
Based upon only those two years, a constant rate of return is calculated by the
geometric average. That constant return, graphically, represents a flat line
over the entire 1926 to 2007 time period which is obviously far different from
reality, based upon the probability distribution of returns shown on page 2 and
demonstrated on page 1.

In view of all the foregoing, it should be clear that only the arithmetic
mean takes the standard deviation of returns which is critical to risk analysis
into account. The geometric mean is appropriate only when measuring
historical performance and should not be used to estimate the investors
required rate of return.

B. Recommended Common Equity Cost Rate
Please discuss Mr. Barnes’ recommended common equity cost rate range of
9.60% - 10.60%, with a midpoint of 10.10%.
Mr. Barnes’ recommended common equity cost rate range of 9.60% - 10.60%
is inadequate for two reasons; 1) such a cost rate range provides an
insufficient achieved return on the book common equity of MAWC; and 2) such
a cost rate is not consistent with the recently authorized ROEs throughout the
country for other utilities.
How does Mr. Barnes’ recommended range of common equity cost rate of
9.60% - 10.60% with a midpoint of 10.10% compare with the expected ROEs
of his four comparable water utility companies.

It is far below the level of earnings expected by Value Line for the three

14
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companies in his group of four comparable water utility companies for which
they publish a projected ROE for the years 2011-2013. The latest Value Line

Ratings & Reports (Standard Edition) for American States Water Company,

Aqua America, Inc. and California Water Service Group, (there is no projection
for Middlesex Water Company) indicate that Value Line expects them to earn
13.5%, 12.0% and 11.0% on year-end book common equity (see Schedule
PMA-17) over the next 3-5 years averaging 12.17%. While these forecasts are
for earnings on book common equity, it must be remembered that the return on
common equity authorized in this proceeding will be applied to the book value
of the common equity financed portion of MAWC's and will therefore become
MAWC’s opportunity for earnings on book value. An opportunity to earn a
range of return on book common equity of either Mr. Barnes’ recommended
range of 9.60% - 10.60% is woefully inadequate in comparison with these
expected returns on book common equity of comparable water companies.
Such a common equity cost rate range is also inconsistent with the
comparability of returns standard enunciated in the Hope decision which
states:
The return to the equity owner should be commensurate with
returns on investments in other enterprises having corresponding
risks.
Therefore, Mr. Barnes’ recommended common equity cost rate range should
be rejected by the MoPSC in setting rates for MAWC in this proceeding.

How does Mr. Barnes’ recommended range of common equity cost rate

compare with recently authorized ROEs by other regulatory jurisdictions

15
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throughout the country.

Schedule PMA-18 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 (an SNL Energy
Company).  Although Regulatory Research Associates does not report
authorized ROEs 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. As shown, the average authorized ROE
was 10.50% relative to an average common equity ratio of 49.53% in litigated
cases. An average awarded ROE of 10.50% is near the top of Mr. Barnes'
range of common equity cost rate of 9.60% - 10.60%. Also, as shown, the
average awarded ROE of 10.50% represented an average equity risk premium
of 4.40% over the yield on Moody's A rated utility bonds in the months prior to
the awards. The average yield on A rated utility bonds for those litigated cases
was 6.10%. The projected yield on A rated utility bonds is 6.59%, as derived
on page 1 of Schedule PMA-22. The 6.59% yield plus an equity risk premium
of 440% equals an ROE of 10.99% which verifies that Mr. Barnes’
recommended common equity cost rate range understates the common equity

cost rate applicable to MAWC.

VI. RESPONSE TO DIRECT TESTIMONY OF MIEC WITNESS BRIAN A. JANOUS

At line 4 on page 4 through line 13 on page 5 of his direct testimony, Mr.

Janous discusses his belief that the MoPSC should primarily rely upon

16
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‘observable and verifiable actual current market costs”, because “[tlhe
accuracy of projected changes to interest rates is highly problematic.” (lines 5-
7, page 4). Please comment.

As with Mr. Barnes' rejection of a projected risk-free rate, Mr. Janous
comments regarding the accuracy of projected interest rates are misleading.
As stated previously, both ratemaking and the cost of capital are prospective.
Events that affect the future impact market activity and volatility. Therefore,
investors are interested in the future, including analysts’ expectations and the
MoPSC should rely upon forecasted interest rates in a CAPM analysis.

For example, typically one prepares for forecasted severe weather, i.e.,
snowstorms, and / or hurricanes, regardless of the historical accuracy of
weather forecasting. When severe weather is forecasted, those expected to
be affected generally begin preparing by laying in supplies of food, batteries,
candles, etc. if the severe weather does not materialize, apparently that does
not stop them from making the same preparations the next time severe
weather is predicted.

Under the Efficient Market Hypothesis (EMH) as discussed in my direct
testimony at page 20, line 5 through page 22, line 10, investors are aware of
the accuracy of analysts’ forecasts and reflect their awareness in the market
prices they are willing to pay.

At line 3 on page 12 through line 1, page 13 of his direct testimony, Mr. Janous
expresses his concerns with the comparable water group’s 9.7% average

projected five-year growth rate in EPS. Please comment.

17
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For example, Cragg and Malkie

Mr. Janous’ statements are contradicted by his earlier testimony at page 10,

line 20 through page 11, line & where he states the following:

The growth rate used for the DCF model should be based upon the
likely growth estimate that is built into stock prices. Although an
individual investor may use a number of methods to estimate the
expected growth in dividends, one must determine the consensus
of investor expectations with respect to growth rates. Security
analyst growth estimates have been shown to be more accurate
predictors of future growth than historical growth rates. Assuming
that markets are generally rational, one can reasonably assume
that investors are using security analyst estimates in determining
how to correctly value a stock. In other words, security analyst
growth estimates are the most likely growth estimates that are buiit
into stock prices.

There is a wealth of empirical and academic literature which support the

superiority of analysts’ forecasts of EPS as measures of investor expectations.

12 state”

Efficient market hypotheses suggest that valuation should reflect
the information available to investors. Insofar as analysts’
forecasts are more precise than other types we should therefore
expect their differences from other measures to be reflected in
the market. It is therefore noteworthy that our regression results
do support the hypothesis that analysts’ forecasts are needed
even when calculated growth rates are available. As we noted
when we described the data, security analysts do not use simple
mechanical methods to obtain their evaluations of companies.
The growth-rate figures we obtained were distilled from careful
examination of all aspects of the companies’ records, evaluation
of contingencies to which they might be subject, and whatever
information about their prospects the analysts could glean from
the companies themselves of from other sources. It is therefore
notable that the results of their efforts are found to be so much
more relevant to the valuation than the various simpler and more
“objective” alternatives that we tried.

12

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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In addition, Vander Weide and Carleton'® note:

. our studies affirm the superiority of analyst's forecasts
over simple historical growth extrapolations in the stock price
formation process. Indirectly, this finding lends support to the
use of valuation models whose input includes expected growth
rates.

Finally, it should be noted that Myron Gordon, who first introduced the standard
DCF model adopted for utility ratemaking, which both Mr. Janous and | use,
came to recognize that his original “Gordon Model” had a serious limitation. In
a presentation on March 27, 1990, before the Institute for Quantitative
Research In Finance held in Palm Beach, Florida, entitled, “The Pricing of

Common Stocks”, Dr. Gordon stated:

The most serious limitation of the Gordon Model is the assumption
that the dividend expectation can be represented with just two
parameters, D and br ... We have seen that earnings and growth
estimates by security analysts were found by Malkiel and Cragg to be
superior to data obtained from financial statements for the
explanation of variation in price among common stocks. That is,
better estimates are obtained for the coefficient of the various
explanatory variables. ...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. (italics added)

In all of these studies, the referenced analyst's growth forecasts were
forecasts of growth in EPS. As the recent dramatic rise of the stock market
has shown, EPS is a prime, but not the sole, driver of market price movements
Therefore, analyst's forecasts of EPS growth are extremely relevant to

investors in making their investments decisions. It is the goal of rate of return

13

“Investor Growth expectations: Analysts vs. History”, James H. Vander Weide and Willard T.
Carleton, The Journal of Portfolio Management, Spring 1988, pp. 78-82.
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analysts, such as Mr. Janous and myself, to emulate investor behavior.
Therefore, consistent with the EMH, the foundation of modern investment
theory, the market prices of securities reflect all relevant information at all
times. This implies that prices adjust instantaneously to new information, such
as analysts’ forecasts of EPS growth.

In view of the foregoing, the use of analysts’ forecasts of EPS growth
should be used to estimate today’s market cost of capital. At lines 16-21 on
page 5 of his direct testimony, Mr. Janous states:

The ratemaking process in itself provides utility protection against
increased cost of capital. Indeed, If Missouri-American’s [sic] utility
subsidiaries’ rates of return are set based on today’s market cost of
capital, and capital costs increase in the future, then the utilities are
free to file for a rate change to reflect those higher capital costs.
Hence, the regulatory mechanism itself provides utilities a hedge
against increasing capital costs.
Mr. Janous’ statements are equally true should capital costs decrease in the
future. Should the market cost of capital change because analysts’ forecasts
of EPS growth change, parties to the regulatory process can petition for a
change in a regulated utility's rates based upon changing capital costs. Hence,
the regulatory process itself provides a hedge against both increasing and
decreasing capital costs. Thus, there is no need to reject the empirical
evidence of the proven reliability of analysts’ forecasts of EPS by turning to a
two- and three-stage DCF model which will be discussed subsequently.
Why do you disagree with Mr. Janous’ rejection of constant growth DCF cost

rates of 12.96% and 10.51% for his water and gas distribution proxy groups,

respectively?

20



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

27

Mr. Barnes rejects the constant growth DCF result based upon his belief that
the three- to five-year growth rate represented by analysts’ forecasts is not
sustainable and that the projected growth in GDP represents the maximum
sustainable growth rate as discussed on page 12, line 3-19 of his direct
testimony. Those reasons, however, are not persuasive. Therefore, there is
no basis for rejecting the constant growth DCF cost rates of 12.96% and

10.51%.

Why are the three- to five-year growth rate projections made by analysts in

earnings per share sustainable over the longer term?

Mr. Janous states on page 14, lines 5-8 of his direct testimony that
[rleplacement of infrastructure and the improvements to water
treatment plants to meet more stringent environmental requirements
resuits in strong growth to utilities’ rate base, and growth in earnings.

This growth in earnings will be realized over the next five years or so,
but will eventually return to more sustainable long-term levels. It is
simply not reasonable to expect that the earnings projections over
the next three to five years will be sustainable indefinitely.”

This assertion is simply not true. While growth in earnings may be

tied to growth in authorized rate base, it is not true, as Mr. Janous

implies, that current level of growth in water utility rate base will subside

within the next five years or so.

As discussed in my direct testimony at page 7, line 1 through page 11,
line 15, the water utility industry faces significant and continuing risks related to
replacing aging infrastructure, i.e., rate base. Value Line'* observes the

following about the water utility industry:

The cost of maintaining current water systems in the United States

" value Line Investment Survey, July 25, 2008.
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are growing at exorbitant rates. Many of them are more than 100
years in age and in need of refurbishing, and in some cases,
complete overhauls. Meanwhile, EPA requirements are becoming
more stringent, a trend that will likely only intensify as the threat of
bioterrorism continues to mount. In ali, infrastructure costs are
expected to climb into the hundreds of millions of dollars in the
coming decade. However, not everyone in this space can foot the
bill. Many of the smaller operators are light on cash and covered in
debt.

We recommend that investors contempiating entry into the Water
Utilities Industry, perhaps reconsider. None of the stocks here
stand out for the coming six to twelve months or the 3- to 5-year
time frame either. Rising infrastructure costs, coupled with the
financial constraints that most water companies are facing, are
expected to wipe out most of the benefits of a better regulatory
climate, thus limiting shareholder gains. Meanwhile, the current
dividend yields do not exactly whet our appetite either, with many
better income bearing instruments on the market for investors to
consider.

Water utility investment in infrastructure, both for replacement of aging
infrastructure and new additions to infrastructure due to growth, are not
expected to decline in the near future, i.e., five years, as expected by Mr.

Janous. S&P states'®:

Standard & Poor’s expects the already capital-intensive water utility
industry to become even more so over the next several years. Due
to the aging pipeline infrastructure and more stringent quality
standards, the U.S. Environmental Protection Agency's (EPA)
foresees a need for $277 billion to upgrade and maintain U.S. water
utilities through 2022, with about $185 billion going toward
infrastructure improvements. In addition, about $200 billion will be
needed for wastewater applications, which suggests increased
capital spending to be a long-term trend in this industry.

In line with these trends, many companies have announced
aggressive capital spending programs. Forecast capital spending

® gtandard & Poor’s, Credit Qutlook For U.S. Investor-Owned Water Utilities Should Remain Stable
in 2008, January 31, 2008, pp. 2 and 4.
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primarily focuses on infrastructure replacements and growth
initiatives. Over the past five years, capital spending has been
equivalent to about three times its depreciation expense. However,
companies are now forecasting spending to be at or above four
times depreciation expense over the intermediate term. For
companies in regulatory jurisdictions that provide timely cost
recovery for capital expenditures, the increased spending is likely to
have a minimal effect on financial metrics and ratings. However,
companies in areas without these mechanisms, earnings, and cash
flow could be negatively affected by the increased spending levels,
which over the longer term could harm a company's overall credit
profile.

Due to the high level of capital spending, U.S. investor-owned water
utilities do not generate positive free cash flow. This, coupled with
the forecast increase in capital spending over the intermediate term,
will require additional access to capital markets. We expect rated
water companies to have enough financial flexibility to gain that
access. Ratings actions shouldn't result from this increased market
activity because we expect companies to use a balanced financing
approach, which should maintain debt near existing levels.

In addition, both the Congressional Budgeting Office (CBO) and the
Environmental Protection Agency (EPA) have addressed the necessary future
growth in water and wastewater utility infrastructure. In November 2002, the
CBO published a study entitled, “Future Investment in Drinking Water and
Wastewater Infrastructure” in which it concluded that'®:

CBO estimates that for the years 2000 to 2019, annual costs for
investment will average between $11.6 billion and $20.1 billion for
drinking water systems and between $13.00 billion and $20.9 billion
for wastewater systems.

These estimates, over the ten years ending 2019, total from $116.0 -

$201.0 billion for drinking water systems and between $130.0 - $209.0 billion

for wastewater systems, totaling $246.0 - $410.0 billion for the water and

16

“Future Investment in Drinking Water and Wastewater Infrastructure”, The Congress of the United
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wastewater industry combined.

Similarly, the EPA states the following'’:
EPA found that the total infrastructure need nationwide is $276.8
billion for the 20-year period of January 2003 through December
2022. With $183.6 billion in needs over the next 20 vyears,
transmission and distribution projects represent the largest category
of need. This result is consistent with the fact that transmission and
distribution mains account for most of the nation’'s water
infrastructure. The other categories, in descending order of need,
are: treatment, storage, source, and a miscellaneous category of
needs called “other” that includes such items as security needs.

Clearly, then, with water and wastewater utility infrastructure growing
anywhere from approximately $250 - $400 billion into and throughout the next
decade and beyond, nearly 15 years from today, the growth in water utility rate
base will not subside in the next five years or soon thereafter. In view of the
foregoing, Mr. Janous’ implication that the growth in water utility earnings will
subside after the “next five years or so” is simply not substantiated.

Hence, there is no valid rationale for undertaking a two- or three-stage
DCF analysis. There is no empirical evidence that in the second or even third
stage any company, especially the relatively stable utility companies, would
grow at the average of the U.S. economy. The average growth in the U.S.
economy is just that, an average. Some companies will grow faster and some
will grow slower. That the growth in nominal GDP is an average is
demonstrated on Schedule PMA-19 which shows the nominal GDP for the

years 1998-2007 as a whole and by industry. From 2006-2007, nominal GDP

grew 4.90% and 5.23% on average for the ten years ending 2007. In contrast,

States - Congressional Budget Office, November 2002, p. ix.
“Fact Sheet: “EPA’s 2003 Drinking Water Infrastructure Needs Survey and Assessment”, United
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the manufacturing component of nominal GDP declined 10.70% from 2006 to
2007 and grew 4.63% on average for the ten years ending 2007. Likewise, the
utilities component of nominal GDP grew 8.24% from 2006 to 2007 and an
average 5.63% for the ten years ending 2007. In addition, it is a mismatch to
use five- to ten-years growth in GDP as a proxy either for the years six or ten
through perpetuity. There is no evidence that a five- to ten-years growth rate in
GDP accurately represents the in perpetuity growth rate in GDP. Moreover, the
results of his two- and three-stage DCF analysis fail a common sense test as
they are inconsistent with the average litigated authorized ROEs shown on
Schedule PMA-18. His average two- and three-stage DCF result of 8.73% and
9.02%, respectively for the water group and 9.20% and 9.30% for the gas
distribution group, respectively are very near or below the low end of the range
of authorized ROEs shown on Schedule PMA-18 of 9.10% and 12.12%.

In view of the foregoing, Mr. Janous’ two- and three-stage DCF analyses
should be rejected because the results fail a common sense test as they are
woefully inadequate relative to recently authorized ROEs for electric and gas
utilities against which MAWC must compete for capital in the capital markets.

In addition, all of Mr. Janous' DCF results for his gas distribution proxy
group — 10.51% (single-stage), 9.20% (two-stage), and 9.30% (three-stage),
understate the cost rate applicable to MAWC. While Mr. Janous selected a
gas utility group comparable to MAWC in several other respects, the average
market capitalization of the gas distribution proxy group is significantly greater

than that of MAWC. As discussed in my direct testimony, at page 12, line 1

States Environmental Protection Agency, Offiga of Water, May 2005, p. 1.
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through page 14, line 19, size has a bearing on risk. And consistent with the
basic financial concept of risk and return, investors demand greater returns to
compensate them for the greater business risk inherent in a small company.
On Schedule PMA-20 | have estimated the market capitalization of
MAWC for the 13-weeks ending July 29, 2008 based upon the average market-
to-book ratio of Mr. Janous’ gas group for the same time period, of 185.3%.
Hence, MAWC’s market capitalization is estimated at $561.730 million and the
average gas company's is estimated at $1,645.486 million, as shown on page
1 of Schedule PMA-20. As also discussed in my direct testimony, a business
risk adjustment can be quantified by looking to Chapter 7 entitled “Firm Size
and Return” from SBBI. The determinations are based upon the size premia
for decile portfolios of the New York Stock Exchange (NYSE), American Stock
Exchange (AMEX) and NASDAQ listed companies for the 1926-2007 time
period as shown on Schedule PMA-20. The average size premium for the
decile in which the gas distribution proxy group falls, i.e., the 6 decile, has
been compared to the average size premia for the 8" and 9" deciles between
which MAWC falls. As shown on page 1 of Schedule PMA-20, the size
premium spread between MAWC and Mr. Janous’ gas group is 0.78%. Adding
this premium, 0.78% to the 10.51% single-stage, 9.20% two-stage and 9.30%
three-stage DCF result for his gas distribution proxy group, indicates that risk-
adjusted gas group DCFs are in the range of 9.98% - 11.29% (11.29% =
10.51% + 0.78%), (9.98% = 9.20% + 0.78%), and (10.08% = 9.30% + 0.78%)

which are more appropriately applicable to MAWC. However, for reasons
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previously discussed relative to Mr. Janous' two- and three-stage DCF
analysis, even adjusted for MAWC’s smaller size relative to the gas distribution
proxy group, these results should be rejected.

C. Risk Premium Model

Do you have any comments regarding Mr. Janous’ risk premium analysis?

Yes. My comments center on the time period over which he estimates the equity

risk premium and his use of authorized returns to do so.

Do you agree with Mr. Janous’ use of the years 1986 — 2008 to determine an

equity risk premium?

No. It is especially inappropriate in view of his use of a two- and three-stage
growth DCF model and his emphasis upon long-term sustainable growth. As
discussed previously in this rebuttal testimony and my direct testimony, SBBI
makes it clear that the arbitrary selection of short historical periods is highly
suspect and unlikely to be representative of long-term trends in market data.
Page 7 of Schedule PMA-15 clearly shows that it is inappropriate to estimate a
market equity risk premium over a short period of time. For example on page 7

SBBI states:

The estimate of the equity risk premium depends on the length
of the data series studied. . . requires a data series long
enough to give a reliable average. . . because an average of
the realized equity risk premium is quite volatile when calculated
using a short history, using a long series makes it less likely that
the analyst can justify any number he or she wants. . .

As discussed in my direct testimony on page 28, line 16 through page 29,

line 8, Phillips and Bonbright, et af make it very clear that the market prices of the
27
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common stocks of public utilities are influenced by factors which are beyond the
direct influence of the regulatory process. Schedule PMA-21 demonstrates that
there is no relationship between the market-to-book ratios and the earned rates of
return on book common equity for the S&P Industrial Index and its successor, the
S&P 500 Composite Index over a long period of time. Shown are the market-to-
book ratios, rates of return on book common equity (earnings/book ratios), annual
inflation rates, and the earnings/book ratios net of inflation (real rates of earnings)
annually for the years 1947 through 2007. In each and every year, the market-to-
book ratios equaled or exceeded 1.00 times. In only one year, 1949, did the
market-to-book ratio actually equal 1.00 time, but never was it below 1.00 time.
In 1961, when the S&P Industrial index experienced a market-to-book ratio of
2.01 times, the real rate of earnings on book equity for the Index was only 9.1%.
In 2007, the preliminary market-to-book ratio for the Index was 2.77 times, while
the average real rate of earnings on book equity was 8.7%. Schedule PMA-20
demonstrates that competitive, non-price regulated companies have never sold
below book value, on average, and have sold at book value in only one year
since 1947. In addition, it is shown that there is no relationship between

earnings/book ratios and market-to-book ratios.

Because this lack of relationship between earnings/book ratios and
market-to-book ratios covers a period in excess of 60 years, it is not reasonable
to assume that a direct relationship will exist between rates of earnings on book
common equity and market-to-book ratio into the future. Schedule PMA-20

confirms that while regulation is a substitute for marketplace competition, it has
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but a limited effect on, but no direct control over the market prices and hence
market-to-book ratios of regulated utilities. Thus, no valid conclusion of equity
risk premia can be drawn for the 1986 to first quarter 2008 because of market-to-

book ratios in excess of one.

Have you applied an appropriate risk premium model to Mr. Janous’ water and
gas distribution proxy groups?

Yes. That information is shown on Schedule PMA-22. Using the same risk
premium methodology described in my direct testimony on page 38, line 11
through page 48, line 9, a risk premium indicated common equity cost rate is
11.96% for Mr. Janous’ group of water companies and 11.80% for his group of
gas companies based upon current market conditions as summarized on page 1,

Schedule PMA-22.

D. Capital Asset Pricing Model

Please comment upon Mr. Janous’ application of the CAPM.

Mr. Janous’ application of the CAPM is flawed for three reasons. First, his
derivation of the market equity risk premium is incorrect. Second, his “forward-
looking” equity risk premium is not truly a prospective equity risk premium. Third,
Mr. Janous failed to utilize the Empirical Capital Asset Pricing Model (ECAPM) in

addition to the traditional CAPM.

How is Mr. Janous’ historical market equity risk premium incorrectly derived?
Mr. Janous’ used as his market equity risk premium the same SBBI arithmetic
mean historical market equity risk premium as did Mr. Barnes. Namely, he utilized

the difference between the arithmetic mean 1926-2007 total return on large
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company stocks of 12.3% and the arithmetic mean 1926-2007 total return on
long-term government bonds of 5.8% which results in a 6.5% market equity risk
premium. As discussed previously, the correct derivation of the historical market
equity risk premium is the difference between the total return on large company
stocks of 12.3% and the arithmetic mean 1926-2007 income return on long-term
government bonds of 5.2%, resulting in a market equity risk premium of 7.1%.
The income return on long-term government bonds is the appropriate return to
use in the estimation of the market equity risk premium because it represents the
riskless portion of the return as discussed previously and note by SBBI on page
76.

Why is Mr. Janous’ “forward-looking” equity risk premium not truly forward-

tooking?

Mr. Janous derived his “forward-looking” equity risk premium by merely adding a
current consensus analysts’ inflation projection to SBBl's long-term historical
arithmetic mean real market return for the years 1926-2007. Mr. Janous’
calculation is mathematically incorrect. Mr. Janous states that the arithmetic
average real market return over the period 1926-2007 was 9.0%. Itis not. Itis
0.2%, i.e., total return of 12.3% less an average inflation rate of 3.1% as shown
on page 28 (Table 2-1) of SBBI. This would resulf in a “forward-looking” total
return of 11.82% ([(1 + 0.092) * (1 + 0.024)]) in contrast to Mr. Janous’ 11.60%.
In addition, it is not appropriate to try and match a one-quarter forecast of inflation
(2.4% forecasted for the fourth quarter of 2009) with an average real market

return over a period of 82 years. In my opinion, investors would not attempt to do
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such a thing. Rather, they would be influenced by a forecast such as that
published by Value Line which is widely subscribed to and is availabie in the
business reference section of most libraries. A more appropriate method of
deriving the prospective equity market return is based upon Value Line's
projected 3-5 year market appreciation potential, which when converted to an
annual rate plus the market's median expected dividend vyield results in a
forecasted total annual market return of 18.15% as explained in note 1 on page 3
of Schedule PMA-23. This methodology yields a truly prospective market return
which is based upon an important investor-influencing publication. However, as
discussed previously in this rebuttal testimony and in my direct testimony, the
stock market remains and continues to be extremely volatile. Therefore, the
current Value Line-based forecasted total annual return on the market is

unrepresentative of the expected long-term.

Why should Mr. Janous have included an ECAPM analysis in deriving his CAPM-

based common equity cost rate?

As discussed previously in this rebuttal testimony and in my direct testimony at
page 49, lines 13-36, the empirical Security Market Line (SML) described by the
traditional CAPM is not as steeply sloped as the predicted SML. As Morin®

notes:

. low-beta securities earn returns somewhat higher than the
CAPM would predict, and high-beta securities earn less than
predicted.

18

Id., atp. 175.
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Hence, both the traditio.nal CAPM and ECAPM should be used in deriving
a CAPM-based common equity cost rate. | have shown the results of applying
both the traditional CAPM and ECAPM to Mr. Janous' water and gas distribution
companies using the correctly derived historical market equity risk premium. As
shown on page 1 of Schedule PMA-23, the traditional CAPM resuit is 11.85% for
the water proxy group and 11.28% for the gas proxy group while the ECAPM
result is 11.94% for the water proxy group and 11.51% for the gas proxy group.
The average of both cost rates is 11.90% for the water proxy group and 11.40%

for the gas proxy group.

On page 24, lines 5-14 of his direct testimony, Mr. Janous asserts that the results
of his CAPM analysis for his water proxy group represents an unreasonably high
estimate of the return on common equity for MAWC due to the level of the water

company betas. Please comment.

Mr. Janous asserts that the current level of betas for the water proxy group are
high “as result of the current period of relatively high growth due to the significant
investment in rate base.” This statement is incorrect on two counts. First, as
previously discussed, the water utility industry is and has been for quite some
time facing significant capital expenditures necessary to replace aging
infrastructure and to add additional rate base due to growth. As demonstrated
previously, the CBO and EPA are estimating that the water utility industry wilt face
significantly high capital expenditures well into the future. Therefore, Mr. Janous’
assertion that the currently “high” level of betas for the water utility industry is due

to the “current period of relative high growth due to the significant investment in

32



rate base” is unfounded. Second, beta is a measure of systematic, market or
non-diversifiable risk. While beta does contain a modicum of business or
company-specific risk, CAPM theory assumes that overwhelming majority
business or company-specific risk can be diversified away by investors.
Therefore, it is inconsistent with CAPM theory to attribute the current level of
water utility betas to the industry’'s “significant investment in rate base”, a
company or industry specific risk.

Does that conclude your rebuttal testimony?

Yes.
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Schedule PMA-14

Page 1 of 3

Missourj-American Water Company
Capital Asset Pricing Model (CAPM) Cost-of-Common-Equity Estimates

for MoPSC Staff Witness Barnes' Four Comparahle Water Utility Companies Corrected
1o Reflect a Proapective Risk-Free Rate and
Historical Market Equity Risk Premlum

1 2 3 4 5
Traditfortal Capltal Asset Pricing Model

MoPSC Staff Witness Barnes' Four Beta Adjusted Cost of
Comparable Water Utility Risk-Free Company's Market Risk Market Risk Common
Companies Rate (1) Beta (2) Premium (3) Premium (4) Equity (5)
American Stales Water Company 4.69% 1.05 7.10% 7.46% 12.15%
Aqua America, Inc. 4,69% 0.95 7.10% 6.75% 11.44%
California Water Services Group 4.69% 1.15 7.10% 8.17% 12.86%
Middlesex Water Company 4.69% 0.90 7.10% 6.39% 11.08%

Average 4.69% 1.0 7.10% 7.19% 11.88%

Notes: (1) From Column 1 of MoPSC Staff Witness Barnes' Schedule 17.
{2) From Column 1 of MoPSC Witness Barnes's Schedule 17.
{3) Darived In note 1 on page 3 of Schadule PMA-23.
(4) Column 2 * Column 3.
(5) Column 1 + Column 4.
{(6) The empirical CAPM is applied using the formula found in note 4 on
page 3 of Schedule PMA-23.



Schedule PMA-14

Page 2 of 3

Missourj-American Water Company

Capilal Asset Pricing Model {CAPM) Cost-of-Common-Equity Estimates
for MoPSC Staff Witness Barnes' Four Comparable Water Ulillty Companies Corrected

to Reflect a Prospactive Risk-Free Rate and

Historical Market Eguity Risk Premium

1 2 3 4 5
Traditional Capital Asset Pricing Medel
MoPSC Staff Witness Bames' Four Beta Adjusted Cost of
Comparable Watar Utility Risk-Free Company's Market Risk Market Risk Common
Companies Rata (1} Beta {2) Premium (3) Premium (4} Equity {(5)
Amaerican States Waler Company 4.78% 1.05 7.10% 7.48% 12.24%
Agqua America, Inc. 4.78% 0.95 7.10% 6.75% 11.53%
Califernla Water Services Group 4.78% 1.15 7.10% 8.17% 12.95%
Middlesex Water Company 4,78% 0.90 7.10% 6.39% 11.17%
Average 4.78% 1.1 7.10% 7.18% 11.97%
Empirical Capital Asset Pricing Mods|
MoPSC Staff Wilness Barnes' Four Beta Adjusted Cost of
Comparable Water Utility Risk-Free Company's Market Risk Market Risk Comman
Companies Rate (1) Beta (2) Premium (3) Premium (6} Equity (5)
American States Water Company 4.78% 1.05 7.10% 7.37% 12.15%
California Water Services Group 4.78% 0.95 7.10% 6.83% 11.61%
Middlesex Water Company 4.78% 1.15 7.10% 7.80% 12.68%
Philadelphia Suburban Corperation 4.78% 0.90 7.10% 6.57% 11.35%
Average 4.78% 1.01 7.10% 7.17% 11.95%
11.98%

Average of Traditional and Empirical CAPM

Notes: (1) Average forecast based upon six quarterly estimates of 30-year Treasury Note
yields per the consensus of nearly 50 economists reported in the Blug Chip
Financial Forecasts dated September 1, 2008 (see page 3 of this Scheduls The
estimates are detailed below:

Third Quarter 2008 480 %
Fourth Quarter 2008 4.60
First Quarter 2009 4.70
Second Quarter 2009 4.80
Third Quarter 2009 4.90
Fourth Quarter 2009 5.10
Average 4.78 %

(2) From MoP3C Witness Mr. Barnas's Schedule 17.

(3) Derived In note 1 on page 3 of Scheduls PMA-23.

(4) Column 2 * Calumin 3.

(6) Column 1+ Column 4.

(8) The empirical CAPM Is applled using the formula found in note 4 on
page 3 of Schedule PMA-23.
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[2 ® BLUE CHIP FINANCIAL FORECASTS M SEPTEMBER 1, 2008 |

Consensus Forecasts Of U.S. Interest Rates And Key Assum ptions’

History "~ Consensus Forecasts-Quarterly Avg.

—— Average For Week End—----- ----Average For Month—- LatestQ | 30:.4Q. 1Q "~ 2Q° 3Q. 4Q

Interest Rates Aug.15 Aug 8 Aup.l Jiy25 Jul. Jun, May 202008 | 2008 2008 2009 2009 2000 2009
Federal Funds Rate 199 202 208 199 201 200 198 209 |20 20 20 22 26 29
Prime Rate 5.00 5.00 5.00 5.00 5.00 500 3.00 5.08 0: 0 -51 53 56 59
LIBOR, 3-mo. 280 28 279 279 279 277 269 275 28 29 31 34
Commercial Paper, I-mo.  2.03 203 205 2.03 208 214 1.99 2.08 24 23 2% 32
Treasury bill, 3-mo. 1.86 1.70 1.70 1.60 1.66 1.89 1.76 1.65 S X | 22 25 28
Treasury bill, 6-mo. 202 195 191 193 198 - 219 18 188 S22 024728 31

Treasury bill, T yr. 218 223 2,30 233 228 242 2.06 207 230 24 27 30 33 .

Treasury note, 2 yr. 247 251 258 270 257 277 245 2.42 62T 29 32 .35
“Freasury note, 5 yr. 318 324 331 344 330 349 315 316 T340 .36 38 40
Treasury note, 10 yr. 3.91 399 4.04 4.11 4.01 4.10 3.88 3.89 4.1 43 44 46
Treasury note, 30 yr. 4.54 4.60 4.61 4,66 457 469 4.60 4.58 4T .48 - 49 - 81
Corporate Aaa bond 568 574 5.73 578 567 5.68 5.57 5.60 5.7 058 59760 6.1
Corporate Baa hond 717 722 721 727 116 107 693 6.99 10571 71 -72 13 14
State & Local bonds 467 475 4.74 477 468  4.69 4.58 466 |47 47 47 48 49 50
Home mortgage rale 6.52 6.52 6.52 6,63 643 6.32 6.04 609 64 64 64 64 635 66
History Consensus Forecasts-Quarterly Avg,

Q0 4Q 1Q 20 3Q  4Q IQ 20 3040 10 2Q 30 4Q

Key Assumptions 2006 2006 2007 2007 2007 2007 2008 2008 (2008 2008 2009 2009 2009 2002
Major Currency Index 817 8l6é 819 793 770 733 72.0 09 |24 93372 A9 155 762
Rea! GDP 08 15 ol 48 48 02 09 19 |0 02 09 19 23 26
GDP Price Index 2.8 22 4.1 2.0 1.5 28 2.6 1.1 Xl - 27 25 20 22 22
Consumer Price Index 38 -1.6 3.8 1.6 2.7 5.1 4.2 50 [57-:28: .26 22 24 - 24

Individual panel members’ forecasts are on pages 4 through 9. Historical data for interest rates cxcept LIBOR is from Federal Reserva Relensa (FRSR) H.15. LIBOR quotes avail-
able from The Wall Street Journal, Definitions reported here ars same as those in FRSR H.15. Treasury yields are reported on a constant maturity hasis, Historical data for the U.S.
Federal Reserve Board™s Major Currency Index is from FRSR H.10 and G.5. Histaricat data for Real GDP and GDP Chained Price Index ars from the Bureau of Economic Analy-
sis {BEA). Consumer Price Index (CPI} history is from the Department of Labor’s Bureau of Labor Statistics (BLS).

U.S. Treasury Yield Curve

‘Wask ended August 15th, 2008 and Year Ago vs.

2Q 2008 end 4Q 2009 Congensus foracasls
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Tha Equity Risk Premium

For example, if bond yields rise vnexpectedly, investors can receive a higher coupon payment from
a newly issued bond than from the purchase of an owssranding bond with the former lower-coupon
payment. The outstanding lower-coupon bond will thus fail to atteact buyers, and its price will decrease,
causing its yield to increase correspondingly, as its conpon payment remains the same. The newly priced
outstanding bond will subsequently attract purchasers who will benefit from the shift in price and yield;
however, those investors who already held the bond will suffer a capital loss due ro the fall in price.

Anticipated changes in yields are assessed by the raarket and figured into the price of a bond.
Future changes in yields that are not anticipated will cause the price of the bond to adjust accordingly.
Price changes in bonds due to unanticipated changes in yields intcoduce price risk into the total retumn.
Therefore, the total return on the bond series does not represent the riskless rate of return. The income
return better represents the unbiased estimate of the purely riskless rate of return, since an investor can
hold a bond to maturity and be entitled to the income retarn with no capital loss.

Arithmetic versus Geometric Means

The equity risk premium data presented in this book are arithmetic average risk premia as opposed
to geometric average risk premia, The arithmetic average equity risk premium can be demonstrared to
be most appropriate when discennting future cash flows. For use as the expected equity risk premium
in either the CAPM or the building block approach, the arithmetic mean or the simple difference of
the arithmetic means of stock market returns and riskless rates is the relevant number. This is because
both the CAPM and the building block agproach are additive models, in which the cost of capital is
the sum of its parts. The geometric average is more appropriate for reporting past performance, since it
represents the compound average return.

"The argument for using the arithmetic average is quite steaightforward. In looking at projected cach
flows, the equity risk premium that should be employed is the equity risk preminm that is expected to
actually be incurred over the future time periods. Graph s-3 shows the realized equity risk premium
for each year based on the renirns of the s&? 500 and the income remurn on long-term government
bonds. {The actual, observed difference between the return on the stock market and the riskless rate is
known as the realized equity risk premium.) There is considerable volatility in the year-by-year statistics.
At times the realized equity risk premium is even negative.

Maomingstar, Inc. n



Schedule PMA-15
Page 3 of 8

Chapter 5

Graph 5-3
Realized Equity Risk Premium Per Year
19262007

60 .
50 1
40|
30

Equity Risk Premium {in percant)

=50 .
1925 1835 1945 19565 1965 1875 1985 1985 2007

Year-and

To illustrate how the arithmetic mean is more appropriate than the geometric mean in discounting cash
flows, suppose the expected return on a stock is xo percent per year with a standard deviation of
20 percent. Also assume that only two outcomes are possible each year: +30 percent and —10 percent
(i.e., the mean plus or minus one standard deviation). The probability of occurrence for each outcome
is equal, The growth of wealth over a two-year period js illustrated in Graph §5-3.

1 2008 Ibbotson® SABI® Valuation Yearbook
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The Equity Risk Premlum

Graph 5-4

.70

Years

The most common outcome of $1.x7 is given by the geometric mean of 8.2 percent. Compounding the
possible outcomes as follows derives the geometric mean:

[t -+0.30) X (1 —0.18)]*~1=0.082

However, the expected value is predicted by compounding the arithmetic, not the geometric, mean. To
illustrate this, we need to look at the probability-weighted average of all possible outcomes:

{0.25 x $1.89) = $0.4225
+ (0.0 x §1.17} = $0.5650
+ [0.25 x $0.81} = $0.2025
Total $1.2100

Thetefore, $1.21 is the probability-weighted expected value. The rate that must be compounded to
achieve the terminal value of $1.21 after 2 years is 1o pexcent, the arithmetic mean:

$1%(1+040) =$121
The geometric mean, when compounded, results in the median of the distribution:
$1<(1+0.082) " =$1.17

‘The arithmetic mean equates the expected future value with the present value; it is therefore the
appropriate discount rate.

Momingstar, Inc ]
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Appropriate Historical Time Period

The equity risk premium can be estimated using any historical time penod For the U.S., market data
exists at least as far back as the late 1800s. Therefore, it is possible to estimate the equity risk premium
using data that covers roughly the past roo years.

Our equity risk premium covers the time period from 1926 to the present. The original data source
for the time series comprising the equity risk premium is the Center for Research in Security Prices.
CRSP chose to begin their analysis of market returns with 1926 for two main reasons. CRSP determined
that the time period around 1926 was approximately when quality financial data became available,
They also made a conscious effort to inclnde the period of extreme market volatility from
the late twenties and early thirties; 1926 was chosen because it includes one Full business cycle of
data before the market crash of r929. These are the most basic reasons why our equity risk preminm
caleulation window starts in 1926,

Implicit in using history to forecast the future js the assumption that investors’ expectations
for furure outcomes conform to past results. This method assumes that the price of taking on risk
changes only slowly, if at all, over time. This “future equals the past” assumption is most applicable to
a random time-secies variable, A time-series variable is random if its value in one period is independent
of its value in other periods.

Doss the Fquity Risk Premium Revert to Its Mean over Time?
Some have argued that the estimate of the equity risk premium is upwardly biased since the stock
market i3 currently priced high. In other words, since there have been several years with extraordinarily
high market returns and realized equity risk premia, the expectation is that returns and realized equity
risk premia witl be lower in the future, bringing the average back to a normalized level, This argument
relies on several studies that have tried to determine whether reversion to the mean exists in stock
market prices and the equity sisk premium. Several academics contradict each other on this topic;
moreover, the evidence supporting this argument is neither conclusive nor compelling enough to make
such a strong assumption.

Qur own empirical evidence suggests that the yearly difference between the stock market total rerurn
and the U.S. Treasury bond income return in any particular year is random. Graph 5-3, presented earlier,
illustrates the randomness of the realized equity risk premium.

3 Fama, Eugene E, and Kenneth R. French, “Permanent and Temporary Components of Stock Prices,” Journal of Political
Economy, April 1988, op. 146-:.73 Poterba, James M,, and Lawrence H. Summers. “Mean Reversion In Stock Prices,”
Josurnal of Financ ber 1588, pp. 27-59. Lo, Andrew W,, end A, Cralg MacKinlay. “Stock Marker Prices
Da Not Follow Random Walks: Evldance from a Simple Specification Test,” The Review of Financial Studfes, Spring 1988,
pp- 41-66. Finnerty, John D., and Dean Lelstikow. “The Behavior of Equity and Debt Risk Premiums: Are They Mean
Reverting and Downward-Tundmgi" The Journal of Porifolio Managenent, Summer 2993, pp. 73-84. Ibbowon, Roger G.,
and Scote L. Lummer. “The Behavior of Equity and Debt Risk Premiums; Comment,” The Journal of Porifolic Management,
Summer 1994, pp. 98~100. Finnerty, John D, and Dean Leistikow. *The Behavior of Equity and Debe Risk Premiums: Reply
to Comment,” The Journal of Portfolio Management, Summer 1994, pp. ro1-102.

& 2008 Ibbotsen® SBBI® Valuation Yearbaok
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A statistical measure of the randomness of a return series is its serial correlation. Serial correlation
{or autocorrelation) is defined as the degree to which the retwen of a given series is related from periad
to period. A serial corcelation near positive one indicates that returns are predictable from one
period to the next period and are positively related. That is, the returns of one period are 2 good
predictor of the ceturns in the next period. Conversely, a serial correlation near negative one indicates
that the retums in one period are inversely related to those of the next period. A serial correlation
near zeco indicates that the returns are random or unpredictable from one period to the next.
Table 5-3 contains the sérial correlation of the market total returns, the realized long-horizon equity
risk premium, and inflation.

Table 5-3

Interpretation of Annual Serfal Correletions

18292007

Seriss Serfal Correlation Intarpeataion
Lavga Company Stock Total Retums 0.03 Random
Equity Risk Fremium B.03 Random
Inflation Ratss 0.65 Trend

The significance of this evidence is that the realized equity risk premium next year will not be dependent
on the realized equity risk premium from this year. That is, there is no discernable pattern in the realized
equity risk premium—it is virtually impossible to forecast next year’s realized risk presnium based
on the premium of the previus year. For example, if this year's difference between the riskless rate
and the return on the stock market is higher than last year’s, that does not imply that next year’s
will be higher than this year's. It is as likely to be higher as it is lowec The best estimate of the
expected value of a varlable that has behaved randomly in the past is the average (or arithmetic mean)
of its past values,

Table 5-4 also indicates that the equity risk premium varies considerably by decade. The complete
decades ranged from a high of 17.5 percent in the rg50s to a low of 0.3 percent in the 197705, however,
thus far the 20005 have shown a —2.4 percent equity risk premium. This Jook at historical equity risk
preminm reveals no observable partern.

Table 5-4
Loeng-Horizon Equity Risk Premivm by Decade
19262007

18208 1930s 19409 19305 18908 1970 19803 19008 20005 1957-2907
12.6% 23% BO% 17.9% 42% 0.3% 1.9% 120%  -24% A.2%

*Based on the perfod 19261524,
**Based oh the peried 2000-2007,

Momingster, Inc. 8
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Finnerty and Leistikow perform more econometrically sophisticated tests of mean reversion in the equity
risk premium, Their tests demonstrate that—as we suspected from our simpler tests—the eqiity risk pre-
mium that was realized over 1926 to the present was almost perfectly free of mean reversion and had
no statistically identifiable time trends.’ Lo and MacKinlay conclude, “the rejection of the random walk
for weekly returns does not support a mean-reverting mode! of asser prices.”

Choosing an Appropriate Historfcal Period

The estimate of the equity zisk premium depends on the length of the data series studied. A proper esti-
mate of the equity risk premium requires a data series long enough to give a reliable average without
being unduly influenced by very good and very poor short-term retarns. When calculated using a long
data series, the historical equity risk premium is relatively stable.’ Furthermore, because an average of
the realized equity risk premiurn is quite volatile when calculated vsing a shozt history, using a long
series makes it less likely that the analyst can justify any number he or she wants. The magnitude of
low shorter periods can affect the result will be explored later in this chapter.

Some analysts estimate the expected equity risk premium using a shorter, mare recent time period
on the basis that recent events are more likely to be repeated in the near future; furthermore, they believe
that the 19205, t9308, and 19405 contain too many unusual events, This view is suspect because all peri-
ods contain “unusnal” events. Some of the most unusual events of the last hundred years took place
quite recently, including the inflation of the late xg708 and early 1980s, the October x987 stock
market crash, the collapse of the high-yield bond market, the major contraction and consolidation of
the thrift industry, the collapse of the Soviet Union, the development of the European Economic
Community, and the attacks of September 11, 2001.

It is even difficnlt for economists to predict the economic environment of the future. For example,
if one were analyzing the stock market in 1987 before the crash, it would be statistically improbable to
predict the impending shost-term volatility without considering the stock market crash and market
volatility of the 1929-x931 period.

Without an appreciation of the 19208 and 19305, no one would believe that such events could
happen. The 82-year period starting with 1926 is representative of what can happen: it includes high
and low returns, volatile and gniet markets, war and peace, inflation and deflation, and prosperity and
depression. Restricting attention to a shoxter historical period underestimates the amount of change that
could oecur in a long future period, Finally, because historical event-types {not specific events) tend to

4 ‘Though the study performed by Finnerty and Lelstkow demonsteates that the traditional equity risk premium exhibits no
mean reversion or deift, they conclude that, “the processes gensrating these risk premivms ave generally méan-reverring.”
This conclusion is completely unrelated to theic statistical Bndings and has received soma criticlsm. In addition to examining
the traditional equity risk premia, Finnerty and Leistikow include analyses on “real” risk premiz as well a5 separate risk
premia for income and capita) gains. Tn their comments on the study, Thbotson and Lummer show that thess “zeal” risk pre-
mia adjust for inflation twice, "crearing variables with no econormic content.” In addition, separeting income and capital
gains does not shed lighe on the behavior of the risk premia as a whole.

$ This assertion Is forther corroborated by data presented in Global Tnvesting: Tha Professional’s Guide to the World of
Capital Markats (by Roger G. Ibbotson and Gary P, Brinson and published by McGraw-Hill, New York}. Ibbotson and
Brinson constructed @ stock marker total revarn series back 10 1750, Even with seme uncertainty about the accuracy of the
data bafore the mid-ninete=nth century, the results are camarkable. The real (adjuseed for infladon) retuens that investors
received during the three so-year perods and one s1-year perlod berween 1790 and xggo did not differ geeatly from one
another {that Is, in a statistically significant amount). Nor did the real zeturas differ greatly from the aversll zot-year
sverage. This finding Lmplies that because real stock-market retumns have been reasonably consistent over time, investors
can use these past retumns as reasonable bases for forming their expectations of future rewurns.

82 2008 [bhotson® SBBI® Valuation Yearbook
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repeat themselves, long-run capital market return studies can reveal a great deal about the furure.
Investors probably expect “unusual” events to occur from time to time, and their retura expectations
reflect this.

A Look at the Histarical Resulls

1t is interesting to take a look ac the realized returns and realized equity risk premium in the context of
the above discussion. Table 5-5 shows the average stock market retusn and the average (acithmetic
mean) realized long-horizon equity risk premium over various historical time periods. Similarly, Graph
5-5 shows the average (arithmetic mean} reakized equity risk premivm caleulated through 2007 for
different starting dates. The table and the graph both show that using a longer historical period
provides a more stable estimate of the equity risk premium. The reason is that any unique period
will not be weighted heavily in an average covering a longer historical period. It better represents the
probability of these unique events oceurring over a Jong period of time.

Table 5-5

Stock Market Return and Equity Risk Premium Over Time

1926-2007

Perlad Period Large Company Stoak Arithmetic Long-Horlzon Equity
Length Datas Mean Total Relum Risk Pramfum
82 Yaars 1926~2007 12.3% 71%

70 Years 1938-2007 12.0% 13%

50 Yeara 1948~2007 131% 1%

50 Years 19592007 122% 6.5%

40 Years 19682007 11.8% 44%

30 Years 19782007 140% 6.4%

70 Years 15882007 130% 6.6%

15 Years 18832007 11.8% B.0%

10 Years 1996-2007 12% 18%

5 Years 20032007 A% 8.3%

Looking carefully at Graph s-5 will clarify this point. The praph shows the realized equity risk
premium for a series of time periods through 2007, starting with 1926. In other words, the first value
on the graph represents the average realized equity risk premium over the period x92.6-2007. The next
value on the graph represeats the average realized equity risk premium over the period 19272007, and
so on, with the last value representing the average over the most recent five years, 2003-2007.
Concentrating on the left side of Graph 5-5, one notices that the realized equity risk premium, when
measured over long periods of time, is refatively stable. In viewing the graph from left to right, moving
from longer to shorter historical periods, one sees that the value of the realized equity risle premium
begins to decline significantly. Why does this occur? The reason is that the severe bear masket of
197351974 is recelving proportionately more weight in the shorter, more recent average. If you continue
to follow the line to the right, however, you will also notice that when 1973 and 1974 fall out of the recent
average, the realized equity risk preminm jumps up by nearly 1.2 percent.

Marningstar, ine. 83
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American States Water got off to an
inausplelous start. The company posted
earnings of $0.30 a share in the frst
uarter, 25% off last year's fAgure and
0.08 below our estimate, Sales decreased
4%, to $68.9 milion, due mainly to a re-
duction in fees from military bases, Water
consumption would have declined sven
further if not for continued improvements
in the r t precess, namely the
racent rate hike, effective Jam 1st, im-
plemented by the California Publie Trtli-
tles Commissien (CPUC).
The outlook for the remainder of the
year has drled up, too. Extremely arid
weather (the driest on record in rougﬁ]go'iﬂ
years) in California has prompte .
ernor Schwerzenegger to declare a drought
and urge citizens to be more conservativa
with water uasage. This Js cbvlously not a
favorabla development for American, and

(.| wa have therefore reduced our share-net

estimats by $0.15, to $1,85, and our reve-
nues figure by $10 million, to reflect mini-~
mal revenue tﬁ;nwm
We expect that earn!n%n‘ growth ought
to !mtfrove next year, though. Weather
conditlens cught to lmprove, replenishing

reserves and sparking higher usage, Plus,
the CPUC will lkely continue handing
down favorahle general rate case decl-
slons, a trend that began when the Gov-
ernor took the reins. all, wa look for
double-diglt earnings growth in 2009,
Nevertheless, thesa shares do not
whet our appetite. They've tumbled
roughly 10% since our last review in April,
and are ranked 4 (Below Average) for
Timeliness. Growth will probably remain
under wraps for the coming six to 12
months due to concerns regarding inven-
tory levels and escalating operating costs.
Longer term, we are concerned about the
effects of growing Infrastructure neads and
the company'’s abll!tg to fund such
endeavors. American has a feeble cash
g:siﬂon and will have to look to outside
anclers to fund future caé:{nltal expendi-
tures, Not only wlll such actlvity result in
hIPh:r interest costs and share count, thus
di utirég shareholder s, but It will also
limit ths company's ability to maks acqui-
gitions and expand its customer base.
Meanwhile, the issue does not stand out as
an inmmwoducer versus other utilitles,
Andrg J, tanza July 25, 2008
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CunenlAssols 1088 600 TBTO{ communites bn Callfomts, Washinglon, New Medco, and Hawe,
l;’ayabh 5| 33-7 %ﬂ; Maia servica areay: Ban Frandsco Bay ares, Sacremento Valley,

Deal Dug a5 18| Satias Vley, Ean dosquln Valey & pats of Los Angeles, Ao-

Current Lt 702 887 ~757 | quired Natlonal Uity Company (6/04); Rlo Grande Corp. {$1/00),

[ breakdown, 07 rasidenlls!, 68%; bustnese, 16%; pubic
authorfies, 6%; industial, 6%; othar, 3%, 07 repotled deprediation
rata: 2.2%, Has roughly BB employees, Chakman: Roberl W. Foy,
Prasidant & CEC: Pater 0. Nefson (4108 Inc:: Delawara,
Addrass: 1720 North First Stresl, San Jose, Califomla 051124698,
Telephone; 404-357-8200, Infemot: www.calwatergmup.com.

FieCho.Cov. 7% _380% 9764 | Californta Water Service Group
ABNUAL RATES Pn_:: Past Est'd'93/07 | barely eked out a ﬁain in the first

ofchangs [persh} 0 s bR | quarfer, The water utillty provider posted
Rovenues | O e 38 | o orofit of $0.01, a stal‘-z contrast to the

gx 08% 488 & $0.07 gain reported Jast year, and roughly
Bma#gfm . 3:5% jg a dime below our expectation. Revenue

owth cama in at a disappointing 2%, as
Cal- | QUARTERLYREVENDER(SmIL) | punl | the benefits aof ox;Foin% ragulatory im-
sndar |Mar3{_Jund0 Sepd0 Dec.M| Yewr | provements were offsst by unusu ly wat
W05 | 03 46 141 778 | 3207 | weather conditions. Higher administfation
2006 | 652 814 1078 806 | 3347] costs wers also a problem, cutting into op-
mom i e el
Ironical weather conditions
2000 | B0 110 138 100 |46 | ayq thre?ienlng profitability over the
EASHRGS PER SHARE A Full | next few quarters. Callfornia, where the
andar |Hard] Jindd Sapdp Deedt| Yewr| cornpany does most of ita business, saw ex-
WE | 3 A1 7 32| 147) tremely hot temperaturss in the second

og | 4 3 8 | 1] quarter, which evaporated most watar
mr | or a1 & 3| {60 suppHes and caused a drought, That sald,
wgel o 4 W -:2 0| the company, at Governor Schwarzeneg-

(2000 | 10 A5 M8 45 | 1.5 er's ur to be more conservative, hes

Cal- | QUARTERLY DIMDENDIPADBw | gy ﬁuﬂtutegdln tie first stage of its plan aimed

endar [Martd Jun.30 8ep.30 Decdf] Vew | gt reducing water usage b¥ 10% for the

04 | 2B 89 83 e 43| roughly two million pe?la t serves in its
14 districts. Althou,

backlt;f of the current administration with
Fener rate cases, As a result, we've
owered our full-year earnings outlook by
9%, to $1.60 a share,
An imi)rnved erating environment
ought to clear the way for 16% share-
net growth in 2000, It appears as thm:_ﬁh
some of the regulatory agendas In the
2006 Water Actlon Plan come to frul-
Hon, streamlining the regulatory process.
We recommend taling a pass on this
issue. CWT shares have tumbled 18%
since our April review and are rapked 3
(Average) for Timellness, Meanwhile, the
capital-intensive nature of the business
1 ljkeel&r‘ underpin the stock going for-
wari, making it a below-average selection
for the next 5 to § years, There ara bstter
Income vahicles out there too,
We endorse the company's effort to
expend its presence in other areas,
though, Although regulatory backing In
tha Golden State has been much l.mcrroved.
diversification of the business model Into
other states could well improve the stock's
appeal. This will be a cult task, how-
ever, glven CWT's financial constraints.
Andre J. Costanza July 25, 2008
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Missouri American Water Company

Authorized Returns on Common Equity and

Commeon Equity Ratios for Electric and Gas Distribution Companigs
from January 2008 through June 2008

Type of
Date Company Ltility
8-Jan-0B Northern States Power-Wisconsin Electric
8-Jan-08 Northern $lales Power- Wisconsin Gas
17-Jan-08 Wisconsin Electric Power Electric
17-Jan-08 Wisconsin Elactric Power Gas
17-Jan-08 Wisconsin Gas Gas
28-Jan-08 Connacticut Light & Powsr Elgclric
30-Jan-08 Patamac Elactric Power Elactric
31-Jan-08 Cenlral Vermont Public Service Elactric
5-Feb-08 Morth Shore Gas Gas
5-Feb-08 Peoples Gas Light and Coke Gas
6-Feb-08 Interstate Power and Light Electric
13-Feb-08 Indiana Gas Gas
29-Feb-08 Fitchburg Gas & Eleclric Etectric
12-Mar-08 PacifiCorp Electric
25-Mar-08 Consolidated Edison of New York Elactiic
31-Mar-08 Virginia Etectric Power Electric
31-Mar-08 Avista Corp. Gas
23-Apr-08 MDU Resources Electric
24-Apr-08 Public Service Company of New Maxico Electric
1-May-08 Hawaiian Electric Company Electric
27-May-08 UNS Eleclic Electric
28-May-08 Duke Energy Gas
10-Jun-08 Consumers Energy Elactric
16~Jun-D8 MidAmerican Energy Electric
24.-Jun-08 Almps Energy Gas
26-Jun-08 Appalachian Power Elactric
27-Jun-08 Sierra Pacific Powsr Electric

Average - All Cases

Average - Litigated Cases

Prospective Yield on A Raled Public Utility Bonds {8)

Average Spread belween Authorized Retwms on
Common Equity and the Yiglds on Moody's A-rated
Public Utility Bonds for Litigated Cases

Indicated Commaon Equity Cost Rate

Notes:

NA = Not Available

(1)

2)

3
@
(5)
&)

(M
)

State
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Vi
IL
IL
1A
IN
MA
WY
NY
VA
OR
MT
NM
HI
AZ
OH
Mi
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™
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NV

Exhibit PMA-18

Authorized Authorized Yield on Maody's
Return on Common A Rated Public
Common Equily Ratio Utility Bongs (1) Spread
10.75 52.51 587 4.78
10.75 652,61 597 478
1075 (4) 54 36 597 478
10.7% 54.36 597 4.78
1075 46.64 597 4.78
940 (4,5) 48.99 6.16 3.24
10.00 (5.7) 46.55 6.16 3.84
10.71 (2) 50.02 8.16 455
9.99 56.00 6.16 3.83
10.19 56.00 6.16 4.03
11.70 NA B.16 5.54
10.20 (2) 48.99 6.16 4.04
10.25 (5) 42.80 6.02 4.23
10.25 (2.6) 50.80 6.02 4.23
8.10 (5) 4798 6.21 2.89
12.12 NA 6.21 591
10.00 (2,4) 5§0.00 621 3.79
1625 (2.4} 50.67 821 4.04
10.10 51.37 6.21 389
10.70 (2,3) 55.79 621 443
10:00 48.85 629 37
1050 (2) 55.76 629 4.21
10.70 (3) 41.75 6.29 441
11.70 NA 6.29 541
10.00 4827 6.27 373
10.50 (2) 41.54 6.27 423
10.60 43.49 6.27 4.33
1047 % 49.83 % 6.16 % 431 %
10.50 % 49.53 % 6.10 % 4.40 %
659 %
4.40
10.99 %

Actual A rated yield represents the yield of the previous month if the order was issued on or after the 21sl of each month, or the yield
of two months prior if the order was issued on or before the 20th of gach month. For examgla, the yield for 1/17/08 is the A rated
Public Ulility yield for November 2007 and lhe yield for 1/28/08 is the A rated Public Utility yield for December 2007.

Quder followed full or partial stipulation settlement by the parties. Decision particulars not necessarily precedent- setting or specifically

adopted by the regulatory body.

Interim rate impfemented prior to the issuance of final order, normally under bond and subject to refund.

Rate change to be implemented in multiple steps.

Rate changs applicabla to electric delivery only.
Indicatad rate increase to be phased-in over four years, with a 6.88% ROR aulhorized for 2008, 6.89% for 2007, 7.09% for 2008,

and 7.48% for 2008.
Rate increase effective 2/20/08.
From page 1 of Schedule PMA-22,

Souige of Information:

Major Rate Case Decisions - January 2008 - June 2008, Fublished by Regulatory Research Associates, Inc., An SNL Enargy

Company, July 2, 2008

Mergent Bond Record Monthly Update, Septamber 2008, Vol. 75, No. 9
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Missouri Amerlcan Water Company
Derivation of Investment Risk Adjustment Based upon
Ibbotson Assoclates' Size Premia for the Decile Portfolios of the NYS

Notes:
()] From page 3 of this Scheduie.

(2) Line No. 1a Column 4 - Line No. 2 Column 4 and Line No. 1b — Line No. 3 of Column 4 etc. For
example, the 0.53% in Column 5, Line No. 2 is derived as follows 0.53% = 2.38% - 1.85%.

(3) With an estimated market capitalization of $629.331 million based upon MoPSC Witness Barnes'
four comparable water utility companies, $617.772 million based upon MIEC Witness Janous’
water proxy group, and $561.730 based upon MIEC Witness Janous gas distribution proxy group,
Missourl American Water Company falls between the 8" and 9™ deciles of the
NYSE/AMEX/NASDAQ which have an average market capitalization of §605.084 as showninthe
table on the bottom halif of page 1 of this Schadule.

{4) Average size premium applicable to the 8" and o™ deciles of the NYSE/AMEX/NASDAQ as shown
in the table on the bottom half of page 1 of this Schedule.

{5) With an estimated market capitalization of $1,009.827 milllon, the based upon MoPSC Witness
Barnes’ four comparable water utility companies falls between the 7" and 8™ declles of the
NYSE/AMEX/NASDAQ which have an average capitalization of $1,073.072 millicn as can be .
gleaned from the information shown in the table on the bottom half of page 1 of this Schedule,

(6) Average size premium applicable to the 7" and 8" deciles of the NYSE/AMEX/NASDAQ as can be
gleaned from the information shown in the table on the bottom half of pags 1 of this Schedule.

(7 With an estimated market capltallzaﬂon of $620.245 million, MIEC Witness Janous' water proxy
group falls between the 8™ and 9™ deciles of the NYSE/AMEX/NASDAQ which have an average
market capitalization of $606.084 million as can be gleaned from the information shown in the
table on the bottom haif of page 1 of this Schedule.

(8) With an estimated market capltallzation of $1,645.486 milllon, MIEC Witness Janous' gas
distribution proxy group falls in the 6™ declle of the NYSE/AMEX/NASDAQ which has an average
market capitalization of $1,637.608 million as shown in the table on the bottom haif of page 1 of
this Schedule.

{9) Size premium applicable to the of the 6™ and 7" deciles of the NYSE/AMEX/NASDAQ as can be
gleaned from the information shown on page 3 of this Scheduls.

Saurce of Information: Ibbotson SBBI ~ %908 Valuation Yearbook — Ma%g; Results for Stocks, Bonds, Bills, and
Inflation for 1926-2007, Morningstar, Inc., Chicago, IL, 2008
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Ibbotson® SBBI°
2008 Valuation Yearbook

Market Results for
Stocks, Bonds, Bills, and Inflation
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Chapter 7

Firm Size and Retumn

The Firm Size Phenomenon

One of the most remarkable discoveries of modern finance js that of a relationship between firm
gize and return. The relationship cuts across the entire size spectrum but is most evident among
smaller companies, which have higher returns on average than larger ones. Many swudies have looked
at the effect of firm size on return.’ In this chapter, the retrns across the entire range of firm size
are examined.

Construction of the Decile Portfolios

"The portfolios used in this chapter are those created by the Center for Research in Security Prices (CRSP)
at the University of Chicagos Graduate School of Business. CRSP has refined the methodology of cre-
ating size-based portfolios and has applied this methodology to the entire universe of
NYSE/AMBX/NASDAQ-listed securities going back to 1926.

The New York Stock Exchange universe excludes closed-end mutual funds, preferred stocks, real
estate investment trusts, foreign stocks, American Depository Receipts, unit investment trusts, and
Americus Trusts. All companies on the NYSE are ranked by the combined market capitalization of their
eligible equity securities, The companies are then split into xo equally populated groups, or deciles.
Eligible companies traded on the American Stock Exchange (AMEX) and the Nasdaq National Market
{NASDAQ) are then assigned to the appropriate deciles according to their capitalization in relation to
the NYSE breakpoints, The portfolios are rebalanced, using closing prices for the last trading day of
March, June, September, and December. Securities added during the quarter are assigned ro the
appropriate portfolio when two consecutive month-end prices are available. If the final NYSE price of
a security that becomes delisted is a month-end price, then that month's return is included in the
quarterly return of the security’s portfolio. When a month-end NYSE price is missing, the month-end
value of the security is derived from merger terms, quotations on regional exchanges, and other sources.
If a month-end value still is not detexmined, the last available daily price is used.

Base security returns are monthly holding period returns. All distributions are added to the month-
end prices, and appropriate price adjustments are made to account for stock splits and
dividends. The return on a portfolio for une month is calculated as the weighted average of the
returns for its individual stocks. Annual portfolio retwns are calculated by compounding the monthly
portfolio returns.

Size of the Deciles

Table 7-1 reveals that the top three deciles of the NYSEJAMEX/NASDAQ account for most of the tota)
market value of its stocks. Nearly two-thirds of the market value is represented by the first decile, which
currently consists of 167 stocks, while the smallesr decile accounts for just over one percent of the

1 Rolf W, Banz was the first to document this phenomenan. See Banz, Rolf W, “The Relationship Berween Returns and Market
Value of Common Stocks,” Journal of Financial Economies, Vol. 9, 1981, pp. 3~18.
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market value. The data in the second column of Table 7~z are averages across all 8z years. Of course,
the proportion of market value represented by the various deciles varics from year to year.

Columns three and four give recent figures on the number of companies and their market
capitalization, presenting a snapshot of the structure of the deciles near the end of zo07.

Table 7-1*

Size-Decile Portiolios of the NYSE/AMEX/NASDAQ Size and Composition

1926 through September 30, 2007

Histarical Average Racant Dacile Markst Racent

Peroantage of Wumber ol Gapitalization Percenmtage of

Decile Totel Cepltalization Companies {in thousands} Total Capitalization
1-largest L% 167 $10,357,617,750 62.34%
H 1397% 174 2,321,351,920 14.0t%
3 1.68% 182 1,111,672,200 §60%
] 4.23% 184 708,686,610 421%
5 324% 203 641,399,780 3.26%
] 2368% 253 411,039,680 247%
7 LI5% 215 378,485,160 2.20%
B 1.30% 380 201,182,590 1.15%
B 1.02% B 284,538,240 171%
10-Smallest 0.83% 175 201,705,150 1.21%
Mid-Cep 3-5 16.53% §19 2,362,768,280 14.22%
low-Cap 6-8 5.43% 808 1,081,687,170 651%
Milcro-Cap 8-10 1.85% 2418 486,243,740 283%

Historlcal averege percentage of totel capitaization shaws the averags, bver tha last 82 yaars, of the decila market valuss
DAQ calcutates ench menth. Number of companias in deciles, recent markel

ay o parcantzge of the 1otal NYSEFAMEX/NAS!
capltalization of decllas, and recent percentage of tolal capltetimtion ere a3 of Septembar 30, 2007.

Table 7-2 gives the current breakpoints that define the composition of the NYSE/AMEX/NASDAQ size
deciles. The largest company and its market capitalization are presented for cach decile. Table
7-3 shows the historical breakpoints for each of the three size groupings presented throughout this
chapter. Mid-cap stocks are defined here as the aggregate of deciles 3-5. Based on the most recent data
(Table 7-2), companies within this mid-cap range have market capitalizations at or below
$9,206,713,000 but greater than $2,411,794,000. Low-cap stocks include deciles 6-8 and currently
include all companies in the NYSE/AMEX/NASDAQ with market capitalizations at or below
$2,411,794,000 but greater than $723,258,000. Micro-cap stocks include deciles 5-10 and include
companies with market capitalizations at or below $723,258,000. The market capitalization of the
smallest company included in the micro-capitalization group is currently $1,922,000.

$ Sousce: ©acoBox CRSP®, Center for Rescarch In Security Prices. Graduate School of Business, The Univarsity of Chicago
used with permission. All rights reserved. www.ersp-chicagogsh.edu
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Tabla 7-2¢

Size-Decile Portfatios of the NYSE/AMEX/NASDAQ, Largest Company
and Its Market Capitalization by Decile

Ssptember 30, 2007 '

Matket Capitslizetlon
of Largest Campany

Declle {in thousanda} Compary Nome
14.8mest $472.618,672 Exxon Moblt Corp.
2 20,234,526 General Mills Inc
3 8,208,713 Retlant Enargy Inc.
4 512,517 Manitawac Co. Inc.
B 342243 FMC Corp.
& 241,794 \Webster Financial Corp.
7 1,633,320 Simpson Manufasturing Co. .
8 1,120,765 Matal Managsment lnc.
9 123,258 Citadal Broadcasting Corp.
10-Smallest 353479 £margancy Medical Services Carp.

Presentation of the Decile Data

Summary statistics of annual returns of the ro deciles over 192.6-2007 are presented in Table 7-4. Note
from this exhibit that both the average return and the total risk, ot standard deviation of annual returns,
tend to increase as one moves from the largest decile to the smallest. Purthermore, the
~ serial correlations of returns are near 2ez0 for all bus the smallest deciles. Serial correlations and their
significance will be discussed in detail later in this chapter.

Graph 7-x depicts the growth of one doller invested in each of three NYSE/AMEX/NASDAQ
groups broken down into mid-cap, low-cap, and micro-cap stocks. The index value of the entire
NYSE/AMEX/NASDAQ is also included. All returns presented are yalue-weighted based on the
market capitalizations of the deciles contained in each subgroup. The sheer mapnitude of the size effect
in some years is noteworthy. While the largest stocks actually declined 9 percent in 1977, the
smallest stocks rose more than zo percent. A more extreme case occurred in the depression-recovery
year of 1933, when the difference between the first and tenth decile retuns was far more
substantial, with the largest stocks rising 46 percent, and the smallest stocks rising 218 percent. This
divergence in the perfarmance of small and large company stacks i3 a common occurrence.
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Tabla 7-3

Size-Decils Portfollos of the NYSE/AMEX/NASDAQ

Largast and Smallest Company by Siza Group

from 19276 to1985
) Caphaftzation of Largast Company " Capltalfzation of Smallast Company
{inthousands) {in thousands)

Datn MEd-Cop Low-Cag Miere-Sap Mid-Cop Low-Cap Micro-Cap
{Sept 30} 35 68 810 39 6B a1
1928 360,109 $13,785 §4.213 $13,800 $4.263 $43
1927 $64,620 $14.49) $4.415 $14,522 $4.450 $65
1928 360,810 $18,761 §5.074 $18,788 $5.18 $135
1928 $103,054 $24,328 $5.862 $24,80 $5871 3018
193¢ §66,750 $i2.818 $3,359 $13.050 §3,368 $30
1831 $42,807 §8,142 $1.927 $0,222 $1.944 $18
1932 12212 $2.208 4468 nwm $469 §19
1933 $40,288 $7.210 $1,830 $7,280 11,875 §12a
1934 $30,019 $6,638 31673 35,669 $1.89 $69
1935 $32,631 $6.518 $1,350 36,605 §1,383 $38
1936 $46,883 £11,605 2754 $11,526 $2,000 §88
1937 $51,750 $13,635 $3,539 $13,703 $3,563 58
1938 $35.018 $8.372 $2,195 48,400 $2,200 $80
1939 $35,408 $1.478 n.a9 $2,500 $1,854 $75
1840 $25,808 $7,880 1,831 $8.007 $1.822 $51
194% $30,352 $8,316 $2.088 $8,336 $2,087 $72
192 $26,037 46,868 0 $6,870 §L.70 392
19443 $42,121 $11,403 $3.047 $11,478 $3,903 $385
1844 $48.221 $13,086 $a.012 $13,068 $4,820 $309
1945 455,125 $17,325 $8.413 $12.578 $6,428 $225
1946 70784 $24,192 $10,148 $24,108 $10,068 $620
1847 $57,830 $17.718 $6.373 $17,136 6,380 $508
1948 $67,238 $19,632 $7.3%8 $18,651 $2.348 $663
1944 $56,082 314,548 §5.097 $14.577 $5.108 1378
1850 $66.143 $i8,675 $6,225 $18,700 §6.243 $303
1851 $82.617 $22,750 $7.690 $22.860 $7.600 $658
1852 $85,638 $25,408 §0,428 $25,452 $8,480 $480
1953 $98.z18 $26,340 $8,156 $25,374 $0,768 $459
1954 3125834 $29,707 $0,488 $29,700 $8,502 $483
1855 $170,828 $41,445 $12,368 341,601 $i2,444 $553
1958 $183,782 $48.805 $13.,52 $45,886 $13823 $1.122
1957 $194,300 §47,658 $13,844 $48,609 $13.848 1975
1958 $195,636 346,774 §13,780 $46.871 $13.816 $550
1859 $266,283 8400 $19,548 364,221 $19,701 31,804
1880 §252,262 351,485 $18,283 $61,529 $19.344 $831
1861 $208,261 $72.883 $23,662 $77,936 $23613 $2455
1982 $250,766 $50,785 $16,852 458,860 $19,568 $1.018
1863 $308,903 $71.846 $n0er $71.91 $24,056 $258
1964 $340.675 $74,508 $26,595 $70.937 $25,607 $223
1965 $355,676 $84,600 $20,483 $85,065 $28,643 $250
132 2008 Ibbotson® SBBI® Valuation Yearbook
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Table 7-3 {continued)
Siza-Decile Portfolios of the NYSE/AMEX/NASDAQ
Largest and Smallest Company by Size Group

{rom 1966 to 2007
Capitalization of Larges! Company Caphialization of Smallest Company
fin thausands} {in thouyands)

fate Mid-Cap Low-Lap Micro-Cap Mid-Cap Low-Cap Micro-Cop
{Sept 30} 35 &8 510 35 a8 %19
1966 $403,137 $99,960 $34,884 $100,167 $34,086 $361
1867 $459.430 §118,908 $42,188 $119,635 $42.297 $301
1958 $531,308 $150.883 $60.543 $151,260 $60,719 $592
1969 $518,485 $148,782 $54,353 142,31 $54,503 $2.119
1870 $382,854 $84,754 $29.816 $04,045 §29.932 §822
1974 $561,6090 $147.426 $45,570 $147,810 $45,571 £885
1972 $557,181 $143,835 $48,726 §144,263 $46,757 51,041
1973 $191,354 © $96.899 $79.352 $95.710 $29.430 $561
1874 $356,876 $79,879 $23.356 $80,280 $23.400 $444
1975 $477,054 $102,313 $30.353 $109,283 $30,394 $540
1976 $566,208 $121,717 $34,664 $121,892 $34.801 $564
1977 $584,577 $139,19%6 $40,700 $138,620 $40,765 $513
1978 $580,881 $164,093 $47.927 $164,455 $48,038 $630
1979 $665,019 11130 $61,197 $177,769 $61,274 $849
1880 $762,185 §199.312 $50.496 $199,316 $50,544 3549
1581 $852,307 §264,690 $72,104 $264,783 $72,450 $1.448
1982 $T10517 §210,301 $55,336 $210,630 $55.423 $1,080
19853 $1,208,811 $353,889 $104,382 $356.238  $104,608 §2,025
1984 $1,075,435 $315,%65 $91.004 $316,103 $91,188 $2,083
1885 $1,440.438 $370.224 $94,875 $370,729 $04,887 $760
1988 $1,857.621 $449.05 $110,607 $443,462 $110,953 $708
18647 $2.059,143 $459,948 $113.418 $4706862  $113.430 $1.277
1988 $1,957,826 $421,340 $34.449 $421,675 $34,673 $688
1889 $2,145,847 $480,975 - $100,285 5483623 $100,384 $38
1450 $aanzg $474,065 $93,750 $474.411 $93,790 $132
1831 $2,129,863 $457,958 $87,596 $458,850 $97,7133 $218
1652 §2.420,6M1 $500,327 $103,352 $600,346 $103,500 $510
1893 $2,105,192 $803,680 $137,105 $607,449 $132,137 3602
1994 $2.470,244 $635,059 $148,104 $597,975 $148.2i6 3598
1995 $2,789,930 647,210 $155,366 $647.263 $155,632 $69
1896 $3,142,657 $751,318 $183,001 $761,680 $193.018 $1,043
1987 $3.484.440 $813,922 $220,900 §$814385  $220,068 3585
1898 $4,218,707 525,658 $252,663 $826,215 $253,091 $1.871
1989 $4.251, 741 $676,308 $220,297 675,582 $720,458 $1.602
2000 $4,143,502 $840,000 $192,082 $840,730  $1892,439 §1,398
2001 $566,315  $1,109.224 $265,734 $1,108,969  $265738 $443
2002 $4930,328  §1,118526 $308.9890 $1.124,384 $308,245 §501
003 $4,744,560  $1,163.369 $320,680 $T,183423 $319529 fxkrd
2604 $6.241,953  $1,607,854 $505,437 $1,607.831 $506.,410 $1,383
2005 §7.107,244  $1,720.808 3686393 $1.720364  $507.243 $1.079
2006 §1111188 $1.940.508 $626,855 $1.947,240 $627,017 s2.u7
007 $9.206713  $S241L,1%4 $723,258 $2.413,5083 $§725,267 $1.022

Source: © 200601 CASP®, Center for Research in Secutlty Prcer. Graduate Sehool af Business, Tha Unlversity of Chicago
used with permission. Al rights rasesved. www ctap. chicagogsb.edy
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Table 7-4¢
Size-Declle Portfolios of the NYSE/AMEX/NASDAQ, Summary Statistics of Annual Returns
1926-2007

Beometric Arithmetio Standard Serlal
Dacile Moan Mean Deviatlon Corralatlon
1-largest 86 n3 18.9t 0.ca
2 1039 132 2182 0.04
3 13 137 2.3 ~0.03
4 111 11 2558 -0.0%
§ 1m7 148 26.48 ~0.02
[ 1.7 151 27.10 [i]x]
7 1.8 155 29.47 001
B 11.8 164 .18 0.05
8 ns 173 3645 0.04
10-Smallast 136 21.0 4458 018
Mid-Cap, 3-5 1n3 140 2442 ~0.02
Low-Cap, 6-8 Hi 158 29.03 0.03
Micro-Cap, 8-10 128 186 38.84 0.08
NYSE/AMEX/NASDAC 101 120 1994 0.03

Total Value-Waelghted Index

Aspects of the Firm Size Effest

The firm size phenomenon is remarkable in several ways. First, the greater risk of small stocks does not,
in the context of the capital asset pricing model {CAPM), fully account for their higher returns over the
long term. In the CAPM only systematic, or beta risk, is rewarded; small company stocks have had
returns in excess of those implied by their betas.

Second, the calendar annnal return differences between small and large companies are serially
correlated. This suggests that past annual returns may be of some value in predicting future annual
returns. Such serial correlation, or autocozeelation, is practically unknown in the market for large stocks
and in most other equity markets but is evident in the size premia.

Third, the firm size effect is seasonal, For example, small company stocks outperformed large com-
pany stocks in the month of January in a large majority of the years. Such predictability is surprising and
suspicious in light of modern capital market theory. These three aspects of the firm size effect—
long-term returns in excess of systematic risk, serial correlation, and seasonslity—will be analyzed
thoroughly in the following sections.

4 Souzce: @1cofior CRSP®, Center for Research in Sccurity Prices. Graduate School of Business, The Univexsity of Chicago
used with permlssion. All rights reserved. www.crsp.chicagogeb.edu
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Graph 7-1
Size-Decile Poxtfoliss of the NYSE/AMEX/NASDAQ: Wealth Indices of Investments in Mid-, Low-, Miero- and
Total Capitalization Stecks
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Long-Term Returns in Exeess of Systematie Risk

The capital asset pricing mode! (CAPM) does not fully account for the higher rerurns of small company
stocks. Table 7-5 shows the retumns in excess of systematic risk over the past 82 years for each decile of
the NYSE/AMEX/MNASDAQ. Recall that the CAPM is expressed as follows:

k= r+ (B, < EAP)

Table 7-5 uses the CAPM to estimate the return in cxcess of the riskless rate and compares this cstimate
to historical performance. According to the CAPM, the expected return on a security should consist of
the riskless rate plus an additional return to compensate for the systematic risk of the security. The
return in excess of the riskless rate is estimated in the context of the CAPM by multiplying the equity
risk premium by B (beta), The equity risk premium is the return that compensates investors for taking
on risk equal to the risk of the market as a whole (systematic risk).! Beta measures the extent to which
a security or portfolio is exposed to systemati¢ risk. The beta of each decile indicates the degree to
which the decile’s return moves with that of the overall market.

A beta greater than one indicates that the security or portfolio has greater systematic risk than the
market; according to the CAPM equation, investors ate compensated for taking on this additional risk.
Yet, Table 7-5 illustrates that the smaller deciles have had returns that are not fully explained by their
higher betas. This return in excess of that predicted by CAPM increases as one moves from the largest
companies in decile 1 to the smallest in decile xo, The excess return is especially pronounced for micro-
cap stocks (deciles 9-10). This size-related phenomenon has prompted a revision to the CAPM, which
includes 4 size premium, Chapter 4 presents this modified CAPM theory and its application in mote
detail,

‘This phenomenon can also be viewed graphically, as depicted in the Graph 7-2, The security
macket line is based on the pure CAPM without adjustment for the size premium. Based on the risk
{or beta) of a security, the expected return lies on the security market line. However, the actual historic
returns for the smaller deciles of the NYSE/AMEX/NASDAQ lie above the line, indicating that these
deciles have had returns in excess of that which is appropriate for their systematic risk.

-

2 The equity risk premium is estimated by the 82-year arithmetic mean return on lazge company stocks, r1.26 percent, less
the 8a-year asrithmetic mean iacome-return component of 10-year government bonds as the historica! riskless zate, in this
case 5.21 percent. (It Is appropriate, however, to match the maturity, or duration, of the riskless asset with the investment
horizon.) Sea Chapter 5 for more detall on equity risk premium estimarion.

3 Historlca) betas were calculated using a simple regression of the monthly portfolio {decile] toral retuzns in excess of the
jo-day U.S, Treasury bill tota] revurns versus the s&® 500 total rerums in excess of the jo-day LS. Treasury bill,
Janvary 1926-December 2007, See Chapree 6 for more detall on beta estimation.

} Source: © rooBor CRSP®, Center for Research in Security Prices. Graduate School of Business, The University of Chicago
uvsed with permission. All eights recerved. www.ctap.chicagogsb.edu
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Teble 7-5°
Long-Tarm Returns In Excess of CAPM Estimation for Decile Pertfolios of the MYSE/AMEX/NASDAQ

1926-2007

Realized Estimatad Stre Fremium

Asithmetic Retum tn Return In {Retamn In

Maan Encess af Excess of Excees of

Declle Bela® Retrn Risktess Rate®® Riskless Rate? CAPM
1-Largest 891 11.31% 8.10% 645% -0.34%
2 103 13.18% 1.95% 1.21% 0 68%
3 1.10 1372% 851% 1.75% 0.76%
4 112 1407% 8.86% 783% 0.83%
§ 116 14.85% 964% 817% 147%
g 118 1514% 993% B33% 160%
7 124 1546% 10 26% 8.76% 150%
8 130 1650% 11.38% 9.16% 220%
k] 135 11.28% 12.07% 951% 156%
10-Smallast M 2098% 15.77% - 9.85% 5682%
Mid-Cap, 3-5 112 1401% 8.81% 1.68% 0.92%
Low-Cap, -8 122 1545% 10.28% BE4% . 1.65%
Micra-Cap, 810 1.36 1846% 13.25% 9.59% 3.65%

*Batgs aie astlmaled from monthly portfalio tatal retums I excesy of tha 30-day .S Treasury bill total retum versus tha S&P 500 total retuing
I excess of the 30-dey U.S. Treasury b1, January 1926-December 2007.

“*Historical siskloss 1sia [s measured by the BZ-year erithmetic mrean Income tstum companant of 20-ysal guvarnment bonds (5.21 parcent}

1Caleutated In tha context of the CAPM by muttiplying th equity sisk premium by beta. Tha equlty risk premium Is estimated by the arithmedic
tmaan totad ralum of the S&P 500{12 26 parcant) minus the arithinoils mean income retum componant of 20-year government bonds
{5 21 percent) from 1826-2007

Graph 7-2!
Sacurity Market Line versus Size-Dacile Partfolios of the NYSE/AMEN/NASDAQ
1926-2007
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Further Analysis of the 10th Decile

The size premia presented thus far do a great deal to explain the return due solely to size in publicly
traded companies. However, by splitting the zoth decile into two size groupings we can get a closer look
at the smallest companies, This magnification of the smallest companies will demonstrate whether the
company size io size premia relationship continues to hold true.

As previously discussed, the method for determining the size groupings for size premia analysis
was to take the stocks traded on the NYSE and break them up into 1o deciles, after which stocks
traded on the AMEX and NASDAQ were allocated into the same size groupings. This same method-
ology was used to split the zoth decile into two parts: 10a and zob, with xob being the smallex of the
two. This is equivalent to breaking the stocks down into 20 size groupings, with portfolios 1g and zo
representing xoa and rob.

“Table 7-7 shows that the pattern continues; as companies get smaller their size premium increases.
There is a noticeable increase in size premium from x0a to xob, which can also be demonstrated
visually in Graph 7-3. This can be useful in valuing companies that are extremely small. Table 7-6
presents the size, composition, and breakpoints of deciles zoa and rob. First, the recent number of com-
panies and total decile market capitalization are presented. Then the largest company and its market
capitalization are presented.

Breaking the smallest decile down lowers the significance of the results compared to results for the
zoth decile taken as a whole, however. The same holds true for comparing the xoth decile with the
Micro-Cap aggregation of the gth and zoth deciles, The more stocks included in a sample the more
significance can be placed on the results. While this is not as much of a factor with the recent years of
data, these size premia are constructed with data back to 1926. By breaking the roth decile down into
smaller components we have cut the number of stocks included in each grouping. The change over time
of the number of stocks included in the xoth decile for the NYSE/AMEX/NASDAQ is presented in Table
-8, With fewer stocks included in the analysis early on, there is a strong possibility that just = few
stocks can dominate the returns for those early years.

While the number of companies included in the xoth decile for the early years of our analysis is
low, it is not too low to still draw meaningful results even when broken dowa into subdivisions roa and
rob. All things considered, size premia developed for deciles roa and zob are sigaificant and can be used
in cost of capital analysis, These size premia should greatly enhance the development of cost of capital
analysis for very small companies.

Tabls 7-8*

Size-Decile Portfolios 10a and 10b of the NYSE/AMEX/NASDAG,
Largest Company end lts Market Capitalization

September 30, 2007

Reaept Declle Warkat Capilalization
Recent Number Maskst Capitalization of Largest Compan Gompany
Degile of Companies {in thousands) {In thousands, Nems
108 386 103,458,780 363478 Emergency Medlcal Services Corp.
10b 1,405 143,681,287 211,590 Miltar Industries Ine., Tenn.

Mote: Thass numbiars may not aggregate 1o equal declle 10 figuies.

# Source: BaoaBotr CRSPY, Center for Research in Security Prices. Graduate School of Business, The University of Chicaga
used with permission. All eights reserved. www.crup.chicagogsb.edu
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Table 7-7¢
Long-Tarm Relusns {n Excess of CAPM Estimation for Decile Portiolios of the NYSE/AMEX/NASDAD,
with 10th Decile Split
1926--2007
Aestized Estimated She Premium
Arlthmetio Retum in Return in {Return In
Mesn Excass ul - Excessof Exosas of
Beta® Raturn Rishtosa Knte** Riskless Ratat CAPM]
{-largest 09! H3% 610% 6.45% =0.34%
2 1.03 13 16% 7185% 1.27% 088%
3 110 1372% 851% 1.75% 0.76%
4 112 1407% 8856% 1.83% 093%
b 116 1485% 9.64% 8.17% 1.47%
6 1.1 15.14% 983% BI3% 160%
7 124 15.46% 10.28% B.76% 1.50%
8 1.30 16568% 11.98% 9.18% 220%
9 1.35 17.28% 1207% 9.51% 2.56%
10a 1.42 19.22% 14.01% 10.02% 189%
10b-Smallest 1.3% NN 19.50% R 873%
Mid-Cap, 3-5 BAF 14.01% B.B1% 7.88% B92%
{ow-Cap, 8-8 1.22 15.45% 10.26% 8.54% 1.65%
Micro-Cap, 9-10 136 18.48% 13.25% 955% 1.65%

*Aetas ace astimated fiom monthly portfalio total returns in excess of the 30-day U.S. Treasury bifl total returm versus the S&F 500 total retytns
Tn xcess of the 30-day U.S. Tisasury bill, January 1926-Dacamber 2007 .

**{fixlatical tiskless rata és maasured by e B2-year adihmatic masn Income ratum componant of 20-year govemmant bonas {5 21 pezcent).

tCalculaled in the context of the CAPM by multlplying the equity risk premium by bata. The equity risk pramium Is estimated by the arithinatlc
miean 1atad rtern of ke SEF 500 (12.28 percent) minus the arthmetlz maan Incoma ratwn componant of 20-year government bonds
{521 percent} liom 1926-2007.

Graph 73
Security Market Line versus Size-Decile Portlolios of the NYSE/AMEX/NASDAQ, with 10th Decile Split
1926-2007
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Chapter7

Table 7-8¢

Historical Number of Companies for NYSE/AMEX/NASPAQ Decile 10
Sept. Nomber of Companlas
1925 gz
1930 n
1940 78
1850 100
1560 103
1970 865
1830 E8S
1990 1.814
2000 1,527
005 1,748
2008 1,144
007 1775

*Tha fawest number of companies was 43 in March, 1926

Altarpative Mathods of Calculating the Size Premia

The size premia estimation method presented above makes several assumptions with respect to the
market benchmark and the measurement of beta. The impact of these assumptions can best be examined
by looking at some alternatives. In this section we will examine the impact on the size premia of using a
different market benchmark for estimating the equity risk premia and beta, We will also examine the
effect on the size premia srudy of vsing sum beta or 2n 2nnual beta.*

Changing the Market Benchmark

In the original size premia study, the s&p 500 is used as the market benchmark in the calculation of the
realized historical equity risk premium and of cach size group's beta. The NYSE total value-weighted
index is a common altecnative market benchmark nsed to calculate beta. Table 7-9 uses this market
benchmark in the calculation of beta. In order to isolate the size effect, we require an equity risk
preminm based on a large company stock benchmark. The NYSE deciles 1~2 large company index
offers 2 mutually exclusive set of portfolios for the analysis of the smaller company groups: mid-cap
deciles 3—35, low-cap deciles 6-8, and micro-cap deciles 9-xo. The size premia analyses using these
benchmarks are summarized in Table 7-5 and depicted graphically in Graph 7-4.

For the entire period analyzed, 19262007, the betas obtained using the NYSE total value-
weighted index are higher than those obrained using the sup soo. Since smaller companies had
higher betas using the NYSE benchmark, one would expect the size premia to shrink. However, ag was
illustrated in Chapter s, the equity risk premium calculated using the N'YSE deciles 1-2 benchmark
results in a value of 6.35, as opposed to 7.05 when using the s&p 500. The effect of the higher betas
and lower equity risk premium cancel each other out, and the resulting size premia in Table 7-9 are
slightly higher than those resulting from the original study.

4 Sum beta js the method of beta estimation desceibed in Chapter ¢ that was developed to better account far the lagged

reaction of small stocks to market movements. The sum betx methodology was developed for the same reason that the
size premls were developed; stall company betas werz too small vo account for all of their excess rerurns.

% Sonrce: @1c080s CRSP®, Center for Research in Securlty Prices, Graduate Schoo! of Business, ‘The Univecsity of Chicago
used with permisston. All clghts reserved. www.crsp.chicagogsb.edu

140 2008 fbotson® SBBI® Valuation Yearbook



Migs arican Waler Compan

Markel-to-Book Raties, Eaminga / Book Ratios and
Inflation for Standard & Poor's Industrial Index and
the Standand & Poor's 500 Composite Index

from 1847 through 2007

Schedule PMA-21

Market-
to-Book Earnings/
Yoar Ralio (1) Book Ratio (2)
S&# 500 3&P 500
S&P Industrial Composita S&P Industrial Composite
Index (3} Index (3) Index (3} tndex (3] Inflation (4) Eamings / Bogk Ratio - Net of Infiation
1947 1.23 % NA 13.0 % NA, 8.0 % 40 % NA
1948 1.13 NA 17.3 NA 27 1486 NA
1948 1.00 NA 16.3 NA (1.8) 8.1 NA
1950 1.16 NA 18.3 NA 5.6 125 NA
1951 1.27 NA 14.4 NA 59 85 NA
1952 1.29 NA 127 NA 09 11.8 NA
1853 1.21 NA 127 NA 08 12.1 NA
1954 1.45 NA 135 NA (0.5) 14.0 NA
1955 1.81 NA 16.0 NA 0.4 156 NA
1956 1.92 NA 137 NA 29 10.8 NA
1857 1.7 NA 125 NA 3.0 8.5 NA
1958 .70 NA 938 NA 1.8 B.0 NA
1959 1.94 NA 1t.2 NA 1.8 2.7 NA
1960 1.82 NA 103 NA 1.5 38 NA
1861 2.0 NA 9.8 NA o7 9.t NA
1962 1.83 NA 10.9 NA 12 9.7 NA
19863 1.94 NA 1.4 NA 1.7 a7 NA
1964 2.18 NA 123 NA 12 1141 NA
1965 2.21 NA 13.2 NA 9 13 NA
1966 2.00 NA 13.2 NA 3.4 98 NA
1967 2.05 NA 121 NA 3.0 a1 NA
1968 217 NA 12.6 NA 4.7 79 NA
1969 210 NA 121 NA 8.1 60 NA
1970 N NA 104 NA 5.5 4.9 NA
1971 1.99 NA 1.2 NA 3.4 18 NA
1972 2.18 NA 120 NA 34 8.6 NA
1973 1.96 NA 1486 NA 8.8 58 NA
1974 1.39 NA 148 NA 12.2 28 NA
1975 1.34 NA 123 NA 7.0 5.3 NA
1976 1.51 NA 14.5 NA 4.8 97 NA
1977 1.38 NA 14.8 NA 6.8 78 NA
1978 .25 NA 15.3 NA 8.0 6.3 NA
1979 1.23 NA 17.2 NA 133 39 NA
1980 1.3 NA 15.6 NA 1224 32 NA
1981 1.24 NA 149 NA 89 6.0 NA
1982 1.17 NA 13 NA 39 74 NA
1983 1.45 NA 122 NA 38 B4 NA
1984 1.4§ NA 14.6 NA 4.0 106 NA
1985 1.67 NA 122 NA 33 84 NA
1986 2,02 NA 11.5 NA 1.4 104 NA
1987 2,50 NA 15.7 NA 4.4 11.3 NA
1888 213 NA, 18.0 NA 44 14.6 NA
1889 2.56 NA 18.5 NA 4.7 138 NA
1980 2,63 NA 16.3 NA 5.1 10.2 NA
1991 237 NA 108 NA 3.1 .7 NA
1992 3.29 NA 139 NA 29 10.1 NA
1993 372 NA 15.7 NA 28 129 NA
1594 373 NA 2.0 NA a7 203 NA
1995 4.06 264 229 160 % 25 204 135 %
1996 4.79 3.00 248 1638 33 218 13.5
1997 5.88 3.53 248 163 1.7 229 14.6
1988 7.13 416 21.3 14.5 1.6 19.7 12.9
1999 8.27 4.76 252 171 27 225 14.4
2900 7.51 4.61 233 16.2 34 20.5 128
2001 NA 3.50 NA 7.4 16 NA 5.8
2002 NA 293 NA 8.3 24 NA 59
2003 NA 2.78 NA 14.1 19 NA 12.2
2004 NA 291 NA 15.3 33 NA 120
2008 NA 2.78 NA 18.4 34 NA 13.0
2006 NA 275 (5) NA 17.2 25 NA 14.7
2007 NA 2.7 (%) NA 12.8 4.1 NA 8.7
Average 2.34 % 3 % 14.9 % 145 % 3.8 % 12.3"% 118 %

Notes: (1) Market-to-Book Ratio equals average of the high and low market price for the year dividad by the average booX value.

{2

Earnings/Bock equals eamings per share for the year divided by the average book valua.

{3) On January 2, 2001 Standard & Poor's released Global Industry Classification Standard {GICS} price indexes for ali Standard & Poor's U.5. indexes. As
a rasut, all S&P Ind
comparable lo tha former S&P Industral Index and data for the former S&P Industral Index has baen discontinued.

(4} As measured by \he Consumer Price Index (GPI),

(5} Ratios for 2006 / 2007 are based upon estimated book values using the actual average price and the estimated book value calculated by adding the
2006 earmings per share (o the 2005 / 2008 book value per share and then subtracting the 2006 / 2007 dividends per share as provided by Standard &
Poor's Statistical Record - Currant Slatistics, March 2008, p. 29.

Source of nformation:

have been

Standard & Poor's Saecurity Prica Index Recerd, 2000 Edition, p. 40

Standard & Poor's Stalistical Service, Current Statistics, January 2001, p. 36
Standard & Poor's Statistical Service, Current Statislics, June 2006, p. 29.
Standard & Poor's Stalistical 5
Standard & Poor's Statistical Service, Cument Statistics, March 2008, p. 29.
Standand & Poor's Compustat Ssrvices, Inc. PC Plus Research Insight Database
Ibbolson Associates, Stocks, Bonds, Bills and Inflation - Vatualion Edition 2008 Yearbook, 2008, Table B-15, pp. 256-257.

ke, Cument

August 2007, p. 28.

d with @ common base of 100 at a start date of December 31, 1994. Also, the GICS industrial ssclor ls not
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Missouri American Water Company
Indicated Common Equity Cost Rate
Through Use of a Risk Premium Model
Usi ted Total Market Approach
The Prxoy Group
of MIEC Wilness
Janous' Ten Gas
MIEC Witness Janous' Water Distribution
Line No, Proxy Group Companies
1. Prospective Yis!d on Aaa Rated
Corporate Bonds (1) 5.87 % 5.87 %
2, Adjustment to Reflect Yield Spread
Between Aaa Rated Corporate
Bonds and A Rated Public
Utliity Bonds 0.72 (2) 072 ()
3. Adjusted Prospective Yield on A Rated
Public Utility Bonds 8.59 % 6.59 %
4, Adjustment {o Reflect Bond
Rating Differenca of Proxy Group 0.00 (3) 0.19 {4)
5. Adjusted Prospective Bond Yield 6.59 6.78
6. Equity Risk Premlum (5} 5.37 5.02
7. Risk Premium Derived Gornmoen
Equity Cost Rate 11.96 % _11.80 %

Notes: (1) Derived in Note (3) on page § of Schedule PMA-20.

(2) The average yield spread of A rated public utility bonds over Aaa rated corporate bonds of 0.72%

from page 3 of this Schadule,

(3) No adjustment necessary as the average Moody's bond rating of the proxy group Is A2 as shown

on page 2 of this Schedule.

(4) Adjustment to reflact the A3 Moody's Bond Rating of the Proxy Group of Ten Gas Distribution
Companles. Ag shown on page 2 of this schedule. The 18 basis point adjustment is detived by
taking 1/3 of the spread between Baa and A2 Public Utiltty Bonds (1/3 * 0.58% = 0.19%)

{8) From page 4 of this Schedule.
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Missourf American Water Company
Judgment of Equity Risk Premium for
MIEC Witness Janous' Water Proxy Group

Notes: (1) From page 5 of this Schedule.
(2) From page 6 of this Schedule,

and MIEC Witness Janous' Gas Distribution Proxy Group
MIEC Witness Jenous'
Line No. __Water Proxy Group
1. Calculated equity risk
premium based on the
totat market using
the beta approach (1} 8.08
2. Mean equity risk premium
based on a siudy
using the holding pericd
returns of public utilities
with A rated bonds (2) 4.65
3. Average equity risk premium 5.37 %

Schedute PMA-22
Page4of 7

MIEC Witness
Janous' Gas
Distribution Proxy

Group

539

4.65

802 %
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Missour American Waler Company
Derivation of Equily Risk Premium Basad on {he Total Markat Approach
Using the Bela for
MIEC Witnasea Janous' Waler Proxy Group
end MIEC Wilness Janous' Gag Distribiion Proxy Group

MIEC Witnass Jenous' Walar

Bchadule PMA-22
Paga Sof 7

MIEC Witness Janaus' Gas

Proxy Group Disirbution Prowy Group

Arithmatic mean total relurn rale on

the Standard & Peor's 500 Compesiie

Index - 1828-2007 (1) 12.30 % 1230 %
Arfihwetlc mean yleld on
Aaa and Aa Corporate Bonds

1926-2007 (2) 8.10; @.10)
Historicai Equity Risk Premium 520 % 620 %
Foracested 3-5 yoar Tolel Annual

Market Raturn [3) 1815 % 1815 %
Prospactive Yield an Aaa Raled

Corperate Bonds (4) 5.87 6,87
Forecasted Equity Risk Premlum 12.28 % 1228 %
Conclugion of Equity Risk Pramium (5} 820 % 620 %
Adusted Value Line Bela (6) 298 0.87
Bela Adjustad Equity Risk Premium ——08 % 539 %

From [bbgston S8B! - 2008 Vakation Yearbogl - Market R
Infiatien for 1628:2007 , Momingstar, Inc., 2008 Chicago, |
From Moody's industrial Manual and Mergent Bond Record Monlhly Updale.
From page 3 of Scheadule PMA-23.

Averaga forecast basad upon six quarterty estimetes of Aaa rated corporate bonds per the consensus
of naaty 50 economisls reported in Blue Chip Financlal Forecasis dated Seplembeyr 1, 2008 (sse
page 2 of Schadule 14). The eslimales are dolailed below,

TFhird Quarler 2008 570 %
Fourth Guarler 2006 570
Firet Quarter 2009 6.80
Second Quarter 2009 5.80
Third Quarier 2003 6.00
Fourth Quarier 2008 8.10
Averags 5.87 %

The average of tha Historical Equity Risk Premium of 8,20% from Line No. 3 and tha Foracastad
Equity Risk Prembum of 12.28% from Lina No. 6 {(6.20% + 12.28%)/ 2 = 8.24%. Normally, Ms. Ahem
would use the uverage Historical Equity Risk Premium In her Risk Premium Anafysis. However, in Ms.
Ahem’s opinlon, tha curent and recent substantial volalility In the siock market Is exiraordinary and
nol representative of the expected long-term, Consaquantly, [n this instance, Ms. Ahsm wil not
consider what she balleves is an exiraordinary axpected caplial appreciation and lnstead will rely only
upon the 6.20% hislorical markat pramium,

From page B of this Schedula.
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sou rican Wat mpan
Derivation of Mean Equily Risk Premium Based on a Study

Using Holding Period Returns of Public Utilities

Over A Rated
Public Utility Bonds
AUS Consultants -
Line Utility Services
. No. Study (1)
Time Period 1928-2007
1. Arithmaetic Mean Holding Period
Retums (2):
Standard & Poor's Public
Utility Index 11.24 %
2. Arithmetic Mean Yleld on;
Moody's A Rated Public Utility Bonds (6.59)
3. Equity Risk Premium 4.65 %

Notes: (1) S&P Public Utility Index and Moody's Public Utility Bond Average Annual Yields
1928-2007, (AUS Consultants - Wility Services, 2008).

{2) Holding period returns are calculated based upon Income received (dividends
and interest) plus the relative change in the market value of a securily over a one-
year holding period.
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Page 7 of 7
Missourt American Water Company
Valua Line Adjusted Belas for
MIEC Withess Janous' Water Proxy Group
EC Witnes: ' Gas D n Proxy Gro
Value Line
Adjusted
Beta (1)
MIEC Witness Janous' Water Proxy
Group
Amarican States Water Co, 1.05
Aqua America, Inc. (.95
California Water Servica Group 1.15
Connecticut Water Service, Inc. 0.85
Middlesex Water Company 0.90
SJW Corp. 1.15
Southwest Water Company 1.058
York Water Company 0.50
Average __bsa __
MIEC Witness Janous' Gas
Distribution Proxy Group
AGL Resources, Inc. 0.85
Atmos Energy Corp. 0.85
Laclads Group, Inc. 0.80
New Jersey Resources Corp. .85
NICOR Inc. 0.95
Northwest Natural Gas Company 0.80
Pledmont Natural Gas Co., inc. 0.85
South Jersey Industries, Inc. 0.85
Southwest Gas Corporation 0.90
WGL. Holdings, Ing. 0.90
Avarage 0.87

{1} From MIEC Wilness Janous' Schedule BAJ-11.



Line

Motes:

uri r Com
Indicated Common Equity Cost Rate Through Use
of the Cepital Asset Pricing Maodel for
MIEC Witness Janous' Water Proxy Group
a C 8 8' Gas Disfribution Proxy G

MIEC Witness Janous'
Water Proxy Group

Traditiona)] Capita) Asset
Pricing Model (1) 11.85 %

Emplrical Capital Asset

Pricing Model (1) 11.84 %
Conclusion 11.80 %

{1} From page 2 of this Schedule.

Schedule PMA-23
Page 1 of 3

MIEC Witness
Janocus' Gas
Disgtribution Proxy
Group

11.28 %

1151 %

11.40 %



MIEC Whiness Janous' Water Proxy
Broup

American States Water Co.
Aqua America, Inc,

Californta Water Servica Group
Connecticut Water Serive Gorp.
Middlesex Water Company
SJw Corp. .

Southwest Walter Company
York Water Company

Average

MIEC Witness Janous' Gas Distribution
Proxy Group

AGL Resources, [ne.

Atmos Energy Comp.

Laclede Group, Inc.

New Jersay Resources Corp.
NICOR Inc.

Norihwast Natural Gas Company
Pledmont Natural Gas Ca., Inc.
South Jersey Indusiries, Ino.
Southwest Gas Corporation
WL Hoklings, Inc.

Average

MIEC Witnass Janous' Water Proxy
Group

American Stales Water Co.
Aqua America, Inc.

California Water Servies Group
Gonnecticut Watar Serive Corp,
Middlesex Water Company
SJWCorp.

Southwast Water Company
York Water Company

Average

MIEC Whnass Janous' Gas Distribulion

AGL Resources, Inc.,

Alrmos Energy Corp.

Laclade Group, Inc.

New Jersay Resourcas Corp.
NICOR Inc.

Northwest Natural Gas Gompany
Piedmont Natural Gas Co., Inc.
South Jersey Industries, Ino.
Southwett Gas Corporation
WL Holdings, Inc,

Average

See page 3 {or notes,

Missour| Amarican Water Company
Indicated Commuon Equity Cost Rate Through Use
of the Capital Asset Pricing Model for
MIEG VWitness Janous' Watar Proxy Group

and

58 Janous' Gas Grou;
1 2
Company-Specific
Valua Line Risk Premlum
Adusted Based on Market
Baeta (1) Premium of 7.10% [2)

0.85
0.85
0.60
0.65
0.95
0.80
0.85
0.86

0.90
0,87

1.06

118
0,86

0.85
0.85
0.80
0.85

0.80
.85
0.85
0.80
0.80

0.87

Scheduls PMA-23
Page2of3

2

CAPM Rasult
Including
Risk-Free

Rateof 5.10% (3)

Traditional Capital Asget Prickig Mods (4)

7.48 %
6.76
817
8.04
839
8.17
7.48
3.65

8.78 %

8.04 %
8.04
8.39
8.04
8.76
5.68
8,04
8.04
6.39
6.39

6.18 %

737 %
6.83
1.80
6.30
8.67

7.37
4.44

884 %

630 %

8.67
8.30
883
8.04

.30
6.57
6.57

841 %

12586 %
11,85
13.27
11.14
11.49
13.27
12,66
8,65

11,85 %

11.14 %
11.14
11.40
11.14
11.85
10.78
.14
1114
1149
1148
11.28 %

1247 %
11.93
13.00
11.40
11.67
13,00
1247
8.54

11.94 %

11.40
11.40
11.87
11.40
183
114
11.40
11.40
11.67

11.67
11.51 %
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Missouri American Water Company
Development of the Market-Required Rale of Return on Commaon Equity Using
the Capital Asset Pricing Model for
MIEC Witness Janous’ Water Proxy Group
and MIEC Witness Janous' Gas Distribution Proxy Group
Adjusted to Reflect a Forecasted Risk-Free Rate and Market Retum

Notes:
(1) From the MIEC Witness Janous' Schedule BAJ-11.

(2) Forreasons explained in Ms. Ahern's accompanying direct testimony, from the three previous month-
end (Jun. '08 — Aug. ‘08), as well as a recently available (September 19, 2008), Value Line Summary
& Index, a forecasted 3-5 year total annual market return of 18.15% can be derived by averaging the
3-month and spot forecasted total 3-5 year total appreciation, converting it into an annual market
appreciation and adding the Value Line average forecasted annual dividend yield.

The 3-5 year average total market appreciation of 80% produces a four-year average annual
return of 15.83% ((1.80°%) - 1). When the average annual forecasted dividend yield of 2.32% is added,
a total average market return of 18.15% (2.32% + 15.83%) is derived.

The 3-month and spot forecasted total market return of 18.15% minus the risk-free rate of
5.10% is 13.05% (18.15% - 5.10%). The Morningstar, inc. (Ibbotson Associates) calculated market
premium of 7.10% for the period 1926-2007 results from a total market return of 12.30% less the
average income return on long-term U.S. Government Securities of 5.20% (12.30% - 5.20% = 7.10%).
This is then averaged with the 13.056% Value Line market premium resuiting in a 10.08 % market
premium. In Ms. Ahern's opinion, the current and recent substantial decline in the stock market is
extraordinary and not representative of the expected long-term. Consequently, in this instance, Ms.
Ahem will not consider what she believes is an extraordinary expected capital appreciation and
instead will rely only upon the 7.10% historical market premium which will be then multiplied by the
beta in column 1 of page 20 of this Exhibit,

(3} From the MIEC Witness Janous' Schedule BAJ-12.
(4) The traditional Capital Asset Pricing Model (CAPM) is applied using lhe following formula:
Rs=Rr+ ﬂ(Rm-RF)
Where Rs = Retum rate of common stock
Rr = Risk Free Rate
f = Value Line Adjusted Beta
Rwu = Return on the market as a whole

(5 The empirical CAPM is applied using the foll
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