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1} Q. PLEASE STATE YOUR NAME, OCCUPATION AND BUSINESS
2 ADDRESS FOR THE RECORD.
34 A My name is Kirsten Weeks. I am employed as a Manager of Regulatory
4 Accounting at Utilities, Inc., 2335 Sanders Road, Northbrook, Illinois 60062.
51 Q. ONWHOSE BEHALF ARE YOU TESTIFYING IN THIS CASE?
6§ A I am testifying in this proceeding on behalf of the applicant, Bermuda Water
7 Company (“Bermuda” or “Company”).
81 Q. ARE YOU THE SAME KIRSTEN WEEKS WHO FILED DIRECT
9 TESTIMONY IN THIS DOCKET?
10§ A Yes. My direct testimony addressed the Company’s application on the issues of
11 rate base, income statement, rate design and cost of capital.
12 WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY?
P To respond to the direct testimony and recommendations filed by the Utilities
H Division Staff, Jeffrey M. Michlik on the issues of rate base, operating revenues
b and expenses, revenue requirement, rate of return and rate design, and Marlin Scott
o Jr. on engineering analysis. In addition, I will address the direct testimony
v submitted by William Rigsby on behalf of the Residential Utility Consumers Office
' (“RUCO”) concerning his proposed hypothetical structure for Bermuda. The
v remainder of the Company’s rebuttal to RUCO’s cost of capital testimony will be
i(z addressed by Pauline M. Ahearn.
n | Q MS. WEEKS, CAN YOU PLEASE SUMMARIZE YOUR REBUTTAL TO
23 THE DIRECT TESTIMONY SUBMITTED BY MR. MICHLIK AND MR.
24 SCOTT ON BEHALF OF STAFF?
25 | A. Yes. Simply put, the Company is willing to accept all the analysis, adjustments
26 and recommendations made by Staff in their direct testimony.
o Eoon i 2




A PROFESSIONAL CORPORATION|
PHOENIX

1| Q. SO YOU ARE WILLING TO ADOPT STAFF’S TESTIMONY ON THE
2 ISSUES OF RATE BASE, OPERATING REVENUES AND EXPENSES,
3 REVENUE REQUIREMENT, RATE OF RETURN, RATE DESIGN AND
4 ENGINEERING AS YOUR OWN?
5 A. Yes, with a few minor caveats. First, although I am not an engineer, I do accept
6 Marlin Scott’s conclusions and recommendations contained in his direct testimony
7 on behalf of the Company. Second, while Staff neither accepts, denies or
8 recommends use of the leverage formula — as a cost of capital analysis — based on
9 standards adopted by the Florida Public Service Commission, the Company is
10 willing to withdraw its request for its adoption in this proceeding provided that all
1 of Staff’s recommendations are adopted.
12 Q. WHAT ABOUT THE COST OF CAPITAL ANALYSIS PROVIDED BY
. RUCO?
14
15 A. According to Mr. Rigsby, the reason why RUCO intervened in this proceeding was
16 to address Bermuda’s cost of capital approach proposed in its application, which
17 was to adopt the leverage formula developed and adopted by the Florida Public
18 Service Commission. See Direct Testimony of William A. Rigsby at p. 3, In. 14 to
19 p. 4, In. 2. However, given that the Company is willing to withdraw its request to
20 apply the Florida leverage formula in this proceeding, it would appear as if
21 RUCQO’s intervention is no longer warranted.
22 | Q BUT RUCO DID PROVIDE EXTENSIVE COST OF CAPITAL
23 TESTMONY TO SUPPORT ITS RECOMMENDATION TO REJECT THE
24 FLORIDA PUBLIC SERVCIE COMMISSION LEVERAGE FORMULA,
25 CORRECT?
26
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A. Yes. And an extensive rebuttal is being submitted by the Company to demonstrate

why Mr. Rigsby’s analysis is incorrect in the event that the Commission chooses to
adopt RUCO’s cost of capital position in this proceeding. Rebuttal Testimony of
Pauline Ahearn, CRRA, AUS Consultants. However, the Company expects that by
removing the stated reason for RUCO’s intervention, the parties can avoid

extensive cost of capital testimony and cross-examination during the hearing.

Q. ASSUMING THAT BERMUDA’S COST OF CAPITAL IS ADDRESSED BY
RUCO DURING THE HEARING, IS THERE ANYTHING ELSE YOU
WANT TO ADDRESS CONCERNING MR. RIGSBY’S COST OF CAPITAL
TESTIMONY?

A. Yes, I would like to address one more issue — the Company’s capital structure. Mr.

Rigsby recommends that the Commission adopt a hypothetical capital structure for
Bermuda that consists of 60% common equity and 40% debt. However, I believe
that the Commission has previously accepted a 100% equity capital structure for
other similarly situated utility companies in Arizona. Nothwithstanding the
rebuttal testimony provided by Pauline Ahearn on behalf of the Company, using a
capital structure that consists of 100% equity is appropriate in this case as well.
The Company agrees with Mr. Michlik that a return on equity of 8.82% is

reasonable given the financial and business risks associated with Bermuda.
DOES THIS CONCLUDE YOUR REBUTTAL TESTIMONY?

Yes.

2493552.1
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1  Introduction
2 Q. Please state your name, occupation and business address.

3 A My name is Pauline M. Ahern. I am a Principal of AUS Consultants. My business

4 address is 155 Gaither Drive, Suite A, Mt. Laurel, New Jersey 08054.

5 Q. Please summarize your professional experience and educational background.

6 A. I have offered expert testimony on behalf of investor-owned utilities before twenty-six

7 state regulatory commissions on rate of return issues, including but not limited to

8 common equity cost rate, fair rate of return, capital structure issues, credit quality issues

9 and the like. I am a graduate of Clark University, Worcester, MA, where I received a
10 Bachelor of Arts degree with honors in Economics in 1973. In 1991, I received a Master
11 of Business Administration with high honors and a concentration in finance from Rutgers
12 University. The details of these appearances, my educational background, presentations I
13 have given and articles I have co-authored are shown in Appendix A supplementing this
14 testimony.
15 On a monthly basis, I also calculate and maintain the American Gas Association
16 (A.G.A.) Gas Index under contract with the A.G.A., which serves as the benchmark
17 against which the performance of the American Gas Index Fund (AGIF) is measured.
18 The A.G.A. Gas Index and AGIF are a market capitalization weighted index and fund,
19 respectively, comprised of the common stocks of the publicly traded corporate members
20 of the A.G.A.
21 I am also the Publisher of AUS Utility Reports, responsible for supervising the
22 production, publication, distribution and marketing of its various reports.

23 I am a member of the Society of Utility and Regulatory Financial Analysts
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(SURFA) where I serve on its Board of Directors, having served two terms as President,
from 2006 — 2008 and 2008 — 2010. Previously, I held the position of Secretary/Treasurer
from 2004 — 2006. In 1992, I was awarded the professional designation "Certified Rate
of Return Analyst" (CRRA) by SURFA, which is based upon education, experience and
the successful completion of a comprehensive written examination.

I am also an associate member of the National Association of Water Companies,
serving on its Finance/Accounting/Taxation Committee; a member of the Energy
Association of Pennsylvania, formerly the Pennsylvania Gas Association; and a member
of the American Finance and Financial Management Associations.

What is the purpose of your testimony in this proceeding?

The purpose of this testimony is to rebut certain aspects of the direct testimony of
William A. Rigsby, CRRA, relative to his recommended common equity cost rate.
Specifically, I will address his proxy group selection; his Discounted Cash Flow Analysis
(DCF); his Capital Asset Pricing Analysis (CAPM); his failure to reflect Bermuda Water
Company’s (Bermuda or the Company) increased business risk due to its smaller size
relative to his proxy group; and, the lower financial risk reflected in his recommended
capital structure ratios relative to his proxy group. Finally, I will address an appropriate
common equity cost rate based upon the Florida 2011 Leverage Formula which was
adopted by the Florida Public Service Commission on August 2, 2011. In the course of
this rebuttal, I will correct Mr. Rigsby’s DCF and CAPM analyses as well.

Have you prepared an exhibit which supports your rebuttal testimony?

Yes. It has been identified as Exhibit No. 1 and consists of Schedules PMA-1 through

PMA-9.
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Common Equity Cost Rate

Proxy Group Selection

Q.

Please comment upon Mr. Rigsby’s selection of two proxy groups for his cost of
common equity analysis.

Mr. Rigsby’s DCF and CAPM analyses are based upon the market data of two samples of
utility companies. The first is a proxy group of four publicly traded water companies

selected followed by Value Line Investment Survey (Value Line) in its Standard Edition.

Although American Water Works, Co., Inc. is also included in the standard edition of
Value Line, Mr. Rigsby chose not to include it for unspecified reasons. Mr. Rigsby also
utilized a second group of utilities, namely, a group of publicly traded natural gas
distribution companies (LDCs) which are followed in Value Line’s Standard Edition.
Although Mr. Rigsby did not include American Water Works Co., Inc. or those
water companies followed by Value Line in its Small- and Mid-Cap Edition, I will limit
my rebuttal to Mr. Rigsby’s common equity cost rate based upon the four water
companies. However, I do take exception to his use of an LDC group because LDCs are
not comparable in risk to water utilities.
Please define business risk and explain why it is important to the determination of a
fair rate of return.
Business risk is the riskiness of a company’s common stock without the use of debt
and/or preferred capital. Examples of such general business risk to all utilities, i.e., water,
electric and natural gas distribution, include the quality of management, the regulatory
environment, customer mix and concentration of customers, service territory growth,

capital intensity, size, and the like, which have a direct bearing on earnings.
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Business risk is important to the determination of a fair rate of return because the
greater the level of risk, the greater the rate of return investors demand, consistent with
the basic financial precept of risk and return.

What business risks face the water industry in general?

Water is essential to life and unlike electricity or natural gas, water is the only utility
product which is ingested. Consequently, water quality is of paramount importance to the
health and well-being of customers and subject to additional health and safety regulations.
In addition, unlike many electric and natural gas utilities, water utilities serve a
production function in addition to the delivery functions served by electric and gas
utilities.

Water utilities obtain supply from wells, aquifers, surface water reservoirs,
streams and rivers, or through water rights. Throughout the years, well supplies and
aquifers have been environmentally threatened, with historically minor purification
treatment having given way to major well rehabilitation, treatment or replacement.
Simultaneously, environmental water quality standards have tightened considerably,
requiring multiple treatments. In addition, drought, water source overuse, runoff,
threatened species/habitat protection and other factors are limiting supply availability. As
for water rights, their lives are typically finite with renewability uncertain. In the course
of procuring water supplies and treating water so that it meets Safe Drinking Water Act
standards, water utilities have an ever-increasing responsibility to be stewards of the
environment from which supplies are drawn, in order to preserve and protect the natural

resources of the United States.

Moreover, electric and natural gas companies, where transmission and distribution




1 is separate from generation, generally do not produce the electricity or natural gas which
2 they transmit and distribute. In contrast, water utilities are typically vertically engaged in
3 the entire process of acquiring supply, production (treatment) and distribution of water.
4 Hence, water utilities require significant capital investment in sources of supply and
5 production (wells and treatment facilities), in addition to transmission and distribution
6 systems, both to serve additional customers and to replace aging systems, creating a major
7 risk facing the water and wastewater utility industry.
8 Value Line Investment Survey' (Value Line) observes the following about the
9 water utility industry:

10 Some stocks here have gained momentum since our April report, as many

11 in the investment community appear to be seeking shelter from looming

12 global economic issues.

13

14 Still, water utility stocks, for the most part, remain uninspiring at this time.

15 Not a single one, sans American Water Works, is ranked favorably for

16 Timeliness. Earnings growth was hard to come by in the first quarter, and

17 burgeoning operating costs are likely to continue outpacing the revenue

18 gains being generated by an improving regulatory environment.

19

20 The long-term outlook is not much rosier, and growth prospects appear

21 daunting. True, as discussed below, the safe and timely delivery of water

22 is undeniable. However, many of the country’s water systems are aging,

23 increasing the need for repairs and maintenance. Most providers,

24 meanwhile, are strapped for cash, and the financing activity required to

25 maintain infrastructures will only dilute future earnings gains.

26

27 * 3k ok

28

29 But while the demand picture painted above would have you rushing out

30 to buy Water Utility stocks, the industry does have its warts.

31 Infrastructures are old, and many are decrepit. They require significant

32 maintenance and investment is unavoidable. These costs have escalated

1

Value Line Investment Survey, July 22, 2011.
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into the hundreds of millions of dollars and are not likely to subside
anytime soon. Unfortunately, most of the companies operating in this
space are starved for cash. Balance sheets are debt-laden and meek on
assets. Outside financing has become commonplace and will probably
remain the only viable option for those looking to bring cash into the fold.
That said, the increased share count and higher interest expense associated
with these initiatives thwarts share-earnings and shareholder gains. The
lack of cash also precludes most from growing their businesses via
acquisitions, such as Aqua America has become known for. The industry
is consolidating at a red-hot pace, and the bigger players are the ones that
are benefiting. Although the capital constraints have yet to influence
dividends, some companies may have to rethink the current payout ratios
if the costs of doing business cannot be curbed.

This industry is probably not for most. Share-price growth potential is not

something that comes to mind when we think of water utility stocks

because of its capital-intensive nature and financial constraints of most
companies of its players.

In addition, because the water and wastewater industry is much more capital-
intensive than the electric, natural gas or telephone industries, the investment required to
produce a dollar of revenue is greater. For example, as shown on page 1 of Schedule
PMA-1, it took $3.83 of net utility plant on average to produce $1.00 in operating
revenues in 2010 for the water utility industry as a whole. In contrast, for the electric,
combination electric and gas and natural gas utility industries, on average it took only
$2.16, $1.70 and $1.27, respectively, to produce $1.00 in operating revenues in 2010.
The greater capital intensity of water utilities is not a new phenomenon as water utilities
have exhibited a consistently and significantly greater capital intensity relative to electric,
combination electric and gas and natural gas utilities during the ten years ended 2010, as

also shown on page 1 of Schedule PMA-1. As financing needs have increased over the

last decade, the competition for capital from traditional sources has increased, making the

need to maintain financial integrity and the ability to attract needed new capital
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increasingly important. Because investor-owned water utilities typically do not receive
federal funds for infrastructure replacement, the challenge to investor-owned water
utilities is exacerbated and their access to financing is restricted, thus increasing risk.

The National Association of Regulatory Commissioners (NARUC) has also
highlighted the challenges facing the water and wastewater industry stemming from its
capital intensity. NARUC’s Board of Directors adopted the following resolution in July
2006:*

WHEREAS, To meet the challenges of the water and wastewater industry which
may face a combined capital investment requirement nearing one trillion dollars over a
20-year period, the following policies and mechanisms were identified to help ensure
sustainable practices in promoting needed capital investment and cost-effective rates: a)
the use of prospectively relevant test years; b) the distribution system improvement
charge; ¢) construction work in progress; d) pass-through adjustments; ¢) staff-assisted
rate cases; f) consolidation to achieve economies of scale; g) acquisition adjustment
policies to promote consolidation and elimination of non-viable systems; h) a streamlined
rate case process; i) mediation and settlement procedures; j) defined timeframes for rate
cases; k) integrated water resource management; 1) a fair return on capital investment;
and m) improved communications with ratepayers and stakeholders; and

WHEREAS, Due to the massive capital investment required to meet current and
future water quality and infrastructure requirements, adequately adjusting allowed equity
returns to recognize industry risk in order to provide a fair return on invested capital was
recognized as crucial...

RESOLVED, That the National Association of Regulatory Utility Commissions
(NARUC), convened in its July 2006 Summer Meetings in Austin, Texas, conceptually
supports review and consideration of the innovative regulatory policies and practices
identified herein as “best practices;” and be it further

RESOLVED, That NARUC recommends that economic regulators consider and
adopt as many as appropriate of the regulatory mechanisms identified herein as best

practices...

The water utility industry also experiences lower relative depreciation rates.

2

“Resolution Supporting Consideration of Regulatory Policies Deemed as ‘Best Practices
the Committee on Water. Adopted by the NARUC Board of Directors, July 27, 2005.

299
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Lower depreciation rates, as one of the principal sources of internal cash flows for all
utilities, mean that water utility depreciation as a source of internally-generated cash is far
less than for electric, combination electric and gas or natural gas utilities. Water utilities’
assets have longer lives and, hence, longer capital recovery periods. As such, water
utilities face greater risk due to inflation which results in a higher replacement cost per
dollar of net plant than for other types of utilities. As shown on page 2 of Schedule
PMA-1, water utilities experienced an average depreciation rate of 3.0% for 2010. In
contrast, in 2010, the electric, combination electric and gas, natural gas or telephone
industries, experienced average depreciation rates of 3.7%, 3.7% and 3.4%, respectively.
As with capital intensity, the lower relative depreciation rates of water and wastewater
utilities is not a new phenomenon. As also shown on page 2 of Schedule PMA-1, water
utility depreciation rates have been consistently and much lower than those of the electric,
combination electric and gas and natural gas utilities. Such low depreciation rates signify
that the pressure on cash flows remains significantly greater for water utilities than for
other types of utilities.

In addition, not only is the water utility industry historically capital intensive, it is
expected to incur significant capital expenditure needs over the next 20 years. Prior to
the recent economic and capital market turmoil, Standard & Poor’s (S&P) noted’:

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

3

Standard & Poor’s, Credit Outlook For U.S. Investor-Owned Water Utilities Should Remain Stable in
2008 (January 31, 2008) 2, 4.
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$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 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.

Specifically, the EPA states the following4:

The survey found that the total nationwide infrastructure need is $334.8
billion for the 20-year period from January 2007 through December 2026.
With $200.8 billion in needs over the next 20 years, 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”. The large magnitude of the
national need reflects the challenges confronting water systems as they
deal with an infrastructure network that has aged considerably since these
systems were constructed, in many cases, 50 to 100 years ago.

4

“Fact Sheet: “EPA’s 2007 Drinking Water Infrastructure Needs Survey and Assessment”, United States
Environmental Protection Agency, Office of Water, February 2009, 1.




1 In its 2009 infrastructure Fact Sheet® published by the American Society of Civil

2 Engineers (ASCE) they state:

3 America’s drinking water systems face an annual shortfall of at least $11

4 billion to replace aging facilities that are near the end of their useful lives

5 and to comply with existing and future federal water regulations. This does

6 not account for growth in the demand for drinking water over the next 20

7 years. Leaking pipes lose an estimated 7 billion gallons of clean drinking

8 water a day.
1(9) Water utility capital expenditures as large as projected by the EPA and ASCE will
11 require significant financing. The three sources typically used for financing are debt,
12 equity (common and preferred) and cash flow. All three are intricately linked to the
13 opportunity to earn a sufficient rate of return as well as the ability to achieve that return.
14 Consistent with the Bluefield and Hope decisions discussed above, the return must be
15 sufficient enough to maintain credit quality as well as enable the attraction of necessary
16 new capital, be it debt or equity capital. If unable to raise debt or equity capital, the utility
17 must turn to either retained earnings or free cash flow, both of which are directly linked to
18 earning a sufficient rate of return. If either is inadequate, it will be nearly impossible for
19 the utility to invest in needed infrastructure. Since all utilities typically experience
20 negative free cash flows, it is clear that an insufficient rate of return can be financially
21 devastating for utilities and for its customers, the ratepayers. Page 3 of Schedule PMA-1
22 demonstrates that the free cash flows (funds from operations minus capital expenditures)
23 of water utilities as a percent of total operating revenues has been consistently more
24 negative than that of the electric, combination electric and gas and natural gas utilities for

5

2009 American Society of Civil Engineers, Report Card for America’s Infrastructure 2009.
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the ten years ended 2010. Magnifying the impact of water utilities’ negative free cash
flow position is a continued inability to achieve what may already be an insufficient
authorized rate of return on common equity, as will be discussed subsequently.

Consequently, as with the previously discussed capital intensity and depreciation
rates, significant capital expenditures relative to net plant as well as the consistently and
more significantly negative free cash flow relative to operating revenues of water utilities
indicates greater investment risk for water utilities relative to electric, combination
electric and gas and natural gas utilities.

In view of the foregoing, it is clear that the water utility industry’s high degree of
capital intensity, low depreciation rates and significant negative free cash flow, coupled
with the need for substantial infrastructure capital spending, requires regulatory support in
the form of adequate and timely rate relief, as recognized by NARUC, so water utilities
will be able to successfully meet the challenges they face.

Are there other indications that the water utility industry exhibits more investment
risk than the electric, combination electric and gas and natural gas utility
industries?

Yes. Pages 4-13 of Schedule PMA-1 also present several such indications: total debt /
earnings before interest, taxes, depreciation and amortization (EBITDA); funds from
operations (FFO) / total debt; funds from operations / interest coverage; before-income
tax / interest coverage; earned returns on common equity (ROEs) and earned v.
authorized ROEs for each utility industry for the ten years ended 2010. The increasing
proportion of total debt to EBITDA for the water utilities indicates significantly

increasing and greater financial risk for water utilities, which began the most recent ten
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years below that of electric, combination electric and gas and natural gas utilities.

As noted above, S&P evaluates total debt as a percentage of EBITDA and FFO as
a percentage of debt in the bond / credit rating process. Page 4 of Schedule PMA-1
shows that total debt / EBITDA has risen steadily for water utilities for the ten years
ended 2010, dropping only slightly for 2010. Notwithstanding the decline in 2010, total
debt / EBITDA is now higher than that for electric, combination electric and gas and
natural gas utilities. Page 5 shows that FFO / total debt has steadily declined for water
utilities over the decade ending 2010, while rising for the other utility groups. The
consistently low level of FFO / total debt for the water utilities, is a further indication of
the pressures upon water utility cash flows and the increased relative investment risk
which the water utility industry faces.

Pages 6 and 7 of Schedule PMA-1 confirm the pressures upon both cash flows
and income faced by water utilities. Page 6 shows that FFO / interest coverage for water,
electric, combination electric and gas and natural gas utilities followed a similar pattern to
FFO interest coverage for the ten years ended 2010. FFO interest coverage remained
relative consistent for water utilities, rising and falling between 2.0 and 3.0 times during
the period. A similar pattern was exhibited by electric utilities. However, FFO / total debt
for combination electric and gas as well as natural gas utilities rose during the ten years,
exceeding that of water utilities significantly in 2009 and dropping back somewhat in
2010. Page 7 shows that before-income tax coverage interest coverage for water utilities
also remained relatively stable, falling below that of gas utilities in 2002 and below that
of electric and combination electric and gas utilities between 2005 and 2006, where it

remained for the remainder of the ten years. In 2010, in all likelihood due to the “Great
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Recession” and the economy’s nascent, fragile recovery from it, before-income tax
interest coverage for water, electric and combination electric and gas utilities has
converged at slightly lower than 3.0 times, while natural gas utilities continue to enjoy a
significantly greater before-income tax interest coverage of approximately 4.25 times in
2010. Once again, the consistency and relatively low level of interest coverage ratios for
water utilities are further indications of the pressures upon cash flow which water utilities
face, confirming greater investment risk for water utilities relative to electric,
combination electric and gas and natural gas utilities.

A final indication of the relative investment risk of water utilities compared with
electric, combination electric and gas and natural gas utilities, are trends in earned and
authorized ROEs. As shown on page 9 of Schedule PMA-1, earned ROEs, on average, for
water utilities have generally been below those of electric, combination electric and gas
and natural gas utilities during the ten years ended 2010. They have consistently been
lower for the last five years. However, such a comparison would not be complete without
a comparison of earned ROEs with authorized ROEs, as shown on pages 10 through 13 of
Schedule PMA-1. The authorized ROEs are those reported in AUS Utility Reports for
the last month of each year representing the authorized ROEs in effect during the
previous year, rather than the outcomes of rate cases decided during the year. Hence,
these authorized ROEs represent the revenue requirements of each year which give rise to
the earned ROEs in each year. Water utilities generally, consistently and dramatically
earned far below their authorized ROEs, while electric and combination electric and gas
utilities earned above their authorized ROEs in some years and below in others. In

contrast, natural gas utilities generally, consistently and dramatically earned above their
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authorized ROEs. Notwithstanding the closing of the gap between the average authorized
ROEs for the various utility groups over the ten year period, for the majority of the
period, water utilities have failed to earn their average authorized ROE with earned ROEs
significantly lower than authorized, a likely contributing factor to the greater risk
indicated by the previously discussed coverage metrics.

In view of all of the foregoing, it is clear that the investment risk of water utilities
has increased over the most recent ten years and that water utilities currently face greater
investment risk relative to electric, combination electric and gas and natural gas utilities.
Therefore, Mr. Rigsby should have limited his analysis to the proxy group of four water
utilities.

Does Bermuda face additional business risk?

Yes. Bermuda faces additional extraordinary business risk due to its smaller size relative
to the proxy group. As discussed above, the greater the level of risk, the greater the rate
of return demanded / required by investors, consistent with the basic financial precept of
risk and return. Therefore an upward adjustment to the corrected common equity cost
rate is necessary to reflect the smaller size of Bermuda and will be discussed
subsequently.

Please explain how Bermuda’s smaller size increases its business risk relative to the
proxy groups.

As will be discussed subsequently, Bermuda’s smaller size, $19.012 million in estimated
market capitalization relative to the average market capitalization of $1.209 billion for the
four water companies, shown on page 1 of Schedule PMA-8, indicates greater relative

business risk because all else equal, size has a bearing on risk. It is clear, too, that on a
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relative basis, water utilities on average are smaller in terms of market capitalization than
electric, combination electric and gas and natural gas utilities, as demonstrated on page 5
of Schedule PMA-1, which shows the market capitalization of each utility for the ten
years ended 2010.

Please explain why size has a bearing on business risk.

It is conventional wisdom, supported by actual returns over time, that smaller companies
tend to be more risky causing investors to expect greater returns as compensation for that
risk. Smaller companies are simply less able to cope with significant events which affect
sales, revenues and earnings. For example, in general, the loss of revenues from a few
larger customers would have a greater effect on a small company than on a much larger
company with a larger, more diverse, customer base. Moreover, smaller companies are
generally less diverse in their operations as well as experiencing less financial flexibility.
In addition, the effect of extreme weather conditions, i.e., prolonged droughts or
extremely wet weather, will have a greater affect upon a small operating water utility than
upon the much larger, more geographically diverse holding companies.

Further evidence of the risk effects of size include the fact that investors demand
greater returns to compensate for the lack of marketability and liquidity of the securities
of smaller firms. That it is the use of funds invested and not the source of those funds
which gives rise to the risk of any investment is a basic financial principle6. Therefore,
because Bermuda is the regulated utility to whose jurisdictional rate base the overall cost

of capital allowed by the Commission will be applied, the relevant risk reflected in the

Brealey, Richard A. and Myers, Stewart C., Principles of Corporate Finance (McGraw-Hill Book Company,
2006) 204-205.
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cost of capital must be that of Bermuda, including the impact of its small size on common
equity cost rate. As noted above, Bermuda is smaller than the average proxy group
company based upon the results of a study of the market capitalization of the four water
companies as shown on Schedule PMA-8.

In addition, Brigham’ states:

A number of researchers have observed that portfolios of small-firms have
earned consistently higher average returns than those of large-firms stocks;
this is called “small-firm effect.” On the surface, it would seem to be
advantageous to the small firms to provide average returns in a stock
market that are higher than those of larger firms. In reality, it is bad news
for the small firm; what the small-firm effect means is that the capital
market demands higher returns on stocks of small firms than on otherwise
similar stocks of the large firms. (italics added)

Financial Risk

Q.

Please define financial risk and explain why it is important to the determination of a
fair rate of return.
Financial risk is the additional risk created by the introduction of senior capital, i.e., debt
and preferred stock, into the capital structure. The higher the proportion of senior capital
in the capital structure, the higher the financial risk which must be factored into the
common equity cost rate, consistent with the previously mentioned basic financial
principle of risk and return, i.e., investors demand a higher common equity return as
compensation for bearing higher investment risk.

As will be discussed below, Mr. Rigsby’s recommended capital structure ratios
consisting of 40% long-term debt and 60% common equity are less financially risky than

his average proxy water company. Therefore, it is necessary to reflect the lower financial

Brigham, Eugene F., Fundamentals of Financial Management, Fifth Edition (The Dryden Press, 1989) 623.
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1 risk of his recommended common equity ratio in a corrected common equity cost rate, as

2 will be discussed subsequently. In addition, should the Commission decide to utilize the
| 3 Florida Leverage Formula updated for 2011 but adopt Mr. Rigsby’s recommended capital
‘ 4 structure ratios, I will demonstrate how his recommended common equity cost rate of

5 9.00% does not reflect greater financial risk relative to Bermuda’s actual capital structure

6 which consists of 100% common equity.

7  The Efficient Market Hypothesis (EMH)

g8 Q. Please describe the conceptual basis of the EMH.

9 A The EMH, which is the foundation of modern investment theory, was pioneered by

10 Eugene F. Fama® in 1970. An efficient market is one in which security prices reflect all
11 relevant information all the time, with the implication that prices adjust instantaneously to
12 new information, thus reflecting the intrinsic fundamental economic value of a security.’

13 The generally-accepted “semistrong” form of the EMH asserts that all publicly
14 available information is fully reflected in securities prices, i.e., that fundamental analysis
15 cannot enable an investor to “out-perform the market” in the long-run as noted by Brealey
16 and Myers'’. The “semistrong” form of the EMH is generally held to be true because the
17 use of insider information often enables investors to earn excessive returns by
18 “outperforming the market” in the short-run. This means that all perceived risks and
19 publicly-available information are taken into account by investors in the prices they pay

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

Brealey, Richard A. and Myers, Stewart C., Principles of Corporate Finance First Edition, (McGraw-Hill,
1996) 329.
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1 for securities, such as bond/credit ratings, discussions about companies by bond/credit

2 rating agencies and investment analysts as well as the discussions of the various common
3 equity cost rate methodologies (models) in the financial literature. In an attempt to
4 emulate investor behavior, a limited number of common equity cost rate models, such as
5 one or two, should not be relied upon exclusively in determining a cost rate of common
6 equity and the results of multiple cost of common equity models should be taken into
7 account. In addition, the academic literature provides substantial support for the need to
8 rely upon multiple cost of common equity model in arriving at a recommended common
9 equity cost rate.!
10 Q. Are the cost of common equity models Mr. Rigsby uses market-based models, and
11 hence based upon the EMH?

12 A Yes. The DCF model is market-based in that market prices are utilized in developing the

13 dividend yield component of the model. The CAPM is market-based in that risk-free rate

14 is market-based and the use of betas to determine the equity risk premium also reflects the L
15 market’s assessment of market/systematic risk as betas are derived from regression

16 analyses of market prices. Therefore, the cost of common equity models Mr. Rigsby

17 utilized are market-based models, and hence based upon the EMH.

18 Discounted Cash Flow Model (DCF)

19 Q. What is the theoretical basis of the DCF model?

20 A The theory underlying the DCF model is that the present value of an expected future

1 Morin 428-431.
Brigham, Eugene F. and Gapenski, Louis C., Financial Management — Theory and Practice Fourth Edition,
(The Dryden Press, 1985) 256.
Brigham, Eugene F. and Daves, Phillip R., Intermediate Financial Management, (Thomson-Southwestern,
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stream of net cash flows during the investment holding period can be determined by
discounting those cash flows at the cost of capital, or the investors’ capitalization rate.
DCEF theory indicates that an investor buys a stock for an expected total return rate which
is derived from cash flows received in the form of dividends plus appreciation in market
price (the expected growth rate). Mathematically, the dividend yield on market price plus
a growth rate equals the capitalization rate, i.e., the total common equity return rate
expected by investors.

Please comment on the applicability of the DCF model in establishing a cost of
common equity for Bermuda.

The extent to which the DCF is relied upon should depend upon the extent to which the
cost rate results differ from those resulting from the use of other cost of common equity
models because the DCF model has a tendency to mis-specify investors' required return
rate when the market value of common stock differs significantly from its book value.
Mathematically, because the “simplified” DCF model traditionally used in rate
regulation assumes a market-to-book ratio of one, it understates/overstates investors'
required return rate when market value exceeds/is less than book value. It does so
because, in many instances, market prices reflect investors' assessments of long-range
market price growth potentials (consistent with the infinite investment horizon implicit
in the standard regulatory version of the DCF model) not fully reflected in analysts'
shorter range forecasts of future growth for earnings per share (EPS) and dividends per
share (DPS) accounting proxies. Thus, the market-based DCF model will result in a

total annual dollar return on book common equity equal to the total annual dollar return

2007) 332-333.
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expected by investors only when market and book values are equal, a rare and unlikely
situation. In recent years, the market values of utilities’ common stocks have been well
in excess of their book values as shown on page 1 of Schedule PMA-8 ranging between
168.1% and 255.3% for Mr. Rigsby’s proxy group of four water companies.

Roger A. Morin has confirmed this tendency of the DCF by stating'”:

The third and perhaps most important reason for caution and skepticism is

that application of the DCF model produces estimates of common equity

cost that are consistent with investors’ expected return only when stock

price and book value are reasonably similar, that is when the M/B is close

to unity. As shown below, application of the standard DCF model to utility

stocks understates the investor’s expected return when the market-to-book

(M/B) ratio of a given stock exceeds unity. This is particularly relevant in

the capital market environment of the 1990s and 2000s, where utility stocks

are trading at M/B ratios well above unity and have been for nearly two

decades. The converse is also true, that is, the DCF model overstates that

investor’s return when the stock’s M/B ratio is less than unity. The reason

for the distortion is that the DCF market return is applied to a book value

rate base by the regulator, that is, a utility’s earnings are limited to earnings

on a book value rate base. (italics added)

Under the DCF model, the rate of return investors require is related to the price
paid for a security. Thus, market prices form the basis of investment decisions and
investors’ expected rates of return. In contrast, a regulated utility is limited to earning on
its net book value (depreciated original cost) rate base. Market values can diverge from
book values for a myriad of reasons including, but not limited to, earnings per share
(EPS) and dividends per share (DPS) expectations, merger / acquisition expectations,
interest rates, etc. Thus, when market values are grossly disparate from their book

values, a market-based DCF cost rate applied to the book value of common equity will

not reflect investors’ expected common equity cost rate. It will either overstate the

12

Roger A. Morin, New Regulatory Finance, Public Utility Reports, 2006, 434.

20




1 common equity cost rate (without regard to any adjustment for flotation costs which

2 may, at times, be appropriate) when market value is less than book value or understate
3 the cost rate when market value is, as here, above book value.

4 This indicates the need to better match market prices with investors' longer range

5 growth expectations embedded in those prices. However, the understatement /

6 overstatement of investors' required return rate associated with the application of the

7 market price-based DCF model to the book value of common equity clearly illustrates

8 why reliance upon a single common equity cost rate model should be avoided.

9 Q. Is it reasonable to expect the market values of utilities' common stocks to continue
10 to sell well above their book values?
11 A. Yes. I believe that the common stocks of utilities will continue to sell substantially
12 above their book wvalues, because many investors, especially individuals who
13 traditionally committed less capital to the equity markets, will likely continue to commit
14 a greater percentage of their available capital to common stocks in view of lower interest
15 rate alternative investment opportunities and to provide for retirement. The recent past
16 and current capital market environment is in stark contrast to the late 1970's and early
17 1980's when very high (by historical standards) yields on secured debt instruments in
18 public utilities were available. Despite the fact the U. S. / global economies and capital
19 markets are recovering falteringly from the recent “Great Recession,” utility stocks have
20 continued to sell at market prices well above their book values.
21 Traditional rate base/rate of return regulation, where a market-based common
22 equity cost rate is applied to a book value rate base, presumes that market-to-book ratios
23 are one. However, there is ample empirical evidence over sustained periods which
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demonstrate that this is an incorrect presumption. Market-to-book ratios of one are
rarely the case as there are many factors affecting the market price of common stocks, in
addition to earnings. Moreover, allowed ROEs have a limited effect on utilities'
market/book ratios as market prices of common stocks are influenced by a number of
other factors beyond the direct influence of the regulatory process.
For example, Phillips13 states:
Many question the assumption that market price should equal book value,
believing that 'the earnings of utilities should be sufficiently high to
achieve market-to-book ratios which are consistent with those prevailing
for stocks of unregulated companies.’
In addition, Bonbright'* states:
In the first place, commissions cannot forecast, except within wide limits,
the effect their rate orders will have on the market prices of the stocks of
the companies they regulate. In the second place, whatever the initial
market prices may be, they are sure to change not only with the changing
prospects for earnings, but with the changing outlook of an inherently
volatile stock market. In short, market prices are beyond the control,
though not beyond the influence of rate regulation. Moreover, even if a
commission did possess the power of control, any attempt to exercise it ...

would result in harmful, uneconomic shifts in public utility rate levels.
(italics added)

In view of the foregoing, a mismatch results in the application of the DCF model
as market prices reflect long range expectations of growth in market prices (consistent
with the presumed infinite investment horizon of the standard DCF model), while the

short range forecasts of growth in accounting proxies, i.e., EPS and DPS, do not reflect

Charles F. Phillips, Jr., The Regulation of Public Utilities-Theory and Practice, (Public Utility Reports,
Inc., 1993) 395

James C. Bonbright, Albert L. Danielsen and David R. Kamerschen, Principles of Public Utility Rates,
1988, Public Utilities Reports, Inc., Arlington, VA, p. 334.
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the full measure of growth (market price appreciation) expected in per share market
value.

On page 17, lines 11-13, Mr. Rigsby states that “[t]he market price of a utility’s
common stock will tend to move toward book value, or a market-to-book ratio of
1.0, if regulators allow a rate of return that is equal to the cost of capital.” Please
comment.

Such a statement assumes that there is a direct relationship between earnings and market-
to-book ratios. In addition, such a statement is inconsistent with the fact discussed above
that “market prices are beyond the control, though not beyond the influence of rate
regulation.” As also noted above, there are many factors affecting market prices, in
addition to earnings.

In the competitive environment, there is no evidence of any direct and exclusive
relationship between market-to-book ratios and earned return on common equity (ROE),
which for public utilities is based upon the authorized ROE. While traditional rate
base/rate of return regulation presumes that .market-to-book ratios equal one, there is
ample empirical evidence over sustained periods of time which demonstrate that this is an
incorrect presumption as discussed in my prepared direct testimony at pages 31 through
35.

Since regulation acts as a surrogate for competition, it is reasonable to look to the
competitive environment for evidence of a direct relationship between market-to-book
ratios and earned ROE. To determine if his contention of such a direct relationship has
any merit, I observed the market-to-book ratios and the earned ROEs for the S&P

Industrial Index and the S&P 500 Composite Index over a long period of time. On
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Schedule PMA-2 I have shown the market-to-book ratios, earned ROEs, annual inflation
rates and ROEs net of the annual rates of inflation for each year from 1947 through 2010,
the latest year for which the information is available. In only one year, 1949, did the S&P
Industrials have a market-to-book ratio of 1.00 time. In all of the other years, the market-
to-book ratios exceeded 1.00 time. In no year did the market-to-book ratio fall below 1.00
time. In 1949, the only year the market-to-book ratio was 1.00 (or 100%), the real rate of
earnings on book equity, adjusted for deflation, was 18.1% (16.3% + 1.8%). In contrast,
in 1961, the S&P Industrials had a market-to-book ratio of 2.01 times, while experiencing
a rate of earnings on book equity (adjusted for inflation) of only 9.1% (9.8% - 0.7%). In
2010, the estimated average market-to-book ratio of the S&P 500 Composite was 1.92
times, while the average rate of earnings on book equity (adjusted for inflation) was
10.9%.
The foregoing information, and all of the information shown on Schedule
PMA-2 shows that competitive unregulated companies have never sold below book
value, on average and have sold at their book value in only one year since 1947. These
data also show that there is no relationship between ROE (either the nominal rate or the
real earnings rate, i.e., the nominal rate less inflation or plus deflation for the only two
years in which deflation occurred, 1949 and 1954 and the market-to-book ratio. It is
illogical that investors would pay 2.56 times book value to earn an ROE net of inflation
of 13.8% in 1989, yet would pay 2.77 times book value to earn a rate, net of inflation, of
only 7.7% in 1991.
Because of the nearly 65 years in the period, it cannot validly be argued that the

expected trend would be different because the market-to-book ratios best relate to future
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years. The foregoing data, and all of the data on Schedule PMA-2 demonstrate that Mr.
Rigsby’s comments are a distortion of reality
Is it appropriate to apply Mr. Rigsby’s DCF-derived water company common equity
cost rate of 9.28% to the book value of common equity?
No. A DCF-derived common equity cost rate will understate the investors’ required
return when it is applied to a book value significantly lower than market value. Under the
DCF model, the rate of return investors require is related to the price paid for a security.
Because a regulated utility is limited to earning on its net book value (depreciated original
cost) rate base and market values can diverge from book values for a myriad of reasons
including a market-based DCF cost rate applied to the book value of common equity will
not reflect investors’ expected common equity cost rate when market values are grossly
disparate from their book values.

Mr. Rigsby’s water company DCF cost rate, 9.28% is based upon average
adjusted dividend yield of 3.29% plus an average estimate of growth of 6.17%, as shown
on Schedules WAR-2, WAR-3 and WAR-4. As can be derived from Schedule PMA-3,
the average market to book ratio of Mr. Rigsby’s water proxy group is 184.4% based
upon the group’s average market price of $24.403 and average book value of $13.236. 1
have demonstrated the inadequacy of Mr. Rigsby’s DCF cost rate on Schedule PMA-3,
which demonstrates that there is no realistic opportunity to earn the market-based rates of
return on book value. In this example, the investor expects a total return rate of 9.28%
for his water proxy group. The 9.28% market-based cost rate for the water proxy group
implies an annual return of $2.265 consisting of $0.759 in dividends and $1.506 in

growth (market-price appreciation). When the 9.28% return rate is applied to the average
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book value of the proxy group, $13.236, the opportunities for total annual returns is just
$1.228. With annual dividends of $0.759, there are opportunities to earn only $0.469 in
market-price appreciation which is a mere 1.92% on market price in contrast to the 6.17%
average growth in market price expected by investors for the group. There is no possible
way to achieve the expected growth of $1.506 (6.17%) related to an average market price
of $23.280, for the proxy group, absent a huge cut in annual cash dividends, an
unreasonable expectation since such an action by a board of directors is usually indicative
of an extremely adverse financial condition. Of course, if the converse situation exists
(market prices substantially below their book values), a market-based DCF cost rate
applied to the book value of common equity would overstate the cost rate.

Do you agree with Mr. Rigby’s reliance upon sustainable growth DCF analysis?

No. Mr. Rigsby’s DCF growth rate utilizes the sustainable growth methodology for
determining the growth rate component. He calculates sustainable growth for his proxy
companies as derived on Schedule WAR-5 and summarized on Schedule WAR-4. On
pages 1-4 Schedule WAR-5, it can be seen that the return on equity utilized in Mr.
Rigsby’s growth rate analysis is based upon both historical, 2011, 2012 and five-year
expectations by Value Line.

If the Commission chooses to adopt Mr. Rigsby’s sustainable growth
methodology, given the economic and market turmoil of the last several years and the
current faltering recovery, it is not reasonable to rely upon historical sustainable growth
or even sustainable growth expected in the near future, 2011 and 2012. If one is to use the
sustainable growth methodology, one should use the sustainable growth rates derived

from the 2014-2016 Value Line projections shown on Schedule WAR-5.
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What would Mr. Rigsby’s DCF results have been had he correctly relied upon
projected internal growth.

As shown on Schedule PMA-4, the DCF result is for the four water companies 11.60%
using projected sustainable, or internal, growth rates. However, a cost rate of 11.60% is
understated because it does not reflect the additional business risk of Bermuda due to its

smaller size or its lower financial risk relative to the water companies as discussed above.

The Capital Asset Pricing Model (CAPM)

Please explain the theoretical basis of the CAPM.

CAPM theory defines risk as the covariability of a security's returns with the market's
returns as measured by beta (B). A beta less than 1.0 indicates lower variability while a
beta greater than 1.0 indicates greater variability than the market.

The CAPM assumes that all other risk, i.c., all non-market or unsystematic risk,
can be eliminated through diversification. The risk that cannot be eliminated through
diversification is called market, or systematic, risk. In addition, the CAPM presumes that
investors require compensation only for these systematic risks which are the result of
macroeconomic and other events that affect the returns on all assets. The model is applied
by adding a risk-free rate of return to a market risk premium, which is adjusted
proportionately to reflect the systematic risk of the individual security relative to the total

market as measured by beta. The traditional CAPM model is expressed as:
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R = Re+ B(Rm - Rf)

Where: R = Return rate on the common stock
R¢ = Risk-free rate of return
R = Return rate on the market as a whole
B = Adjusted beta (volatility of the security

relative to the market as a whole)

Numerous tests of the CAPM have measured the extent to which security returns
and betas are related as predicted by the CAPM confirming its validity. The empirical
CAPM (ECAPM) reflects the reality that while the results of these tests support the
notion that beta is related to security returns, the empirical Security Market Line (SML)

described by the CAPM formula is not as steeply sloped as the predicted SML. Morin"’

states:
With few exceptions, the empirical studies agree that ... low-beta
securities earn returns somewhat higher than the CAPM would predict,
and high-beta securities earn less than predicted.
* k%
Therefore, the empirical evidence suggests that the expected return on a
security is related to its risk by the following approximation:
K = R+ x B(Rym- Rp) + (1-x) B(Rm - Rp)
where x is a fraction to be determined empirically. The value of x that
best explains the observed relationship Return = 0.0829 + 0.0520 B is
between 0.25 and 0.30. If x = 0.25, the equation becomes:
K = Rp+0.25(Rym - Rp) + 0.75 B(Rym - Rp)'
5 Morin 175.
6 Morin 190.
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In view of theory and practical research, it is conservatively appropriate to apply the
traditional CAPM and the ECAPM and average the results.

Do you agree with Mr. Rigsby’s application of the CAPM?

No. Mr. Rigsby’s application of the CAPM is flawed for several reasons. First, he
incorrectly relied upon an historical estimate of the yield on 5-year U.S. Treasury
securities as the risk-free rate. Second, he relied, in part, upon the geometric mean
historical large company stock return. Third, he relied upon the historical total returns on
an intermediate-term U.S. Treasury security rather than the more correct income returns.
Finally, he did not utilize the ECAPM as described above.

Please comment upon Mr. Rigsby’s selection of the risk-free rate.

Mr. Rigsby utilized an historical 8-week average yield on 5-year U.S. Treasury securities
as stated in lines 10-14 on page 32 of his direct testimony. This is incorrect for two
reasons. First, because both ratemaking and the cost of capital, including common equity,
are prospective, the risk-free rate for a CAPM analysis should be forward looking.
Second, using the yield on 5-year U.S. Treasury securities is not consistent with either the
in perpetuity investment horizon assumed in the DCF model used by Mr. Rigsby, the
concept of the long-term cost of capital or the life of the typical utility rate base.

Why is the prospective yield on long-term U.S. Treasury Bonds appropriate for use
as the risk-free rate?

The prospective yield is appropriate for use as the risk-free component in a CAPM
analysis because it is consistent with the prospective nature of both ratemaking and the

cost of capital. In addition, the yield on long-term U.S. Treasury T-Bonds is almost risk-
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free and its term is consistent with the long-term cost of capital to public utilities
measured by the yields on A rated public utility bonds, the long-term investment horizon
inherent in utilities” common stocks, the long-term investment horizon presumed in the
standard DCF model employed in regulatory ratemaking, and the long-term life of the
jurisdictional rate base to which the allowed fair rate of return, i.e., cost of capital will be
applied. In contrast, short-term U.S. Treasury yields are more volatile and largely a
function of Federal Reserve monetary policy.

In addition, noted in the Ibbotson® SBBI® — 2011 Valuation Yearbook — Market

Results for Stocks, Bonds, Bills and Inflation — 1926-2010 (SBBI — 201 n':

Although the equity risk premia of several horizons are available, the long-
horizon equity risk premium is preferable for use in most business-
valuation settings, even if an investor has a shorter time horizon.
Companies are entities that generally have no defined life span; when
determining a company’s value, it is important to use a long-term discount
rate because the life of the company is assumed to be infinite. For this
reason, it is appropriate in most cases to use the long-horizon equity risk
premium for business valuation.

The 30-year bond that the Treasury recently began issuing again is
theoretically more correct due to the long-term nature of business
valuation. . .
Please comment upon Mr. Rigsby’s calculation of the market equity risk premium.
Mr. Rigsby “used both a geometric and an arithmetic mean of the historical total returns

on the S&P 500 index from 1926 to 2010 as the proxy for the market rate of return (Ry,)”

as stated on lines 6-9 on page 33 of his direct testimony. Mr. Rigsby then deducted “the

17

Ibbotson® SBBI® - 2011 Valuation Yearbook — Market Results for Stocks, Bonds, Bills and Inflation — 1926-
2010 (SBBI -2011) 55.
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geometric mean of the total returns on intermediate-term government bonds for the same
eighty-four [sic] year period” as stated on lines 9-10 on page 33. This is incorrect for
four reasons. First, the geometric mean is not appropriate for cost of capital purposes.
Second, the intermediate-term government bond is not appropriate for cost of capital
purposes as discussed above. Third, the use of total returns in the risk-free component of
the market equity risk premium is not appropriate. Four, he did not utilize a forecasted
market equity risk premium.

Why is the geometric mean historical return inappropriate when estimating the cost
of capital?

The arithmetic mean return rates and yields (income returns) are appropriate for cost of
capital purposes as noted in the SBBI — 2011.  Arithmetic mean return rates and yields
are appropriate because ex-post (historical) total returns and equity risk premiums differ
in size and direction over time, providing insight into the variance and standard deviation
of returns. Because the arithmetic mean captures the prospect for variance in returns and
equity risk premiums, it provides the valuable insight needed by investors in estimating
future risk when making a current investment. Absent such valuable insight into the
potential variance of returns, investors cannot meaningfully evaluate prospective risk. If
investors alternatively relied upon the geometric mean of ex-post equity risk premiums,
they would have no insight into the potential variance of future returns because the
geometric mean relates the change over many periods to a constant rate of change,
thereby obviating the year-to-year fluctuations, or variance, critical to risk analysis.

The financial literature is quite clear on this point, that risk is measured by the
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variability of expected returns, i.e., the probability distribution of returns.'® 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: 1If the cost of capital is estimated from historical
returns or risk premiums, use arithmetic averages, not compound annual
rates of return. (italics in original)

Also, Giaacchino and Lesser? state:

The appropriateness of using either a geometric or arithmetic mean
depends on the context.lz(footnote omitted) If you are evaluating the past
performance of a stock, the geometric mean is appropriate: it represents
the compound average return over time.

* % *

19

20
21

22

Brigham (1989) 639.
Weston, J. Fred and Brigham, Eugene F., Essentials of Managerial Finance Third Edition (The Dryden
Press, 1974) 272.

Morin 133.
Brealey and Myers 146-147.

Giaacchino, Leonardo R. and Lesser, Jonathan A., Principles of Utility Corporate Finance (Public Utilities

32




N kW

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

If, instead, you wish to estimate future growth, you need to use an

arithmetic mean . . . compounding the stock at the arithmetic mean . . .

gives us the expected (average) stock price . . . compounding at the

geometric mean leads to the median stock price.

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 / premiums. Only the arithmetic mean takes into account all of the
returns / premiums, hence, providing meaningful insight into the variance and standard
deviation of those returns / premiums.

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. Pages 1 through 3 of Schedule PMA-5 graphically demonstrate this premise. It is
clear from observing the year-to-year variation (the returns on large company stocks for
each and every year, 1926 through 2010 on page 1), that stock market returns, and hence,
equity risk premiums, vary.

There is a clear bell-shaped pattern to the probability distribution of these returns
shown on page 2, an indication that they are randomly generated and not serially
correlated. The arithmetic mean of this distribution of returns considers each and every
return in the distribution, taking 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 demonstrates that when the geometric mean is

calculated, only two of the returns are considered, namely the initial and terminal years,

Reports, Inc., 2011) 38-41 and 233-234.
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i.e., 1926 and 2010. Based upon only those two years, a constant rate of return is
calculated by the geometric average. That constant return is graphically represented by a
flat line, showing no year-to-year variation, over the entire 1926 to 2010 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.

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

You stated earlier that it is incorrect to use the historical total return on U.S.
Treasury securities as the risk-free component of the equity risk premium. Please
comment.

Using the total return on U.S. Treasury securities is not appropriate as the risk-free
component of the equity risk premium because it is not a truly risk-free rate. As indicated
on pages 55 and 56 of the SBBI 2011 (pages 8 and 9 of Schedule PMA-5), it is:

Another point to keep in mind when calculating 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, 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,? ootnete omitted)
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Anticipated changes in yields are assessed by the market 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 introduce price

risk into the total return. 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 return with no capital loss. (italics added)

Hence, it is appropriate to use the income return and not the total return on long-
term U.S. government bonds when calculating a market equity risk premium.
You also stated earlier that Mr. Rigsby failed to utilize a forecasted market equity
risk premium. Please comment.
Once again, because both ratemaking and the cost of capital, including the cost rate of
common equity are prospective, a prospective market equity risk premium is essential.
The basis of the forecasted or prospective market equity risk premium can be found on
note 1 on page 2 of Schedule PMA-6. Consistent with the development of the risk-free
rate component of Mr. Rigby’s CAPM analysis, it is derived from an average of the most
recent eight weeks ending August 12, 2011 3-5 year median market price appreciation
potentials by Value Line plus an average of the median estimated dividend yield for the
common stocks of the 1,700 firms covered in Value Line’s Standard Edition.

The average median expected price appreciation is 59% which translates to a
12.29% annual appreciation and, when added to the average (similarly calculated) median
dividend yield of 1.99% equates to a forecasted annual total return rate on the market as a

whole of 14.28%. The forecasted total market equity risk premium of 9.61% is derived by

deducting the August 1, 2011 Blue Chip Financial Forecasts consensus estimate of about

35




10

11

12

13

14

15

16

17

18

19

22

23

50 economists of the expected yield on 30-year U.S. Treasury Notes for the six calendar
quarters ending with the fourth calendar quarter 2012 of 4.67% as derived in note 1 on
page 2 of Schedule PMA-6 (9.61% = 14.28% - 4.67%).

Averaging this 9.61% Value Line forecasted equity risk premium with a correctly
derived long-term historical market equity risk premium, i.e. using the arithmetic mean
long-term historical total returns on large company common stocks and the arithmetic
mean long-term historical income return on long-term U.S. Treasury securities, of 6.70%
as derived in note 1 on page 2 of Schedule PMA-6 yields a market equity risk premium of
8.16% (8.16% = (9.61% + 6.70%)/2).

What would be the results of an application of the traditional and empirical CAPM
to Mr. Rigsby’s proxy group using a correctly calculated risk-free rate and market
equity risk premium as discussed above?

As shown on Schedule PMA-6, page 1, the average traditional CAPM cost rate is 10.79%
for the four water companies and the average ECAPM cost rate is 11.30%. Thus, as
shown on column 6 on page 1, the CAPM cost rate applicable to the proxy group of four
water companies is 11.05% based upon an average of the traditional CAPM and ECAPM
results for Mr. Rigsby’s proxy group. However, a cost rate of 11.05% is still understated
because it does not reflect the additional business risk of Bermuda due to its smaller
relative size or its lower relative financial risk as discussed above.

Does the use of adjusted betas in a traditional CAPM model render that model the
equivalent of the ECAPM model?

No. Using adjusted betas in a CAPM analysis is not equivalent to the ECAPM. Betas are

adjusted because of the general regression tendency of betas to converge toward 1.0 over
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time, i.e., over successive calculations of beta. As noted above, numerous studies have

determined that the SML described by the CAPM formula at any given moment in time is

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

Moreover, the slope of the SML should not be confused with beta. As Brigham

stautes24 :

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

"2Students sometimes confuse beta with the slope of the SML. This is a
mistake. As we saw earlier in connection with Figure 6-8, and as is
developed further in Appendix 6A, beta does represent the slope of a line,
but not the Security Market Line. This confusion arises partly because the
SML equation is generally written, in this book and throughout the finance

23

24

Morin 191.

Brigham and Gapenski 203.

37




DNk W -

(@)

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

27

literature, as k; = Ry + bij(km — Rp), and in this form b; looks like the slope

coefficient and (kv — Ry) the variable. It would perhaps be less confusing

if the second term were written (ky — Rg)bi, but this is not generally done.

Regulatory support for the ECAPM can be found in the New York Public Service
Commission’s Generic Financing Docket, Case 91-M-0509. Also, the Regulatory
Commission of Alaska has stated®’:

Although we primarily rely upon Tesoro’s recommendation, we are

concerned, however, about Tesoro’s CAPM analysis. Tesoro averaged the

results it obtained from CAPM and ECAPM while at the same time

providing empirical testimony®” that the ECAPM results are more

accurate then [sic] traditional CAPM results. The reasonable investor

would be aware of these empirical results. Therefore, we adjust Tesoro’s

recommendation to reflect only the ECAPM result. (footnote omitted)

Thus, using adjusted betas in an ECAPM analysis is not incorrect nor inconsistent
with either their financial literature or regulatory precedent. Notwithstanding empirical
and regulatory support for the use of only the ECAPM, my CAPM analysis, which
includes both the traditional CAPM and the ECAPM, is a conservative approach resulting
in a reasonable estimate of the cost of common equity.

What would Mr. Rigsby’s recommended common equity cost rate based upon the
corrections discussed above?

It is 10.32% based upon the common equity cost rates resulting from the application of a
corrected DCF and CAPM to the four water companies, as adjusted for financial and
business risks due to Bermuda’s lower financial risk and smaller relative size.

The results of correcting Mr. Rigsby’s DCF and CAPM applied to his four water

companies are summarized below:

25

In the Matter of the Correct Calculation and Use of Acceptable Input Data to Calculate the 1997, 1998,
1999, 2000, 2001 and 2002 Tariff Rates for the Intrastate Transportation of Petroleum over the
TransAlaska Pipeline System, Docket No P-97-4, Order No. 151, p. 146 (Reg. Comm’n AK 11/27/02).
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Table 1

Proxy Group
of Four
Water
Companies
Discounted Cash Flow Model 10.60%
Capital Asset Pricing Model 11.05
Indicated Common Equity Cost
Rate Before Adjustment for
Financial Risk and Business Risk 11.33%
Financial Risk Adjustment (0.98)
Business Risk Adjustment 0.50
Corrected Common Equity
Cost Rate 10.85%

Based upon these corrected common equity cost rate results, a common equity
cost rate of 11.33% is indicated for the four water companies before the financial and

business risk adjustments previously discussed.

Financial Risk Adjustment

Q.

Is there a way to quantify a financial risk adjustment due to Bermuda’s previously
discussed lower financial risk relative to the proxy group?

Yes. As shown on page 1 of Schedule WAR-1, Mr. Rigsby recommends a common
equity ratio of 60.00% which is higher than the average 2010 total equity ratio
maintained, on average, by the four water companies, 48.09% as shown on Schedule
PMA-7. Conversely, Mr. Rigsby’s recommended debt ratio of 40.00% is lower than the
average 2010 long-term debt ratio of the proxy group, 51.91%. Thus, Bermuda has lower

financial risk than the companies in his proxy group. Because investors require a higher /
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lower return in exchange for bearing higher / lower risk, a downward adjustment to the
common equity cost rate derived from the market data of the proxy group companies
which have a higher degree of financial risk than Bermuda is necessary.

An indication of the magnitude of the necessary financial risk adjustment is given
by the Hamada equa.tion2 6 which un-levers and then re-levers betas based upon changes
in capital structure.

The Hamada equation un-levers the median beta of the proxy group of four water
companies of 0.75 with an average December 31, 2010 total equity ratio of 48.09% to
0.40 when applied to a 100% common equity ratio and then levers the beta to 0.63 using
Mr. Rigsby’s recommended common equity ratio of 60.00%. The re-levered beta,
applied to an 8.16% market risk premium and a 4.67% risk-free rate translates to a
9.81%*" common equity cost rate. The difference between the 10.25% relevered beta
common equity cost rate and the result of the traditional CAPM for the proxy group with
a median beta of 0.75, 10.79%® is a negative 98 basis points (-0.98%). A downward
financial adjustment of 98 basis points (-0.98%), reflects the lower financial risk of
attributable to Mr. Rigsby’s recommend higher equity ratio of 60.00% compared with the
proxy group's average total equity ratio of 48.09% at December 31, 2010. The Hamada
Equation and calculations are as follows:

b,=b[1+(1-T)D/S)]
Where b, = Levered beta
b,= Un-levered beta

26

27
28

Brigham and Daves 533.

9.81% = (0.63 x 8.16%) + 4.67%.
10.79% = (0.75 x 8.16%) + 4.67%.
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T = Tax Rate
(D/8)=Debt to Common Equity Ratio

To un-lever the beta from a 48.09% average proxy group total equity ratio, the following
equation is used:
0.70=5,[1 + (1 -0.35) (51.91%/48.09%)]

When solved for b,, b,= 0.44, indicating that the beta for the proxy group of four water

companies would be 0.44 if their average capital structure contained 100% total equity.
To re-lever the beta relative to Mr. Rigsby’s recommended 60.00% common
equity ratio, the following equation is used:
b,=0.40 [1 + (1 - 0.35) (40.00%/60.00%)]
When solved for b,, b, = 0.63, indicating that the beta for the proxy group of four water

companies would be 0.63, if their average capital structure contained 60.00% common

equity.

Business Risk Adjustment

Q.

Is there a way to quantify a business risk adjustment due to Bermuda’s small size
relative to the proxy group as discussed above?

Yes. As discussed above, the Company has greater business risk than the average
company in Mr. Rigsby’s proxy group because of its smaller size relative to the group,

measured by either book capitalization or the market capitalization of common equity

(estimated market capitalization for Bermuda, whose common stock is not traded).
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Table 2

Times
Market Greater than
Capitalization(1) the Company
($ Millions)
Bermuda Water Co. $19.012
Proxy Group of Four
Water Companies 1,208.594 63.6x

(1) From page 1 of Schedule PMA-8.

Because the Company’s common stock is not publicly traded, I have assumed that
if it were, the common shares would be selling at the same market-to-book ratio as the
average market-to-book ratio for Mr. Rigsby’s proxy group, 192.6%, as shown on page 2
of Schedule PMA-8. Since Mr. Rigsby’s recommended common equity cost rate is based
upon the market data of his proxy group, it is reasonable to use the market-to-book ratios
of the proxy group to estimate Bermuda’s market capitalization. Hence, the Company’s
market capitalization is estimated at $19.012 million based upon the average market-to-
book ratio of his proxy group. In contrast, the market capitalization of the average water
company in Mr. Rigsby’s proxy group was $1.209 billion on August 12, 2011, or 63.6
times the size of Bermuda’s estimated market capitalization.

Therefore, it is necessary to upwardly adjust the common equity cost rate of
10.80% based upon the four water companies to reflect Bermuda’s greater risk due to its
smaller relative size. The determination is based upon the size premiums for decile
portfolios of New York Stock Exchange (NYSE), American Stock Exchange (AMEX)
and NASDAQ listed companies for the 1926-2010 period and related data from SBBI-

011. The average size premium for the decile in which Mr. Rigsby’s proxy group falls
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has been compared with the average size premium for the decile in which the market
capitalization of Bermuda would fall if its stock were traded and sold at an average
market/book ratio of 192.6% experienced by the proxy group. As shown on page 1,
because Bermuda falls in the 10" decile and the four water companies fall between the 6"
and 71 deciles, the size premium spread between the Company and the four water
companies is 4.51 basis points (4.51%).

In view of the foregoing, although the SBBI 2011 study indicates that a 4.51%
adjustment is warranted, I recommend a conservative upward adjustment of 50 basis
points (0.50%) to reflect Bermuda’s greater relative business risk due to its smaller size.
A business risk adjustment of 50 basis points (0.50%) coupled with the previously
discussed financial risk adjustment of a negative 98 basis points (-0.98%), when added to
the 11.33% indicated common equity cost rate based upon the four water companies
before adjustment, results in a financial risk and business risk-adjusted corrected common
equity cost rate of 10.85%%.

A common equity cost rate of 10.85%, when applied to Mr. Rigsby’s
recommended common equity ratio of 60.00%, results in an overall rate of return of
8.96%.

Please summarize your corrections to Mr. Rigsby’s cost of common equity analysis.
Schedule PMA-9 presents a comparison of Mr. Rigsby’s recommended overall rate of
return, common equity cost rate, DCF and CAPM analysis with the corrections to those

analyses discussed above. Page 1 presents the overall rate of return of 8.96% resulting

29

10.85% =11.33% - 0.98% + 0.50%.
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from the 10.85% corrected common equity cost rate in contrast to Mr. Rigsby’s
recommended overall rate of return of 7.85%. Page 2 presents a detailed summary of the
Mr. Rigsby’s DCF and CAPM analyses side by side with the corrections to those analyses
discussed above.

What would be the Florida Leverage Formula ROE applicable to Mr. Rigsby’s
recommended ratemaking common equity ratio of 60.00%?

It would be 9.813%. Mr. Rigsby has provided the recommended 2011 Florida Leverage
Formula as Exhibit 1. On page 1 of Attachment 1, in Exhibit 1, the 2011 Leverage
Formula (Recommended) is to be calculated as 7.13% + 1.610 / ER, with “ER” being the
equity ratio. When solved for an equity ratio of 60.00%, Mr. Rigsby’s recommended
ratemaking common equity ratio for Bermuda, a 9.81% common equity cost rate results
(9.81% = 7.13% + (1.610 / 60.00%)).

Does that conclude your direct testimony?

Yes.
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PROFESSIONAL EXPERIENCE

1994-Present

In 1996, I became a Principal of AUS Consultants, continuing to offer testimony as an
expert witness on the subjects of fair rate of return, cost of capital and related issues before state
public utility commissions. I provide assistance and support to clients throughout the entire
ratemaking litigation process. In addition, I supervise the financial analyst and administrative
staff in the preparation of fair rate of return and cost of capital exhibits which are filed along with
expert testimony before various state and federal public utility regulatory bodies. The team also
assists in the preparation of interrogatory responses, as well as rebuttal exhibits.

As the Publisher of AUS Utility Reports (formerly C. A. Turner Utility Reports), I am
responsible for the production, publishing, and distribution of the reports. AUS Utility Reports
provides financial data and related ratios for about 120 public utilities, i.e., electric, combination
gas and electric, natural gas distribution, natural gas transmission, telephone, and water utilities,
on a monthly, quarterly and annual basis. Among the subscribers of AUS Utility Reports are
utilities, many state regulatory commissions, federal agencies, individuals, brokerage firms,
attorneys, as well as public and academic libraries. The publication has continuously provided
financial statistics on the utility industry since 1930.

As the Publisher of AUS Utility Reports, I also supervise the production, publishing, and
distribution of the AGA Rate Service publications under license from the American Gas
Association. I am also responsible for maintaining and calculating the performance of the AGA
Index, a market capitalization weighted index of the common stocks of the approximately 70
corporate members of the AGA, which serves as the benchmark for the AGA Gas Index Fund.

As an Assistant Vice President from 1994 - 1996, I prepared fair rate of return and cost of
capital exhibits which were filed along with expert testimony before various state and federal
public utility regulatory bodies. These supporting exhibits include the determination of an
appropriate ratemaking capital structure and the development of embedded cost rates of senior
capital. The exhibits also support the determination of a recommended return on common equity
through the use of various market models, such as, but not limited to, Discounted Cash Flow
analysis, Capital Asset Pricing Model and Risk Premium Methodology, as well as an assessment
of the risk characteristics of the client utility. I also assisted in the preparation of responses to
any interrogatories received regarding such testimonies filed on behalf of client utilities.
Following the filing of fair rate of return testimonies, I assisted in the evaluation of opposition
testimony in order to prepare interrogatory questions, areas of cross-examination, and rebuttal
testimony. I also evaluated and assisted in the preparation of briefs and exceptions following the
hearing process. 1 also submitted testimony before state public utility commissions regarding

~ appropriate capital structure ratios and fixed capital cost rates.




1990-1994

As a Senior Financial Analyst, I supervised two analysts and assisted in the preparation of
fair rate of return and cost of capital exhibits which are filed along with expert testimony before
various state and federal public utility regulatory bodies. The team also assisted in the
preparation of interrogatory responses.

I evaluated the final orders and decisions of various commissions to determine whether
further actions were warranted and to gain insight which assisted in the preparation of future rate
of return studies.

I assisted in the preparation of an article authored by Frank J. Hanley and A. Gerald
Harris entitled "Does Diversification Increase the Cost of Equity Capital?" published in the July
15, 1991 issue of Public Utilities Fortnightly.

In 1992, I was awarded the professional designation "Certified Rate of Return Analyst"
(CRRA) by the National Society of Rate of Return Analysts (now the Society of Utility and
Regulatory Financial Analysts (SURFA)). This designation is based upon education, experience
and the successful completion of a comprehensive examination.

As Administrator of Financial Analysis for AUS Utility Reports, which then reported
financial data for over 200 utility companies with approximately 1,000 subscribers, I oversaw the
preparation of this monthly publication, as well as the accompanying annual publication,
Financial Statistics - Public Utilities.

1988-1990

As a Financial Analyst, I assisted in the preparation of fair rate of return studies including
capital structure determination, development of senior capital cost rates, as well as the
determination of an appropriate rate of return on equity. I also assisted in the preparation of
interrogatory responses, interrogatory questions of the opposition, areas of cross-examination and
rebuttal testimony. I also assisted in the preparation of the annual publication C. A. Turner
Utility Reports - Financial Statistics -Public Utilities.

1973-1975

As a Research Assistant in the Research Department of the Regional Economics Division
of the Federal Reserve Bank of Boston, I was involved in the development and maintenance of
econometric models to simulate regional economic conditions in New England in order to study
the effects of, among other things, the energy crisis of the early 1970's and property tax
revaluations on the economy of New England. I was also involved in the statistical analysis and
preparation of articles for the New England Economic Review. Also, I was Assistant Editor of
New England Business Indicators.

1972

As a Research Assistant in the Office of the Assistant Secretary for International Affairs,
U.S. Treasury Department, Washington, D.C., I developed and maintained econometric models
which simulated the economy of the United States in order to study the results of various




alternate foreign trade policies so that national trade policy could be formulated and

recommended.

Clients Served

I have offered expert testimony before the following commissions:

Arkansas
California
Connecticut
Delaware
Florida
Hawaii
Idaho
[llinois
Indiana
Towa
Kentucky
Louisiana
Maine

I have sponsored testimony on generic/uniform methodologies for determining the return

on common equity for:

Aquarion Water Company
The Connecticut Water Company

Maryland
Michigan
Missouri
Nevada

New Jersey
New York
North Carolina
Ohio
Pennsylvania
Rhode Island
South Carolina
Virginia
Washington

United Water Connecticut, Inc.
Utilities, Inc.

I have sponsored testimony on the rate of return and capital structure effects of merger

and acquisition issues for:

California-American Water Company

New Jersey-American Water Company

I have sponsored testimony on fair rate of return and related issues for:

Alpena Power Company
Apple Canyon Utility Company

Applied Wastewater Management, Inc.

Aqua Illinois, Inc.

Aqua New Jersey, Inc.

Aqua North Carolina, Inc.

Aqua Virginia, Inc.

Aquarion Water Company
Artesian Water Company

The Atlantic City Sewerage Company
Audubon Water Company

The Borough of Hanover, PA
Carolina Pines Utilities, Inc.
Carolina Water Service, Inc. of NC
Carolina Water Service, Inc. of SC

The Columbia Water Company

The Connecticut Water Company
Consumers Illinois Water Company
Consumers Maine Water Company
Consumers New Jersey Water Company
City of DuBois, Pennsylvania
Elizabethtown Water Company
Emporium Water Company

GTE Hawaiian Telephone Inc.
Greenridge Utilities, Inc.

Illinois American Water Company
Iowa American Water Company
Water Services Corp. of Kentucky
Lake Wildwood Ultilities Corp.
Land‘Or Utility Company




Long Island American Water Company
Long Neck Water Company

Louisiana Water Service, Inc.
Massanutten Public Service Company
Middlesex Water Company
Missouri-American Water Company
Mt. Holly Water Company

Nero Utility Services, Inc.

New Jersey-American Water Company
The Newtown Artesian Water Company
NRG Energy Center Pittsburgh LLC
NRG Energy Center Harrisburg LLC
Ohio-American Water Company

Penn Estates Utilities

Pinelands Water Company

Pinelands Waste Water Company
Pittsburgh Thermal

San Jose Water Company

Southland Utilities, Inc.

Spring Creek Utilities, Inc.

Sussex Shores Water Company

Tega Cay Water Service, Inc.

Total Environmental Services, Inc. —

Treasure Lake Water & Sewer Divisions

Thames Water Americas
Tidewater Utilities, Inc.
Transylvania Utilities, Inc.

Trigen — Philadelphia Energy Corporation

Twin Lakes Utilities, Inc.
United Utility Companies
United Water Arkansas, Inc.

United Water Arlington Hills Sewerage, Inc.

United Water Connecticut, Inc.
United Water Delaware, Inc.
United Water Great Gorge Inc. / United
Water Vernon Transmission, Inc.
United Water Idaho, Inc.

United Water Indiana, Inc.

United Water New Jersey, Inc.
United Water New Rochelle, Inc.
United Water New York, Inc.
United Water Owego / Nichols, Inc.
United Water Pennsylvania, Inc.
United Water Rhode Island, Inc.
United Water South County, Inc.
United Water Toms River, Inc.
United Water Vernon Sewage Inc.
United Water Virginia, Inc.
United Water Westchester, Inc.
United Water West Lafayette, Inc.
United Water West Milford, Inc.
Utilities, Inc.

Utilities Inc. of Central Nevada
Utilities, Inc. of Florida

Utilities, Inc. of Louisiana
Utilities, Inc. of Nevada

Utilities, Inc. of Pennsylvania
Utilities, Inc. - Westgate

Utilities Services of South Carolina
Utility Center, Inc.

Valley Energy, Inc.

Wellsboro Electric Company
Western Utilities, Inc.

I have sponsored testimony on capital structure and senior capital cost rates for the

following clients:

Alpena Power Company
Arkansas-Western Gas Company
Associated Natural Gas Company

PG Energy Inc.
United Water Delaware, Inc.
Washington Natural Gas Company




I have assisted in the preparation of rate of return studies on behalf of the following

clients:

Algonquin Gas Transmission Company
Anadarko Petroleum Corporation
Arkansas-Louisiana Gas Company
Arkansas Western Gas Company
Artesian Water Company

Associated Natural Gas Company
Atlantic City Electric Company
Bridgeport-Hydraulic Company
Cambridge Electric Light Company
Carolina Power & Light Company
Citizens Gas and Coke Utility

City of Vernon, CA

Columbia Gas/Gulf Transmission Cos.
Commonwealth Electric Company
Commonwealth Telephone Company
Conestoga Telephone & Telegraph Co.
Connecticut Natural Gas Corporation
Consolidated Gas Transmission Company
Consumers Power Company

CWS Systems, Inc.

Delmarva Power & Light Company
East Honolulu Community Services, Inc.
Equitable Gas Company

Equitrans, Inc.

Florida Power & Light Company

Gary Hobart Water Company

Gasco, Inc.

GTE Arkansas, Inc.

GTE California, Inc.

GTE Florida, Inc.

GTE Hawaiian Telephone

GTE North, Inc.

GTE Northwest, Inc.

GTE Southwest, Inc.

Great Lakes Gas Transmission L.P.
Hawaiian Electric Company

Hawaiian Electric Light Company

IES Utilities Inc.

Illinois Power Company

Interstate Power Company

Interstate Power & Light Co.

Iowa Electric Light and Power Company
Iowa Southern Utilities Company
Kentucky-West Virginia Gas Company
Lockhart Power Company

Middlesex Water Company
Milwaukee Metropolitan Sewer District
Mountaineer Gas Company

National Fuel Gas Distribution Corp.
National Fuel Gas Supply Corp.
Newco Waste Systems of NJ, Inc.
New Jersey Natural Gas Company
New Jersey-American Water Company
New York-American Water Company
North Carolina Natural Gas Corp.
Northumbrian Water Company
Ohio-American Water Company
Oklahoma Natural Gas Company
Orange and Rockland Utilities

Paiute Pipeline Company

PECO Energy Company

Penn Estates Ultilities, Inc.

Penn-York Energy Corporation
Pennsylvania-American Water Co.

PG Energy Inc.

Philadelphia Electric Company
Providence Gas Company

South Carolina Pipeline Company
Southwest Gas Corporation

Stamford Water Company

Tesoro Alaska Petroleum Company
Tesoro Refining & Marketing Co.
United Telephone of New Jersey
United Utility Companies

United Water Arkansas, Inc.

United Water Delaware, Inc.




(Rate of Return Study Clients Continued)

United Water Idaho, Inc. Washington Gas Light Company
United Water Indiana, Inc. Washington Natural Gas Company
United Water New Jersey, Inc. Washington Water Power Corporation
United Water New York, Inc. Waste Management of New Jersey —
United Water Pennsylvania, Inc. Transfer Station A

United Water Virginia, Inc. Wellsboro Electric Company

United Water West Lafayette, Inc. Western Reserve Telephone Company
Utilities, Inc. of Pennsylvania Western Utilities, Inc.

Utilities, Inc. - Westgate Wisconsin Power and Light Company

Vista-United Telecommunications Corp.
EDUCATION:
1973 — Clark University — B.A. — Honors in Economics (Concentration: Econometrics and

Regional/International Economics)
1991 — Rutgers University — M.B.A. — High Honors (Concentration: Corporate Finance)

PROFESSIONAL AFFILIATIONS:

American Finance Association
Financial Management Association
Society of Utility and Regulatory Financial Analysts
Member, Board of Directors — 2010-2012
President — 2006-2008 and 2008-2010
Secretary/Treasurer — 2004-2006
Energy Association of Pennsylvania
National Association of Water Companies — Member of the Finance/Accounting/Taxation
Committee

SPEAKING ENGAGEMENTS:

“Public Utility Betas and the Cost of Capital”, (co-presenter with Richard A. Michelfelder, Ph.D.)
— Advanced Workshop in Regulation and Competition, 30™ Annual Eastern Conference of the
Center for Research in Regulated Industries (CRRI), May 20, 2011, Rutgers University, Skytop,
PA.

“A New Approach for Estimating the Equity Risk Premium for Public Utilities”, (co-presenter
with Richard A. Michelfelder, Ph.D.) — Hot Topic Hotline Webinar, December 3, 2010, Financial
Research Institute of the University of Missouri.

“A New Approach for Estimating the Equity Risk Premium for Public Utilities”, (co-presenter
with Richard A. Michelfelder, Ph.D.) before the Indiana Utility Regulatory Commission Cost of
Capital Task Force, September 28, 2010, Indianapolis, IN




Tomorrow’s Cost of Capital: Cost of Capital Issues 2010, Deloitte Center for Energy Solutions,
2010 Deloitte Energy Conference, “Changing the Great Game: Climate, Customers and Capital”,
June 7-8, 2010, Washington, DC.

“Cost of Capital Issues —2010” — Deloitte Center for Energy Solutions 2010 Energy Conference:
Changing the Great Game: Climate, Consumers and Capital, June 7-8, 2010, Washington, DC

“A New Approach for Estimating the Equity Risk Premium for Public Utilities”, (co-presenter
with Richard A. Michelfelder, Ph.D.) — Advanced Workshop in Regulation and Competition, 29"
Annual Eastern Conference of the Center for Research in Regulated Industries (CRRI), May 20,
2010, Rutgers University, Skytop, PA

Moderator: Society of Utility and Regulatory Financial Analysts: 42" Financial Forum — “The
Changing Economic and Capital Market Environment and the Utility Industry”, April 29-30,
2010, Washington, DC

“A New Model for Estimating the Equity Risk Premium for Public Utilities” (co-presenter with
Richard A. Michelfelder, Ph.D.) — Spring 2010 Meeting of the Staff Subcommittee on Accounting
and Finance of the National Association of Regulatory Utility Commissioners, March 17, 2010,
Charleston, SC

“New Approach to Estimating the Cost of Common Equity Capital for Public Utilities” (co-
presenter with Richard A. Michelfelder, Ph.D.) - Advanced Workshop in Regulation and
Competition, 28" Annual Eastern Conference of the Center for Research in Regulated Industries
(CRRI), May 14, 2009, Rutgers University, Skytop, PA

Moderator: Society of Utility and Regulatory Financial Analysts: 41% Financial Forum —
“Estimating the

Cost of Capital in Today’s Economic and Capital Market Environment”, April 16-17, 2009,
Washington, DC

“Water Utility Financing: Where Does All That Cash Come From?”, AWWA Pre-Conference
Workshop: Water Utility Ratemaking, March 25, 2008, Atlantic City, NJ

PAPERS:
“Public Utility Beta Adjustment and the Cost of Capital”, co-authored with Richard A.

Michelfelder, Ph.D. and Panayiotis Theodossiou, Ph.D. (under review at Journal of Applied
Corporate Finance).

“A New Approach for Estimating the Equity Risk Premium for Public Utilities”, co-authored
with Frank J. Hanley and Richard A. Michelfelder, Ph.D. (forthcoming in The Journal of
Regulatory Economics).




“Comparable Earnings: New Life for an Old Precept” co-authored with Frank J. Hanley,
Financial Quarterly Review, (American Gas Association), Summer 1994.
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Depreciation Rates for the AUS Utility Reports Companies 2001-2010
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Source of Information: SEC Edgar I-Metrix Online Database
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Bermuda Water Company Exhibit No. ___
Market-to-Book Ratios, Earnings / Book Ratios and Schedule PMA-2
Inflation for Standard & Poor's Industrial Index and page 1 0of 1

the Standard & Poor's 500 Composite Index

from 1947 through 2010

Market-
to-Book Eamings/
Year Ratio (1) Book Ratio (2)
S&P 500 S&P 500
S&P Industrial Composite S&P Industrial Composite
Index (3) Index (3) Index (3) Index (3) Inflation (4) Earnings / Book Ratio - Net of inflation
1947 1.23 NA 130 % NA 9.0 % 40 % NA
1948 1.13 NA 173 NA 2.7 1486 NA
1949 1.00 NA 16.3 NA (1.8) 181 NA
1950 1.16 NA 18.3 NA 5.8 125 NA
1951 1.27 NA 14.4 NA 5.9 8.5 NA
1952 1.29 NA 127 NA 0.9 11.8 NA
1953 1.21 NA 12.7 NA 0.6 124 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 29 108 NA
1957 1.71 NA 12.5 NA 3.0 95 NA
1958 1,70 NA 9.8 NA 1.8 8.0 NA
1959 1.94 NA 11.2 NA 1.5 9.7 NA
1960 1.82 NA 10.3 NA 1.5 8.8 NA
1961 2.01 NA 9.8 NA 0.7 9.1 NA
1962 1.83 NA 109 NA 1.2 9.7 NA
1963 194 NA 11.4 NA 1.7 9.7 NA
1964 218 NA 123 NA 1.2 114 NA
1965 221 NA 132 NA 1.9 11.3 NA
1966 2.00 NA 132 NA 3.4 9.8 NA
1967 2.05 NA 12.1 NA 3.0 9.1 NA
1968 217 NA 126 NA 47 7.9 NA
1969 2.10 NA 12.1 NA 6.1 6.0 NA
1970 1.71 NA 104 NA 5.5 49 NA
1971 1.99 NA 1.2 NA 3.4 7.8 NA
1972 2.16 NA 12.0 NA 3.4 86 NA
1973 1.96 NA 14.6 NA 8.8 58 NA
1974 1.39 NA 14.8 NA 12.2 26 NA
1975 134 NA 123 NA 7.0 5.3 NA
1976 1.51 NA 14.5 NA 48 9.7 NA
1977 1.38 NA 14.6 NA 6.8 7.8 NA
1978 1.25 NA 15.3 NA 9.0 6.3 NA
1979 1.23 NA 17.2 NA 13.3 39 NA
1980 1.31 NA 15.6 NA 12.4 32 NA
1981 124 NA 14.9 NA 8.9 6.0 NA
1982 117 NA 11.3 NA 3.9 7.4 NA
1983 1.45 NA 12.2 NA 3.8 8.4 NA
1984 1.46 NA 146 NA 4.0 10.6 NA
1985 1.67 NA 122 NA 3.8 8.4 NA
1986 2.02 NA 11.5 NA 11 104 NA
1987 2.50 NA 157 NA 4.4 113 NA
1988 213 NA 19.0 NA 44 146 NA
1989 2.56 NA 18.5 NA 47 138 NA
1990 2.63 NA 16.3 NA 6.1 10.2 NA
1991 277 NA 10.8 NA 3.1 7.7 NA
1992 3.2¢ NA 13.0 NA 29 10.1 NA
1993 3.72 NA 15.7 NA 28 129 NA
1994 3.73 NA 230 NA 2.7 203 NA
1995 4.06 2.64 229 16.0 % 25 204 135 %
1996 479 3.00 24.8 16.8 3.3 21.5 13.8
1997 5.88 3.53 246 16.3 1.7 229 146
1998 7.43 4.18 213 145 16 19.7 129
1999 8.27 4.76 252 17.1 27 22.5 14.4
2000 7.51 4.51 23.9 16.2 3.4 205 12.8
2001 NA 3.50 NA 7.4 16 NA 58
2002 NA 2.93 NA 8.3 2.4 NA 59
2003 NA 278 NA 14.14 19 NA 122
2004 NA 2.9 NA 15.3 33 NA 12.0
2005 NA 278 NA 16.4 34 NA 13.0
2006 NA 2.75 (5} NA 17.2 25 NA 14.7
2007 NA 277 (5) NA 12.8 4.1 NA 87
2008 NA 2.02 (5) NA 27 0.1 NA 2.6
2009 NA 1.63 (5) NA 9.2 27 NA 6.5
2010 NA 1.92 (5) NA 13.0 1.5 NA 115
Average 2.34 3.04 149 % 133 % 3.7 % 109 % 10.9 %
Notes: (1) Market-io-Book Ratio equals average of the high and low market price for the year divided by the average book value.

(2) Eamings/Book equals eamings per share for the year divided by the average book value.

(3) On January 2, 2001 Standard & Poor's released Global Industry Classification Standard (GICS) price indexes for all Standard & Poor's U.S. indexes. As a result, all

S&P indexes have been calculated with a common base of 100 at a start date of December 31, 1994. Also, the GICS industrial sector is not comparable to the
former S&P Industrial Index and data for the former S&P Industrial Index has been discontinued.

(4) As measured by the Consumer Price Index (CPI).

(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 eamings
per share to the 2005 / 2006 book value per share and then subtracting the 2006 / 2007 dividends per share as provided by Standard & Poor's Statistical Record -

Current Statistics, March 2008, p. 29.

Source of Information:  Standard & Poor's Security Price Index Record, 2000 Edition, p. 40

Standard & Poor's Statistical Service, Current Statistics, June 2011, p. 30
Standard & Poor's Compustat Services, Inc. PC Plus Research Insight Database
Ibbotson SBBI 2011 Valuation Yearbook
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Bermuda Water Company
Example of the Inadequacy of
DCF Return Rate Related to Book Value
When Market Value Exceeds Book Value

Based on RUCO Witness Rigsby's Proxy Group of
Water Companies

| a (b)
‘ Line No. Market Value Book Value
1. Per Share $ 24403 (1) $ 13.256 (2)
2. DCF Cost Rate (3) 9.28% 9.28%
3. Return in Dollars $ 2.265 $ 1230
4. Dividends $ 0.759 (4) $ 0759 (4)
5. Growth in Dollars $ 1.506 $ 047
6. Return on Market Value (5) 9.28% 5.04%
7. Rate of Growth on Market Value (6) 6.17% 1.93%
Notes: (1) Average market price of RUCO Witness Rigsby's proxy group of water companies on lines 1

- 4 of Schedule WAR-3.
(2) Average book value from Schedule PMA-7, page 2 of this Exhibit.
(3) From Schedule WAR-2.
(4) Dividends per share based upon a 3.11% dividend yield. $0.776 = $24.403 * 3.11%.

(5) Line 3/ market value per share (line 1 column (a)).
(6) Line 6 - dividend yield from Schedule WAR-3.
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Bermuda Water Company
Corrected Common Equity Cost Rate Using the Discounted Cash Flow Model for
RUCO Witness Rigsby's Proxy Group of Four Water Companies

1 2 3 4
Indicated
Common
Proxy Group of Four Water Dividend Yield Internal External Equity Cost
Companies 1) Growth {(br) (2)  Growth (sv) (3) Rate (4)
American States Water Co. 329 % 732 % 210 % 1271 %
Aqua America, Inc. 2.86 5.54 0.99 9.39
California Water Service Group 3.35 5.06 511 13.52
SJW Corporation 2.94 2.24 5.60 10.78
Average 11.60 %

NA= Not Available
NMF = Not Meaningful Figure

Notes:
{1) From Schedule WAR-3.
(2) 2014 - 2016 projection in dividend growth on Schedule
WAR-5.
(3) Share growth x market-to-book ratio derived from
Schedule WAR-4, page 2 of 2.
(4) Sum of Columns 1 through 3.




Exhibit No. __
| Schedule PMA-5
Page 1 of 14
=1
_/4 T o
= —— « 8002 g
= 9002 N
L 002 o
~ ] 200z '
IR e 0002 S
«‘/ 8661 s
— 9661 =
-\‘?4 661 'g
J J— 2661 &
) e 0661 o
e - 8861 @M
4-/4/‘ 9861 8
» R ——— 861 g
c L. 286 A
3 | 0861 2
@ e 8161 9
x © | T 9.6} n
v O * s V.61 5
O~ < 261 @
_9 o Te— 0.61 =
N + e 8961 ®
© T T ‘ 9961 v
= _’____:;—* =
c S - 961 B
o = —— 2961 6
o e
— 0961 =
‘CE) g ) —— ) 8561 B
= IS 9561 S
O C . — . 561 £
() 1 2561 i
Q
=2 «— 0564 >
®© D 8v6) gl =
- Slg
— S B 96l =)
?* rrel = 8
o : | ¢v6l > 5
iy ov6l o
e N 8c61 ol =
- N ©
— 9g61 NI
R « €61 <
N « I . | Tesl L2 ol <
- £ 5
"3 L@ b
—_ o] 12}
3 e ; 9z61 = § g
~ o o o - 'E
8 8 9 8 & 2 ° ° § 8 §F 8§ 52§
[ e E
U —
P
3
(o}
w
|
|
|
|
|
!




Exhibit No. ___
Schedule PMA-5
Page 2 of 14

1 “08eoryD) 1107 “OUf ‘1e3sSUILION
010T-9C61- UOHEQJU] pue 'S[[Ig "Spuog "s3>0}S  I0j

SHNSY FoTeN - 00qIEaX UORENEA TI0C - () [44S gU0510qq] : 201n0g

=1

u/ 1 =v1 uesy onounpuy

%09  %0S  %0F %0E  %0C %Ot %0  %0L- %0C- %0€-  %0¥V  %0S-
€c61 861 LT6L CV6I[ 9C6L] LV6l 6761 1IP6L 0£6Ll LE6L  LE6L
a6l Ge6l 9¢el ¢€vol ¥vel 8P6l <ceel LS6L V6L 800C
8961 8¢6l 196l 6¥6l 9961 veel 9961 00T

Gv6l 1961 CS61 0961 6¢6l €L61

0961 €961 6961 0461 O¥V6l 000C

Ge6L  L961 ¥961 8L61 9¥61 100C

GL6L 961 9961 ¥861 €961

0861 ¢861 8961 /[B861 <CT961

G861 €861 161 <C661 6961

6861 9661 TL61 €66l LL6L $3>03S Auedwio)) asie]

le61 8661 6461 V661 1861

G661 6661 9861 G00C 0661

L661 €00C 8861 00T

600¢ ¥00C

900¢
010C

0T0C 031 9C61
$32031S Auedwio)) 981eT U0 SUIN}AY [e10




Exhibit No. __
Schedule PMA-5
Page 3 of 14

1 “08ednyD T110¢ ou] “TeIsSuruio

0T0C-9T61- UOHEU pue 'S[[Ig "Spuoq 's}>0}5  I0j
SINSoY 19MAEJ - 0OqIEa & UONEN[eA 1107 - @ (945 @U0sioqq] : 90Inog

Hl wc\/ \=> g uuuncwwEU_HumEomU
ul1

%09  %0S  %0¥  %0E  %OC  %OL %0 %O0L- %0C- %0t %0¥  %0S-

9c61
0L0¢

$)[D03S AueduIo)) as1e]

0T0C 03 9C61
$3[00}G Aueduwio) 951e] U0 SWInjay [ej0oL




Exhibit No. __
Schedule PMA-5
Page 4 of 14

Ibbotson® SBBI°
2011 Valuation Yearbook

Market Results for
Stocks, Bonds, Bills, and Inflation
1926—2010

MCORNINGSTAR




Exhibit No. __
Schedule PMA-5
Page 5 of 14

2011 Ibbotson® Stocks, Bonds, Bills, and Inflation® Valuation Yearhook

Stocks, Bonds, Bills, and Inflation® and SBBI® are registered trademarks of Morningstar, Inc. [bbotson®
and Ibbotson Associates® are registered trademarks of lbbotson Associates, a wholly owned subsidiary
of Momingstar, Inc., and are used with permission.

The information presented in this publication has besn obtained with the greatest of care from sources believed
to be reliable, but is not guaranteed to be complete, accurate or timely. Momingstar and its affiliated companies
expressly disclaim any liability, including incidental or consequential damages, arising from the use of this
publication or any errors or omissions that may be contained in it.

©2011 Moningstar. All rights reserved. No part of this publication may be reproduced or used in any ather form
or by any other means—graphic, electronic, or mechanical, including photacopying, recording, taping, or informa-
tion storage and retrieval systems—without Morningstar's prior, written permission. To obtain permission, please
call Product Sales or write to the address below. Your request should specify the data or other information you
wish to use and the manner in which you wish to use it. In addition, you will need to include copies of any charts,
tables, and/or figures that you have created based on that information. There is a minimum $1500 processing fee
per request. There may be additional fees depending on your proposed usage.

Published by:
Morningstar, Inc.

22 W. Washington
Chicago, lllinois 60602

Main (312) 696-6000

Product Sales {888) 298-3647

Fax (312} 696-6010
global.momingstar.com/SBBIYearbooks

ISBN 978-0-9792402-9-4
ISSN 1523-343x

Ibbotson Associates® is a leading authority on asset atiocation with expertise in capital market expectations
and portfolio implementation. Approaching portfolio construction from the top-down through a research-based
invastment process, its experienced consuftants and portfolio managers serve mutual fund firms, banks, broker-
dealers, and insurance companies worldwide. |bbotson Associates’ methodologies and services address all
investment phases, from accumulation to retirement and the transition between the two. Visit Ibbotson.com
for contact information, published research, product fact sheets and other information.

For mare information about Momingstar's software and data products for individuals, advisors, and institutions,
see “Investment Tools and Resources” at the back of this book, or call {800) 735-0700.

Additional copies of the 2017 lbbotson® SBBI® Valuation Yearbook may be obtained for $175 per book, plus ship-
ping and handling. Archived editions (2010 and prior) are available in limited quantities for $200 per book, plus
shipping and handling. For purchasing or other information related to volume discounts or companion publica-
tions, please call {888) 298-3647, or write to the address above.



http://Ibbotson.com

Chapter 5

The Equity Risk Premium

The expected equity risk premium can be defined as the
additional return an investor expects fo receive to com-
pensate for the additional risk associated with investing in
equities as opposed to investing in riskless assets. It is an
essential component in several cost of equity estimation
models, including the buildup method, the capital asset
pricing model {CAPM), and the Fama-French three factor
model. It is important to note that the expected equity risk
premium, as it is used in discount rates and cost of capital
analysis, is a farward-looking concept. That is, the equity
risk premium that is used in the discount rate should be
reflective of what investors think the risk premium will be
going forward.

Unfortunately, the expected equity risk premium is unob-
servable in the market and therefore must be estimated.
Typically, this estimation is arrived at through the use of
historical data. The historical equity risk premium can be
calculated by subtracting the long-term average of the
income return on the riskless asset (Treasuries) fram the
long-term average stock market return (measured over
the same period as that of the riskless asset). In using a
historical measure of the equity risk premium, one assumes
that what has happened in the past is representative of
what might be expected in the future. In other words,
the assumption one makes when using historical data to
measure the expected equity risk premium is that the rela-
tionship between the returns of the risky asset (equities)
and-the riskless asset (Treasuries) is stable. The stability
of this relationship will be examined later in this chapter.

Since the expected equity risk premium must be estimated,
there is much controversy regarding how the estimation
should be conducted. A variety of different approaches to
calculating the equity risk premium have been utilized over
the years. Such studies can be categorized into four groups
based on the approaches they have taken. The first group
of studies trigs to derive the equity risk premium from his-
torical returns between stocks and bonds as was mentioned
above. The second group, embracing a supply side model,
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uses fundamental information such as earnings, dividends,
ar overall economic productivity to measure the expected
equity risk premium. A third group adopts demand side
models that derive the expected returns of equities through
the payoff demanded by investors for bearing the risk of
equity investments.’ The opinions of financial profession-
als through broad surveys are relied upon by the fourth and
final group.

The range of equity risk premium estimates used in prac-
tice is surprisingly large. Using a low equity risk premium
estimate as opposed to a high estimate can have a sig-
nificant impact on the estimated value of a stream of cash
flows. This chapter addresses many of the controversies
surrounding estimation of the equity risk premium and
focuses primarily on the historical calculation but also
discusses the supply side model.

Calculating the Historical Equity Risk Premium

In measuring the historical equity risk premium one must
make a number of decisions that can impact the resulting
figure; some decisions have a greater impact than ath-
ers. These decisions include selecting the stock market
benchmark, the risk-free asset, either an arithmetic or a
geometric average, and the time period for measurement.
Each of these factors has an impact on the resulting equity
risk premium estimate.

The Stock Market Benchmark

The stock market benchmark chosen should be a broad
index that reflects the behavior of the market as a whofe.
Two examples of commonly used indexes are the S&P
500° and the New York Stock Exchange Composite Index.
Although the Dow Jones Industrial Average is a popular
index, it would be inappropriate for calculating the equity
risk premium because it is too narrow.

We use the total return of our large company stock index
{currently represented by the S&P 500} as our market
benchmark when calculating the equity risk premium.
The S&P 500 was selected as the appropriate market
benchmark because it is representative of a large sample
of companies across a large number of industries. As of
December 31, 1993, 88 separate industry groups were
included in the index, and the industry composition of the
index has not changed since. The S&P 500 is also one of
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the most widely accepted market benchmarks. In short,
the S&P 500 is a good measure of the equity market as a
whole. Table 5-1 iltustrates the equity risk premium calcula-
tion using several different market indices and the income
return on three government bonds of different horizons.

Table 5-1: Equity Risk Premium with Different Market Indices

Equity Risk Premia

Long- Intermediate-  Short-

Horizon (%)  Horizon (%) Horizon {%)
S&P 500 6.72 1.22 8.22
Total Value-Weighted NYSE 6.52 7.03 8.02
NYSE Deciles 1-2 599 6.50 748

Data from 1926-2010.

The equity risk premium is calculated by subtracting the
arithmetic mean of the government bond income return
from the arithmetic mean of the stock market total return.
Table 5-2 demonstrates this calculation for the long-horizon

. equity risk premium.

Table 5-2: Long-Horizon Equity Risk Premium Calculation

Arithmetic Mean

Market Total ~ Risk-Free  Equity Risk
Long-Horizon Retum (%) Rate (%) Premium (%}
S&P 500 118 =~ 517 = 8672*
Total Value-Weighted NYSE 188 — 517 = 652
NYSE Deciles 1-2 1115 - 517 = 599*

Data from 1826-2010. *difference due to rounding.

Data for the New York Stock Exchange is obtained from
Morningstar and the Center for Research in Security Prices
(CRSP) at the University of Chicaga’s Graduate School of
Business. The “Total” series is a capitalization-weighted
index and includes all stocks traded on the New York Stock
Exchange except closed-end mutual funds, real estate
investment trusts, foreign stocks, and Americus Trusts.
Capitalization-weighted means that the weight of each
stock in the index, for a given month, is proportionate to
its market capitalization (price times number of shares
outstanding) at the beginning of that month. The "Decile
1-2" series includes all stocks with capitalizations that
rank within the upper 20 percent of companies traded on
the New York Stock Exchange, and it is therefore a large-
capitalization index. For more information on the Center
for Research in Security Pricing data methodology, see
Chapter 7.
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The resulting equity risk premia vary somewhat depending
on the market index chosen. It is expected that using the
“Total” series will result in @ higher equity risk premium
than using the “Decile 1-2" series, since the “Decile 1-2"
series is a large-capitalization series. As of September 30,
2010, deciles 1-2 of the New York Stock Exchange con-
tained the largest 274 companies traded on the exchange.
The “Total” series includes smaller companies that have
had historically higher returns, resulting in a higher equity
risk premium.

The higher equity risk premium arrived at by using the S&P
500 as a market benchmark is more difficult to explain. One
possible explanation is that the S&P 500 is not restricted
to the largest 500 companies; other considerations such as
industry composition are taken into account when deter-
mining if a company should be included in the index. Some
smaller stocks are thus included, which may result in the
higher equity risk premium of the index. Another possible
explanation would be what is termed the "S&P inclusion
effect.” It is thought that simply being included among
the stocks listed on the S&P 500 augments a company's
returns. This is due io the large guantity of institutional
funds that flow into companies that are listed in the index.

Comparing the S&P 500 total returns to those of another
large-capitalization stock index may help evaluate the
potential impact of the “S&P inclusion effect.” Prior to
March 1957, the S&P index that is used throughout this
publication consisted of 90 of the largest stocks. The
index composition was then changed to include 500
large-capitalization stocks that, as stated earlier, are
not necessarily the 500 largest. Deciles 1-2 of the NYSE
contained just over 200 of the largest companies, ranked
by market capitalization, in March of 1957. The number of
companies included in the deciles of the NYSE fluctuates
from quarter to quarter, and by September of 2010, deciles
1-2 contained 274 companies. Though one cannat draw
a causal relationship between the change in construction
and the correfation of these two indices, this analysis does
indicate that the “S&P inclusion effect” does not appear to
be very significant in recent periods.

Ancther possible explanation could be differences in
how survivorship is treated when calculating returns.
The Center for Research in Security Prices includes the
return for a company in the average decile return for the
period following the company's removal from the decile,

b4
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whether caused by a shift to a different decile portfolio,
bankruptcy, or other such reason. On the other hand, the
S&P 500 does not make this adjustment. Once a company
isnolongerincluded among the S&P500, its return is dropped
from the index. However, this effect may be lessened
by the advance announcement of companies being dropped
from or added to the S&P 500. In many instances through-
out this publication we will present equity risk premia
using both the S&P 500 and the NYSE "Deciles 1-2"
portfolio to provide & comparison between these large-
capitalization benchmarks.

The Market Benchmark and Firm Size

Although not restricted to include only the 500 largest
companies, the S&P 500 is considered a large company
index. The returns of the S&P 500 are capitalization
weighted, which means that the weight of each stock in
the index, for a given menth, is proportionate to its market
capitalization (price times number of shares outstanding) at
the beginning of that month. The larger companies in the
index therefore receive the majority of the weight. The use
of the NYSE “Deciles 1-2" series results in an even purer
large company index. Yet many valuation professionals
are faced with valuing small companies, which historically
have had different risk and return characteristics than large
companies. If using a large stock index to calculate the
equity risk premium, an adjustment is usually needed to
account for the different risk and return characteristics of
small stocks. This will be discussed further in Chapter 7 on
the size premium.

The Risk-Free Asset

The equity risk premium can be calculated for a variety of
time horizons when given the choice of risk-free asset to be
used in the calculation. The 2077 Ibbotson® Stacks, Bonds,
Bills, and Inflation® Classic Yearbook provides equity risk
premia calculations for short-, intermediate-, and long-term
horizons. The short-, intermediate-, and long-horizon equity
risk premia are calculated using the income return from a
30-day Treasury bill, a 5-year Treasury bond, and a 20-year
Treasury bond, respectively.

Although the equity risk premia of several horizons are
available, the long-horizon equity risk premium is pre-
ferable for use in most business-valuation settings, even
if an investor has a shorter time horizon. Companies are
entities that generally have no defined life span; when
determining a company's value, it is important to use a
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long-term discount rate because the life of the company is
assumed to be infinite. For this reason, it is appropriate in
most cases to use the long-horizon equity risk premium for
business valuation.

20-Year versus 30-Year Treasuries

Our methodology for estimating the long-horizon equity
risk premium makes use of the income return on a 20-year
Treasury bond; however, the Treasury currently does not
issue a 20-year bond. The 30-year bond that the Treasury
recently began issuing again is theoretically more correct
due to the long-term nature of business valuation, yet
Ibbotson Associates instead creates a series of returns
using bonds on the market with approximately 20 years to
maturity. The reason for the use of a 20-year maturity bond
is that 30-year Treasury securities have only been issued
over the relatively recent past, starting in February of 1977,
and were not issued at all through the early 2000s.

The same reason exists for why we do not use the 10-year
Treasury bond—a long history of market data is not avail-
able for 10-year bonds. We have persisted in using a 20-year
bond to keep the basis of the time series consistent.

Income Return

Another point to keep in mind when calculating the equity
risk premium is that the income return on the appropriate-
horizan 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, and the reinvestment retum. 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 peri-
od. 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.?

Yields have generally risen on the long-term bond over the
19262010 period, so it has experienced negative capital
appreciation over much of this time. This trend has turned
around since the 1980s, however. Graph 5-1 illustrates
the yields on the long-term government bond series
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compared to an index of the long-term government bond
capital appreciation. In general, as yields rose, the capital
appreciation index fell, and vice versa. Had an investor heid
the long-term bond to maturity, he would have realized
the yield on the bond as the total return. However, in a
constant maturity portfolio, such as those used to measure
bond returns in this publication, bonds are sold before
maturity (at a capital loss if the market yield has risen since
the time of purchase). This negative return is associated
with the risk of unanticipated yield changes.

Graph 5-1: Long-term Government Bond Yields versus Capital
Appreciation Index

Index ($) Yield (%)
16 ] 16.0

'\
1.4 4 ’
A

140

1925 1942 1959 1976 1993 2010
Year-end - Capital Appreciation —  Yield

Data from 1926-2010.

For example, if bond yields rise unexpectedly, inves-
tors can receive a higher coupon payment from
a newly issued bond than from the purchase of an
outstanding bond with the former lower-coupon
payment. The outstanding fower-coupon bond will thus fail
to attract buyers, and its price will decrease, causing its
yield to increase correspondingly, as its coupon 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 to the
fall in price.
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Anticipated changes in yields are assessed by the market
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 introduce price risk into
the total return. 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 return 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 pre-
mium can be demonstrated to be most appropriate when
discounting 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 differ-
ence 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 approach are additive
models, in which the cost of capital is the sum of its parts.
The geometric average is more appropriate for report-
ing past performance, since it represents the compound
average return.

The argument for using the arithmetic average is quite
straightforward. In looking at projected cash flows, the
equity risk premium that should be employed is the equity
risk premium that is expected to actually be incurred over
the future time periods. Graph 5-2 shows the realized
equity risk premium for each year based on the returns of
the S&P 500 and the income return on long-term govern-
ment 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.
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Grapﬁ 5-2: Realized Equity Risk Premium Per Year

Average Equity Risk Premium (%)
60
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40

30 ' I|
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Year-end

Data from 1926-2010.

To illustrate how the arithmetic mean is more appro-
prigte than the geometric mean in discounting
cash flows, suppose the expected return on a stock
is 10 percent per year with a standard deviation of
20 percent. Also assume that only two outcomes are pos-
sible 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 is illustrated in Graph 5-3.

Graph 5-3: Growth of Wealth Example

$1.70 /’

$0.60 $0.81
0 1 2
Years
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The most comman ocutcome of $1.17 is given by the geo-
metric mean of 8.2 percent. Compounding the possible
outcomes as follows derives the geometric mean:

[(+020)x(1-0.10)] V-1 =0082

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 $1.69) = $0.4225
+ {0.50 X $1.17) = $0.5850
-+ {0.25 X $0.81) = $0.2025
Total $1.2100

Therefore, $1.21 is the prohability-weighted expected
value. The rate that must be compounded to achieve the
terminal value of $1.21 after 2 years is 10 percent, the
arithmetic mean:

$13¢(1+0.10) % =$1.21

The geometric mean, when compounded, results in the
median of the distribution;

six(1+0082) =817

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

Appropriate Historical Time Period

The equity risk premium can be estimated using any his-
torical time period. 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 100 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

2011 Ibbotson® SBBI® Valuation Yearbook

Morningstar 57




approximately when quality financial data became avail-
able. They also made a conscious effort to include 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
1929. These are the most basic reasons why our equity risk
premium calculation window starts in 1926.

Implicit in using history to forecast the future is the
assumption that investors’ expectations for future out-
comes 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” éssumption is most
applicable to a random time-series variable. A time-series
variable is random if its value in one period is independent
of its value in other periods.

Does the Equity 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 is cur-
rently priced high. In other words, since there have been
several yearé with extraordinarily high market returns and
realized equity risk premia, the expectation is that returns
and realized equity risk premia will be lower in the future,
bringing the average back to a normalized level. This argu-
ment relies on several studies that have tried to determine
whether reversion to the mean exists in stock market prices
and the equity risk premium.® Several academics contradict
gach other on this topic; moreover, the evidence supporting
this argument is neither conclusive nor compelling enough
to make such a strong assumption.

Our own empirical evidence suggests that the yearly dif-
ference between the stock market total return and the
U.S. Treasury bond income return in any particular year is
random. Graph 5-2, presented earlier, illustrates the ran-
domness of the realized equity risk premium.

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 return of a given series
is related from period to period. A serial correlation near
positive one indicates that returns are predictable from one
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period to the next period and are positively related. That
is, the returns of one period are a good predictor of the
returns in the next period. Conversely, a serial correlation
near negative one indicates that the returns in one period
are inversely related to those of the next period. A serial
correlation near zero indicates that the retumns are random
or unpredictable from one period to the next. Table 5-3
contains the serial correlation of the market total returns,
the realized fong-horizon equity risk premium, and inflation.

Table 5-3: Interpretation of Annual Serial Correlations

Serial Inter-
Series Correlation pretation
Large Company Stock Total Retumns 0.02 Random
Equity Risk Premium 0.02 Random
Inflation Rates 0.64 Trend

Data from 1926-2010.

The significance of this evidence is that the realized equity
risk premium next year will not be dependent on the real-
ized 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
premium based on the premium of the previous 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 lower. The
best estimate of the expected value of a variable 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 var-
ies considerably by decade. The complete decades ranged
from a high of 17.9 percent in the 1950s to a low of -3.7
percent in the 2000s. This look at historical equity risk
premium reveals no observable pattern.

Tahie 5-4: Long-Horizon Equity Risk Premium by Decade (%)

2001-
1920s* 1930s 19405 1950s 1960s 1970s 1980s 1880s 2000s 2010

176 23 80 179 42 03 78 121 37 -1

Data from 1926~2010.
*Based on the period 1926-1929,
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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 equity risk premium 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 asset prices.”

Choosing an Appropriate Historical Period

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

Some analysts estimate the expected equity risk premium
using a shorter, more recent time period on the basis that
recent events are more likely to be repeated in the near
future; furthermore, they believe that the 1920s, 1930s,
and 1940s contain too many unusual events. This view
is suspect because all periods contain “unusual” events.
Some of the most unusual events of the last hundred years
took place quite recently, including the inflation of the late
1970s and early 1980s, the October 1987 stock market
crash, the collapse of the high-yield bond market, the major
contraction and consolidation of the thrift industry, the col-
tapse of the Soviet Union, the development of the Europsan
Economic Community, the attacks of September 11, 2001
and the more recent liquidity crisis of 2008 and 2009.

[t is even difficult for economists to predict the economic
environment of the future. For example, if one were ana-
lyzing the stock market in 1987 before the crash, it would
be statistically improbable to predict the impending short-
term volatility without considering the stock market crash
and market volatility of the 19291931 period.

Exhibit No. ___
Schedule PMA-5
Page 12 of 14

Without an appreciation of the 1920s and 1930s, no one
would believe that such events could happen. The 85-year
period starting with 1926 is representative of what can
happen: it includes high and low returns, volatile and quiet
markets, war and peace, inflation and deflation, and pros-
perity and depression. Restricting attention to a shorter
historical period underestimates the amount of change
that could occur in & long future period. Finally, because
historical event-types (not specific events) tend to repeat
themselves, long-run capital market return studies can
reveal a great deal about the future. Investors probably

.expect “unusual” events to occur from time to time, and

their return expectations reflect this.

A Look at the Historical Results

It is interesting to take a look at the realized returns
and realized equity risk premium in the context of the
above discussion. Table 5-5 shows the average stock
market return and the average (arithmetic mean) realized
long-horizon equity risk premium over various historical
time periods. Similarly, Graph 5-5 shows the average
{arithmetic mean) realized equity risk premium calcu-
lated through 2010 for different ending 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. [t better represents the probability of
these unique events occurring over a long period of time.

Tahble 5-5: Stock Market Return and Equity Risk Premium Over Time

2011 Ibbotson® SBBI® Valuation Yearhook

Large Company

Stock Asithmetic Long-Horizon
Length Period Mean Total Equity Risk
{Yrs) Dates Return {%) Premium (%)
85 1926-2010 1.8 6.7
70 1941-2010 126 7.0
60 1951-2010 123 6.1
50 19612010 1.2 44
4[) 1971-2010 1.8 45
30 1981-2010 12.2 5.0
20 1991-2010 1.0 53
15 1986-2010 89 37
10 2001-2010 36 -1.1
5 2006-2010 52 08
Data from 1926-2010.
Morningstar 59




Graph 5-4; Equity Risk Premium Using Different Starting Dates

Average Equity Risk Premium Through 2010 (%)
20

(34

i, |

1926 1938 1950 1962 1974 1986 1938 2010

5

Starting Date

Data from 1926-2010.

Looking carefully at Graph 5-4 will clarify this point. The
graph shows the realized equity risk premium for a series
of time periods through 2010, starting with 1926. In other
words, the first value on the graph represents the average
realized equity risk premium over the period 1926-2010.
The next value on the graph represents the average real-
ized equity risk premium over the period 1927-2010, and so
on, with the last value representing the average over the
most recent five years, 2006-2010. 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 relatively 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 risk premium begins
to decline significantly. Why does this occur? The reason
is that the severe bear market of 1973-1974 is receiving
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 premium
jumps up by nearly 1.2 percent.
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Additionally, use of recent historical periods for estima-
tion purposes can lead to illogical conclusions. As seen in
Table 5-5, the hear market in the early 2000's and in 2008
has caused the realized equity risk premium in the shorter
historical periods to be lower than the long-term average.

The impact of adding one additional year of data to a
historical average is lessened the greater the initial
time period of measurement. Short-term averages can be
affected considerably by one or more unigue cbservations.
On the ather hand, long-term averages produce more stable
results. A series of graphs looking at the realized equity
risk premium will illustrate this effect. Graph 5-5 shows
the average (arithmetic mean) realized long-horizon equity
risk premium starting in 1926. Each additional peint on
the graph represents the addition of another year to the
average. Although the graph is extremely volatile in the
beginning periods, the stability of the long-term average is
quite remarkable. Again, the “unique” periods of time will
not be weighted heavily in a long-term average, resulting
in a more stable estimate.

Graph 5-5: Equity Risk Premium Using Different Ending Dates

Average Equity Risk Premium Beginning 1926 (%)
30

5

20

w

0

1926 1938 1950 1962 1974 1986 1998 2010
Ending Date

Data from 1926~2010.
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Graph 5-6: Equity Risk Premium Over 30-Year Periods

Average Equity Risk Premium (%)

s
10
||
| “
i
1955 1967 e 1w 200 2010
30-Year Period Ending

Data from 1926-2010.

Some practitioners argue for a shorter histarical time peri-
od, such as 30 years, as a basis for the equity risk premium
estimation. The logic for the use of a shorter period is that
historical events and economic scenarios present before
this time are unlikely to be repeated. Graph 5-6 shows the
equity risk premium measured over 30-year periods, and it
appears from the graph that the premium has been trend-
ing downwards. The 30-year equity risk premium remained
close to 4 percent for several years in the 1980s and 1990s.
However, it has fallen and then risen in the most recent
30-year periods.

The key to understanding this result lies again in the years
1973 and 1974. The oil embargo during this period had 2
tremendous effect on the market. The equity risk premium
for these years alone was -21 and -34 percent, respectively.
Periods that include the years 1973 and 1974 result in an
average equity risk premium as low as 3.1 percent. In the
most recent 30-year periods that excludes 1973 and 1974,
the average rises to over 6 percent. The 2000s have also
had an enormous effect on the equity risk premium.

It is difficult to justify such a large divergence in esti-
mates of return over such a short period of time. This
does not suggest, however, that the years 1973 and 1974
should be excluded from any estimate of the equity risk
premium; rather, it emphasizes the importance of using
a long historical period when measuring the equity risk
premium in order to obtain a reliable average that is not
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overly influenced by short-term returns. The same holds
true when analyzing the poor performance of the early
2000s and 2008.

Does the Equity Risk Premium Represent Minority or
Controlling Interest?

There is quite a bit of confusion among valuation practi-
tioners regarding the use of publicly traded company data
to derive the equity risk premium. Is a minarity discount
implicit in this data? Recall that the equity risk premium
is typically derived from the returns of a market index:
the S&P 500, the New York Stock Exchange (NYSE), or the
NYSE Deciles 1-2. (The size premia that are covered in
Chapter 7 are derived from the returns of companies traded
on the NYSE, in addition to those on the NYSE AMEX and
NASDAQ). Both the S&P 500 and the NYSE include a pre-
ponderance of companies that are minority held. Does this
imply that an equity risk premium (or size premium) derived
from these data represents a minority interest premium?
This is a critical issue that must be addressed by the
valuation professional, since applying a minority discount
or a control premium can have a material impact on the
ultimate value derived in an appraisal.

Since most companies in the S&P 500 and the NYSE are
minority held, some assume that the risk premia derived
from these return data represent minority retums and
therefore have a minority discount implicit within them.
However, this assumption is not correct. The returns that
are generated by the S&P 500 and the NYSE represent
returns to equity holders. While most of these companies
are minority held, there is no evidence that higher rates of
return could be earned if these companies were suddenly
acquired by majority shareholders. The equity risk premium
represents expected premiums that holders of securities of
a similar nature can expect to achieve on averags into the
future. There is no distinction between minority owners
and controlling owners.

The discount rate is meant to represent the underlying risk
of being in a particular industry or line of business. There
are instances when a majority shareholder can acquire a
company and improve the cash flows generated by that
company. However, this does not necessarily have an
impact on the general risk level of the cash flows generated
by the company.

2011 Ibbotson® SBBI® Valuation Yearhook
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Bermuda Water Company
Correction of RUCO Witness Rigsby's CAPM Analysis
Reflecting Appropriate Arithmetic Mean Historical Market Risk Premiums,
Prospective Market Risk Premiums, Prospective Risk-Free Rates, and use of the ECAPM
1 2 3 4 5 6
Indicated
Value Line Traditional ECAPM Common
Adjusted Market Risk Risk-Free CAPM Cost Cost Rate Equity Cost
Proxy Group of Four Water Companies Beta Premium (1) Rate (2) Rate (3) (4) Rate (5)
American States Water Co. 0.75 " 816 % 467 % 10.79 % 11.30 %
Aqua America, Inc. 0.65 8.16 4.67 9.97 10.69
California Water Service Group 0.70 8.16 467 10.38 10.99
SJW Corporation 0.90 8.16 4.67 12.01 12.22
Average 10.79 % 11.30 % 11.05 %

See page 2 for notes.




Notes:

(1

@

4)
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Bermuda Water Company
Development of the Market-Required Rate of Return on Common Equity Using
the Capital Asset Pricing Model for
the Proxy Group of Four Water Companies
Adjusted to Reflect a Forecasted Risk-Free Rate and Market Return

For reasons explained in Ms. Ahern’s accompanying rebuttal testimony, from the eight weeks ending August 12,
2011, Value Line Summary & Index, a forecasted 3-5 year total annual market return of 14.28% can be derived by
averaging the eight weeks ended August 12, 2011 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 3-525year average total market appreciation of 59% produces a four-year average annual return of
12.29% ((1.59°°) - 1). When the average annual forecasted dividend yield of 1.99% is added, a total average
market return of 14.28% (1.99% + 12.29%) is derived.

The eight week forecasted total market return of 14.28% minus the forecasted risk-free rate of 4.67%
(developed in Note 2) is 9.61% (14.28% - 4.67%). The Morningstar, Inc. (Ibbotson Associates) calculated market
premium of 6.70% for the period 1926-2010 results from a total market return of 11.90% less the average income
return on long-term U.S. Government Securities of 5.20% (11.90% - 5.20% = 6.70%). This is then averaged with
the 9.61% Value Line market premium resulting in an 8.16% market premium. The 8.16% market premium is then
multiplied by the beta in column 1 of page 1 of this Schedule.

The average forecast based upon six quarterly estimates of 30-year Treasury Note yields per the consensus of
nearly 50 economists reported in the Blue Chip Financial Forecasts dated August 1, 2011 (see page 3 of this
Schedule). The estimates are detailed below:

30-Year
Treasury Note Yield

Third Quarter 2011 4.30
Fourth Quarter 2011 4.50
First Quarter 2012 4.60
Second Quarter 2012 4.70
Third Quarter 2012 4.90
Fourth Quarter 2012 5.00
Average 4.67%

The traditional Capital Asset Pricing Model (CAPM) is applied using the following formula:
Rs=Re + B (Ru-Re)

Where Rg = Return rate of common stock
Rr = Risk Free Rate
B = Value Line Adjusted Beta
Ru = Return on the market as a whole

The empirical CAPM is applied using the following formula:
RS=R}:+.25(RM - R )+75B(RM 'RF)
Where Rg = Return rate of common stock

Rr = Risk-Free Rate

B = Value Line Adjusted Beta
Ry = Return on the market as a whole

Source of Information: Value Line Summary & Index

Blue Chip Financial Forecasts, August 1, 2011

Value Line Investment Survey, Standard Edition, July 22, 2011

Ibbotson” SBBI” 2011 Valuation Yearbook —~ Market Results for

Stocks, Bonds, Bills, and Inflation — 1926 - 2010, Morningstar, Inc., 2011 Chicago, IL




r2 B BLUE CHIP FINANCIAL FORECASTS WM AUGUST 1, 2011 j

History
------- Average For Week Ending------ ----Average For Month---- Latest Q
Interest Rates July22 Julyls July8 Julyl Jun May Apr. 20201}
Federal Funds Rate 0.06 0.07 0.08 0.08 0.09 0.09 0.10 0.09
Prime Rate 3.25 3.25 3.25 325 3.25 3.25 325 3.25
LIBOR, 3-mo. 0.25 0.25 0.25 0.25 0.29 0.26 0.28 0.28
Commercial Paper, 1-mo.  0.09 0.09 0.10 0.08 0.11 0.11 0.14 0.12
Treasury bill, 3-mo. 0.02 0.02 0.02 0.02 0.04 0.04 0.06 0.05
Treasury bill, 6-mo. 0.06 0.06 0.07 0.10 0.10 0.09 0.12 0.10
Treasury bill, 1 yr. 0.16 0.16 0.19 0.19 0.18 0.19 0.25 0.21
Treasury note, 2 yr. 0.38 0.37 0.44 0.46 0.41 0.56 0.73 0.57
Treasury note, 5 yr. 147 1.48 1.67 1.67 1.58 1.84 2.17 1.86
Treasury note, 10 yr. 2.95 2.94 3.12 3.11 3.00 3.17 3.46 3.21
Treasury note, 30 yr. 4.25 4.21 435 4.36 4.23 4.29 4.50 434
Corporate Aaa bond 4.91 4.89 5.07 5.11 4.99 4.96 5.16 5.04
Corporate Baa bond 5.74 5.71 5.84 5.88 5.75 5.78 6.02 5.85
State & Local bonds 4.46 4.51 4.65 4.59 4.51 4.59 4.99 4.70
Home mortgage rate 4.52 4.51 4.60 4.51 4,51 4.64 4.84 4.66
History

3Q 4Q 1Q 2Q 3Q 4Q 1Q 20*
Key Assumptions 2009 2009 2010 2010 2010 2011 2001 @ 20M)
Major Currency Index 76.4 72.8 74.8 77.6 75.9 73.0 71.9 69.8
Real GDP 1.6 5.0 3.7 1.7 26 3.1 1.9 1.8
GDP Price Index 0.7 -0.2 1.0 1.9 2.1 0.4 2.0 2.3
Consumer Price Index 3.7 2.7 1.3 -0.5 1.4 2.6 5.2 4.1
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Consensus Forecasts Of U.S. Interest Rates And Key Assumptions’

Forecasts for interest rates and the Federal Reserve’s Major Currency Index represent averages for the quarter. Forecasts for Real GDP, GDP Price Index and Consumer Pnce
Index are seasonally-adjusted annual rates of change (saar). Individual panel members’ forecasts are on pages 4 through 9. Historical data for interest rates except LIBOR is from
Federal Reserve Release (FRSR) H.15. LIBOR quotes available from The Wall Sireet Journal. Interest rate definitions are the same as those in FRSR H.15. Treasury yields are
reported on a constant maturity basis. Historical data for the Fed’s Major Currency Index is from FRSR H.10 and G.5. Historical data for Real GDP and GDP Chained Price Index
are from the Burcau of Economic Analysis (BEA). Consumer Price Index (CP1) history is from the Department of Labor’s Bureau of Labor Statistics (BLS). ). Figures for 20

2011 Real GDP and the GDP Chained Price Index are based an a special question asked of the panelists this month (see page 14).

U.S. Treasury Yield Curve

Wesek ended July 23, 2010 and Year Ago vs.

U.S.

3-Mio. T-Bills & 10-Yr. T-Note Yield

(Quarterly Average) History Forecast

3Q 2010 and 4Q 2011 Consensus Forecasts 6.00 6.00
5.50 Year Ago 5.50 ssor 10. N .Yl id Consensus 1 5.50
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Capital Structure Based upon Total Permanent Capital for the
Proxy Group of Four Water Companies
2006 - 2010, Inclusive
5 YEAR
2010 2009 2008 2007 2006 AVERAGE
American States Water Co.
Long-Term Debt 44.30 % 46.95 % 46.25 % 46.99 % 48.61 % 46.62 %
Preferred Stock 0.00 0.00 0.00 0.00 0.00 0.00
Common Equity 55.70 53.05 53.75 53.01 51.39 53.38
Total Capital 100.00 % 100.00 % 100.00 % 100.00 % 100.00 % 100.00 %
Agua America, Inc.
Long-Term Debt 57.05 % 56.59 % 54.21 % 55.88 % 51.55 % 55.06 %
Preferred Stock 0.02 0.02 0.09 0.09 0.10 0.06
Common Equity 42.93 43.39 45.70 44,03 48.35 44.88
Total Capital 100.00 % 100.00 % 100.00 % 100.00 % 100.00 % 100.00 %
California Water Service
Group
Long-Term Debt 52.51 % 47.93 % 41.88 % 42.86 % 43.47 % 4573 %
Preferred Stock 0.00 0.00 0.00 0.51 0.51 0.20
Common Equity 47.49 52.07 58.12 56.63 56.02 54.07
Total Capital 100.00 % 100.00 % 100.00 % 100.00 % 100.00 % 100.00 %
SJW Corporation
Long-Term Debt 53.79 % 49.52 % 46.08 % 4779 % 41.83 % 47.80 %
Preferred Stock 0.00 0.00 0.00 0.01 0.01 0.00
Common Equity 46.21 50.48 53.92 52.20 58.16 52.20
Total Capital 100.00 % 100.00 % 100.00 % 100.00 % 100.00 % 100.00 %
Proxy Group of Four Water
Companies
Long-Term Debt 51.91 % 50.25 % 4711 % 48.38 % 46.37 % 48.80 %
Preferred Stock 0.01 0.00 0.02 0.15 0.15 0.07
Common Equity 48.08 49.75 52.87 51.47 53.48 51.13
Total Capital 100.00 % 100.00 % 100.00 % 100.00 % 100.00 % 100.00 %

Source of information
EDGAR Online's |-Metrix Database
Annual Forms 10-K
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Chapter 7

Firm Size and Return

The Firm Size Phenomenon

One of the most remarkabie discoveries of madem finance
is that of a relationship between firm size and retum.
The relationship cuts across the entire size spectrum but
is most evident among smaller companies, which have
higher retumns on average than larger ones. Many studies
have Inpked at the effect of firm size on rsturn. I this
chagter, the returns across the entire range of firm size
are examined.

Size and Liguidity

Capitalization Is not necessarily the underlying cause of
the higher retums for smaller companies. While smaller
companies are usually less liquid, with fewer shares traded
on any given day, not all companies of the same size have
the same liquidity. Stocks that are more liguid have higher
valuations for the same cash flows because they have a
jower cost of capital and commensurately fower returns on
average. Stocks that are less liquid have a higher cost of
capital and higher retutns on average.?

While it would be very useful to estimate the equity cost
of capital of companies that are not publicly traded, there
is not a direct measure of liquidity for these companies
because there are no public trades. Thus, there is usu-
ally no share turnover, no bid/ask spreads, etc. in which
to measure lguidity. Even though liquidity is not directly
chservable, capitalization is; thus the size premium can
serve as a partial measure of the increased cost of capital
of a less liguid stock.

Size premiums presented in this book are measured from
publicly traded companies of various sizes and therefore do
not represent the full cost of capital for non-traded com-
panies, The valuation for a non-publicly traded company
should also reflect a discount for the very fact that it is not
traded. This would be an liguidity discount and could be
applied to the valuation directly, or alternatively reflected
as an liquidity premium in the cost of capital.
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This chapter does not tell you how to estimate this incre-
mental liquidity valuation discount {or cost of capital
fiquidity premium) that is not covered by the size premium.
At the end of this chapter, we show some empirical results
an the impact of liquidity on stock retums,

Construction of the Decile Portfolios

The portfolios used in this chapter are those c¢reated by
the Center for Research in Security Prices {CRSP) at the
University of Chicago's Graduate School of Business.
CRSP has refined the methodology of creating size-based
portfolios and has applied this methedology to the entire
universe of NYSE/AMEX/NASDAQ-listed securities going
back to 1926.

The New York Stock Exchange universe excludes closed-
and mutual funds, preferred stocks, real estate investment
trusts, forgign 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 inta 10 equally populated groups, or deciles. Eligible
companies traded on the NYSE, the NYSE Amex Equities
{AMEX), and the Nasdaq National Market {NASDAQ) are
then assigned to the appropriate deciles according to their
capitalization in relation fo the NYSE breskpoints. The
portfalios are rebalanced, using closing prices for the last
trading day of March, June, September, and December.
Securities added during the guarter are assigned to the
appropriate portfolip when two consecutive month-end
prices are available. If the final NYSE price of a secu-
rity 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 s not determined,
the last availshle daily price is used.

In October 7008, NYSE Euronext acquired the American
Stock Exchange {AMEX) and rebranded the index as NYSE
Amex Equities. To ease confusion, we will continue to refer
to this index as AMEX through out this chapter,

2011 thhatsen® SBEI® Valugtion Yearhook
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Table 7-1: Size-Dachle Portfolios of the NYSE/AMEX/NASDAQ
Number of Companias, Historical and Recent Market Capitalization

Historical Averags Hevent Dacile Recent
Purcantags Recent Jarkat Parcentage
of Total HNumber of Capltatization of Total
Oegile Capitalization Cormpani {in Th 3 Cagitatization
1-Largest §3.26% 168 8,586,385,666 §2.30%
2 13.94 181 1,873,378,704 13.59
3 753 187 1,022,604,243 742
4 41 185 584,702,185 4.32
5 324 213 482,327,242 350
§ 238 230 360,140,550 261
7 176 287 304,948,414 221
8 131 R 5) 238,018,598 1.73
g 1.03 491 181,744,805 132
10-Smalfast 0.83 1,320 138,118,075 0838
Mid-Cap 3-5 1548 585 2,088,633,670 15.24
Low-Cap 6-8 B 546 878 904,107,559 6,58
ticro-Cap 810 ) 186 1,811 317,863,880 3

Dista from 1826-2018, Sovice: Mamingstar aad CRSP. Calvalated {or Derived) based on data fram CRSP US Stock Database and
CASP US Indices Datebase ©7011 Center for Hesearch in Security Prices {CASP®), The University of Chicago Booth Schog! of
Business. Used with permission.

Historical average of total capitalieation shows the average, oves the last 85 years, of the decile markel
values a5 8 porcantsge of the total NYSE/AMEX/NASDAQ caloudsted earh month, Number of companies in deciles,
recant market capilalization of deciles and recant perventage of tota! capitatization ara as of September 30, 2010.

Tabie 7-Z Size-Decile Portfolios of the NYSE/AMEX/NASDAD,
Largest Company and Hs Market Capitalization by Decile

Revent Markst
Capitalization
Deeile {in Thousands) . Eompany Name
1-Largest 3314522574 Exxon Mobit Corp.
2 16078829 H.J, Heinz Co.
3 5793876 Ameren Corg.
4 3710,885 Timken Co,
5 2,508,152 Compass Minerals Ini Inc.
§ 1,775,566 Trinity Industries Inc.
7 1,212,290 Delphi Financial Group
8 771,769 RASC Holdings Inc.
9 N 477,539 DSW inc.
10-Smaliest 236,847 McClatehy Co.
Souwes: 4 aor CRSP. Calculated {or Derived) based on data foom CRSP US Stock Database and CASP US Indices Database

©2011 Center for Research in Security Prices [CASP@], The University of Chicago Booth Schoof of Busi
Market capitalization and name of Jargest company in each decile as of September 30, 2018,

Used with p

Base sscurity returns are monthly holding period returns.
All distributions are added to the month-end prices, and
approprigte price adjustments are made to account for
stock spiits and dividends. The retumn on a portfolio for
one month is calculated as the weighted average of the
returns for its individual stocks. Annual portfolio returns are
calcutated by compounding the monthly portfolio rsturns.
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Size of the Deciles

Table 7-1 reveals that the top three deciles of the NYSE/
AMEX/NASDAQ gocount for most of the total market value
of its stocks. Nearly two-thirds of the market value is rep-
resented by the first decile, which currently consists of 165
stocks, while the smallest decile accounts for just over ong
percent of the market value. The data in the second column
of Table 7-1 are averages across all 85 years. Of course,
the proportion of market value represented by the various
deciles varies 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 as of
September 30, 2010.

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 sach decile. Table 7-3 shows the historical
treakpoints 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 $6,793,876,000
but greater than $1,775,966,000. Low-cap stocks include
deciles 6-8 and currently include all companies in the
NYSE/AMEX/NASDAQ with market capitalizations at or .
below $1,775966,000 but greater than $477.539,000.
Micro-cap stocks include deciles 8-10 and include compa-
nies with market capitalizations at or below $477,539,000.
The market capitalization of the smallest company included
in the micro-capitalization group is currently $1,222,000.

Presentation of the Decile Data

Summary statistics of annual retumns of the 10 deciles
over 1926-2010 are presented in Table 7-4. Note from
this exhibit that both the average return and the fotal risk,
or standard deviation of annual returns, tend to increase
as one movss from the largest decile to the smallest.
Furthermore, the serial correlations of retumns are near zero
for all but the smallest deciles. Serial correlations and their
significance will be discussed in detail later in this chapter,

84 Chapter 7: Firm Size and Return
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Size-Decile Portfolios of the NYSE/AMEX/NASDAG: Page 7 of 14
Largest and Smallest Company by Size Group {Continued)

1926-1965
Capitalization of Largest Company {in Th dej Canitatization of Smallest Company {in Thousands}
Oate Wih-Cap Love-Cap Wizro-Cap hig-Cap Lov-Cap Micro-Lap
{Sepiag) &8 in ot A 35 B -1
[ $62.865 $14,128 $4,188 \ $14,363 L I <1
1977 ‘ BB B0 AR LA
199 109463 23,194 5749 23386 5760 70
1930 53,033 11,550 2413 s aam 2
1931 - 27,750 5171 1079 5250 1,088 o
1932 26,240 4175 1,006 4,187 1013 ag
1933 36313 6,192 1499 6,208 155 88
1934 32,663 5813 1,440 5875 143 . 63
1935 41,652 8,247 185 8243 1888 a7
T o e
1938 010 8574 2213
1939 40533 9836 2721
1940 32813 8,832 2,100
1841 33,333 8,800 239
1942 28,091 7,308 2040
1943 43475 11,060 3852 i
1944 45,659 13466 4,820 13500
s 50,029 Bow0 7205 ELIA
1946 59,575 18070 7080 18075
1947 51,443 18,464 6,689 18,506
1948 58,460 17216 6,281 17,224
1949 §1,264 16,503 5,568 ) 16,564
1950 ) 72628 20,904 13
1951 92,894 2549 843 5o
1952 34,051 BUA B3 5118
1953 ‘ S2g%0 . ..B88 180 e AR
195 130g3 L aee L 30 o B
195 162201 A1 12218 o d2as
1986 . 4576
1957 170,078 42,234 12,552 e 12850 601
1958 219,268 52,572 15513 52601 15561 800
1958 243,709 61,458 19,200 61620 19278 1768
1960 240,600 58,590 18,340 58,501 18,480 775
1951 308,900 74919 umw 75000 2,170 2180
1952 252,500 60,771 19327 ‘ 81083 19346 236
1963 310,626 74531 24,827 LR . SO
1964 BT BLES0 2733 82429 LB 8
1965 411,397 91,850 31533 92,442 31,650 339
2011 Bhotson™ SBBI® Valuation Yearbook Morningstar 85
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Size-lecile Portivlios of the NYSE/AMEX/NASDAC: Page 8 of 14
Largest and Smallest Company by Size Group {Continued)

1966-~2010

Capitalization uf Largest Dompany {in T g Capitafization of Smallest Company (in Tt ) ;
Date Mig-Cap Low-Cap Micto-Uap Mid-Cap Low-Cap Micre-Can ¥
§§epf 58 9-10 3-8 i H-4
' 86,309 29,528
Bn 82 .98
545337 188,776 62725 16914 g28a0 2861
498,371 W15 4785 48,840 384
Aszase 1e303  srese 116,246 e 128
540926 140,357 44,888 44907 08
507,185 Megaz o maw wegd 33,941
218,010 61009 mwen 6,379 18,032
Y 90787 25,697

. B245
52850
722,783 ... sesne 3z J o
843,224 232,001 60516 232508 60550
98 848,189 221,008 o sBags 273672 o east
1982 N 857822 229,809 60007 230450 60138
1983 1223684 360,242 99038 360591 99,444

1995 : 341,504 90,773 W70 91018 750

1987 AL 493940 116458 500270 116553 e
2332567 515086 103620 517,278
1,809,083 w000 g 360,715
L3876 492,345 50285 i 493,636 LU
2471131 512510 102,376 513,251 102,859
614015 147 ) 519,675 147,278

633433 151,759 533,578 151,814

o

2999
3222168
3936938 942816 260,119 B 944497
3,537,903 723517 192465 724333
371599 B0V 201787 803,529

4592543 822562 188370 '
913,122 m

192,788

ey

6370713 1,560,109

205 159086 _
W06 7813370 1,985,969 639,397 1988650 633915 1746
w07 8,677,165 2292931 631,865 229384
we 5,840,629 1,680,752 e8I aansee ,
w8 5806147 1800189 1602429 sy 1007 i
2010 6,793,876 1,775,956 1,778,756 47811 1,222 |

1,558,386
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Graph 7-1; Size-Decile Portolios of the NYSE/AMEX/NASDAQ
Wealth Indices of favestments in Mid, Low-, Micro-, ang Totaf Capitafization Stocks
Index {Year-End 1925 = $1.00)

$100,000.0
- Micro-Cap ($18,556.06 YE 10}
- LowCap (81025091 YEID)
e Mid-Cap 157,300.58 YEYO)
$16.000.0 —  Total Capitatization {§2,555.74 YE10}
$1,0080

1955 1935 1545 1855 1985 1975 1985 1995 2005 2010
Yeuar-end

Jats from 1925~2010.

Graph 7-1 depicts the growth of one dollar invested in
sach 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 value-weighted based on the
market capitalizations of the deciles contained in each
subgroup. The sheer magnitude of the size effect in some
years is noteworthy. While the largest stocks actually
declined 9 percent in 1977, the smallest stocks rose more
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than Z0 percent. A more exirems tase occurred in the
depression-recovery year of 1933, when the difference
between the first and tenth decile returns was far more
substantial, with the largest stocks rising 46 percent, ang
the smallest stocks rising 218 percent. This divergence in
the performance of small and large company stocks is a
COMMOR OCCUITence.

Table 7-4: Size-Decile Portfolios of the NYSE/AMEX/NASDAQ
Summary Statistics of Anmual Retums

Geometric  Arthmstic Standsed Sedel

Decite Mean Mean Jgviation  Comelation
1-Largest 1 1439 193 0
2 10.5 128 223 0.07
3 104 138 718 ~3.03
4 108 138 6.0 .02
5 114 14.8 76.8 .03
[ 14 150 75 oW
7 4 e
8 115 185 M3 005
g W7 V2 S 0
10-8mallest 13.3 210 438 0.14
Mid Cap 10 138 248 00

Micro ' 123 184 380 007
NYSE/AMEX/ 9.7 117 204 0.02
NASDAQ Total Value

Weighted Index

Uata from 1826-2010. Soure: M and CRSP. Lalewtated (or Devived) based

an data from CASP US Stock Datebese and CASP US Indices Database @201 Cendar
for Research in Security Prices {CRSP®Y, The University of Chicags Booth Schoal of
Business. Used with permission.

Results are for quarterly revanking for the destias, The small company stock
surmmary stalistics preseated in earlier cheplars comprise a ro-ranking of the
portfolios avery five years prior to 1982,

Aspects of the Firm Size Effect

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

Second, the calendar annual 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 correfation,
or autgcorrelation, Is practically unknown in the market for
large stocks and in most other equity markets but is svident
in the size premia,

2611 Ikhotson® SEBI® Valuotion Yearbook
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Tahle 7-5: Size-Dacile Portfolios of the NYSE/ANEX/NASDAQ
Loy Term Returns in Excess of CAPM

Actual CAPM Size
Arth- Retum Ratum Praraium
mete  inExcess  inExcess  {Retumin
Meen  of Biskiess  of Riskless  Bxcessof
Retern  Rate™ Rate' CAFNM}

Decile Bela® (%) {%i (%) 3]
1-Largest 081 1@ 578 814 038
2 1B & 7176 B85 O8]
k] 110 1386 B39 738 101
4 138t 875 785 140
5 116 1475 959 777 1B
6 118 1495 978 7% 182
7 124 1538 1021 834 188
8 130 1654 1137 873 265

g 135 1716 1183 805 294

10-Smalfest 141 09 1581 9.45 638

Mid-Cap, 3-5 192 1387 8n 1.51 120

Low-Cap, 6-8 123 1538 W22 874 198

MicroCap, 910 136 1837 1328 912 407

Oats from 19262010,

*Qatas are sstimated from monthly retuens in axcess of the 30-day US. Treasury bt
totat resurm, Janvary 1528-December 2010,

* Historicst seklass rate moasured by the BS-year arithmetc mean income retum
& of 20-year g bonds {397

Cateulated in the cantex of the CABM by multiplying the equity risk pramivm by
besta, The ity risk premivm iy estimated by the adthmatic mean tolal retum of
the S&P 500 {1188 parceat] minus the arithmetic maan income relum compopent
of 28-year government bords (5.7 percent) from 18262010,

Graph 7-2: Security Market Line Versus Size-Decile Portfolios of the
MNYSE/AMEX/NASDAD

5
o
20
&9
(;}8 w4
&P 500 $p¥
1

10 /”/

o

8 Risklpss Aste

Bete 000 025 050 G675 100 128 15O L5

Oata from ¥826~2010,

Source: WMomingsier sod CASP. Calulated {or Derived) besed on dats from CRSP
US Stgek Database and CRSP US lndices Database €201 Centac for Research
in Security Prices {CRASPEY, The University of Chicago Booth Schoot of Business.

Used with pernission.
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Third, the firm size effect is seasanal, For example, smali
campany stocks outperformed large company stocks in the
month of January in a large majority of the years. Such
predictability is surprising and suspicious in light of modem
capital market theory. These three aspects of the firm size
effect—long-term returns in excess of systematic risk,
serial correlation, and seasonality—uwill be analyzed
thoroughly in the following sections.

Long-Term Returns in Excess of Systematic Risk

The capital asset pricing model [CAPM) does not fully
account for the higher returns of small company stocks.
Table 7-5 shows the retumns in excess of systematic risk
over the past BS years for each decile of the NYSE/AMEX/
NASDAQ. Recall that the CAPM is expressed as follows:

Table 7-5 uses the CAPM to estimate the return in excess
of the riskless rate and compares this estimate to historical
performance. According to the CAPM, the expected return
on & sscurity should consist of the riskless rate plus an
additional return 1o compensate for the systematic risk
of the security. The retumn in excess of the riskless rate is
astimated 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 {6 which a security or portfolio
is exposad 1o systematic risk.* The beta of each decile indi-
cates 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 port-
fotio has greater systematic risk than the market; according
to the CAPM equation, investors are 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 maves from the
largest companies in decile 1 to the smallest in decile 10.
The excess return is especially pronounced for micro-cap
stocks {deciles 9-10). This size-related phenomenen has
prompted a revision to the CAPM, which includes a size
premium. Chapter 4 presents this modified CAPM theory
and its application in more detail.

88
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Table 7-6: Size-Decile Portfolios of the NYSE/AMEX/NASDAQ

10th Qecile Sub-Portfolios

Hegant

Barkst
Capitalization

e of of Laigest Company
Cetile Companies {is Thousands) Cormpany Naree
10a 388 235,847 NicClatchy Company
Ww .20 25847 ... McClatchy Company
1k 167 179,316 ‘ Furmanite Corporation
10b 1,294 143,378 Eallon Petroleum Company
gy 304 143,378 Caliop Petroleum Company
i 880 85,670 Visteon Corporation o

Note: These numbers may oot aggregate to equal decile 10 figures.

Source: Maorningstar and CRSP, Calcetated lor Derived) based on data froms CASP US Stock Datsbase and CREP US Indices Datatiase

2031 Center for Research in Security Prices {CRSP®), The University of Chicaga Booth Schond of Busi

Used with p

Market capitalization snd name of largest company in each decile as of September 30, 2010,

This phenomenon can also be viewed graphically, as
depicted in Graph 7-2. The security markst 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 retumns for the smaller deciles of the NYSE/AMEX/
NASDACQ lie above the line, indicating that these deciles
have had returns in excess of that which is appropriate for
their systematic risk.

Further Analysis of the 10th Decile

The size premia presented thus far do & great deal to
explain the return due solely to size in publicly traded com-
panies. Howsver, by splitting the 10th decile into further
size groupings we can get @ closer look at the smallest
companies. This magnification of the smallest companies
will demonstrate whether the company size 1o size premia
relationship continues to hold true.

Ibbotson first split the 10th decile into 10a and 10b in
the 2007 Ibbotson SBBI Valuation Yearbook. In the 2010
thhotson SBBI Valuation Yearbook, we introduced an even
closer look at the smallest companies by splitting 10a into
10w and 10x, and splitting 100 into 10y and 10z

As previously discussed, the method for determining
the size groupings for size premia analysis was 10 take
the stocks traded on the NYSE and break them up into
10 deciles, after which stocks traded on the NYSE AMEX
and NASDAQ were allocated into the seme size groupings.
This same methodology was used to split the 10th decile
into four parts: 10w, 10x {sub-portfolios of 10a), and 10y,
and 10z {sub-portfolios of 10b). Splitting the 10th decile into
10a and 10b is equivalent to breaking the stocks down into

Exhibit No.____
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20 size groupings, with portfolios 19 and 20 representing
10a and 10b. Further splitting 10a into 10w and 10x and 10b
into 10y and 10z Is equivalent to breaking the stocks down
into 40 size groupings, with portfolios 37 and 38 represent-
ing 10w and 10x, and portfalios 39 and 40 representing
10y and 10z.

Table 7-7 shows that the pattern continues; as companies
get smaler their size premium increases. There is a notice-
able increase in size premium from 10a to 10b, and the
portfolio made up of the smallest companies, 10z, has the
largast size premium, which is demonstrated visually in
Graph 7-3. This can be useful information io valuing compa-
nies that are extremely small. Table 7-8 presents the size,
composition, and breakpoints of each size category. First,
the recent number of companies and total decile market
capitalization are presented for each of the portfolios. Then
the market capitalization and name of the largest company
is presented. Breaking the smallest decile down lowers the
significance of the resuits compared to results for the 10th
decile taken as a whole, however, There are always going
10 be more companies included in the Micro-cap than in the
10th decile, and more companies in the 10th decile than in
the 10b category. The more stocks included in a sample,
the more significance can be placed on the results. The
10th decile gets as small as 49 companies back in March
of 1928. This is still significant.

While this is not as much of a factor with the recent years
of data, these size premia are constructed with data back
10 1926. By breaking the 10th decile down into smaller
components we have cut the number of stacks included
in each grouping. The change over time of the number of
stocks included in the 10th decile for the NYSE/AMEX/
NASDAQ is prasented in Table 7-8. With fewer stocks
included in the analysis early on, there is a strong pos-
sibility that just a few stocks can dominate the returns
for those early years. While the number of companies
included in the 10th decile for the early vears of our
analysis is low, it is not too low to demonstrate that the
company size to size premia refationship continues to hold
true, even when broken down into subdivisions 103, 10w,
10x, 10b, 10y, and 10z

All things considered, size premia developed for these
portfolios are significant 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.
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Qverlapping Size Categories

A common question among valuation practioners is
about how to use the various size premium metrics that
Morningstar provides when size-based category break-
points overlap. This issue is magnified now that we have
published even more granularity for the 10th decile.

There are going 1o be cases when the estimated equity
value for & subject could categorize it in a number of size
premium buckets. This range of potential size premium
choices would have a tremendous effect on the firm's
enterprise value. There are two decision paths when mak-
ing this choice. The improper path is to choose the size
premium that achieves the self-serving goal of influencing
the eaterprise value in the direction mest desired. In many
cases this leads to choosing the highest size premium
number {12.06% in Table 7-7), because this will lsad 1o
the lowest enterprise value for tax purposes, marital dis-
solution, acquisition valuation, ete. The proper path is to
cheose the size premium that is most statistically relevant
for your application.

Choosing the Right Size Premium

There are two primary factors in determining whith size
premium to use. First, identify how close to a size category
boundary your subject company falls. Second, determine
how confident you are in your estimate of equity value.

let's say you have an example where the estimated
equity value is close to the top breakpoint of the 10b cat-
egory, toward the middle of the 10th decile, and toward
the bottorm of the Micro-cap. In this case, the statistically
conservative choice is the 10th decile. We need to balance
the confidence that our subject firm actually falls within
a particular size category with the negd to tailor that size
grauping as tight as possible to make the pears refevant
10 our analysis. The Micro-cap caetegery is too broad for
this case, since the subject firm falls in the lower range
of the category, and 10b is too narrow since our subject
company would barely squeeze in under the top breakpoint
pefore sliding into 10a. We can say with confidence that
the 10th decile puts our company among the most peers
of similar size.
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Since estimating equity value for the purpose of size
premium categorization is a circular challenge, it makes
sense to use as many quality metrics thet are available 1
perform this estimate. In doing so, you may find that the
equity estimates cross a number of size premium catego-
figs. In this case, it is advisable to sacrifice granularity for
statistical confidence. For example, if you have three equity
estimates indicating that your firm would fall in the middle
of 10, bottom of 10x, and middle of 10y categories, the
overall 10th decile size premium would be the hest cat-
egory to capture the size of similar peer companies while
acknowledging that the imperfections and circular nature
of the size bucketing process.

Tabie 7-7: Long-Term Retums in Dxcess of CAPM Estimatioh for Decile
Portfolios of the NYSE/AMBXY/NASDAD, with 10th Decife Sphit

Heatizad Estimated Size
Aty Helum Return Prammium
metiz inBacoss  inExcess  {Retumin
Mean  of Riskless  of Riskless  Excess of
Retum  Hate™ Rate? CaPM)
Bota” 1B I XL SR\, S
1 0.91 1092 576 6.14 _W-OAXB .

2 103 1292 776 6%
3 110 135 833 733
4 112 1381 875 7%
5 116 175 959 777
6 119 4% 978 78
. 124 1538 1021 834 188
8 130 1854 137 813 269
9 135 1706 1189 605 294
10a 142 1924 1408 953 455
SO 138 8% 1338 9. .33
0« 145 1988 1472 975 49
10b 138 2446 1930 924 1006
Wy 140 2372 1855 840 915
M 134 2625 7108 803 1206

Mid-Cap, 3-5 112
Low-Cap, 6-8 123
Micro-Cap, 810 136

1387 871 751 170
,,,,,, 1638 1022 824 198
83 B e A

Data from 19262010, Source; Morningstar and CRSP. Lalculated lor Derived) based
on data from CRSP US Siock Database and CRSP US Indices Datsbase Q01 Cemey
for Reyearch in Security Prices {CRSP@), The Univarsity of Chitago Baoth Schost of
Busi Uzed with g

“Betay are estimaled from mosthly partinlis 1013] ratures i excess of the 30-day
LS. Treasury bill i1t retuen versus the S&P 500 total retims i excess of the
30-gay U.S. Treasury bill, January 1976-Decamber 2610 .

*eHistorical riskluss 1ake s measwad by the 85year arithmetit mean income fetum
P of 20-year g onds (5.17 percent).

{atculotad in the comtext of the CAPM by muiltiplying the eauity risk premium by
feta. The equity disk premium s estinated by e aritfenelic mean fotal retorm of
the SEP 500 111,88 percant] minus the arithmetic mess incoms fetum companant
aof 20year g Bonds 5.17 p 1) from 18282010
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Graph 7-3: Security Markat Line versus Size-Decile Portfolios of the
NYSE/AMEXNASDAC, with 10th Decile Spiit
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Tahle 7-8: Historica! Number of Companies for NYSE/AMBY/NASDATD
Decile 16

Sept. Number of Companies

1825 s

1930 72

1840 78

1950 160

1960 " 103 ........................
15970 885

2000
2006 Ty
2007 1775

2008 166
2008 1,415

yazls 1,320

Sowre: Mosingstar and CRSP, Caloulated {or Darived) basesd on data fram TSP
S Stock Databose and CRSP US Indices Database $32011 Center for Research
in Secarity Prices (CASP®), The University of Chicago Bonth Schos! of Business,
Used with permission.

*The fewest number of companies was 49 in Mah, 1926

Alternative Methods of Calculating the Size Premia
The size premia estimation method presented above makes
several assumptions with respect o the market bench-
mark 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
gxaming the effect on the size premia study of using sum
beta or an annual beta’
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Changing the Market Benchmark

In the originel 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 each size group's
beta. The NYSE total value-weighted index is a common
alternative market benchmark used to calculate beta. Table
7-8 uses this market henchmark in the calcuiation of beta.
In order to isolate the size effect, we require an equity risk
premium based on a large company stock benchmark. The
NYSE deciles 12 large company index offers a mutually
extlusive set of portfolios for the analysis of the smaller
cormpeny groups: mid-cap deciles 3-5, low-cap deciles
-8, and micro-cap decites 3-10. The size premia analyses
using these benchmarks are summarized in Table-7-8 and
depicted graphically in Graph 7-4.

Table 7-9: Long-Term Returns in Fxcess of CAPM Estimation for Decile
Portfolios of the NYSE/AMEX/NASDAQ, with NYSE Market Benchmarks

Reslized Estimated  Sire
Adth- Heten Reten Pramium
miic  inBaess inbxesss  {Rstumin
Wearr  of Riskless  of fliskless  Bxcessof
Pewm  Rawe®* Rate' CAPAY
Beg” M Bw W

0935 1092 576 58

11 1292 776 666

1
2
3
4

117 839 102
6 126 1485 978 753 5
7. L3153 w21 788 2
8 138 1854 1137 8B
10 148 2097 1581 887 6
Mid-Cap, 35 118 1387 871 713 18
30 1838 w22 778 243
Micre-Cap, 910 143 1837 1320 858 451
Dats from 18252010, Source; M ang CRSP. Caleulated tor Derived) based

on data feorn CHSP US Sioek Database and CBSP US indices Database ©2011 Cester
for Hesearch in Sscurity Prices (CRSP®), The Undversity of Chicage Boath Schaol of
Busi: Used with perreissi

“Betas aro estimated lrom munthiy portfubio weal returns in excess of the 30-day
U8, Treasuey bill totsl retuen veisus ha CRSP Doclles 1-2 wotal returms in exvass of
the 30-gay U.S. Treasury bill, January 1926-Oecember 2010 .

**Higtarieal riskless rate is rmzasured by the 85-yeer arithmatic masn mcoms glum
of yenr g bonds {5.17 percent),

TCatculated in the context of the CAPM by multiplying the ecuity nisk premium by
beta, The squty sk preaium s 1 by the arithmetic mean Wl retum of
the CRSP Deoites 1-2 (11,15 percent) minus the arithenatic mean incama retum com-
pongnt of 20-year government bonds {5.17 parcent) from 19282030,
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Graph 7-4: Sgeurity Market Lina versus Size-Oacile Partfolios of the
NYSEFAMEX/NASDAQ, with NYSE Market Benchmarks

25 Arithmetic Mean Betura (%)
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Beta 000 025 050 @) w08 1A 188 1O

Data from 1926-2041

for the entire period analyzed, 1926-2010, the betas
obtained using the NYSE total value-weighted index are
higher than thuse obtained using the S&P 500. Since
smaller companies had higher betas using the NYSE bench-
mark, ane would expect the size premia to shrink, However,
as was illustrated in Chapter b, the equity risk premium
calculated using the NYSE deciles 1-2 benchmark results
in a value of 5.99, as opposed to 6.72 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.

Measuring Beta with Sum Beta

The sum beta method attempts to provide a better measure
of beta for small stocks by taking into account their lagged
price reaction to movements in the market. [See Chapter
8.] Table 7-10 shows that using this method of beta esti-
ration results in larger betas for the smaller size deciles
of the NYSE/AMEX/NASDAQ while those of the larger
size deciles ramain relatively stable. From these results,
it appears that the sum beta method corrects for possible
errors that are made when estimating small company betas
without adjusting for the lagged price reaction of small
stocks. However, the sum bete, when applied to the CAPM,
still doss not aecount for all of the returns in excess of the
riskless rate historically found for small stocks. Table 7-10
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demonstrates that a size premivm is st necessary to esti-
rate the expected retums using sum beta in conjunction
with the CAPM, though the premium is smaller than that
needed when using the typical calculation of beta.

Graph 7-5 compares the 10 deciles of the NYSE/AMEX/
NASDAQ to the security market line. There are two sets
of decile portfolios—one set is plotted using the single
variable regression method of calculating beta, as in Graph
7-Z, and the second set uses the sum beta method. The
portfolios plotted using sum beta more closely resemble
the security market line. Again, this demonstrates that the
sum beta method results in the desired effect a higher
estimate of returns for small companigs. Yet the smaller
portfolios still lie above the security market line, indicating
that an additional premium may be required.

Table 7-10: Long-Term Returns in Excess of CAPM Estimation for Decile
Portfoltios of the NYSE/AMEYNASDAD, with Sum Beta

Restizad Estimated  Size
Arith- Retum Retumn Premiym
matic inBwess  wlwes  {Aetumin
Mean  of fiskless  of Riskless  Esvess of

Rewm  Rate™ Hate’ CAPM)

Bata* {58} {%a) %4 L
1-Largest 091 1082 576 613 037
7 106 1282 776 108 066

3 113 135 839

L878

130 1495 478
T TV VO V'
143 1654 1137 1004
g 156 A6 1188 1045
10-Smaflest 171 R e 1A
MidCap, 35 1.1/ 1387 871 786
lowCap 68 136 1538 1022 916
Micro-Cap, 910 160 1837 1320 1074

ai~iin:

Data from 1926-2018. Source: Momingstar and CHSP. Calcutated {or Derived) based
on data frim CRSP US Stock Database and CRSF US Indices Daiabase ©2011 Center
for Regearnch in Security Prices {CASP®), The Univarsity of Chicago Boath Scheol of
Busi Used with perm

*Butay arg estimsted from monthly portiotiy 1ot returns i exvess of the 30-day
US, Tieasusy bl total retum versus the S8P 500 wial rehures in excess of the 30dey
U.8. Treasury bill, January 1826-December 2010,

~*Historiral riskiess rate s maasured by the B%yewr adibmetic medn ocoms retum
P of Aeyear g bonds {517 ¢

TCaizutated in the context of the CAPM by multiplhying the equity risk premivm by
beta. Thi equity risk premivm is estimated by the arihaietic mean total retumm of
the S&P 534 (11.88 percent} minus the arithrmetic mean intoms relusn Tomponent
of 20year g t honds (5.37 ] feom 19282010,
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Bermuda Water Company
Summary of Cost of Capital and Fair Rate of Return

Based upon Corrections to RUCO Witness Rigsby's DCF and CAPM

Weighted

Type of Capital Ratios (1) Cost Rate Cost Rate
Long-Term Debt 40.00% 6.13% (1) 2.45%
Common Equity 60.00% 10.85% (2) 6.51%
Total 100.00% 8.96%

RUCO Witness Rigsby's Recommendation

Weighted

Type of Capital Ratios (1) Cost Rate (1) Cost Rate
Long-Term Debt 40.00% 6.13% 2.45%
Common Equity 60.00% 9.00% 5.40%
Total 100.00% 7.85%

Notes:
(1) From Schedule WAR - 1, page 1.
(2) From page 2 of this Schedule.
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Bermuda Water Company
Brief Summary of Common Equity Cost Rate
RUCO Witness RUCO Witness
Rigsby's Original Rigsby's Corrected
Line No. Methodology Methodology
1. Discounted Cash Flow Model (DCF) (1)
a. Dividend Yield 3.11% (1 311% 2)
b. Growth Rate 8.17% (1) 8.49% (2)
c. DCF Indicated Common Equity Cost Rate 9.28% 11.60%
2. Capital Asset Pricing Model (CAPM)
a. Risk-Free Rate 1.52% 3) 4.67% {4)
b. Market Equity Risk Premium 5.45% (5) 8.16% 4)
c. Beta 0.75 (3) 0.75 (4)
d. Traditional CAPM Indicated Common Equity Cost Rate 5.61% 10.79%
e Empirical CAPM Indicated Common Equity Cost Rate NA 11.30%
f. Average CAPM Indicated Common Equity Cost Rate 5.61% 11.05%
3 Average DCF and CAPM Indicated Common Equity
Cost Rates 7.44% 11.33%
4. Financial Risk Adjustment (6) NA -0.98%
5. Business Risk Adjustment (7) NA 0.50%
6. Indicated Common Equity Cost Rate 7.44% 10.85%
7. Recommended Common Equity Cost Rate 9.00% (8) 10.85% 9
Notes: (1) From Schedule WAR - 2.

@)
(3)
(4)
®)
(6)
(7)
(8)
©

From Schedule PMA-4
From Schedule WAR - 7, page 1.
From Schedule PMA-6, page 1.

Average market equity risk premium from Scheduie WAR 7, pages 1 and 2.

Developed on pages 39 - 41 of Ms. Ahern's accompanying rebuttal testimony.
Developed on pages 41 - 17 of Ms. Ahern’s accompanying rebuttal testimony.

From Schedule WAR-1, page 1.
Sum of Line Nos. 3, 4, 5, and 6.
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