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REBUTTAL TESTIMONY OF FRANK J. HANLEY
CASE NO. GR-2006-0422
NOVEMBER 21, 2006
I. INTRODUCTION
PLEASE STATE YOUR NAME, OCCUPATION AND BUSINESS ADDRESS.
My name is Frank J. Hanley and I am President of AUS Consultants — Utility Services. My

business address is 155 Gaither Drive, P.O. Box 1050, Moorestown, New Jersey 08057,

ARE YOU THE SAME FRANK J. HANLEY WHO PREVIOUSLY SUBMITTED
DIRECT TESTIMONY IN THIS PROCEEDING?

Yes, | am.

WHAT IS THE PURPOSE OF THIS TESTIMONY?

The purpose of my testimony is to rebut the direct testimony of David Murray, Staff
Witness for the Missouri Public Service Commission (the Commission) concerning his
recommendation regarding a proper ratemaking capital structure for Missouri Gas Energy
(MGE or the Company) and his recommended common equity cost rate range of 8.65% to

9.25% relative to Southern Union’s common equity ratio of 36.31%.

HAVE YOU PREPARED SCHEDULES IN SUPPORT OF THIS REBUTTAL
TESTIMONY?
Yes, I have. They have been marked for identification as Schedules FJH-18 through FJH-

30.
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II. SUMMARY

PLEASE BRIEFLY SUMMARIZE YOUR TESTIMONY.

My rebuttal testimony describes the error of Mr. Murray’s logic in his choice of using

Southern Union’s capital structure as a proxy for MGE’s ratemaking capital structure as

well as recommending a range of common equity cost rate well beneath the low end of any

reasonable range for MGE because:

Mr. Murray erroneously relies upon the year-end 2005 capital structure ratios of
Southern Union, MGE’s parent. Even though he acknowledges the need to update to
June 30, 2006 and true-up to September 30, 2006, the reliance on Southern Union’s
capital structure would still be incorrect. In the first instance, there is a gross mismatch
between the use of the December 31, 2005 Southern Union capital structure and its
36.31% common equity ratio and current 2006 market data which reflects investors’
very different perspective of Southern Union, i.e., not as a gas distribution company
(LDC), and understatement of common equity cost rate. Second, the use of a
subsequent period such as September 30, 2006 for a true-up will further exacerbate the
understatement, i.e., because it ignores the risk to which the capital invested in MGE is
put, causing a mismatch between capital structure and common equity cost rate. In
other words, Southern Union’s capital structure for a subsequent period is definitely no
longer reflective of the risk of a LDC like MGE. Maoreover, applying a common equity

cost rate derived from a proxy group of LDCs, which has a significantly greater
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NOVEMBER 21, 2006
average common equity, to Southern Union’s common equity ratio, results in a gross
mismatch and understatement of the required common equity cost rate as well as the
overall fair rate of return related to MGE’s rate base.

In addition, Mr. Murray’s use of the Southern Union consolidated capital
structure, which includes all of Southern Union’s long-term debt capital including that
held at the Panhandle Eastern subsidiaries, but excludes the carrying costs associated
with those subsidiaries, is blatantly incorrect as it represents a cost of debt which is not
in synchronization with the amount of debt included in the capital structure.

I review recently allowed rates of return on common equity (ROEs) authorized by
other regulatory commissions in litigated cases which average about 10.6% relative to
an average common equity ratio of about 48.6%. In addition, I note that the average
awarded equity risk premium over A rated public utility bonds was 4.71%. With an
updated prospective yield of 6.39% on A rated public utility bonds (equal to the
average bond rating of my proxy LDC companies), an 11.10% common equity cost
rate is indicated (6.39% + 4.71% = 11.10%) before any necessary updated adjustments
to reflect MGE’s unique risks. Moreover, the average of all litigated awarded ROEs to
LDCs during the two-year period ended September 30, 2006 of 10.58% (contained in
Schedule FJH-18) provide confirmation that Mr. Murray’s recommended range of
common equity cost rate of 8.65% - 9.25% does not pass a reality check, especially

when the extremely low common equity ratio he utilizes in his capital structure and
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MGE’s greater risk attributable to small size and lack of protection from the vagaries
of the weather are taken into account. Further confirmation of the gross inadequacy of
Mr. Murray’s recommended range of common equity cost rate are found in Schedule
FIH-19 where I show that the average currently authorized rate of return on Mr.
Murray’s proxy group of six LDCs is 10.66% relative to an average authorized
common equity ratio of 49.20%; and 10.89% relative to a common equity ratio of
48.90% for the companies with operations in Missouri (other than Southern Union with
MGE) since 2002.

As for MGE, it was awarded an ROE of 10.50% in September 2004, In
August 2004, the average yield on A rated utility bonds was about 6.1%, very similar
to the current yield of about 6.1% and less than the prospective yield of 6.39% (see
Schedule FJH-28, page 1, Line No. 3). Thus, in view of this fact and the fact that the
foregoing average awarded ROE to all LDCs in litigated cases of 10.58% for the two
years ended September 30, 2006, an average authorized ROE of 10.66% on Mr.
Murray’s six proxy companies and the indicated 11.10% prospective cost rate based
upon the risk premia over A rated public utility bond yields implied in the average
awarded ROEs to all LDCs also discussed supra, 1t is evident that any common equity
cost rate below 10.50% completely fails these common sense reality checks.
Mr. Murray erroneously relies solely upon the Discounted Cash Flow Model (DCF) to

arrive at his recommended common equity cost rate despite the Commission’s
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consideration of the results of other cost of equity medels and the results of recently
awarded ROEs to LDCs by various regulatory commissions around the country in
Case No. GR-2004-0209. He uses, albeit incorrectly, the CAPM model but only as a
check on his flawed and understated recommendation. The Efficient Market
Hypothesis (EMH), upon which all the cost of common equity models are premised,
confirms that investors rely upon multiple cost of common equity models in
formulating their required rates of return.

e  Mr. Murray’s so-called tests of reasonableness, i.e., his CAPM analysis, is flawed, as
are the so-called lower required equity risk premiums.

e  Mr. Murray erroneously attributes greater relevance 1o the expected return on Southern
Union’s pension fund than is warranted.

In addition, [ update my recommended common equity cost rate to 11.75% which is

a reduction of my recommended 11.95%.

III. CAPITAL STRUCTURE
MR. MURRAY RELIES UPON THE CAPITAL STRUCTURE RATIOS OF
SOUTHERN UNION AT DECEMBER 31, 2005. THOSE RATIOS INCLUDE A
36.31% COMMON EQUITY RATIO. DO YOU AGREE WITH MR. MURRAY’S
RECOMMENDED USE OF THE SOUTHERN UNION CAPITAL STRUCTURE

RATIOS?
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Al No. I believe that their use 1s incorrect, despite the knowledge that in the last rate case, the

Commission did utilize Southern Union’s capital structure ratios. I disagree with their use

at this time for several reasons:

Ratemaking is prospective. It is already November, 2006 and rates set in this
proceeding will be in effect over a future period of time from the present. The market
prices that Mr. Murray utilizes are fairly recent market prices which reflect investors’
expectations of the future. Because investors no longer look at Southermn Union as
primarily an LDC, but rather a midstream company, there is a substantial mis-match
between the common equity cost rate and the capital structure ratios utilized by Mr.
Murray.

The Southern Union capital structure ratios are not consistent with those of the proxy
group of eight LDCs or Mr, Murray’s group of six LDCs. Risk relates to where the
capital is invested, or put. It is very clear that my proxy group of eight LDCs maintain
capital structure ratios which include approximately 47% common equity capital as
shown on page 1 of Schedule FIH-4. Mr. Murray’s six proxy LDCs had an average

common equity ratio of 48% in 2003 as follows:
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MPSC Staff Witness Murray’s

Six Comparable LDCs 2005 Common Equity Ratio
AGL Resources, Inc. 40.80%
New Jersey Resources Corp. 46.97
Northwest Natural Gas Co. 47.21
Piedmont Natural Gas Co., Inc. 51.93
South Jersey Industries, Inc. 4547
WGL Holdings, Inc. 55.97

Average 48.06%

Source of Information: Standard & Poor’s Compustat Services, Inc.
PC Plus/Research Insight Data Base
Company Annual Forms 10K
{Sinking Fund Requirement)
There is a further mis-match attributable to Mr. Murray’s application of a common
equity cost rate derived from proxy LDC companies which have a much higher

average common equity ratio to the much lower common equity ratio of Southern

Union.

PLEASE EXPLAIN WHAT YOU MEAN BY THE MIS-MATCH OF UTILIZING
SOUTHERN UNION’S CAPITAL STRUCTURE RATIOS AND THE CURRENT
MARKET PRICES OF PROXY LDC COMPANIES.

Mr. Murray utilized market data for his proxy L.DCs for the months of May, June, July and
August 2006 in his DCF analyses. Under the EMH, current market prices reflect investors’
expectations of the future. As indicated in my direct testimony and in Footnote 1{(a) of

7
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Schedule FIH-1, page 1 of 23, to my direct testimony, public statements made by Southern
Union executives, including CEO Lindemann, in February 2006 confirm that Southern
Union is transforming itself into “a leader in the natural gas transportation and services
industry” (i.e., 2 midstream natural gas company). This was attributable to the $1.6 billion
acquisition of Sid Richardson Energy Services and the recent sale of its gas distribution
businesses in Pennsylvania and Rhode Island. Consequently, investors no longer wilt look
at Southern Union (and hence Southern Union’s capital structure) as a meaningful indicator
of how gas distribution assets are, or should be, financed. Moreover, Mr. Murray
acknowledges this transformation at pages 13 through 16 of his direct testimony. He states,
at page 13, lines 23-26:

This acquisition is consistent with Southern Union’s recent strategy of

transforming itself from primary a natural gas distribution utility company

to a more diversified natural gas service provider, which will be discussed

later, involves more business risk than a regulated transmission and

distribution company.

Mr. Murray acknowledges at the top of page 14 of his testimony that as a result of
the announcement of these various transactions, Standard & Poor’s placed Southern
Union’s credit rating on a Negative CreditWatch, Also, at page 15 of his testimony, Mr.
Murray acknowledges and discusses his communication with S&P analyst Plana Lee at
lines 25-29, stating:

In fact, S&P analyst Plana Lee informed Staff by email on October 3,

2006, that Southern Union would no longer be assigned a business profile

ranking used to compare it to other natural gas distribution and

3
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transmission companies. S&P now considers Southern Union as
predominately (sic) a midstream natural gas company.

In addition, at the bottom of page 16, Mr. Murray acknowledges the impact of
Southern Union’s transition when he states:

Because Southern Union is transitioning into a diversified natural gas

energy company from a natural gas distribution company, any_comparison

of Southern Union’s recent ROEs to those of more traditional natural gas
companies is inappropriate. (underiining added for emphasis)

WHAT ARE THE IMPLICATIONS OF THESE ACKNOWLEDGEMENTS BY MR.
MURRAY?

The implications are clear that Mr. Murray recognizes that Southern Union is no longer
recognized by investors, or indeed by major rating agencies such as S&P, as a natural gas
distribution company. Rather, Southern Union is now considered a midstreamn natural gas
company. In addition, Mr. Murray acknowledges that comparison of Southemn Union to
more traditional natural gas distribution companies is inappropriate. If a comparison of
Southern Union’s ROEs is inappropriate, the use of Southern Union’s capital structure
ratios is also inappropriate because MGE is a gas distribution company. It should be
abundantly clear then, that Southern Union cannot be viewed as a company typifying gas
distribution operations. Moreover, since Mr, Murray does not see fit to rely upon Southermn
Union’s market data for purposes of determining common equity cost rate, it is

inappropriate to rely upon Southern Union’s capital structure and fixed capital cost rates.
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Since Southern Union is no longer viewed as a gas distribution entity, but rather a

midstreamn company, its capital structure is not suitable for ratemaking purposes for MGE.

PLEASE EXPLAIN.
If the entity which owns an organization is not financed in the same manner in which
similar risk organizations are financed, then it is appropriate to adopt a hypothetical capital
structure. Moreover, Morin', in discussing a critique of double leverage, confirms that “the
returns granted an equity investor must be based on the risks to which the investor’s capital
is exposed and not on the investor’s source of funds” (see Schedule FTH-20, at p. 475). He
further explains that the cost of equity is the risk-adjusted opportunity cost to investors and
not the cost of the specific capital sources employed by investors. He goes on to state:

The Hope and Bluefield doctrines have made clear that the relevant

considerations in calculating a company’s cost of capital are the alternatives

available to investors and the returns and risks associated with those

alternatives. The specific source of funding and the cost of those funds to

the investor are irrelevant considerations. (italics in original) (p. 476)

Morin also states:

The cost of capital is governed by the risk to which the capital is exposed

and not by the cost of those funds or whether they were obtained from
bondholders or common shareholders. (italics added for emphasis) (p. 477)

Roger A. Morin, Regulatory Finance - Utilities® Cost of Capital, 1994, Public Utilities Reports, Inc.,
Arlingion, VA, pp. 475-477.

10
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Another indicator that the risk is where capital is put is contained in Principles of

Corporate Finance, Third Edition, by Richard A. Brealey and Stewart C. Myers, McGraw-

Hill Book Company, 1988, when they state at page 173:

The true cost of capital depends on the use to which the capital is put.
(italics in original)

This means that Southern Union’s capital structure, because it is no longer
representative of how a gas distribution entity is financed, should not be utilized. Rather, a
hypothetical capital structure should be utilized such as that which I recommended in my
direct testimony and is summarized in Schedule FJH-1, page 1 of 23, to my direct
testimony. That capital structure consists of 54.0% total debt and 46.0% common equity

capital.

ASIDE FROM THE TIMING MISMATCH DISCUSSED SUPRA, YOU
INDICATED THAT MR. MURRAY’S RECOMMENDED COST OF CAPITAL
CONTAINS AN ADDITIONAL MISMATCH. PLEASE EXPLAIN.

Mr. Murray utilized, albeit incorrectly, Southern Union’s capital structure ratios. He also
utilized Southern Union’s fixed capital cost rates. However, with regard to common equity
cost rate, he analyzed a group of six LDCs which have a substantially higher average (48%)
common equity ratio than Southern Union’s 36.31% common equity ratio, to formulate his

recommendation. He then applied his range of common equity cost rate derived from that
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group of LDCs to Southern Union’s 36.31% common equity ratio, thereby creating a
mismatch and a gross understatement of the cost of capital.
Morin® states with regard to capital structure as follows:

Regulators frequently assign hypothetical, or deemed, capital structures to
utility companies for purposes of revenue requirements computation. This
procedure is appropriate only if the cost of equity estimated from current
investor expectations is revised to take into account the new capital structure
prescribed by the regulator. The cost of equity estimate based on the actual
capital structure is no longer consistent with the new capital structure. ... In
other words, the greater the debt ratio, the greater is the return required by
equity investors. ... In summary, it is logically inconsistent to combine a
fictitious capital structure with a return on equity estimate that excludes the
effects of the proposed capital structure. By omitting the repercussions on
equity costs and debt costs, a serious conceptual error would be committed

in determining the cost of equity capital. (italics and underlining added for
emphasis) (see Schedule FIH-21)

It 1s clear from the foregoing that a serious conceptual error has been committed by
Mr. Murray in utilizing the common equity cost rate derived from a proxy group of LDCs
with a much greater common equity ratio and applying that cost rate to Southern Union’s

substantially lower common equity ratio.

YOU STATED THAT MR. MURRAY UTILIZED SOUTHERN UNION’S
CONSOLIDATED LONG-TERM DEBT CAPITAL, WHICH INCLUDES DEBT
HELD AT THE PANHANDLE EASTERN SUBSIDIARIES BUT EXCLUDES THE

CARRYING COSTS OF SUCH DEBT IN CALCULATING THE EMBEDDED

Id., page 438-439.
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LONG-TERM DEBT COST RATE IS BLATANTLY INCORRECT. PLEASE
EXPLAIN,

Commeon sense and fairness mandates that the level of debt and its cost be in harmony. Ifit
is correct to exclude the costs associated with the long-term debt of the Panhandle Eastern
subsidiaries, the capital associated with such costs should also be excluded from the capital
structure. What has been done by Mr. Murray is the equivalent of a person who has a first
and second mortgage on his/her home, but who calculates the carrying costs on only the
first mortgage. If Southern Union’s consolidated capital structure is to be utilized, even
though I do not believe that it is appropriate to do so, it should exclude both the debt capital

and its related costs associated with the Panhandle Eastern subsidiaries,

IV. COST RATE OF COMMON EQUITY CAPITAL
PLEASE COMMENT ON MR. MURRAY’S EXCLUSIVE RELIANCE UPON THE
DCF MODEL IN REACHING HIS RECOMMENDED COMMON EQUITY COST
RATE RANGE OF 8.65% TO 9.25%.
It is clear that Mr, Murray relies exclusively upon the DCF, as he states at page 26 of his
direct testimony that he performed a CAPM analysis “to determine the reasonableness of”
his DCF model cost of common equity. I believe that exclusive, even primary, reliance on

the DCF model is incorrect.

13
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PLEASE EXPLAIN WHY.
The goal of a rate of return expert in a proceeding such as this is to attempt to best emulate
investors’ actions in formulating the required ROE. The DCF model is based upon the
EMH, as are all other market-based cost of common equity models. The generally-
accepted, semi-strong version of the EMH states that investors are aware of all publicly-
available information and that such information is embedded in the market prices they pay.
The financial literature is replete with discussions of all of the cost of common equity
models such as the DCF, the Risk Premium Model (RPM), the CAPM and the Comparable
Earnings Model (CEM). I provided a number of such examples at pages 29-31 of my direct
testimony. Those examples make it clear that the financial literature encourages the use of
multiple models and investors are aware of them. In addition, many state regulatory
commissions consider a number of cost of common equity models and do not rely upon any
single model. There is no empirical evidence with which I am familiar, which
demonstrates that investors rely exclusively upon a single mode! such as the DCE.
Moreover, there is also no empirical evidence of which I am aware that proves the DCF
model to be a superior predictor of actual earned returns experienced by investors vis-a-vis
other cost of common equity models.

In view of the foregoing, and because the EMH requires the assumption that
investors take into account multiple cost of equity models when formulating their required
rates of return, sole reliance upon any single model, including the DCF, is incorrect.

14
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IN ADDITION TO YOUR CALCULATIONS OF COMMON EQUITY COST RATE
BY THE USE OF OTHER COST OF COMMON EQUITY MODELS SUCH AS
THE RPM, THE CAPM AND CEM, HAVE YOU MADE ANY COMPARISON TO
MR. MURRAY’S RECOMMENDED RANGE OF COMMON EQUITY OF 8.65% -
9.25% AGAINST RECENTLY-AWARDED ROES TO LDCS (OR THE GAS
OPERATIONS OF COMBINATION ELECTRIC AND GAS COMPANIES)
DURING THE TWO YEARS ENDED SEPTEMBER 30, 2006?

Yes, I have. As discussed previously, that information is set forth in Schedule FJH-18. It
is shown that the average awarded ROE in litigated cases was 10.58% relative to an
average common equity ratio of 48.61%. These awards contained an average equity risk
premium of 4.71% over the yields on A rated public utility bonds. The updated prospective
yield on A rated public utility bonds is 6.39% (page 1 of Schedule FTH-28) plus an equity
risk premium of 4.71% indicates a common equity cost rate of 11.10% as shown at the
bottom of Schedule FJH-18. Such a cost rate confirms that Mr. Murray’s recommended
range of common equity cost rate of 8.65% - 9.25% is completely unrealistic and outside
the regulatory mainstream. [ believe if this Commission were to concur with Mr. Murray’s
recommendation, the financial community would have a very adverse view of Missouri

regulation.

15
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PLEASE COMMENT UPON THE APPLICABILITY OF MR. MURRAY’S
RECOMMENDED DCF-BASED RANGE OF COMMON EQUITY COST RATE OF
8.65% - 9.25%.

Such a common equity cost rate range, based upon what is known as the “simplified” DCF
model which both Mr. Murray and I are using in this case, will mathematically mis-specify
investors' required return rate when the market value of common stock differs significantly
from its book value. As utility rate of return experts all know, and as discussed in my direct
testimony, market value and book values are seldom at unity. The market-based DCF
model will result in a total annual dollar return on book common equity equal to the total
annual dollar return expected by investors only when market and book values are equal, a
rare and unlikely situation.

Roger A. Morin has stated at page 236 of Regulatory Finance - Ultilities” Cost of

Capital, (1994):

The third 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 ratio of a given stock
exceeds unity. This is particularly relevant in the capital market
environment of the 1990s where utility stocks are trading at M/B ratios well
above unity. 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.

16
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Although Professor Morin discusses the capital market environment of the 1990s, utility
stocks continue to trade at market-to-book ratios well above unity, as shown on Schedule
FIJH-1, page 11 of 23, the market-to-book ratios of all of the proxy LDCs are substantially
above their book values for my proxy groups as well as for Mr. Murray’s proxy group of
six LDCs.
As discussed in my direct testimony at page 34, line 22 through page 35, line 10:

Under the DCF model, the rate of return investors require is related to the
price paid for a stock. Thus, market price is the basis upon which investors
formulate their required rate of return. A regulated utility (under the
traditional rate base/rate of return paradigm) is limited to earning on its net
book value (depreciated original cost) rate base. Market values diverge
from book values for many reasons unrelated to allowed and/or achieved
rates of earnings on book common equity (ROEs). Thus, when market
values depart from 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 based on market prices. This is true because there are many
macroeconomic factors which influence the demand for, and hence the
market prices of, common stocks in addition to company-specific earnings
per share (EPS) and dividends per share (DPS). Consequently, a market-
based DCF cost rate applied to the book value per share will either overstate
investors® required common equity cost rate when market value is less than
book value or understate investors’ required common equity cost rate when
market value is above book value.

I demonstrated the inadequacy of a DCF-based cost rate applicable to the book value of
common equity when the market value of such equity is substantially above its book value
on Schedule FIH-8, which demonstrates that there is no realistic opportunity to earn the

market-based rate of return when it is applied to a much lower book value. In that example,

market price is 180.00% in excess of book value and the investor expects a total return rate
i7
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of 10.00% but can only achieve a 5.55% return on market value when the 10.00% market

rate 1s applied to the lower book value of common equity.

AT THE TOP OF PAGE 28 OF HIS DIRECT TESTIMONY, MR. MURRAY
SUGGESTS THAT THE COMMISSION SHOULD ADOPT HIS DCF
RECOMMENDATION IN VIEW OF HIS CAPM ANLAYSES AND BECAUSE HE
BELIEVES THAT HE PROVIDES INFORMATION REGARDING LOWER
REQUIRED EQUITY RISK PREMIUMS. PLEASE COMMENT.

There are three major problems associated with Mr. Murray’s CAPM analyses: 1) his
reliance, even in part, on geometric average market risk premiums; 2) his reliance, in part,
upon short-term risk premiums; and 3) his failure to utilize the empirical Capital Asset

Pricing Model (ECAPM).

WHY IS IT INCORRECT TO RELY UPON THE GEOMETRIC MEAN WHEN
ESTIMATING THE COST RATE OF COMMON EQUITY CAPITAL?

In view of the more than six months” passage of time since the filing of my direct
testimony, it is useful to look at the more current information from the 2006 Valuation

Yearbook of Stocks. Bonds, Bills and Inflation by Ibbotson Associates. It is identified as

Schedule FIH-22 and consists of 15 pages. Ibbotson Associates explains clearly why, only
the arithmetic mean data are appropriate when estimating the cost rate for common equity

18
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capital. The classic definition of business risk is the expected variability in EBIT (Earnings
Before Interest and Income Taxes). Consequently, in making investment decisions,
expected volatility is crucial to investors in their analyses of risk. The geometric mean
reduces the volatility of yearly data to a constant rate. Thus, observing the geometric mean
provides no insight into the volatility, i.e., year-to-year fluctuations, so critical to investors’

analyses of risk.

WHAT PERIOD OF TIME DOES THE STANDARD DCF MODEL
CONTEMPLATE?

The standard DCF model contains the assumption that the dividend growth rate is constant
in every year to infinity. Schedule FJH-23, which consists of 6 pages, is an excerpt of

pages 110-113 from Roger A. Morin’s Reguiatory Finance: Ultilities’ Cost of Capital. Dr.

Morin lists the assumptions of the standard DCF model therein.

WHY IS IT THEN NOT APPROPRIATE TO UTILIZE THE GEOMETRIC MEAN
IN ESTIMATING COST OF CAPITAL?

Pages 4-6 of Schedule FJH-22 contain the explanation by [bbotson Associates as to why the
use of the arithmetic mean is appropriate when estimating the cost of capital. It is because
only the arithmetic mean takes into account year-to-year fluctuations of random variables,
such as the equity risk premium. Risk assessment is a function of the potential for
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volatility. A standard measure of business risk is the volatility of earnings before interest
and income taxes (EBIT). Information about potential volatility is critical to invesiors’
decision-making. Schedule FJH-24, which consists of two pages, shows the returns by
year on large company stocks for all of the years 1926-2005 on page 1. As can be seen,
this results in an approximate normal distribution. Page 2 of Schedule FJH-24 shows the
returns and their volatility chronologically by year from 1926-2005. It is easily noted that
the volatility is considerable. The geomeiric mean, or the compound return, only takes into
account the first and last year, i.e., 1926 and 2005, and reduces the return to a constant. A

geometric {or compound) growth rate provides no insight into the potential for future

volatility because it ignores all of the intervening years’ returns. When estimating the cost
of capital, which is forward-looking, only the arithmetic mean of all the historic retumns (as
indicated on pages 5 and 6 of Schedule FJH-22) provides insight into the potential for
volatility because it takes all of the past performance (observations) into account.

The classic definition of the riskiness of an asset 1s defined as the likely variability
of future returns.” Only the arithmetic mean provides insight into the likely variability of
future returns. Mr. Murray’s reliance upon geometric mean return data are of no relevance

to estimating the cost of capital.

Ly

J. Fred Weston and Eugene F. Brigham, Essentials of Managerial Finance, 3™ Edition, the Dryden
Press, 1974, p. 272,
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WHY IS MR. MURRAY’S USE OF SHORT-TERM (10-YEAR) EQUITY RISK
PREMIUMS INCORRECT?
The reasons are explained very well by Ibbotson Associates (upon whose data he relies) as
contained Schedule FJH-22 at pages 7 through 13. Ibbotson Associates show that equity
risk premiums are random variables. That is, they have a serial correlation of near zero
(which can be seen on page 8 of Schedule FJH-22). Because the presumed investment
horizon in utilities’ common equity is infinite (in practical terms, a very long period of
time), Ibbotson Associates states:

Restricting attention to a shorter historical period underestimates the amount

of change that could occur in a 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 expectations reflect this. (pages 9 and 10}

Thus, in view of the foregoing and the fact that the DCF model presumes an infinite

investment horizon, the use of short-term periods such as 10 years is entirely inappropriate,

as is the use of the geometric mean equity risk premiums.

AT PAGE 29 OF HIS DIRECT TESTIMONY, MR. MURRAY CITES SEVERAL
INDIVIDUALS WHO BELIEVE THAT EQUITY RISK PREMIUMS “ARE
CURRENTLY QUITE LOW”, PLEASE COMMENT.

That is precisely the problem with relying upon current periods of time or short historical

periods of time. Once again, for the reasons specified by Ibbotson Associates and common
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sense in view of the infinite investment horizon presumed in the standard DCF model, a
long range view should be taken based upon the arithmetic mean of long-term historical

data,

PLEASE COMMENT ON MR. MURRAY’S COMPLETE RELIANCE UPON THE
STANDARD CAPM, DESPITE THE INCORRECT INPUT DATA AND
INTERPETATION OF SUCH DATA AS DISCUSSED SUPRA.

Mr. Murray failed to take into account the ECAPM, which is discussed in my direct
testimony at pages 58 and 59. His failure to utilize the ECAPM results in a further
understatement of the cost rate of common equity capital. Adjusted betas are used in the
application of the traditional CAPM. The purpose of using adjusted betas is to account for
regression analysis bias, i.c., the tendency of low beta stocks to rise toward 1 and of high
beta stocks to decline toward 1. Empirical studies have shown that the traditional CAPM,
which requires the use of adjusted betas, understates the common equity cost rate for
companies whose betas are less than | and overstates the common equity cost rate for those
companies whose betas are greater than 1 because the slope of the line is not as steep as the
Security Market Line (SML) predicted by the CAPM. The ECAPM process takes that
additional tendency into account. On this subject, | was in communication with Professor
Roger A. Morin in the past via email. Professor Morin is the author of the textbook

Regulatory Finance: Utilities® Cost of Capital cited supra. That correspondence contains
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Professor Morin’s explanation of the ECAPM and why it is essential to reflect the true cost
of capital is contained in Schedule FJH-25 which consists of 4 pages. Please note that
Professor Morin indicated that regutatory support for the ECAPM can be found in the New

York Public Service Commission’s Generic Financing Docket, Case 91-M-0509.

THE STANDARD DCF MODEL PRESUMES A CONSTANT GROWTH RATE IN
DIVIDENDS TO INFINITY AS NOTED BY MORIN, SUPRA. ARE EQUITY RISK
PREMIUMS CONSTANT?

No. Equity risk premiums change over time as do the growth rate expectations assumed for
use in the constant growth standard DCF model. However, in the application of the DCF
and risk premium models (including CAPM and ECAPM), the growth rate in the DCF
model and the equity risk premium in risk premium models are “expectationally constant”.
As discussed at page 56, lines 1-15 of my direct testimony, the DCF growth rate may vary
randomly around some average expected value, which is perfectly acceptable as long as the
mean expected growth is constant. Similarly, to the extent that “g”, or DCF growth rate
varies randomly around its mean expected value over the presumed infinite horizon, so
does the equity risk premium. To the extent that relative risk varies in the short run, it
averages out over the very long run (infinity} and is taken into account by using the

arithmetic mean of long-run historic equity risk premiums which is a random variable.
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AT PAGES 33-34 OF HIS DIRECT TESTIMONY, MR. MURRAY CONSIDERED
THE EXPECTED RETURN ON SOUTHERN UNION’S PENSION FUND ASSETS
EQUITY OF 10.0% AS A TEST OF REASONABLENESS FOR HIS
RECOMMENDATION IN THIS CASE. PLEASE COMMENT ON THE
RELEVANCE OF THE USE OF THE EXPECTED RETURNS FROM SOUTHERN
UNION’S PENSION FUND ASSETS AND THEIR USE IN THE RATEMAKING
PARADIGM.

The use of such expected returns has no relevance to the establishment of a common equity
cost rate for MGE in this proceeding for the following reasons. The expected pension fund
returns are those on a portfolio of assets which reflect the risk-reducing benefits of portfolio
theory as opposed to the greater risk associated with investment in a single asset, which in
this case would be MGE’s jurisdictional rate base. The pension fund investment horizon is
a limited time horizon as opposed to the infinite investment horizon implicit in the standard
DCF model. It is incorrect for Mr. Murray to compare his recommended common equity
cost rate for MGE with the expected return on the equity portion of the entire pension
portfolio because of the portfolio effect described supra. It must be kept in mind that when
MGE needs capital in order to provide service to its customers, it must obtain that capital
regardless of capital market conditions at that time. Also, whatever common equity cost
rate is allowed by this Commission, it will simply be an opportunity cost rate which will be
impacted by attrition caused by rising investment in rate base, increasing expenses, and the
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impact of weather attributable to not having a weather normalization clause in effect in the
Missouri junisdiction versus the expected actually-earned rate of return on Southern
Union’s pension fund portfolio of assets.

For the foregoing reasons, Mr. Murray’s use and reliance upon the expected retumn
on the portfolio of equity assets of Southern Union’s pension fund is inappropriate and

should be rejected.

AT THE BOTTOM OF PAGE 35 AND THE TOP OF PAGE 36 OF HIS DIRECT
TESTIMONY, MR. MURRAY COMPARES RATE OF RETURN DECISIONS
WITH HIS RECOMMENDATION IN AN ATTEMPT TO JUSTIFY HIS
RECOMMENDED OVERALL RATE OF RETURN. IS THIS A VALID TYPE OF
COMPARISON?

No. The overall cost of capital and fair rate of return is the result of a number of factors,
including differences in the levels of financial risk reflected in different capital structure
ratios. In addition, since a major portion of the capitalization of most natural gas
distribution companies consists of fixed capital, i.e., debt and preferred stock capital,
comparisons cannot be made. They cannot be made because the embedded costs of debt
capital and preferred stock capital are impacted by, among other things, the time at which
various issues were made and the capital markets which existed at those times in which
they were made. Hence, the comparison of overall allowed rates of return is not a valid
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comparison. Unlike recently awarded rates of return on common equity capital, which can
be related to specific common equity ratios, the overall rates of return are umpacted by
marny various issues of debt and preferred stock capital issued at many different points in
time. His analysis of overall rates of return is not valid as a means of attempting to justify

his recommendation.

V. UPDATED COMMON EQUITY COST RATE AND
RESULTANT OVERALL COST OF CAPITAL

HAVE YOU PREPARED AN UPDATE OF YOUR COMMON EQUITY COST
RATE TO REFLECT MORE CURRENT CAPITAL MARKET CONDITIONS?

Yes, | have. In my update, I utilized the most recent information available. [ also utilized
the same hypothetical capital structure which includes 44.09% long-term debt and 9.91%
short-term debt, equaling a total debt ratio of 54.00% and a common equity ratio of 46.00%
as discussed in my direct testimony. The long- and short-term debt cost rates remain
unchanged at 6.57% and 5.47%, respectively. In my update, I utilize the same cost of
common equity models and applied them in the same manner as discussed in detail in my
direct testimony. My updated cost rate of common equity capital is 11.75% and the
resultant overall cost of capital is now 8.85%. In my updating, I utilized the same
methodologies in precisely the same manner as discussed in my direct testimony. They
need not be repeated here. [ have also calculated averages for each proxy group and also

excluded Cascade Natural Gas Corp. and Peoples Energy Corp. due to their pending
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merger/acquisition activity which became known after my direct testimony was prepared
and filed. A brief summary of my updated common equity cost rates and updated cost of
common equity of 11.75% is shown on page 2 of Schedule FTH-26".  Schedules FIH-27
through 30 contain the information relating to the updated results of my application of the
DCF, RPM, CAPM, and CEM, respectively.

My updated common equity cost rate of 11.75% confirms the unreasonableness of
Mr. Murray’s recommended range of 8.65% - 9.25%. Further affirmation of its
unreasonableness is the indicated 11.10% cost rate shown on Schedule FJH-18. As
discussed supra , the average equity risk premium implicit in all of the awarded equity cost
rates shown on Schedule FJH-18 is 4.71%. When added to the prospective A rated utility
bond yield of 6.39%, an 11.10% cost rate is indicated which, of course, does not include
any provision for MGE’s unique risks related to size and lack of protection from the
vagaries of the weather. Moreover, if it were to be applied to Southern Union’s common
equity ratio of 36.31%, a substantial additional upward adjustment to the 11.10% cost rate
would be required to reflect the greater financial risk in a 36.31% common equity ratio
versus the average ratio of 48.61% of all the litigated awards as shown on Schedule FJH-

18.

Page 3 of Schedule FIH-26 shows a brief summary of my updated common equity cost
rates and updated cost of common equity of 11.75 excluding Cascade Natural Gas Co. and Peoples Energy
Corp.
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In view of the evidence presented supra, MGE should be afforded an opportunity to

earn an 11.75% ROE relative to a 46.00% hypothetical common equity ratio

DOES THAT CONCLUDE YOUR REBUTTAL TESTIMONY?

Yes, 1t does.
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Schedule FJH-18

Paga 1o
. .
5 ; [MEMWE & Eaui 1
for the petiog October 20114 Byrough September 2006
1 2 ) 4 & &
Spraad betwean
Authorized Relurn on
Moogy's A Reted Common Equity and
Autthorized Retum an  Auihorized Common Public Utility Bond Moody's A Raled Public
Coampany Date Jurisgiction Gemmon Equlty Eaquity Ralis Yields (7) Liitity Bond Yielde (8)
Chattanooga Gas 10/20/04 ™ 1020 % 3550 % 614 % 408 %
indiana Gas 11/30/04 N 1080 (1) 50 06 £94 4 B6
Yankee Gas Service 12/08/04 o1 990 (4] £7 80 594 386
Wisconsin Public Sarvice 12104 Wl 1150 57.35 597 553
Madison Gas and Elactric 12122104 Wi 11.50 5764 5971 583
Centerpoint Energy Arkla 12128004 OK 1025 (1) 43.86 597 428
Pugel Sound Energy 0218005 WA 1030 4300 5.97 433
SEMCO Enargy Gas 032905 M 1100 (1) .- 5.61 533
Veaciren Energy Dalivery of Qhia 6411305 OH 1060 4810 (5) 581 488
Michigan Consobdated Gas 0472805 Ml 11.00 a331 (2,3} 583 517
AmerenlP - Formerly lilinols Powar 0517105 L 10.00 (1} 530% 583 417
CenierPainl Enargy Minnegaseo D&DBOS MN 10.48 5027 564 454
Allanta Gas Light 0605 GA 1080 (1) .- {6} 564 526
Enengy Gulf Slales 07/06/05 LA 10.50 (1) 4752 553 497
Wistansin Powar and Light oTNees wi 1.50 6175 583 597
Norihem Siates Power DBM 1S MN 1040 (1) 5024 (3) 540 -
CenterPoint Enargy Arkansas Gas 011905 AR 2.45 3180 (2) 551 -
Northerm [llinais Ges - Now Nicor Gas 09/30/05 i 10.51 56.37 550 ..
Oklahoma Matural Gas 10/4/05 QK 8486 (1) 46,76 5.50 440
Interstaie Powar & Light 10/14/05 7. 10.40 (1) 4935 () 5.50 -
South Caralina Electric & Gas 10/105 sC i0.25 {1} 5075 552 473
Arkansas Weslem Gas 1140205 AR 970 3103 & 5.52 .-
Bay Slals Gas 14730/05 Ma, 10.00 5395 579 421
Arkanses Cklahoma Gas 1208/05 AR .70 4104 (2,5 579 A3}
Madison Gas and Elaciric 1211205 wi 11.00 8665 5.13 521
Padfic Gas and Electric 1211805 CA 11.35 52.00 579 -
San Diego Gas & Slectric 1211805 CA 10.70 4500 5.79 4.91
Bafiimpre Gas & Electric 12421106 MD 11.00 48 .40 5.88 --
Avista Corporation 122305 WA 1040 {0 4000 5.88 452
Wesconsin Public Service 1272205 wi 11.00 58.73 5.88 --
Unien Light, Haal & Power 12722105 KY 10.20 54.45 5.88 432
Souihem Conneclicut Gas 1228/05 cT 1000 (1) 5128 588 --
Northern States Power 01/05/06 wi .00 §3.66 5.88 512
Wisconsin Efeclric Power 01/25006 Wi 11.20 58.34 5.80 .-
Wisconsin Gas D1/25/08 Wi 11.20 50.20 5.80 540
Public Service Co of Colorado 020305 co 1a.50 (1) 5549 5.BD 4.10
Soulwest Gas 02/23/06 AL 950 4000 (4) 5.71 375
Agquila 030106 A 1040 (1) 51.39 (5} R A 469
Sierra Pacific Power C4/26/06 NV 1060 40.76 598 4.52
LS Gas Service / Trans LA Gas 0525106 LA 10.40 (1} 48.00 (4} B29 4.1
Central Hudgon Gas & Electric 0724108 NY .60 45.00 B 4ap .20
Average 10.40 % 4390 % 578 % 4157 Y%
Avarage of Lilgaled Cases 10.58 % 4B.81 % 581 % 4.71 %
Progpective Yiald on £ Raled Public Uty Bonde (9) 629 %
Average Spread betwean Autherized Returns on
Commen Equity and Mogdy's A Raled Public Utility
Bond Yields 4.71
Reality Check Indicated Common Equity Cost Raie 1110 %

Noles: (1) Ordef fotliowed stipulation or seltlement by the parties  Declsion padiculars not necessarily precedent-selfing ar
specifically adopled by the regulalory body.

{2) Capitat structure includes cesi-free ilems or lax cradil balances ai the overall rata of retum
{3) Irterim rates implemented psior o issuance of final order

(4} Hypolhetical capital structure uflized.

{5) Estmaled

{B) Revised

{7} Actual A rated yirki represents the yield of the previcus manth ¥ the order was issued on or after the 215 of each
month, or Lhe vietd of two months prior if the order was issuer on of before the 20ih of each manth. For example, the
yieid for 10/20/04 is the A rated Public Ulility yield for August 2004. On the other hand, the yieid for 41/30/04 is the A
ralad Pubic Uity yield for Delober 2004

(8} Colurnn 3 - Column 5
{8} From page 1 of Schedule FJH-28 of this Exhibit

Source of Information:  Major Rate Case Decisions - January 2004 - December 2005
Ragulatory Focus - Supplamental Studies, January 12, 2006
Major Rate Case Decisions - Janhuary 2006 - Seplember 30, 2006
Regulatory Focus - Supplemental Studies, October 5, 2006
Published by Regulatory Research Associsles, Inc, An SNL Energy Company
Mergent Bond Record Monthly Update, Septembar 2006, Vol 73, Np 9



Schedule FJH-19
Page 1 of 1

Ten: A ) I i 2H0S
Witness Murray's Proxy Group of Six Comparable Natural Gas Distribution Companies for Missouri Gas Energy
and Two Natural Gas Distribution Companies ldentified by Witness Murray as having operations in Missouri

Witness Murray's Proxy Group of Six Comparable Authorized Authorized Common

Natural Gas Distribution Companies for Missour Gas Energy  Returns on Equity (1) Equity Ratios (2) Order Date {3)

AGL Resources Inc. {4) 10.47 % 4493 % -

New Jersey Resources Corp. 11.50 5274 01/94

Norhwest Natural Gas Company (5) 1020 49.50 -

Piedmont Natural Gas Co., Inc. (6) 11.15 (8) 51.14 -

South Jersey industries, Inc. 10.00 48.00 07/04

WGL Holdings, Inc. (7) 10.62 50.92 -
Average 10.66 % 49.20 %

M Having Operalions in Mi ;

Atrnos Energy Corporation (8) 10.88 % 4890 % -
The Laclede Group, Inc. —{10) - 16/05
Average 10.89 % 48.90 %

Notes: (1) Most recent reported state-level allowed refum rate on common equity (ROE). ROE for companies operating in mutiiple
juristictions are averages.

{2} Most recent authorized common equity ratios.

(3) The date of the commission order authorizing reporied ROE. Far companies operating in mulliple jurisdictions, no dale
is giver because the reparted ROE is an average derived from multiple commission orders fssued at different times.

{4). AGL Resources through its major operating subsidiaries, Atlanta Gas Light, Chattanooga Gas Company, Gity Gas of
Florida, Elizabethiown Gas Gompany and Virginia Natural Gas, provides gas distribution services in the states of
Georgia, Tennessee, Florida, New Jersey and Virginia, respeciively.

(5) Northwest Natural Gas Company operates as itself in the states of Oregon and Washinglon.

(6} Piedmonl Natural Gas as itself and through its two major operating subsidiaries, North Carolina Natural Gas and
Nashvilie Gas, provides gas distribution services in the states of South Carolina, North Carolina and Tennessee,

(7} WGL Holdings, Inc., through its operating subsidiary, Washinglon Gas Light Company, provides gas distribution services
inthe District of Columbia, Maryland and Virginia.

(8) Almos Energy Corporation through ils various operating subsidiaries, all of which are now doing business as Atmos
energy Corporation, provides gas distribution services in the following states: Colorado, Georgla, llinois, lowa, Kansas,
Kentucky, Louisiana, Mississippl, Missour, Tennessee, Texas and Virginia.

{9} The averages for Piedmonl Natural Gas Company are based on the most recent order for North Carolina Natural Gas,
and Piedmont's order of ils own operations in North Carolina, which was issued in Oclober 2002, Please note thal the
order from October 2002 is not the most recent order, which was issued in November 2005, However, since such order
is silent regarding ROE issues, the order from 2002 was used for the study.

{10) The most recent order for Laclede Gas Company, which is Laclede Groups' operating subsidiary in the state of Missour,
is silent regarding ROE issues. Also, the previous order from Oclober 2002 was silent regarding ROE issues.

Source of Informati Focus Noles
Regulatory Focus - January 1, 1998 through Oclober 31, 2006
Major Rate Case Decisions - January 1990 - December 2005
Regulatory Focus - Supplemental Studies, Ccetober 5, 2006
Major Rate Case Decisions - January 2006 - September 30, 2008
Regulatory Focus - Supplemental Studies, October 5, 2008
Major Rate Case Decisions - January 2004 - December 2005
Regulatory Focus - Supplemental Studies, January 12, 2008
Major Rate Case Decisions - January 2003 - December 2004
Regulatory Focus - Supplemental Studies, January 14, 2005
Published by Regulatory Research Associates, Inc., An SNL Energy Company
AUS Manthly Utility Report - December 2008
Published by AUS iility Reporis
Company Annual Forms 10-Ks, 10-Qs, Cempany Provided
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Chapter 20: Double Leverage

A few points regarding consolidated capital struetures are in order. First,
the debt of the consolidated company is the sum of the holding company’s
debt and the subsidiary's debt. Hence, the consolidated cost of debt is a
weighted cost of parent and subsidiary debt. Second, the cost of equity of
the holding company is identical to that of the consolidated entity, This is
becavse the value of the parent holding cornpany’s stock expressly recog-
nizes subsidiary income to parent investment if accounted on an equity
basis. Accounting on the eguity basis treats subsidiary net income as
income to the parent’s equity investment whether such income is received
as dividends or not. The parent’s retained earnings necessarily reflect this.
Accordingly, the cost of equity associated with market valuation of holding
company equity is also the cost of equity for the consclidated network.
Third, a consolidated capital structure is equivalent to a double-levered
capital structure when all the parent’s subsidizries have the same
amounts of leverage. Lastly, some analysts contend that assignment of the
consolidated weighted cost to the equity cost of the subsidiary is equiva-
Jent to imputation of the holding company’s equity cost. This can only bs
true in the highly unlikely event that the costs of consolidated debt and
equity are exactly equal, or, if they are unegusal, that the differences in
weights between the consolidated and the subsidiary capital structure
exactly offset the differenceas in costs. This is proven formally in Morin and
Andrews (1993).

20.2 Critique of Double Leverage

Adherents to the double leverage calculation argne that the true cost of
capital to a vtility subsidiary is the weighted cost of its own debt and the
weighted cost of the parent’s debt and equity funding. Moreover, unless
the subsidiary’s equity is assigned the parent’s weighted cost of capital,
parent shareholders will reap abnormally high returns. Although persua-
give on the surface, these arguments conceal serious conceptual and
practical problems. Moreover, the validity of double leverage rests om
questionable assumptions.

The flaws associated with the double leverage approach have been dis-
cussed thoroughly in the following academic literature. Pettway and
Jordan {(1983) and Beranek and Miles (1988) pointed cut the flaws in the
double leverage argument, particolarly the excess retiwrn argument, and
also demonstrated that the stand-alone method is a superior procedure.
FRozeff (1983} discussed the ratepayer cross-subsidies of one subsidiary by
another when employing douhbla leverage, Lerner (1973) concluded that
the returns granted an equity investor must be based on the risks to which
the investor’s capital is exposed and not on the investor's source of fimds,
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Regulatory Finance

Theoratical Issues

The double leverage approach contradicls the cors of the cost of capital
concept, Financial theory clearly establishes that the cost of ecpurity is the
risk-adjusted opportunity cost to the investors and not the cost of the
specific capital sources employed by investors. The true cost of capital
depends on the use to which the capital is put and not on its source /The
Hope and Bluefield doctrines have made clear that the relevant considera-
tions in calenlating a company’s cost of capital are the aliernatives
available to investors and the retwrns and risks asssciated with those
alternatives. The specific source of funding and the cost of those funds to
the investor are frrelevant considerations.

Carrying the double leverage standard to its logical conclusion leads to
even more unreasemable prescriptions. If the common shares of the sub-
sidiary were held by both the parent and by individual investors, the
equity contributed by the parent would have one cost under the double
leverage computation while the equity contributed by the public wonld
have another. This is clearly filogical. Or, does donble leverage require
tracing the source of funds vsed by each individual investor so that its cost
can be computed by applying double leverage to each individual investor?
Of eourse not! Equity is equity, irrespective of its soures, and the cost of
that equity is governed by its use, by the risk to which it is exposed.

For example, if an individual investor borrows money at the bank at an
after-tax cost of 8% and invests the funds in a speculative ol exploration
venture, the required retwrn on the investment is not the 8% cost but
rather the return foregone in speculative projects of similar risk, say 20%.
Yet, under the double leverage approach, the individual’s fair retwrn on
this risky venture would be 8%, which is the cost of the capital source, and
not 20%, which is the required refurn on investments of similar risk.
Double leverage implies that for all investors who inherited stock or
received stock as a gifi, the allowed return on equity would be zero, since
the cost of the stock to the investors is zero. It aleo implies that if,
tomorrow morning, a subsidiary were so0ld to a company with a higher cost
of capital than the pareat, the subsidiary’s cost of equity would suddenly
become higher as a result of the change in ownership. If we assumed that
the double leverage concept were appropriaie, we wonld also have o
assume that the day dbllowing AT&Ts divestiture in 1984, the cost of
equity of the newly created Bell Regional Holding Cornpanies suddenly
rose by a substantial amount, This is logicelly ahsurd, as it is the use of
capital that governs its cost, and not its source. For example, if a subsidi-
ary with a double levérage cost of equity of 12% were sold to another
company with a higher cost of capital of, for example, 15%, would regula-
tion alter the return accordingly just because of the change in ownership?
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Chapter 20: Double Leverage

If 50, the same viility with the samne assets and providing the same service
under the new management would have a higher cost of service fo rate-
payers because of the transfer of ownership. Clearly, if a utility subsidiary
were allowed an equity return equal to the parent’s weighted cost of
capital while the same utility were allowed a fair, presumably higher,
return were it not part of a holding company complex, an irresistible
incsntive to dissolve the holding company struciure would exist in faver of
the one-copany operating utility format. The atiendant benefits of scale
economies and diversification would then be lost to the ratepayers.

The cost of capital is governed by the risk to which to the capital is exposed
and not by the cost of those fimds or whether it is they were obtained from
bondholders or common shareholders. The identity of the subsidiarys
shareholders shounld have no bearing on its cost of equity because it is the
risk to which the subsidiary’s equity is exposed that governs its cost of
money, not whether it is borrowed from bondholders or sald to common
shareholders for issued shares. Had the parent company not been in the
picture, and had the subsidiary’s stock been widely held by the publie, the
subsidiary would be entitled to a return that would fully cover the cost of
both its debt and equity.

Just as individual investors require different returns from different assets
in managing their personal affairs, why should regulation cause parent
companies maling investment decisions on behalf of their shareholders to
act any differently? A parent company normally invests money in many
operating companies of varying sizes and varying risks. These operating
subsidiaries pay different rates for the use of investor capital, such as
long-term debt capitel, because investors recognize the differences in
capital structure, risk, apd prospects between the subsidiaries. Yet, the
double Jeverage calculation would assign the same return to each actvity,
based on ths parent’s cost of capital. Investors do recognize that different
subsidiaries are exposed to different risks, as evidenced by the different
bond ratings and cost rates of operating gubsidiaries. The same argument:
carries over to common equity. If the cost rate for debt is different because
the risk is different, the cost rate for common equity is also different, and
the double leverage adjusiment should not obscure this fact.

The donble leverage concept is at odds with the opportunity cost eoncept
of econamies. According to this principle of economies, the cost of any
resource is the cost of an alternative foregone. The cost of investing funds
in an operating utility subsidiary is the return foregone on investments of
similer risk. If the fair rsk-adjusted return assigned by the markef on
utility investments is 15%, and the regulator assigns a return less than
15% because of a double leverage calculation, there is no incentive or
defensible reason for a parent holding company to invest in that utility.
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K,=p+[p-f(1-TNiB/S

12% = p + [p ~.08 (1 ~ .4D).35/.65

from which p = 9.48%. Inserting the latter value of p in the equation and
using the new capital structure, the revised cost of equity is obtained:

K,=.0848 +[.0948 - .08 (1 — .40)] .40/.60=.1260 = 12.60%

Still another way to tackls the problem is to compute an unlevered beta,
as in Exampls 1 of Chapter 14 using Equation 14-1, then relever the beta
with the new capital structure, The CAPM formula is then employed to
measure the cost of equity under the new capital structure.

The major throst of this example is that an estimate of eost of capitsl on
the basis of an observed capital struclure is erroneous if the capital
structure ie expected to change. The revised eost of equity can be esti-
mated with three methodologies: the Modigliani-Miller, Miller, and the
Ievered beta<CAPM equations.

Comparable Groups

A measurement problem similar {o that of the previcus nwmerical exam-
ple can arise when using the cost of equity capital of other companies as a
check against estimates based on the market date for the niility itself. If
the group of comparable companies has been carefilly designed using
adequate risk filters for both business zisk and capitel structure differ-
ences, thiz will not be a problem. But if substantial capital struciure
differences exist between the utility and the reference companies, all else
being constant, the same remedial correction az in the above example is
necessary, using Equation 17-7 and the average capital structure of the
referance group to compute the cost of capitel for an all-equity firm, and
the snbject olility’s owm capital sbucture to compute its cost of capital
using the same equation in reverse. Here also the unlevered-veleversd
beta approach disemssed in Chapter i4 and illnstrated in the General Gas
case example can be used to adjust the results of the comparable groups
for differences in leverage.

Hypothetical Capital Structures

Another implication of leverage theory is that cost of capital estimates
based on a utility’s current market data and the capital structure expected
by investors cannot be applied to any other capital structure withaut the
adjustment described in previous examples. Regulators frequently assign
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Chapter 18: Capital Structure Issues

hypothetical, or deemed, capital structures to ofility companies for pur-
poses of revenue requirements computation. This procedure is
appropriate only if the cost of equity estimated from current imvestor
expectations is revised to take into account the new capital struchire
prescribed by the regulator. The cost of equity estimate based on the
actual capital structure is no longer comsistent with the new capital
structure. Of course, the imposition of an hypothetical capital structure
presupposes that the existing actunal capital structure is not optimal in the
first; place.

Ifit is assumed for 2 moment that it is groper to impute a capital structure
consisting of substantially more debt, the higher common equity cost rate
related to a changed common equity ratio must be reflected in the ap-
proach. In ascribing a capital strocture different from the company's
actual capital structure, which, for example, imputes a higher debt
amount, the repercussions on equity costs must be recognized. As dis-
cussed in previous chapters, it is a rudimentary tenet of basic finance that
the greater the amount of financial risk borne by common shareholders,
the greater the return required by shareholders in order to be compen-
sated for the added financial risk imparted by the greater use of senior
debt financing. In other words, the greater the debt ratio, the greater is
the return required by equity investors. Both the cost of incremental debt
and the cost of equity musi be adjusted to reflect the additionsl risk
associated with the hypothetical capital structure. The arguments work in
reverse if a hypothetical cazpital structure consisting of less debt than the
actual were to ba imputed.

In summary, it is logically incensistent to combine a fictitious capital
strucbare with a return on equily estimate that excludes the effects of the
proposed capitel structure. By omitiing the repercussions an equity costs
and debt ecosts, a sericus conceptual error would be committed in deter-
mining the cost of equity capital.

A similar problem arises in the double leverage approach to computing
equity costs. If a cost of equity estimate based on & given capital structure
is not modified to account for the double Jeverad capital structure used by
the regulator to determine the allowed return, a distorted measure of
capital cost results. The double leverage issue is discussed at length in
Chapter 20.

2 The use of hypothetical capitel structures necessarily entails the use of
hypothetical equity costs, hypothetdcal debt costs, hypothetical interest
payments, and hypothetical taxation.
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The Equity Risk Premium

The Market Benchmark and Firm Size

Alchough 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 month, is proportionate to its market capitalization
(price dmes number of shares ourstanding) at the beginning of that month. The larger companies in
the index therefore receive the majoriry 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 thap
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 premivm can be caleulated for 2 variety of time horizons when given che choice
of risk-free asset to be used in the calculation. The Stocks, Bonds, Bills, and Inflation Yearbook
provides equiry 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 rhe equiry 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 thar 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.

20-Year versus 30-Year Treasuries

Our methodolegy for estimaring 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 1o
the long-term nature of business valuasion, yet Ibbotson Associates instead creates a series of returns
using bonds on the marker with approximately 20 years to marturity. The reason for the use of a 20-
year marurity 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 art all through the early 2000s.

The same reason exisis for why Ibbotson does not use the 10-year Treasury bond; that is, a
long enough history of market data is pot available for 10-year bonds. Ibbotson Associates has
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-horizon Treasury security, rather than the total rerurn, is used in the calenlation. The
total rerurn is comprised of three return components: the income return, the capital appreciation
rerurn, and the reinvestment return. The income return is defined as the portion of the total return
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Chapter 5

that results from a periodic cash flow or, in this case, the bond coupon payment. The capital
appreciation retwn restlts from the price change of a bond over a specific period. Bond prices
generally change in reaction to unexpected fluctmations 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 equiry risk premiuvm
because it represents the truly riskless portion of the return?

Yields have geperally risen on the long-terrn bond over the 1%26-2005 period, so it has
experienced negative caI.:}ital appreciation over much of this ime, This rrend has turned around sinee
the 1980s, however Graph 5-2 illustrates the yields on the Jong-term government boad series
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 en investor held 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 marurity (at 2 capitel logs if the marker yield has risen since the rime of purchase). This
negative return i associated with the risk of unanticipated yield changes.

Graph 5-2
Long-term Government Bond Yields versus Capltal Appretiation Index
1825-2005
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2 Please note that the appropriate forward-looking measure of the riskless rare is the yield ro matarity on the zppropriate-
borizon governmeot bond. This differs from the riskless rate used to measure the realized equity risk premium
historically. Chaprer 4 includes a thorough discussion of riskless rate selection in this contes.

[
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The Equity Risk Prermiurn

v

For example, if bond yields rise unexpectedly, investors can 1eceive a higher coupon payment from a
newly issued bond than from the purchase of an outstanding bond with the former lowercoupon
payment. The outstanding lower-coupon bond will thus fail to attract buyers, and its price will
decrease, causing its yield ro 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 zlready held the bond will suffer z capital loss due to
the fall in price.

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 accord-
ingly. 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 rare of return, since
an investor can hold 2 bond to maturiry and be entitled o the income return with no capital loss.

Arithmetic versus Geometric Means

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

The argument for using the arithmetic average is quite 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 5-3 shows the realized equiry
risk premium for each year based on the returns of the S&P 300 and the income return on long-term
government bonds. {The actual, observed differenice between the return on the stock market and the
riskless rate is known as the realized equity risk premium.) There is considerable volatiliry in the
year-by-year statistics. At times the realized equiry risk premicm is even negarive,
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Chapter 5

Graph 5-3
Realized Equity Risk Premium Per Year
1926-2005
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To illustrate how the arithmetic mean is more appropriate than the geomerric mean in discounting
cash flows, suppose the expected return oo 2 stock is 10 percent per year with a standard deviation
of 20 percent. Also zssume that only two outcomes are possible each year— +30 percent and -10
percent (L.e., the mean plus or minus one standard deviation). The probability of occurrence for
each ourcome is equal. The growth of wealth over a two-year period is illustrated in Graph 5-4.
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Graph 5-4
Growth of Wealth Example
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The most cormmon cutcome of $1.17 is given by the geometric mean of 8.2 percent. Compounding
the possible outcomes as follows derives the geometric mezn:

[(1+0.30)x (1~ 0.10)}2 — 1= 0.082

However, the expected value is predicted by compounding the arithmetic, not the geometric, mean.
To illustrate this, we need to look ar the probability-weighted average of zll 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 probabiliry-weighted expected value. The rate that must be compounded o
achieve the rerminal value of $1.21 after 2 years is 10 percent, the arithmetic mean:

$1x(1+0.10F = $1.21
The geometric mean, when compounded, results in the median of the distribution:

$1x(1+0.082)" = $1.17

The arithmeric mean squates the expected future value with the present value; it is therefore the
appropriate discount rate,
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Chapler 5

Appropriate Historical Time Period

The equity risk premium can be estimated vsing any historical 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.

The Ibborson Associates equity risk preminvm covers the time period from 1226 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 approximatsly when quality
financial data became available. They also made a conscions effort to include the period of extreme
market volatility from the late rwenties 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 bagic reasons why
Ibbotson Associates” equity risk premium calculation window starts in 1926.

Implicit in vsing history to forecast the furure is the assumption that investors’ expectations for
furure outcomes conform to past results. This method assumes that the price of taking on risk changes
only slowly, if at all, over time. This “future equals the past” assumption is most applicable to a
random time-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
mnarket is cuwrrently priced high, In other words, since there have been several years with
extrasordinarily high market returns and realized equiry risk premia, the expectation is that returns
and realized equity risk premia will be Jower in the future, bringing rthe average back to a normalized
level. This argument selies oo several stadies that have tried 1o determine whether reversion to the
mean exists in stock market prices and the equity risk premium.’ Severa] acadermics coatradict each
other on this topic; moreover, the evidence supporting this argument is neither conclusive nor
compelling enough to make such a strong assumption.

Our own empirica] evidence suggests that the yearly difference berween the stock market total
return and the ULS. Treasury bond income return in any particular year is random. Graph 5-3,
presented earlier, illustrates the randomness of the realized equity risk premium.

3 Fama, Eugene F, and Kenneth R. French, “Permanent and Temporary Components of Stock Prices,” Jowrmal of Political
Econror:y, April 1588, pp. 246-273. Poterba, James M., and Lzwrence H. Summers, “Mean Reversion in Stock Prices,”
Journal of Firancial Econormics, October 1988, pp. 27-59. Lo, Andrew W, and A. Craig MacKinlay. *Stock Marker
Prices Do Not Follow Random Walks: Evidence from a Simple Specification Test,” The Review of Financial Studies, Spring
1988, pp. 41-66. Fionerty, John D., and Dean Leistikow. "The Behavior of Equity and Debt Risk Preminms: Are They
Mezn Reverting and Downward-Trending?® The Jowurnal of Portfolio Management, Summer 1993, pp. 73-84. Tbbotson,
Roger G, and Scott . Lumsmer, “The Behavior of Equity and Debt Risk Premsiums: Comment,™ 74e Jorrnal of Porgolio
Mzragement, Sumnmer 19594, pp. 88~100. Finnerry, John D., and Dean Leistikow. “The Behavioz of Equity apd Debr Risk
Premivms: Reply to Comment,” The Journal of Porzfolio Manragessent, Surnmer 1994, pp. 101-102,
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The Equity Risk Premium

A statistical measure of the randomness of a return series is its serial correlation. Serial
correlation {or autocorrelatien) is defined 2s the degree to which the rerurn of a given series is related
from period to perind. A serial correlarion near positive one indicates that returns are predictable
from one period to the next period and are positively related. That is, the rerurns of one period are a
good predictor of the rerurns in the next period. Conversely, a serial correlation near negative one
indicates that the rerurns in one period are inversely related to those of the next period. A serial
correlation near zero indicates that the returns are random or unpredicrable from one period to the
next. Table 3-3 contains the serial correlation of the market total returns, the realized long-horizon
equity risk premium, and inflation.

Table 5-3

interpretation of Annuat Serial Corretations

1926-2005

Series Serial Correlation Interpretation
Large Company Siock Total Returns 0.03 Random
Equity Risk Premium D.04 Random
inflation Rates 0.65 Trend

The significance of this evidence is that the realized equity risk premium next year will not be
dependent on the realized equity risk preminm from this year. That is, there is no discernable pattern
i the realized equity risk premium—it is virtrally impossible to forecast next year’s realized risk
preminm based on the premium of the previous year For example, if this year’s difference between
the riskless rate and the returs on the stock market is higher than last yeac’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 varies considerably by decade, from a
bigh of 17.2 percent in the 19505 to a low of 0.3 percent in the 1970s. This look at the historical
equiry risk premiurn reveals no observable pastern.

Table 5-4

Long-Horzon Equity Risk Premium by Decade

1826-2005

1920s™ 18930z  1840s 12508 19608 1970s 1980s 19905  2000Qs* 1996-2005
17.6% 2.3% B8.0% 17.9% 4.2% 0.3% 7.9% 124%  -51% 5.1%
*Basad o the petiod 1826~1829,

~Besed on the pariod 2000-2005.
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Chapler 5

Finnerty and Leistkow 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 ime 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 esdmate of the equity risk premium depends on the length of the data series studied. A proper
estimate of the equity risk preminm requires a data series long enongh 1o give a reliable average without
being unduly influenced by very good and very poor short-tarm returns. When calculated nsing a long
data series, the historical eqhiry risk premium is relatively stable Furthermore, because an average of
the realized equity risk premium is quite volatile when calcvlated using a short history, using a long
series makes it less likely thar the apalyst can justify any number he or she wants. The magnitude of
how shorter periods can affect the resnlt will be explored later in this chapter

Some analysts estimate the expected equity risk preminm 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, 19305, end 1940s contain too many unusual events. This view is suspect
becanse all periods contain “unusual® events. Some of the mest unusual events of this cenrury took
place guite recently, including the inflation of the late 19705 and early 1980s, the October 1987
stock marker crash, the collapse of the high-yield bond market, the major contraction and consolida-
tion of the thrift industry, the collapse of the Soviet Unjon, and the development of the European
Economic Communirty—all of these happened approximately in the last 30 years.

It is even difficult for economists to predict the economic environment of the fumre. For
example, if one were analyzing the stock market in 1987 before the crash, it would be statistically
improbable to predict the impending short-term voladlity without considering the stock market
crash and market volatility of the 1929-1931 period. ;

Without an appreciation of the 1920s and 1930s, no one would believe that such events could
happen. The 80-year period starting with 1926 is representative of what can happen: it includes high
and low returns, volatile and quier markets, war and peace, inflation and deflation, and prosperity
and depression. Restricting atrenton to a shorter historical period underestimates the amount of
change that could oceur in a long future period. Finally, because historical event-types {not specific

4 Though the study performed by Finnerty and Leistikow demonstrates that the maditionz] equity risk premium sxhibies no
mean reversion or drift, they conclude thar, “the processes generating these risk premijume are generally meap-reverting.”
This conclusion is complettly unrelated to theit statistical findings and has received some criticism. In additon to
examining the rraditional equiry risk premia, Firnerty and Leisttkow include analyses on “real” risk premia as well as
separate risk premia for income and capital geins. In their comments oa the study, Ibborsen and Lummer show thar thess
“real” risk premia adjust for infladion twice, “creating variables with no econernic content.” In addition, separaring
income and capital gaint does not shed light on the behavior of the risk premia a5 2 whole.

§ This assertion is further corroborated by data presenced in Global Investing: The Professional’s Guide to the World of
Capital Markets (by Roger G. Ibbotson and Gary P. Brinsan apd published by McGraw-Hil), New York). Ibbotson and
Brinson constructed a stock market total retura series back ro 1790, Even with some uncertainty about the acearacy of the
data hefors the mid-nineteenth century, the results are remarkable. The real (adjusted for inflation) remurns that investors
received during the three 50-year periods and one 51-year period berween 1790 and 1990 did not differ greatly from ons
another {that i3, in a statisdcally significant emount}. Nor did the real reramns differ gready from the overall 201-year
average. This finding implies that because real stock-market rerurns have been reasonably consistent over time, investors
can tise these past returns a8 reasonable bases for forming their experetzrions of furure returns.
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The Equity Risk Prernium

events) tend to repeat themselves, long-run capital market return studies can reveal a great deal
abourt the furure. Investors probably expect “unusnal® events to occur from time to time, and their
return expectations reflect this.

A Look at the Historical Results

It is inreresting to tzke a look at che realized returns and realized equity risk premium in the context
of the above discussion. Table $-5 shows the average stock market return and the average {arithmeric
mean) realized long-horizon equity risk premium over various historical time periods. Similarly,
Graph 5-5 shows the average (arithmetic mean) reslized equity risk preminm calculated through
2005 for different stacting dates. The table and the graph both show that using a longer histarical
period provides a more stable estimate of the equity risk premium. The reason is that any unique
period will not be weighted heavily in an average covering a longer historical period. It better
represents the probabiliry of these unique events oecurring over a long period of time.

Table 5-5

Stock Market Return and Equity Risk Premium Over Time

1926-2005

Period Perjod Large Company Stock Arithmeatic Long-Horizon Equity
Length Dates Mean Total Return Risk Premium
BO yaars 1925-2005 12.3% 7.1%

70 yaars 1936-2005 12.5% 7.0%

BO years 1946~2005 12.8% 5.8%

50 ysars 1956-20035 11.7% 5.0%

40 years 1956-2005 11.6% 4.2%

30 years 1976-2005 13.8% 6.0%

20 years 1685-2005 13.2% 6.4%

15 years 1981-2005 13.0% E.7%

10 years 19962005 L 107% 5.1%

5 years 2001-2005 2.1% -3.0%

Looking carefully ar Graph 5-5 will clarify this point. The praph shows the realized equity risk
premium for a series of time periods through 2005, starting with 1926. In other words, the first
value on the graph represents the average realized equity risk premium over the period 1926-2005.
The next value on the graph represents the average realized eguity risk premium over the period
1827-2005, and so on, with the last value representing the average over the most recent five years,
2001-20035. Concentrating on the left side of Graph 5-5, one notices that the realized equity risk
premium, when measured over long periods of fime, Is relatively stable, In viewing the graph from
left 1o right, moving from longer to shorter historical periods, one sees that the value of the realized
equity risk premium begins to decline significandy, Why does this oceur? The reason is thar 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 o the right, however, you will zlso notice that when
1973 and 1974 fall out of the recent average, the realized equity risk preminm jumps up by nearly
1.3 percent,
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Chapter 5

Graph 5-5
Equity Risk Premium Using Different Starting Dates
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Additionally, use of recent historical periods for estimation purposes can lead to illogical
conclusions. As seen in Table 5-5, the recent bear market has caused the realized equity risk premium
in the shorter historical periods to be much 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 unique observations. On the other hand, long-term averages produce more stable results, A
series of graphs looking at the realized equity risk premium will illustrate this effect, Graph 5-6
shows the average (arithmetic mean) rezlized long-horizon equity risk premium starting in 1926.
Each additionzl point on the graph represents the addition of another year to the average. Although
the graph is extremely volatile in the beginning pesiods, the stability of the Jong-term average is quite
remarkable. Again, the "unique” periods of tirne will not be weighted heavily in a long-t=rm average,
resulting in a more stable estimare.
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Graph 5-8
Equity Risk Premium Using Different End Dates
1826-2005
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Some practitioners argue for 2 shorter historical time period, such a2s 30 years, as a basis for the
equiry tisk premium estimation. The logic for the use of a shorter period is chat historical events and
economic seenarios present before this time are unlikely to be repeated, Graph 5-7 shows the equity
risk preminm measured over 30-year periods, and it appears from the graph that the premium
has been trending 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.
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Graph 5-7
Equity Risk Premium Over 30-Year Periods
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The key to understanding this result lies apain in the years 1973 and 1974, The oil embargo during
this period had a tremendous effect on the market. The equity risk premivm for these years alone
was 21 and 34 percent, respectively. Periods that include the years 1973 and 1974 result in an
average equiry 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 early 20005 have alse had an enormous
effect on the equity risk premiom,

The effect of the 1973~1%74 period is even more pronounced when looking at the equiry risk
premium over 20-year periods, as seen in Graph 5-8. Using the 20-year historical average equity risk
premium results in a very unstable estimate. Perinds that include the years 1973 and 1974 result in an
equity risk premium as low as 1.4 percent. In the more recens 20-year periods that exclude 1973 and
1974, the average rises dramatically to over 9.0 percent in some cases, It is difficult to justify such a
large divergence in estimates 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 estimare of the equity risk premiwm; rather,
it emphasizes the importance of asing a long historical period when measuring the equity risk premium
in order to obtain a reliable average that is not overly influenced by short-term remarns. The same holds
trie when analyzing the poor parformance of the early 2000s.
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Graph 5-8
Equity Risk Premium Over 20-Yeer Periods
19268-2005
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Does the Equity Risk Premium Represent Minority or Controlling Interest?

There is quite a bit of confusion among valuation practitioners regarding the use of publicly traded
company data to derive the equity risk premium. Is a minority 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 Ibbotson Associates’ 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 AMEX and NASDAQ). Both the S&P 500 and the NYSE include a
preponderance of companies thar are minority held. Does this imply that an squity risk premium (or
size premium) derived from these data represents a minority interest premium? This is 2 critical issue
that must be addressed by the valuation professional, since applying a minoriry 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 mincrity held, some assume that the
risk premia derived from these return data represent minority returns and therefore have 2 minority
discount implicit within them. However, this assumption is not correct. The remurns 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 equiry risk premjum represents
expected premiums that holders of securities of a similar nature can expect to achieve on average
into the furure. There is no distinction berween minerity owners and controlling owners.
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Chapter 5

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

When performing discounted cash flow analysis, adjustments for minority or controlling interest
value may be more suitably made to the projected cash flows than to the discount rate. Adjusting the
expected future cash flows berer measures the potental impact a contrelling party may have while not
overstating or understating the actnal risk associated with a particular line of business,

Appraisers need to note the distinction between a publicly traded value znd 2 minority interest
value. Most public companies have no majority or controlling owner. There is thus no distinction
between owners in this setting, One cannot assume that publicly held companies with no contielling
owner have the same characteristics as privately held companies with both a controlling interest

owner and a minority interest owner.

Other Equity Risk Premium Issues

There are 2 number of other issues that are commonly brought up regarding the equity risk premium
that, if correct, would reduce its size. These issues include:

1. Survivorship bias in the measurement of the equity risk premium

2, Utilivy theory models of estimating the eguity risk premium

3. Reconeiling the discounted cash flow approach to the equity risk premium
4, Over-valuation effects of the market

5. Changes in investor attitudes toward market conditions

6. Supply side models of estimating the equiry risk premium

In this section, we will examine each of these issues,

Survivorship

One commen problem in working with financial data is properly accounting for survivorship. In
waorking with company-specific historical data, it is important for researchers to include data from
compenies that failed as well as companies ther succeeded before drawing conclusions from elements
of that data.

The same argument can be made regarding markets as a whole. The equity risk premium data
outlined in this book represent data on the United States stock market. The United States has
arguzbly been the most successful stock market of the rwentieth century, That being the case, might
equity risk premium stadstics based only on U.S. data overstaze the returns of squities as a whole
because they only focus on one successful market?

In a recent paper, Goerzmann and Jorion study this guestion by looking at returns from a
aumber of world equity markets over the past century.* The Goetzmann-Jorion paper looks at the
survivorship bias from several different perspectives. They conclude that once survivorship is raken

6 Gotzmann, William, and Philippe Jorion. “A Century of Global Stock Markets,” Working Paper §%01, National Bureaun
of Economic Research, 1997,
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Regulatory Finance

Note that next year’s expected dividend is the current spot dividend
increased by the expescted growth rate in dividends. In general,
implementation of the approach requires finding Dp and Fo from readily

available sources of market data; the growth rate, g, can be estimated

using several techniques. One way is fo exirapolate the historical com- .
pound growth of dividends over some past period. Chapter 5 will discuss

the applicational aspeets of the DCF formulation in detail.

Standard DCF Model Assumptions

The assumptions underlying the standard DCF model have been the
source of controversy, confusion, and misunderstanding in rate hearings.
This section will attempt to clarify these assumptions.

Theories are simplifications of reality and the models articulated from
theories are necessarily abstractions from the existing world so as to
facilitate understanding and explanation of the real world. The DCF
model is no exception to the rule. A model should not be judged by the
severity and surrealism of its assumptions, but rather by its intended use
and ability to predict, explain, and help the decision-maker attain his or
her goal. The assumptions of the standard DCF model are as follows:

Assumption #1. The 4 assurnptions discussed earlier in conjunction with the
general classical theory of security valuation still remain m force.
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Chapter 4: Discounted Cash Flow Concepts

Assumption #2. The discount rate, K, must exceed the growth rate, g. In
other words, the standard DCF model does not apply to growth stocks. In
Equation 4-7, it is clear that as g approaches K, the denominator gets
progressively smaller, and the price of the stock infinitely large. If g
exceeds K, the price becomes negative, an implausible situation. In the
derivation of the standard DCF equation (4-7) from the general stock
vahiation equation (4-5), it was necessary to assume g less than K'in order
for the series of terms to converge toward a finite number. With this
assumption, the present valne of steadily growing dividends becomes
smaller as the discounting effect of Kin the denominator more than offsets
the effect of such growth in the numerator.

This assumption is realistic for most public utilities. Investors requirs a
return commensurate with the amount of risk assumed, and this return Likely
exceeds the expected growth rate in dividends for most public utilities. Al-
though it is possible that a firm could sustain very high growth rates for a few
years, no firm could double or triple its earnings and dividends indefinitely.

Assumption #3. The dividend growth rate is constant in every year to
infinity, This assumption is not as problematic as it appears. It is not
necessary that g be constant year after year to make the model valid. The
growth rate may vary randomly arcund some average expected value.
Random variations around trend are perfectly acceptable, as long as the
mean expected growth is constant. The growth rate must be “expectatio-
nally constant,” to use formal statistical jargon. This assumption greatly
simplifies the model without detracting from its usefulness.

If investors expect growth patterns to prevail in the future other than
constant infinite growth, more complex DCF models are available. For
example, investors may expect dividends to grow at a relatively modest
pace for the first 5 years and to resume a higher normal steady-state
course thereafier, or conversely. The general valuation framewark of
Equation 4-5 can handle such situations. The “non-copstant growth”
model presented later in the chapter is an example of such a model.

It should be pointed out that the standard DCF model does not require infinite
holding periods to remain valid. It simply assumes that the stock will be yielding
the same rate of return at the time of sale as it is currently yielding.
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Regulatory Finance

Ancther way of stating this asgumption is that the DCF model assumes that
market price grows at the same rate as dividends. Although g has been
specified in the model to be the expected rate of growth in dividends, it is also
implicitly the expected rate of increase in stock price {expected capital gain)
as well as the expected growth rate in earnings per share. This can be seen
from Equation 4-7, which in period 1 would give:

Pi=0Dy/(K-g)
but Do=Dy(1+g),and Pp=Dy/ (k-

sothat P,=D, (1 +g)/(K-@)=P,(1+g)

Hence, gis the expected growth in stock price. Similarly, if a fixed fraction
of earnings are distributed in dividends, then:

D1 = aE1

Do=akp

where a is the constant payout ratio and £ the earnings per share. Since
D2 =Dy (1+ g), we also have Ez = E1 (1 + g) and, hence, g is the expected
growth in eamings per share.

Still another way to express the idea that the validity of the standard DCF
model does not depend on the value of the investor’s holding period is to
say that investors expect the ratio of market price to dividends {or earn-
ings) in year n, Pn/Dp, to be the same as the current price/dividend ratio,
Po/Dp. This must be true if the infinite growth assumption is made.
Investors will only expect (P/ E)nto differ from (P/ E)o if they believe that
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Chapter 4: Discounted Cash Flow Concepts

the growth following year n will differ from the growth expected before
year n, since the price in year n is the present value of all subsequent
dividends from n+ 1 to infinity.

The constancy of the price/earnings (P/E) assumption is not prohibitive to
DCF usage. If there is reason to believe that stock price will grow at a
different rate than dividends, for example, if the stock price is expected to
converge to book value, a slightly more complex model is warranted. Such
a mode! is presented in section 4.6.

Assumption #4. Investors require the same return K every year. The
assumption of a flat yield curve was alluded to earlier, but requires
elaboration. A firm's cost of eapital, K, varies directly with the risk of the
firm. By assuming the constancy of K, the model abstracts from the effects
of a change in risk on the value of the irm. If Kis to remain constant, the
firm’s capital structure policy and dividend payout policy must be as-
sumed to remain stable so as to neutralize any effect of capital structure
changes or dividend policy changes on K,

The assumption of a constant dividend payout policy not only simplifies
the mathematics but also insulates the model from any effects of dividend
policy on risk, if any, and hence on K. Besides, this assumption was
indirectly stated earlier; a constant dividend policy implies that dividends
and earnings grow at the same rate. The assumption of constant dividend
payout is realistic. Most firms, including utilities, tend to maintain a fixed
payout rate when it is averaged over several years.

The simplification of a constant capital structure may be acceptable if the
utility exhibits a near constant debt-equity ratio over time and is expected
to do so in the future.

Assumption #5. The standard DCF model assumes no external financing.
All financing is assumed to be conducted by the retention of earnings. No
new equity issues are used or, if they are, they are neutral in effect with
respect to existing shareholders. The latter neutrality oceurs if the mar-
ket-to-book ratic iz 1. Without this assumption, the per share dividends
could be watered down by a new stock issue, violating the constant growth
assumption. A more comprehensive model allowing for external stock
financing is presented in a later section,

4.4 The Determinants of Dividend Growth

It is instructive to describe the factors that cause growth in dividends fo
occur and to disaggregate the g term in the standard DCF model into its
contributory elements.
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Frank Hanley
From: "Frank Hanley" <fhaniey@ausinc.com>
To: <profmorn@msn.com>

Sent: Thursday, August 31, 2000 2:18 PM
Subject: ECAPM

Dr. Morin,

Quite some time ago | sent you e mail about the ECAPM. You replied that critics were
wrong when they say that using the ECAPM with adjusted beta is a double counting.

You said that you wouid provide me with same proof. Cauld you please send me something

or point me to specific empirical support that use of adjusted bsta in the ECAFM is
not double counting ?

| know that you are a very busy man so | give you many thanks in advance for any time
you take in responding to me.

Appreciatively,

Frank Haniey

12/1%/2000
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Frank Hanley

From: "orofmorin” <profmorin@email.msn.com>
To: <fhanlzy@ausinc.com>

Sent: Friday, September 01, 2000 11:51 AM

Attach:  response to F.Hanley.doc
Subject: Re: ECAPM

Dear Frank:

| have attached a response to your concemn. 1 also point out that the New York PSC has endarsed the Morin
ECAPM following the massive generic cost of capital hearing of a few years ago. | have the exact cite if you
need it.

—-- Original Message ——

From: Frank Hanley

To: profmorin@msn.com

Sent: Thursday, August 31, 2000 418 PM
Subject: ECAFPM

Dr. Morin,

Quite some time ago | sent you e mail about the ECAPM. You replied that critics were
wrong when they say that using the ECAPM with adjusted beta is a double counting:

You said that you would provide me with some proof. Could you please send me something
or point me to specific empirical support that use of adjusted beta in the ECAPM is

not doubie counting 7

| know that you are a very busy man so | give you many thanks in advance for any time
you take in responding to me.

Appreciativaly,

Frank Hanley

12/19/72000
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MORIN ECAPM

Some have argued that the Morin ECAPM constitutes a double beta
adjustment. 1 do not share the view that the ECAPM is equivalent to a beta
adjustment.

There are two distinct separate issues involved when implementing the CAPM.
First, given the validity of the standard CAPM, what is the best proxy for expected
beta? Second, and more fundamentally, does the standard form of the CAPM provide
the best explanation of the risk-return relationship observed on capital markats?

i. Beta measurement

Unadjusted raw betas are inappropriate to use in a CAPM analysis. The
raw unadjusted beta is not the appropriate measure of market risk to use.
Current stock prices refiect expected risk, that is, expected beta, rather than
historical risk or historica! beta. Historical betas, whether raw or adjusted, are
only surrogates for expected beta. The best of the two sutrogates is adjusted
beta a la Value Line, Merrill Lynch, and Bloomberg betas.

ii. Standard CAPM

There have been countless empirical tests of the CAPM to determine to
what extent security returns and betas are related in the manner predicted by the
- CAPM. The results of the tests support the idea that beta is related to security
returns, that the risk-retumn tradeoff is positive, and that the relationship is linear.
The contradictory finding is that the risk-retum tradeoft is not as steeply sloped
as the predicted CAPM. That is, low-beta securities eam returns somewhat
higher than the CAPM would predict, and high-beta securities earn less than
predicted. This is one of the most well-known results in finance. A CAPM-based
estimate of cost of capital underestimates the return required from low-beta
securities and overstates the return from high-beta securities, based on the
empirical evidence. The empirical form of the CAPM refines tha standard form of
the CAPM to account for this phenomenon.
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Thus, 1 do not share the view that the ECAPM is equivalent to a beta
adjustment. For utility stocks with betas less than one, the CAPM understates
the return. The ECAPM aliows for the CAPM's inherent bias by ascribing a
higher intercept and flatter slope to the CAPM. The ECAPM is a refurn (Y-axis,
vertical axis) adjustment. Itis not a beta risk (x-axis, horizontal) adjustment.
The ECAPM is not an attempt to increase the beta estimate, which would be a
horizontal x-axis adjustment. The ECAPM is a return adjustment rather thana
risk adjustment.

There ig a huge financial literature which supports both the use of the
ECAPM and the use of adjusted betas. The empirical support for adjusted betas
and for the ECAPM is summarized in Chapter 13 of my book, Regulatory
Finance, Public Utility Reports Inc., Arlington, Va., 1994,

With few exceptions, the empirical studies support the finding that the
implied intercept term exceeds the risk-free rate and the slope term is less than
predicted by the CAPM.
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Summary of Cost of Capltal ard Fair Rate of Retem
B itz Capiial & Rati
Type of Capital Ratios (1} Cost Rate Weighled Cost Rate
Long-Term Debl 4408 % 657 % () 290 %
Short-Tem Debt 891 547 {3) 0.54
Totat Debl 5400 (5) 344
Common Equity 45.00 1115 4 5.43
Total 100.00 % 8.85 %

Notes:

)

@
&)

(4

5

A hypolhetical capital structure consisling of 54 00% debt and 46 00% equity is uiilized for cost of capital purposes
for Ihe following reasons:

{a) Southem Union Company's transformation from a utifity 1o a gas transportation and energy services company As
George L Lindemann, Southem Union's chaiman, President and CEQ has stated: "The sale of these assets is
part of fne continuing transformation of Southem Union Company from a wtility 1o 2 leader in the natury gas
transportation and servites industry." In addition Eric D. Herschmann, senior execulive vice president of Southem
Umicn stated: “We believe this transaction [sale of New Engiand Gas Company Rhode Istand Assets], as well as
our company’s ongoing transformation, will lurther enhance value for pur shareholders.” (Business Wire -
February 16, 20085)

{b} The saie of New England Gas Company's Rhode Island assets lo National Grid PLC as noted in (1) {a) 2bove.
which was completed on August 25, 2008..

(c) The sale of PG Energy to UGH Litilities, Inc., which was completed on August 25, 2008

(d} Because the cost of common equity is expectafional ang Southem Unien is positioning itself as a gas
transportation and energy services company (see (1) {a) atove), investors na longer view Southem Union a5 8
regulated natural gas distribution wlility, Southem Union's cost of comman equity is not applicable to PG Energy, 3
reguiated natural gas distribution utility

{&) The use of the proceeds fram the sales cited in (1) (b) and {1} {c) above o help fund the acquisilion of Sid
Richardson Energy Services

From page | of Schedule FJH-7 of the Exhibit accomparying Mr. Hantey's direct testmony.

Estimated short-term debt cost rale is based upon the six-quarter average beginning with the first quarier of 2006
and ending with the second quarer 2007 of the 3-month LIBOR rate of 4.97% (as ean be gleaned from the
information shown on page 7 of Schedule FJH-13 of the Exhibit accompanying Mr. Kantey's girect testimony} plus
0.50% {50 basis paints). Thus, 547% =4 87% + 0.50%

Based upon informed jusgment from Ihe enlire study, the principal resuits of which are summarized on page 2 of
this Schetute.

‘The 54.00% total debi ratio has been allocated between long-tarm and shori-iemm debt based upon the midpoint of
the average long-ter and short-term debt ratios of the proxy group of four gas distribution comparées and the
proxy group of eight Value Line gas distibution companies for the five quarters ended Decembar 31, 2005 as
shown on pages 3 ang 4 of Schedule FIH-6 of the Exhibit accompanying Mr Hanley's girect testmony  The
alloeation is derved as lollows:

Average for the five
quarters erded December Proxy Group of Four Gas Praxy Group of Eight Value Line
31, 2005 Distribution Cornpanies Gas Diskibulion Companies
%o % lo

Ratios Total Ratios Total
Long-Tem Debt 4236 % 82.86 % 41.26 % B80.41 %
Short-Term Debt B.78 1714 10.05 19.59
Tatal Debt 51.12 % 100,00 % 51.31 % 100.00 %

Midpoint of the Praxy Group of Four Gas Distribution Comganies and the Proxy Group of Eight Valus Line Gas
Distibution Companies

% to
Ralios Total
Long-Term Debt 4181 % 6164 %
Shart-Term Debt 9.41 18.36
Total Debt 51.22 % 100.00 %

Therefore, the hypothetical long-term debt ratic of 44 09% is defived as 81 64% * 54 00% and the shori-term debt
ratio of 9.91% is derived as 18.36% * 54 D0%
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(Update)
Missour] Gas Epergy
Brief S T Equity Cost B
Proxy Group Proxy Group
of Four Gas of Eight
Line Distribution Value Line Gas Southerm Unicn
No. Principal Methods Companies Distribution Companies Company
1. Discounted Cash Flow Model (1) 9.76 % 981 % 1303 %
2. Risk Premium hodel (2) 11.50 11.30 11.85
3 Capital Asset Pricing Model (3} 11.55 11.32 12.49
4, Comparable Earnings Analysis (4) 14.38 14.35 14,11
5. Indicated Common Equity Cost Rate before
_ Investment Risk Adjusimenis 1179 % 11.70 % 12.90 %
Adjusted Discounted Cagh Flow Model {DCF) (5} 10.88 10.85 i5.18
8. indigated Common Equity Cost Rate Before
Adjustments for Unique Risk 11.31 % 14.04 %
7. Adjustments for Unique Risk
Due to smaller relafive size 0.30 (6) 0.50 {6)
Due io Lack of Protection from
the Vagaries of Weather 0.15 (7) --
B. Common Egquity Cost Rate afler Invesimant Risk
Adjusimert 11,76 % 14,54 %
oy LRS-
9. Resommendaticn - 11.75% (8 =

See pages 4 through § for notes.




{FOR INEORMATIONAL PURPOSES ONLY)
Brief Summary of Common Equity Cost Rate
For the Proxy Group of Three Gas Distribution Companies (9)

Schedule FJH-26
Page 3 of 28

Praxy Group Proxy Group
of Three Gas of Six
Line Distribution Value Line Gas Southern Union
No. Principal Methods Companies {3) Distribution Compames (8} Company
1. Discounted Cash Flow Model {1} 969 % 9.58 % 1303 %
2 Risk Premium Model (2) 11.49 11.23 11.85
3. Capital Asset Pricing Mode! {3) 14.85 11.34 12.48
4, Comparable Eamings Analysis {4} 14.15 4.7 1411
5. Indicafed Commuon Equity Cost Rate before
. Investreni Risk Adjustments 11.75 % 1174 % 1290 %
Adjusted Discounted Cash Flow Model (DCF) (5) 10.72 10.53 15.18
6. Indicated Common Equity Cost Rate Before
Adjusiments for Unique Risk 1919 % 14.04 %
7. Adjustments for Linique Risk
. Due to smaller relative size 0.30 (6) 050 (8}
Due o Lack of Protection from
the Vagaries of Weather 0.18 (7) -
8 Common Equity Cost Rate after Investment Risk
Adjustment 1168 % 14.54 %
9. Recommendation

See pages 4 through 6 for notes.




Notes:

@
3)
#
(5)

Schedule FJH-26
Page 4 of 25

Schedule FJH-1
Page 3 of 23
(Update)

Missouri Gas Energy
Notes to Brief Summary of Cost of Equity

From page 1 of Schedule FJH-27,
From page 1 of Schedule FJH-28.
From page 1 of Schedule FJH-28.
From Pages 1 through 6 of Schedule FJH-30.

The 10.89% (4 LDCs), 10.85% (8 LDCs}and 15.18% (Southem Union Company ) adjusted DCF
cost rates reflect the added finandial risk attributable to the application of a market based cost of
common equity to & book value common equity ratio as made by the Pennsylvania Public Utility
Commission (PAPUC) in Orders re: Pennsylvania-American Water Company {R-00016338)}
entered January 25, 2002, re: Pennsylvania-American Water Company {R-DD038304) entered
January 18, 2004, and re: Agua Pennsylvania, Inc. {formerly Pennsylvania Suburban Water
Company){R-00038805) entered August 5, 2004, in order to reflect understatement of DCF cost
rates due to the divergence of market and bock value common equity ratios, espedially in a
volatile stock market. The basls for this adjustment is shown befow:

The 9.76%, 9.81% and 13.03% DCF cost rates are relative to the average market value common
aquity of the proxy group of four gas disiribution companies, the proxy group of eight value line
pas distribution companies (LDCs), and Southem Union Company, respectively. The cost of
commen equity for an LDC with 100% common equity must first be caiculated as folows:

k== [{(k,~1)* (1=t} (MD/ME}}{ (k=4 ) {11} " (MS/ME)}
—{(k,—d) " (MP/ME}]]

For the Proxy Group of Four Gas Distribution Companies:

B.74% = 0.76% - [ {(8.74% - 6.29% ) * (1 — 35% ) " ( 28.15%/63.36% ) } = {{ B.74%- 5.23% ) *
(1-35%) " (8.49%/63.36% )}~ {(8.74% - 6.22% ) * (0.0%/63.36) }]

For the Proxy Group of Eight Value Line Gas Distribution Companies:

8.85% = 0.81% - [ {{ 8.85% - 6.29% )} * { 1—35% ) *( 26.22%/65.18%) ) - { ( 8.85%- 5.23%) *
(1—35%) " (6.43%/65.18% ) ) — {{ 8.85% - 6.22% ) * { 0.17%/ 65.18% ) } ]

For Southem Union Company:

10.28% = 13.03% - [ { (10.28% - 6.29% J * ( 1 — 36% ) *{ 38.72% / 50.40% ) } - { { 10.28% -
5.23%) *(1-35%)* (7.03%/50.40% ) } - { (10.28% - 6.22% ) * ( 3.85% / 50.40% ) } ]

Where: k, = cost of common equity for a firm with 100% common equity.
K, = market determined cost of common equity, i.e., DCF cost
rate, 9.76% { 4 LDCs.}/ 8.81% (8 LDCs.)/ 13.03% (Southern Union Company).
| = cost rate of long-term debt, i.e., 6.28%, the average of the July 2006 (B8.37%)
and August 2006 (6.20%) ylelds on Moody's A rated public utility debt.
I = cost rate of short-term debt, i.e., 5.23%, the average of the
July 2006 (5.24%) and August 2006 (5.22%) commercial paper
rate, from Federal Reserve Statistical Release H.15.
t = tax rate, i.g., 35%.
MD = average long-term debt ratio based upon a market-value capital structure,
using the fair value of long-term debt at October 13, 2008 from pages 7 to 9 of
this schedule.
MS = average short-ferm debf rafio based upon a market-value capital structure,
using the book value of shortterm debt Ociober 13, 2006 from pages 7 to 9 of
this schedule.
ME = average common equity ratio based upon a market-value capital structure
at October 13, 2006.
d = cost rate of preferred sfock, i.e., 6.22%, the average of the July 2006 (8.25%)
and August 2006(6.19%) yields on Moody's A rated public utility preferred
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Schedule FJH-1
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Missouri Gas Energy

Notes to Brief Summary of Cost of Equity

stocks. :

MP = average preferred stock ratic based upon a market-value capital structure
al Ocioher 13, 2006, assuming preferred stock has a market-fo-book ratio of
1.00, from pages 7 to 9 of this schedule.

From these "unlevered” costs of common equity, 8.74% (4 LDCs), 8.85% (B L.DCs)and 10.28%
{Southern Union), the cost of commeon equity using the average book value capital structure
ratios of the proxy groups can be derived as follows:

ko=k,+{{(k,=1)*(1—t)*(BD/BE}}+{(ky=1) " (1-0"(BS/BE)}
+{(k,-d)"(BP/BE}}]

For the Proxy Group of Four Gas Distribution Companies:

10.69% = B.74%+- [{( B.74% - 6.29% ) * ( 1 - 35% } * (41.52% /45.00% ) } + { ( B.74% - 5.23%
)*(1~35%)* (13.48%/45.00) } + {( 8.74% - 6.22% ) * ( 0.0%/45.00) }}

For the Proxy Group of Eight Value Line Gas Distribution Companies:

10.85% = 8.85% + [ {{ 8.85% - 6.29% ) " 1— 35% ) * (41.64% /47.43% ) } +{( 8.85% - 5.23% )
(1-35%)° (10.69%/47.43)} +{(B.B5% - 6.22% ) * ( 0.24% /47.43) } ]

For Southern Union Compary:

15.18% = 10.28% + [ { (10.28% - 6.29% ) * { 1 — 35% ) * (48.89% /36.50% ) } + { ( 10.28% -
5.23%) *(1-35%) " (9.44%/36.50) ) + {( 10.28% - 6.22% ) *( 5.17%/36.50) } ]

Where: k, = cost of common equity for a firm with 1 00% common equity.
k, = cost of common equity based upon book value capital structure ratios.
| = cost rate of debt, i.e., 6.20%, the average of the July 2006 (8.37%) and August
2006 (6.20%) yieids on Moody's A rated public ulility debt.
I, = cast rate of short-ferm deby, i.e., 5.23%, the average of the July 2006 (5.24%)
and August 2006 {5.22%) commercial paper rate, from Federal Reserve
Statistical Release H.15.
t = tax rate, i.e., 35%.
BD = average debt ratio based upon the carrying value of long-term debt at
October 13, 2006 from pages 7 to 9 of this schedule.
BS = average short-term debt ratio based upon @ book value capital structure,
using the book value of short-ierm debt at October 13, 2006 from pages 6 to B of
this schedule.
d = cost rate of prefemed stock, i.e., B.22%, the average of the July 2006 {6.25%)
and August 2006(6.19%) yields on Moody's A rated public utility preferred
stocks.
BP = average preferred stock ratio based upon a book -value capital structure at
Oclober 13, 2006, from pages 7 to 9 of this schedule.

Had the average capital structure of Cascade Natural Gas Company and Northwest Natural Gas
Company been used, the adjusted DCF for the group of four gas distribution companies would
be 10.85% as shown on page 1 of Schedule FJH27. Had the average capilal structure of
Cascade Natural Gas Company, The Ladede Group, Northwest Natural Gas and Peoples
Energy been used, the adjusted DCF for tha group of eight gas distribution companies would be
10.82% as shown on page 1 of Schedule FJH-27.

As indicated in Note 9 below, Cascade Natural Gas Corporation and Feoples Energy
Carporation are currently in the process of being acquired by MDU Resources and WPS
Resources, respectively. Therefore, for informational purposes, the adjusted DCF gostrates to
refect the added financial risk attributable to the application of the averages exduding Cascade
in the proxy group of four gas distribution companies and Cascade and Peoples in the proxy
group of eight Value Line gas distribution companies have been calculated and the results
shown on page 1 of Schedule FJH-27. If such companies were excluded from the proxy the
adjusted DCFs would be 10.72% (3 LDCs) and 10.53% (8 LDCs). The 8.69% and 8.58% DCF
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Missouri Gas Energy

Notes to Brief Summary of Cost of Equity

cost rates are refative to the average market value comman equity of the 3 LDCs {after the
exclusion of Cascade Natural) and the proxy group of 6LDCs {after the exclusion of Cascade
Natural and Peoples Energy), respectively. The cost of common equity for an LDC with 100%
comman equity has been calculated in a similar fashion to those caloulated for the proxy groups
of 4 LDCs and 8 LDCs, in pages 4 and 5 of this exhibit, using the following formula:

ko= ko= [{ (k= 1) (1=1)*(MD/ME)]—{ (k= lc} * (1 -1} (MS/ME)}
—{{k,~d)*(MP/ME}}]

From these “unlevered" costs of common equity, B.71% (3 LDCs) and 8.70% (6 LDCs), the cost
of common equity using the average book value capital structure ratios of the proxy groups can
be derived in a similar fashion 1o those calculated for the proxy groups of4LDCs and BLDCs, in
pages 4 and 5 of this exhibit, using the following formula:

Ky=ho+[{{k,~1}*({1=1)*(BD/BE}}+{(k,~)"(1-1) " (BS/BE)}
+{(k,~d)"(BP/BE)}]

Had the average capital structure of Norffiwest Natural Gas Company been used, the adjusted
DCF for the group of 3 LDCs would be 10.50% as shown en page 1 of Schedule FJH-27. Had
the average capital structure of The Laclede Group and Northwest Natural Gas been used, the
adjusted DCF for the group of 6 LDCs would be 10.40% as shown on page 1 of Schedule FJH-
27.

(6) Business Risk Adjustmentdueto PG Energy’s greater relative business risk due fo its small size
vis-a-vis the two proxy groups and Seuthern Union Company, respectively, as fully determined in
Mr. Hanley's accompanying direet testimony.

(7) As explained in Mr. Hanley's direct testimony, Missouri Gas Energy does not enjoy protection
from the vagaries of weather. Since the majority of the companies in both proxy groups have
such clauses {see page 3 of Schedules FJH-3 and FJH-4 of the Exhibit accompanying Mr.
Hanley's direct testimony. Missouri Gas Energy has greater relative risk vis-3-vig than the
companies in the proxy groups, due to the greater variability of its eamings attributable to the
vagaries of weather. In Mr. Hanley's judgment the added risk atiributable i the lack of protection
from the vagaries of weather is approximately 25 basis points. As shown on Page 3 of Schedule
FJH-3 of the Exhibit accompanying Mr. Hanley's direct testimeny , the equivalent of 2 companies
in the proxy group of four LDCs, have WNCs in place. This equates to about 50% of the full
impact or 13 basis points ((0.25% * 50%) = 0.1 25%, rounded to 0.13%). It can be determined in
similar fashion by reference to Page 3 of Schedule FJH-4 of the Exhibit accompanying Mr.
Hanley's direct testimony that the equivalent of 5 companies in the proxy group of eight Value
Line LDCs enjoy protection from weather, of the full impact or 16 basis points {{ 0.25%  625% ) =
0.156%, rounded ta 0.16%)). The average risk of both groups is equal fo 15 basis points ({0.13%
for the group of 4 plus 0.17% for the group of 8, divided by 2) or (013 + 0.16) / 2 = 0.145%,
rounded to 0.15%)). Cascadae Natural Gas Corparation and Peoples Energy Corparation are
curmenty in the process of being acquired by MDU Resources and YWPS Resources, respactively.
For infarmational purpeses, the averages excluding Cascade in the praxy group of 4 LDCs, and
Cascade and Peoples in the proxy group of eight Value Line LDCs are being calculated and
shown on page 3 of this Schedule. If such companies were exduded from the proxy groups, the
average risk for both groups would be equal o 19 basis points {{0.17% for the group of 3 LDCs,
after the exclusion of Cascade, plus 0.21% for the group of & LDCs, after the exclusion of
Cascade and Peoples, divided by 2 or (0.17+ .21} /2 = 0.19%)).

{8) Mr. Hanley's recommended common equity cost rate for Missouri Gas Energy is 11.75% based
upon curment capital market conditions.

(9) Cascade Natural Gas Corporation and Peoples Energy Corporation are curently I the process of
being acquired by MDU Resources and WPS Resources, respectively. For informational
purposes, the averages excluding Cascade Natura! in the proxy group of four gas distribution
companies, and Cascade Natural and Peoples Energy in the proxy group of eight Value Line
LDCs are being shown.



Cascace Netural (5as Coporation
Long-tem t
Shore-Term Debt

Total Debt

Preferred Siock
Comtnon Equdty

Total Equity
Total Capita

NICOR Inc.
Leng-Tam Deb{
Shart-Term Debt

Total Debl

Prefarred Slock
Cornman Equity

Total Equity
Totai Capital
Norhwest Natural Gas Company
Long-Term Deb;
Short-Tem Debt

Total Dett

Prefermed Stock
Common Equity

Total Equity
Tota! Capital

Pisgmont Natural Gas Co., Inc.
Long-Term Debl
Shor-Term Dbt

Total Debt

Preferred Stock
Common Ecquity

Total Equlty
Tots Capial

Proxy Group of Four Gas Distritution
Companies
Tong-Tam Bebl
Sherk-Term Dept
Total Dept
Preferred Sipck
Comman Equity
Total Ecuity

Tolal Capital

Praxy Group of Theee Gas Distribution
Campanies (2)

ong-Term Debi
Short-Term Debl

Total Dept
Preferred Steck
Common Equity

Tota! Equity

Total Cagital

Southam Unien Company

Cong-Term Debl
Short-Term Deb{

Tolal Debt

Preferred Slock
Comman Equity

Total Equity
Tolal Captiat

Capital Srructure Based upon Total Capital

far the Prowy Group b Four Gas Diswibution Companies
&1 Sentember 3005 (1)

Bated Upan Bogk Valus

Aoyt Quistanding Ralics
(= m

H 17384 5700 %
12.50 4.10
186 34 51.10
11862 38.80
§18.62 38.90
H 304.06 100850 %
g 536 40 2T %
506,00 30.30
1,122 40 5504
B11,30 41.96
811.30 441.86
5 1,933.7¢ 100.00 %
5 525 50 426D *h
128.70 10,18
656.20 5279
586.93 47.24
586.93 47.1
5 1.243.13 100,00 %
S oL
s 680 00 B %
458.50 331
81850 4867
834.19 51.83
804.18 51.93
$ 1,702.69 10000 %
4552 %
13.48
55.00
45.00
45.00
00.00 %
63T %
16.60
52.97
47.03
47.03
0000 %
5 2,175.79 (3} 4883 %
420.00 9.44
258579 58.33
230.00 517
1,624.07 36.50
1,854,07 41.67
5 4,449.85 100.00 %
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Besed Uipon Market Value of Common
Equity #l Detober 13, 2006

Amo
Ouls . PRas
[
$ 183.53 3789 %
12.50 51
20113 4040
286.67 52.60
296.57 59.60
5 497.80 100.00 %
$ 525.00 1705 %
58E.00 19.04
1,311 .00 3500
1,967.36 63.84
1,567.36 63.91
s 31.078.36 10000 %
—_—y
& 575.38 318 %
126.70 6.96
70608 3878
1,114,83 51.22
1.114.83 £1.22
5 1,820.9% 100.00 %
3 75327 2585 %
158.50 5.44
81177 31.29
2.002.00 6271
2.002.00 68.71
S 2377 10000 %
——t
2B.15 %
B.49
3564
£3.38
63.36
100.00 %
248 %
10.48
35.3%
B4.61
£4.61
00,00 %
§ 231308 8|72 %
420.00 7.03
273306 45.75
230,00 R
3.011.37 50.40
3.241.37 54.25
5 5.74.43 100.00_ %

(1) Capital Structure based upon Total Capital 2s of Seplember 2005, excepl NICOR Narthwest Natural and Southesn Union. which is December 2005, and for

Piedmont Natural Gas, which is Oclober 2005

{2) Cascade Nalural Gas Corporation is cumenly in (he process of being astuired by MDU Resowses. For informational purposes, the gverages excluding

Cascade Natural are being shown

{3) Book Value Long-term debl for Scuthem Union 15 based en the camying amaunt published by tha company in thelr annuai Form 10K

Source of informatien:

Standard & Boor's Compustal Senvices, Inc., PC Plus/Research Insight Dale Base

Company Annual Forms 10-K and 10-Q

DTN Trading Markets' DTNIGQ/Anierquote com
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Capital Struciure Based upon Total Gapital
for the Proxy Group of Eight Value Line Gas Distribution Companies and Southern Union Company
At September 2008 (1)

Based Upon Markel Value of Common

Based Upon Book Value Equity at October 13, 2008

Cascade Natural Gas Corporation

Long-Term Debt
Short-Term Deby

Total Debt

Preferred Stock
Common Equity

Total Equity
Total Capilal

The Laclede Group, inc.

Long-Term Debt
Short-Term Debt

Total Debt

Prefemred Stock
Common Equity

Total Equity
Total Capital

New Jersey Respurces Corp.

Long-Term Debt
Short-Temm Debt

Total Debt

Preferred Stock
Common Equity

Total Equity
Total Capital

NICOR Ing.

Long-Term Dabt
Short-Term Debt

Total Debt

Preferred Stock
Commen Equity

Total Bquity

Tota! Capital

Northwest Natural Gas Company

Lonrg-Term Debt
Short-Term Debdt

Total Debt

Preferred Stock
Commaon Equity

Total Eguity
Total Capital

Pepples Energy Corporation

Long-Term Debt
Shor-Term Debt

Total Debt

Preferred Stock
Common Equity
Total Equily
Total Capital

Amount
Ampunl Outstanding Ralios Outstanding Ratios
(S mill. ) S mii )
8 173 84 5701 % H 188.62 37.89 %
12.50 4.10 12.50 2.51
186.34 61 11 201 13 404D
11B.62 38.50 286.67 59.60
118.62 38.80 286.67 59.60
5 304.95 10001 % § 497.80 100.00 %
3 38043 4848 % % £13 52 3482 %
70.61 8.62 70.61 5.91
45104 55.10 48413 40.53
104 012 101 ]
366.53 44.78 70325 59.38
367.53 44.30 710,27 £9.47
§ B818.57 106.00 % § 1,154.40 100.00 %
$ 264.80 {2} 3020 % 5 265 B9 1449 %
174.10 18.85 174.10 8.45
438.80 50.05 440.50 2384
436.05 49,85 1,400.89 76,06
438.05 48.95 1.400.89 76.06
5 8756.95 100.00 % $ 1,841.79 100.00 %
$ 53640 27.74 % H 525.00 1705 %
S8E.00 30.30 586.00 18.04
1,122 40 58.04 1.111.00 36 09
§11.30 41.96 1,967.36 52.91
&11.30 4196 1,967.36 63.01
3 1,933.70 100.00 % 3 3,078.36 100,00 %
$ 52550 42.60 % $ 57938 3182 %
126.70 10.18 126.70 6.96
856.20 5279 T0& 0B 3378
586.53 47.21 1,114.83 61.22
586.93 47.21 1,114.83 61.22
5 1.243.13 t00.00 % ] 1.820.91 100.00 %
] B25.58 5256 % $ 912,80 3532 %
8.15 0.48 a.15 0.32
503 73 53 04 920.85 36 64
BOD.15 48.96 1,592.41 53.36
800.15 48.96 1,592.41 63.36
$ 1,703.88 100.00 % ] 2.513.368 100.00 %
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for the Proxy Group of Eight Value Line Gas Distribution Companies and Southem Union Company

Al September 2005 (1)

Based Upon Book Value

Based Upon Market Vatue of Common
Equity at October 13, 2006

Amount Oulstanding Ratios
(5 milk}
Piedmont Natural Gas Co., Inc.
Long-Tetm Debt 5 660.00 3876 %
Shorl-Tarm Debt 158.50 9.31
Total Debt 818.50 48 07
Preferred Stock - -
Common Equity B884.19 51.93
Total Equity B84.19 51.83
Total Capital 5 1,702.69 100.00 %
WGL Holdings, Inc.
Long-Term Debl $ 58420 {2) e %
Short-Term Debt 40.88 2.64
Total Debt 625.08 40 40
Prefarred Stock 2817 5.82
Common Equity 893.29 57.78
Total Equity 922.17 59,60
Total Capitat $ 1,547.24 100.00 %
Proxy Group of Eight Gas Distribution
Comparigs
Long-Term Debt 41.64 %
Short-Term Debt 10.69
Total Debt 5233
Praferred Stock 0.24
Commean Equity 47.43
Total Equlty 47.67
Total Capital 100.00 %
Proxy Group of Six Gas Distribution
Companies (2}
Long-Term Dabt 3726 %
Short-Term Debt 13.49
Total Dabt 50.75
Preferred Stock 032
Common Equlty 48.93
Totat Eguity 49.25
Totai Capital 100.00 %
Southern Union Compary
Long-Term Debt $ 2,175.19 (3) 488% %
Shart-Term Debt 420.00 9.44
Total Debt 2,595.79 5833
Preferred Stock 230.00 517
Common Equity 1,624.07 36.50
Total Equity 1,854.07 41,67
Total Capltat 3 4,449.86 100.00 %

Amount
Qutstandin Ratios
(% milk )
$ 75327 2585 %
158.50 5.44
177 3128
2.062.00 68.71
2,002.00 6B8.71
5 2913.77 100.00 %
1 626.80 2176 %
40.88 1.81
667 68 28.57
28.20 1.25
1,561.85 £69.18
1,580.05 70.43
5 2,257.73 500.00 %
2822 %
6.43
34.65
017
65.18
65.35
100.00 %
2527 %
B.10
3337
¢.22
6641
56.63
100.00 %
$ 2,313 D6 3BT2 %
420.00 7.03
2,733.06 4575
230 00 388
3,011.37 50.40
3,241.37 54,25
$ 5,974.43 100.00 %

(1) Capital Structure based upen Total Capilal as of Seplembar 2005, except NICOR Norlhwest Natura! and Southem Union, which is December 2005, and for

Piedmont Natural Gas, which is October 2005

{2) Gascade Natural Gas Corporation and Peoples Energy Corporation are currently in the process of being acquired by MDU Resourses and WPS Resources,
respectively  For infermational purposes, the averages excluding Gascade Natural and Peoples Energy are being shown

(3} Book Value Long-term debt for Southem Unienis based on the camying amount publishad by the company in their annual Form 10K,

Source of Information:
Standard & Poor’s Compustat Services, Inc, PC Plus/Resaarch insight Data Base
Company Annuat Forms 10-K and 10-0
DTN Trading Markets® DTNIQ/interquote com
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Missoyri Gas Energy
Dertvation of Investment Risk Adjustment Based upon

{bbotson Associates’ Size Premia for the Decile Portfolios of the NYSE
Notes:
(1) From page 12 of this Schedule.

{2) Line No. 1 —Line No. 2 and Line No. 1 — Line No. 3 of Columns 3 and 4, respectively. Forexample, the
0.85% in Column 5, Line No. 2 is derived as follows 0.85% = 2.55% - 1.70%.

(3 Company-provided rate base at December 31, 2005 presumed to equal total capitalization if it were a
stand alone entity rather than a division.

{4) With an estimated market capitalization of $583.296 million (based upon the proxy group of four gas
distribution companies), $547.507 (based upon the proxy group of Eight Value Line gas distribution
companies) and $467.811 (based upon Southem Union Company), Missouri Gas Energy fal's between
the 8" and 9" deciles for the two proxy groups, and in the 9" decile for Southern Union, of the
NYSE/AMEX/NASDAQ, which have an average market capitalization of $802.679 and $387.790,
respectively, as shown in the table on the boftom half of page 10 of this Schedule. If Cascade Natural
Gas Corporation and Peopies Energy Corporation were exchided as indicated in Note 15 below, the
estimated market capitalization for the proxy group of three gas distribution companies and six gas
distribution companies would be $554.451and $541.632, respectively, and based on both groups
Missouri Gas Energy would aisa fall between the 8" and 9" deciles.

(5) Size premium applicable to the 8™ and 9" decile of the NYSE/AMEX/NASDAQ as shown on page 24 of
this Schedule.

(6} From page 1 of Schedule FJH-3 of the Exhibit accompanying Mr. Hanley's direct testimony.

() With an estimated market capitalization of $1,345.214 million, the proxy group of four gas distribution
companies falls between the 6" and 7" deciles of the NYSE/AMEX/NASDAG which have an average
market capitalization of $1,352.997 million as can be gleaned from the information shown in the table
on the bottom helf of page 10 of this Schedule. If Cascade Natural Gas Corporation were excluded
form the group of four gas distribution companies, as indicated in Note 15 below, the estimated market
capitalization would be $1,487.346 and the group would also fall between the 6™ and 7™ deciles.

(8) Average size premium applicable to the g™ and 7* deciles of the NYSEJAMEX/NASDAQ as can be
gleaned from the information shown on page 24 of this schedule.

(9} From page 1 of Schedule FJH-4 of the Exhibit accompanying Mr. Haniey's direct testimony.

(10} With an estimated market capitatization of $1,330.658 milfion, the proxy group of eight Value Line gas
distribution companies falls between the 6" and 77 deciles of the NYSE/AMEX/NASDAQ which have an
average market capitalization of $1,352.997 as shown in the table on the bottom half of page 10 of this
Schedule. If Cascade Natural Gas Corporation and Peoples Energy Corporation were excluded form
the group of gight Value Line gas disfribution companies, as indicaled in Note 15 below, the estimated
market capitalization would be $1,459.363 and the group would also fall between the 6 and 7% deciles.

{11) Averaga size premium applicable to the 6th and 7th deciles of the NYSE/AMEX/NASDAQ as can be
gleaned from the information shown on page 24 of this schedule.

{12} From page 1 of Schedule FJH-5 of the Exhibit accompanying Mr, Hanley's direct testimony.

(13) With an estimated market capitalization of $3,011.386 million, Scuthern Union Company falls in the 41
decile of the NYSE/AMEX/NASDAQ which has an average market capitalization of $3,185.908 as
shown in the table on the bottom half of page 10 of this Schedule.

(14) Average size premium applicable to 4™ deciles of the NYSE/AMEX/NASDAL as can be gleaned from
ihe information shown on page 24 of this schedule.

(15) Cascade Natural Gas Corporation and Peoples Energy Corporation are currently in the process of
baing acquited by MDU Resources and WPS Resources, respactively. Forinformational purposes, the
averages excluding Cascade in the proxy group of 4 LDCs, and Cascade and Peoples in the proxy
group of eight Value Line LDCs are being shown.

Soutce of Information: Ibbotson Associates, Stocks, Bonds, Bills and Inflation — Valuation Edition — 2006
Yearbook, Chicago, IL, 2006
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Markel jon of Missouri Gas Enengy
for the mey Gmnp of Four Ga.s Dlslrlbuﬁm Carrwnus the Pmay Group of Sight
1 4 3 4 ] &
Book Vs per Market
Common Stock Shares Share at Tolat Common Closing Stack Markel-lo-Book Capftalization an
Oulstancing 21 June 30, September 30, Equity al June 30, Market Price on Ratio af Ociober Ocober 13. 2006
Company 2006 (1}&(") 2005 (1) & (") 2006(") Qciober $3. 2008 13, 2006 (2) {3t
{ milliors } { milions ) { millions }
Missouri Gas Energy NA {4) NA s 267077 (4) HNA
Based voon the Proxy Group of Four Gas Disiribution Companies 21B4 % {5} § 5B3.296 (8)
Based upon the Proxy Group of Three Gax Distribution
Companies (11} 2076 %(5) § 554451 {6)
Based uptn the Proxy Group of Eight Value Line Gas Distribution
Comoanies 205.0 %{7) & __ _S47.507 [8)
Based upon the Proxy Group of Six Value Line Gas Disiritution
Companies {11} 202.8 %(7) § 541,632 (B)
Based upon Southern Union Company 1752 % (9 5 467.811 {10)

Prowy Group of Fowr Gas Distribution Companies -

Cascade Naturat Gas Corporation 11489 s 11138 5 428 0B1 $ 25800 2376 % 5 206674

NICOR Ing¢ 44 440 18630 B27.900 44.270 2376 1.857.358

Northwest Natural Ges Company 27547 22176 610.876 40 470 1825 1,114 B27

Pisdmonl Natural Gas Co, Ing 75.348 11.871 802.021 26.570 2220 2,001.936

Ausrage 29.708 5 15.978 ] 557.220 ] 34.278 2194 % § 1,345.214
——— ey = ===l =] =

Average Excluding Cascade Nawral (11) 45.112 3 17.502 $ 710,039 3 33.773 207.6 % & |,487.346

Proxy Groun of Eight Value Line Gas Distribulion Companies

Cescade Natyral Gas Corporation 11 489 5 11128 S 128.081 5 25 BDD 2316 % s 296674
The Laclede Group, Inc 2133 18075 406.896 33250 1743 709256
New Jersey Resources Comp. 2B.074 2121t 525.471 43 808 2353 1,400.893
NICOR Ine. 44 440 1B.630 B27.930 44 2T0 23786 1,967.359
Narthwest Natural Gas Company 27547 22178 510.876 40 470 162.5 1.114.827
Peoples Energy Corporation 38427 21620 B30.795 44.440 m7r 1,582.415
Pledmani Natural Gas Ca, Inc 75.348 11871 902.021 26 570 220 2,001.996
WGL Hokengs, Inz 48.762 19.412 046.558 32.020 1650 1.551.847

Averags 36.929 5 18.154 H 656.073 1] 38.715 2050 % 5 1,330.658

Average Exduding Cascade Natural and Peoples Energy (1) 40997 5 18,746 5 T14.952 1 37.748 2028 % 5 1,455.363
Southem Union Company 112030 5 15.346 $ 1,799.178 5 26 880 175.2 % 5 3.041.358

NA = Net Avallable

Notes: (1) Column 2/ Golumn 1.

(2} Column 4/ Coymn 2

{3} Column 5* Column 3

{4) Bases upon allocating Missour Gas Energy's rale base at December 31, 2005 of §580.601647 by Mr Hanley's recommended hypathetical commen
equity ratio of 45 00%. 5267 077 = $5B0.601647 * 456 00%.

{5) The market-lo-book ratio of Missour Gas Energy, at Detober 13, 2005 Is assumed \o be equal i the average market-to-book rafio al Dciober 13,
2008 of the prixy group of four gas distribulion companies, as well g5 the proxy group of thee gas n companies [after the exclusion of
Cascade Matural Gas Corporation) as indicatad In Note 11 below.

& Missourl Gas Energy's common stock, If traded, would trade at a markel-lo-bosk ratio equal to the average markel-to-book ratio at October 13, 2006
of the proxy group of four gas 4l stion 218 4%, and M H Gas Energy's matket capiializatisn al Octobar 13, 2005 would therefore
have baen $583.286 mitlion (553 206 = §267 4 77+ 218 4%). If Cascede Natural Gas Cameralion were excluded from the proxy group of four LDCs,
Missouri Gas Enetgy's marke! caphtafization al Qctober 13, 2006 would have been 5554.451 miRon.

(7} The markel-to-bock ratio of Missouri Gas Energy i Octaber 13, 2006 Is assumed io be equal 1o tha sverage markel-do-book ratio at October 13. 2006
of thee proxy greup of eight Vetue Line gas distribulion companies, &< well 25 the proy greup of six Vaiye Line gas disirbution companies [sfter the
exclusion of Cascade Natural Gas Comporation and Peaples Energy Corperation) as indicated in Note 11 below.

(8) Missouri Gas Ensngy’s comman slock, if traded, woo'd trade at & market-to-book ratio ecpual 16 the average markel-io-beok ratio al October 13, 2006
of the proxy group of eight Value Line gas di oo les, 20%.0%, and Mi i Gas Energy's markel cepilaization at October 13, 2008
waold therafore nava been $547.507 millon ($547.507 = $267.077 * 205 0%). IF Cascade Natural Gas Corporation and Peopies Energy Corporation
were 10 be excluded from the proxy group of eight Vatue Line LDCs. Missourd Gas Energy's matksl tapltalization al Deicbar 13, 2006 would therefore
have been 5541 832 milfion.

(8} The market-to-book ralia of Missouri Gas Energy, at Getober 13, 2006 is assumed o be equal to the average markel-lo-book rafio at Oclober 13,
2006 of Southern Usioh Company

(10} Missour Gas Enmrgy's comman steck, if Yraded, would irade al a marketHo-book ratic equal i the average markel-lo-book ratic at Oclober 13, 2006
of Southem Union Company, 175.2%, ang Missourl Gas Energy's markel capétalization at October 13, 2006 would therefore have been $467 BN
milion. (84567 811 = 3267 077 ' 1752%).

{11} Cascade Nalural Gas Corporalion and Peopies Enengy Cerporalion are currently in the process of being acquired by MDU Resources ang WPS
Resources, respectively Far informational purposes, the averages exciuding Cascade Natural in the proxy group of four LDCs. and Cascade Natural
and Paoples Enemgy in the proxy group of eight Vaive Line LDCs are Leing shown

{* ¥ As of June 30, 2005, excepl Piedmonl Natura! Gas which is al July 31, 2006

Source of Information;
Standard & Poor's Cempustat Senvices, Inc, PC Plus/Research Insight Oata Base
Company Annual Forms 10-K and 10-Q
Source of Infarmation: DTN Trading Markets' DTNIQAnierquole com
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Chapter 7

Firm Sfze and Return

The Firm Size Phenomenon

One of the most remarkable discoveries of modern finance is that of a relarionship berween firm size
and recarn. The relesionship cuts across the entire size spectrum bue is most evident among smaller
companies, which have higher rerurns on average than larger ones. Many studies have jooked at the
effect of firm size on return.’ In this chapter, the returns across the entire range of firm size
are examined.

Construction of the Decile Portfolios

The portfolios used in this chaprer are those crezted by the Center for Research in Securiry Prices
{CRSP) at the University of Chicago’s Graduzte School of Business. CRSP has refined the methodo!-
ogy of creating size-based portfolios and has applied this methodology to the entire universe of
NYSE/AMEX/NASDAQ-listed securities going back ro 1926,

The New York Stock Exchange universe excludes closed-end mural funds, preferred stocks,
real estate investment trusts, foreign stocks, American Depository Receipts, unit investment trusts,
znd Americus Trusts. All companies on the NYSE are ranked by the combined market capiralization
of their eligible equity securities. The companies are thea split into 10 equally populated groups, or
deciles. Eligible companies traded on the American Stock Exchange (AMEX) and the Nasdag
Netional Market {NASDAQ) are then assigned to the appropsiate deciles according to their capital-
izaton in relation to the NYSE breakpoints. The portfolios are rebalanced, using closing prices for
the last rading day of March, June, September, and December. Securities added during the guarrer
are assigned to the appropriate portfolio when two consecutive month-end prices are available. If the
finzl NYSE price of a security that becomes delisted is a month-end price, then that month’s return
is included in che quarterly rerurn of the security’s portfolio. When a month-end NYSE price is miss-
ing, the month-end value of the security is derived from merger rerms, quorations on regional
exchanges, and other sources. i a month-end value stll is not determined, the last available daily
price is used.

Base security rerurns are monthly holding period remirns. All distributions aze added to the
month-end prices, and appropriate price adjustmenzs are made to account for stock splits and divi-
dends. The return on a portfolio for one month is calenlazed as the weighted average of the reruns
for its individual stocks. Annual portfolio returns are calculared by compounding the monthly port-
folio returns.

Size of the Deciles

Table 7-1 reveals that the top three deciles of the NYSE/AMEX/NASDAQ account for most of the
total market valus of its stocks. Nearly cwo-thirds of the market value is represented by the first
decile, which curreatly consists of 169 stocks, while the smallest decile accounts for just over

1 Rolf W. Banz was the first 1o dorument this pbenomenon. See Banz, Rolf W. *The Relztioaship Berween Retumns and
Market Value of Common Stocks,™ Jorrral of Firancial Ecoramics, Vol. 9, 1981, pp. 3-18.

Ibbotson Associates 128
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Chapler 7

one percent of the market value. The data in the second column of Table 7-1 are averages across all
BO years. Of course, the proportion of market value represented by the various deciles varies from
year to yeat.

Colurans three and four give recent figuses on the number of companies and their marker cap-
italization, presenting 2 snapshot of the structure of the deciles near the ead of 2005.

Table 7-1
Size-Decile Portfollos of the NYSE/AMEX/NASDAQ Size and Composition
1826 through Seplermber 30, 2005

Recent

Historical Average Recent Declle Market Recent

Percentage of Numbar of Capltalization Percentaga of

Decile Total Capitalization Companies {in thousands}  Total Capitalization
1-largest §3.28% 169 $B,869,801,117 80.92%
2 1397% 182 2,025,323,685 13.91%
3 7.57% 195 1,074,448,763 7.38%
4 4.74% 208 £55,287,080 4.51%
3 3.24% 207 452,320,087 311%
6 2.37% 238 386,585,517 2.58%
7 1.73% 203 319,642,175 2.20%
8 1.28% 352 287,783,718 1.88%
g 0.58% 583 268,738,291 1.85%
10-Smallest 0B1% 1,746 216,334,858 1.48%
Mid-Cap 3-5 15.55% 508 2,183,074,94D 14.99%
Low-Cap 6-8 5.39% BB3 97,024 410 B.B5%
Wicro-Cap 8-10 1.80% 2,439 485,073,149 3.33%

Source: & 260603 CREP® Center for Research in Seourity Prices. Gratiuate Schoo! of Business, The University of Ghicago, Used
with parmission. All rights resarved. www.crsp uchicago.edy-

Historica! avarage percentage of total capltaization shows the average, over the last BO years, of the dacile markst values as a
pertentage of the total NYSE/AMEX/NASDAR calculated each month. wNumber of companies in deciles, recent market
capitalization of declies, and recant parcentape of totaf capifaization ara as of Septamber 50, 2003.

Table 7-2 gives the current breakpoints that define the composition of the NYSEAMEX/NASDAQ
size deciles. The largest company and its market capitalization are prestated for each decile. Table
7-3 shows the historical breakpoints for each of the three size groupings presented throughout this
chapter. Mid-cap stocks are defined bere 25 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
$7,187,244,000 but greater than $1,728,888,000. Low-cap stocks include deciles 6-8 and currenty
include all companies in the NYSE/AMEX/NASDAQ with marker capitalizations at or below
$1,728,888,000 but greater than $584,393,000. Micro-cap stocks include deciles 9-10 and include
companies with marker capitalizatons at or below $586,393,000. The market capitalizztion of the
smallest company inclnded in the micro-capitalization group is currently $1,075,000.

130 SBB! Valuation Edition 2006 Yearbook
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Firm Stze and Return

Teble 7-2

Size-Decile Portfolios of the NYSE/AMEX/NASDAQ, targest Company
and is Market Capitalization by Decile

Septamber 30, 2005

Market Capitalizztion

of Largest Company
Declie {in thousands} Company Mama

1-Largest E367,4585,144 Genera! Blectric Co.
18,016,450 Entergy Corp.
7,187,244 Chesapeake Energy Corp.
3,961,425 Bak Comp.
2,519,280 Celaness Corp.
1,728,888 AGCO Com.
1.280.566 ESCO Technologles Inc.
872,103 West Pharmaceutizal Services Int.
585,393 General Cable Comp.
10-Smaliest 254,081 4Kids Entertainmiant Inc.

Source: Canter for Research in Security Prices, Universkty of Chicago.

O m ~ ] 0 AWM

Presentation of the Decile Data

Surmmary statistics of annual returng of the 10 deciles over 1926~2005 are presented in Table 7-4.
Note from this exhibir that both the average return and the total risk, or standard deviaton of annual
returns, tend to increase as one moves from the largest decile to the smallest. Furthermore, the
serial correlations of returns are near zero for all but the smallest two deciles. Serial correlations and
their significance will be discussed in derail later in this chapter

Graph 7-1 depicts the growth of ane dollar invested in each of thres NYSE/AMEX/NASDAQ
groups broken down into mid-cap, low-cap, and micro-cap stocks. The index value of the enriré
NYSE/AMEX/NASDAQ is also included. All returns presented are value-weighted based on the mar-
ket capitalizations of the deciles contained in each subgroup. The sheer magnitde of the size effect
in some years is noteworthy. While the largest stocks acrually declined 9 percent in 1977, the
smallest stocks rose more than 20 percent. A more extreme case ocowrred in the depression-recovery
year of 1933, when the difference berween the first and tenth decile returns was far more
substantial, with the largest stocks rising 46 percent, and the smallest stocks rising 224 percent. This
divergence in the performante of small and large company stocks is 2 common occurrence,

Ibbotson Associates 131
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Table 7-3

Size-Dacile Portfolios of the NYSE/AMEX/NASDAQ

Largest and Smellest Company by Size Group

from 1926 101965

Capitalization of Largest Company
[in thousends)

Capfitafization of Smallest Company

in thousands)

Date Mid-Cap  Low-Cap  Micre-Cap Mid-Cap Low-Cap Micro-Cap
{Sept 30) 3-5 5-8 9-10 3-5 5-8 9-10
1826 $51,480 514,040 $4,305 $14,100 $4,325 343
1927 $65,281 514,746 $4,450 $156,311 34,496 g7z
1928 581,008 518,875 £5,074 §18.050 $5,1189 $135
1923 $107,085 §24,328 35,875 $24,4B0 £5,915 128
1930 $57,808 $13.050 £3.219 $13,088 $3.264 530
183 §42,807 §8,142 $1,905 §B,222 §1.927 $15
1832 §12,431 $2.170 $473 §2,196 5477 §19
1933 £4D,288 37,240 $1,830 57,280 51,875 100
1834 538,129 $5,680 51,659 56,734 1,673 §63
1828 837831 £5,519 £1.350 55,549 §1,383 k]
1838 $46,920 §$11,505 £2,660 $11,526 $2,668 §98
1937 §51,750 $13,601 £3,500 §13,633 3,529 568
1938 $36,102 58,325 $2,125 §8.372 $2,145 560
18389 $35,784 §7,367 $1,697 $7,380 §1.800 875
1940 £31,050 £7,990 £1.881 %8,007 £1,872 $51
194 $31,744 £8,316 $2,086 58,330 $2,087 5rz
1942 $25,135 56,870 $1.778 58,875 $1,788 a2
1543 $43.218 §11,475 §3,847 511,480 $3,003 $335
1944 546,621 $12,066 $4,800 313,088 34,812 309
1945 $55,268 517,325 $6,413 $17,575 $5,428 225
1846 $78,158 §24,192 510,013 524,128 %10,051 EB2g
1947 $57,830 17,735 $6,373 817,872 $6,380 747
1648 $57,238 $19,575 37,313 310,851 $7.329 $7B4
1949 §55,506 514,549 55,037 §14,577 55,108 §arg
1850 585,881 $18,675 55,176 318,750 §6,201 8303
1951 $B2,51T 522,750 §7.567 §22,860 §7.588 5668
1852 507,636 $25,452 $B,428 $25,532 $B,480 $48D
1953 588,585 525,374 38,158 $25,385 $8,168 $453
1854 $125,834 29,645 $8,484 $29,707 58,488 8463
1855 $170.829 §41,445 §12,353 541,681 $12,366 #5353
1956 $183,434 346,805 513,481 §46,6886 $13,524 1,122
1857 §182,881 $47,658 313,844 $48,509 $13,848 3925
1958 185,083 $45,774 $13,788 48,871 13,818 £550
1959 253,644 564,221 §19,500 554,372 §18,545 51,804
1960 $245.202 561,485 §19,544 551,529 §15,385 $B31
19581 296,261 §70.058 $23,562 §78422 §£23,613 $2,455
1962 $250,433 §58,566 518,552 550,143 §18,968 51,018
1863 $308,438 $71,848 $23,819 £71,971 $£23,822 5208
1984 $344,033 §79,343 25,594 $73,508 $25,585 §z23
1985 £363,759 584,479 §28,365 §84,500 528,375 250

Sowrce: Centar for Researth i Security Prices, tnivarsity of Chitago.
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Firm Size and Return

Table 7-3 (continued)

Size-Decile Portfolios of the NYSE/AMEX/NASDAQ

Largest and Smallest Company by Size Group

from 1966 to 2005

Capilailzation of Largest Company
{in thousands)

Capfltafization of Smallest Company
{in thousands)

Dats Mid-Cap Low-Cap  Micre-Cap Mid-Gap Low-Cap  Micro-Cap
{Sept 30} 3-5 6-8 8-10 3-5 £-B 8-10
1966 $399,455 $68,578 34,884 $99,935 834,956 5381
1967 $459,170  $117.9B5 542,267 $118,329 $42,313 £381
1968 $528,326  §$149,261 $60,351 $150,128 $60,397 $592
1960 $517.452 5144770 $54,273 $145,684 554,280 2,119
16870 $380,248 $54,025 $29,910 384,047  $29,916 822
1871 $542,517  $145,340 845,571 $145,673  §45,589 £B65
1972 $545,211  §139.647 $46,728 $135,710 $46,757 §1.031
1973 424,584 $94,809 328,501 505,378 $29,606 $561
1674 $344,013 §75,272 522,475 75,853 522,489 5444
18975 $465,763 £96,954 $28,140 $97,266 528,144 £540
1976 $551,071  $116.184 31,987 §118,212 $32,002 $564
1977 $573,084  $135,804 $30,182 $137,323  $39,254 $513
1878 $572,867 $159,778 545,621 $160,524  §46,629 £830
1879 5661338 §$174,480 $49,088 3174517 $49,172 5548
1980 $754,562 §$194,012 $48,671 $194,241 $48,853 5549
1981 $954,665 §2568.028 $71,276 $261,059  $71,289 51,445

1982 $762,028  8205,580 $54,675
1983 $1,200,680 §352,5898 $103,443
1954 31,068,872 $314,650 $90,419
1985 $1.432,342 B367.413 $83,310

$206,536  $54.883 £1,080
$352,944 $103,530 82,025

1986 $1,857,621  5444,827 $109,856
1987 $2,056,143  $467,430 $112,035
1988 $1,857,926  §420,257 354,268
1989 $2,147,608  $480,975 $100,285
1980 $2,164,185  $472,003 $93,827

1991 $2,129,863  $457,958 387,680
1992 $2,428,671  $500,.346 $103,352
1983 $2,711,068  $608,520 137,945
1994 $2,497,073  $801,552 $142,435
1885 $2,783,761  $633,178 $158,011

1986 $3,150,685 §763,377 $195,188
1997 $3,511,132  §818,239 $230,472
1608 $4,216,707 $034,264 $253,329
1998 $4,251,741  $B75,309 $218,335
2000 $4,143,802  $B40,000 $192,598

$315214  $B0.659 $2,083
$358,249  $84,000 §760
$445548 $109,875 §706
$468948 $112125  $1,277
$421,340  §94,302 5696
$483623 $100,384 $96
5474065  $93,750 5132
$458653  §67,733 5278
$501,050  $103,500 §510
$508,625 $137.987 $602
$602,552 $148,532 $598
$654,019  $158,063 $80
$763,812 $1953268  §1.043
$821,028 $230,554 $480

$936,727 $253,338 $1.871
$875,582 $218,368 $1,502
$840,730 $192,721 §1,462

2001 $5,252,083 §1,114,792 $269,275
2002 85,012,705 $1,143,845 £314,042
2003 $4,794,027 $1,166,799 $£330,608
2004 $6,241,853 $1,607,854 $508,437
2005 $7,187.244 $1,728,838 $5B86,393

$1,115,200 $270,391 $443
$1,144,452  §314,174 501
$1,167,p40  $330.797 $332

$1,607,931  §506,410 $1.393
1,720,364 §587,243 $1,079

Sourca: Center for Research in Security Prices, University of Chicago.
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Chaptar 7

Table 7-4
Size-Dacile Portiollos of the NYSE/AMEX/NASDAQ, Summary Statistics of Annual Returns
1826-2005

Geometric Arithmetic Standard Setial
Decile Mean Mean Deviation Corratation
1-Largest 8.5 1.3 187 0.09
2 0.9 13.2 21.86 0.03
3 11.3 13.8 23 65 -D.02
4 11.3 14.3 25.94 -0.02
5 1.5 149 26.78 -0.02
5 1.8 15.3 27.84 o004
7 1.6 15.8 29.99 0.0%
8 11.8 16.6 33.47 0.04
g 12.0 17.5 36.55 0.05
10-Smaliest 14.0 21.6 45.44 o.15
Mid-Cap, 3-5 11.4 14.2 24.74 -0.02
Low-Cap, 6-8 1.7 15.7 28.52 0.03
Mizro-Cap, 8-10 12.7 18.8 39.18 o.08
NYSEAMDUNASDAL
Total Valus-Weighied Index 10 12.0 20.21 0.03

Source: Cender for Resaarch In Security Prices, University of Ghicago.

Aspects of the Firm Size Effect

The firm size phenomenon is zemarkable in several ways, First, the greater risk of small stocks does
not, in the context of the capital asser pricing medel (CAPM], fully account for their higher retusns
over the long term. In the CAPM orly systematic, or beta risk, is rewarded; small company stocks
have had returns in excess of those implied by their betas.

Second, the calendar annual return differences berween small and Jarge companies are serially
correlated. This suggests that past annual returns may be of some value in predicting forure annual
rerurns. Such serial correlation; or autocorrelation, is practically unknown in the market for large
stocks and in most othes equiry markets but is evident in the size premia.

Third, the firm size effect is seasonal. For example, small company stocks outperformed large
company stocks in the month of January in a large majority of the years. Such predictability is sur-
prising and suspicious in light of modern capital marker theory. These three aspects of the frm size
effect—long-term rcturns in excess of systematic risk, serial correlation, and seasonality—will be
analyzed thoroughly in the following sections.
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Frn Size and Return

Graph 7-1
Slze-Decile Portfolios of the NYSE/AMEX/NASDAQ: Wealth Indices of investments in Mid-, Low-, Micra- and
Total Capitalization Stocks

1925-2005
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Chapler 7

l.ong-Term Returns in Excess of Systematic Risk

The capital asset pricing model (CAPM) does not fully account for the higher returns of small com-
pany stocks. Table 7-5 shows the returns in excess of systematic risk over the past 80 years for each
decile of the NYSE/AMEX/NASDAQ. Recall that the CAPM is expressed as follows:

k, =r, +(8, xERP)

Table 7-5 uses the CAPM to estimate the return in excess of the riskless rate and compares this esti-
mate to historical performance. According to the CAPM, the expected return on a security should
consist of the riskless rate plus an additional retuen to compensate for the systematic risk of the secu-
rity. The rernrn in excess of the riskless rate is estimated in the context of the CAPM by multplying
the equiry risk premium by B {beta). The equity tisk premium is the retern that compensates investors
for taking on risk equal to the risk of the market as a whole {systematic risk).? Beta measures the
extent to which a security or portfolio is exposed to systematic risk.’ The beta of each decile indi-
cates the degree to which the decile's return moves with that of the overall marker.

A beta greater than one indicates that the security or portfolio has greater systematic risk than
the market; according to the CAPM equzton, 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 moves from
the largest companies in decile 1 to the smallest in decile 10. The excess return is especially pro-
nounced for micro-cap stocks (deciles 3-10). This size-refated phenomenon has prompted a revision
to the CAPM, which includes a size premivm. Chapter 4 presents this modified CAPM theory and
its application in more detail.

This phenomenon can also be viewed graphically, as depicted in the Graph 7-2. The security
market 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 secuzrity market line. However, the actual his-
toric returns for the smaller daciles of the NYSE/AMEX/NASDAQ lie above the line, indicating that
these deciles have had returgs in excess of that which is appropriate for their systematic risk.

2 The equiry rick premitim is estimated by the 80-yeer arithmetic mezn return on large compary stocks, 12.38 peccent, less
the 80-yzar arithmetic mean income-return component of 20-yezr povernment bonds as the historical riskless rate, in this
case 5.22 percent. (It is appropriate, however, to match the maruriry, or duradon, of che risklzss asser with the investment
horizon.) See Chapter § for more detail on equity risk premium estimation.

3 Hisrorical betas were culculated using a simple rogression of the monthly pordfolio {(decile) rotal rerurns in excess of the
30-day U.S. Treasury bill total rerurns versus the S&P 50D toral rerurns in excess of the 30-day U.S. Treasury bill,
Jannary 1726-December 2005, See Chapter £ for more detail on beota tstimation.
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Firm Skze and Return

Table 7-5
Long-Term Beturns in Excess of GAPM Estimation for Declie Portfollas of the NYSE/AMEX/NASDAQ

1826-2005
Realized Estimated  Size Premium
Ardthmetic Raturn In Retum in {Retum In
Mean Excess of Excess of Exoess of
Detsile Beta* Return Riskless Rate”™  Riskless Rate} CAPM)
{-Largest 0.91 11.29% 6.07% 6.45% —0.37%
2 1.04 13.22% 8.00% 7.33% 0.57%
3 110 13.84% 8.62% 1.77% 0.85%
4 143 14.31% 9.09% 7.96% 1.10%
5 1.16 14.91% 9.60% 8.20% 1.48%
- 1.18 15.33% 10.11% 8.38% 173%
7 1.23 15.62% 10.40% 8.73% 167%
8 1.28 16.60% 13.38% 9.05% 2.33%
9 1.34 17.48% 12.26% 9.50% 2.76%
10-Smaliest 1.41 21.58% 16,37% 10.01% 6.35%
Mid-Cap, 3-5 1.52 14.15% B8.94% 7.91% 1.02%
Low-Cap, 6-8 1.22 15.66% 10.44% 8.62% 181%
Micro-Cap, 8-10 1.3§ 18.7T% 13.55% 9.51% 3.85

“Batas ara stimated from manthly portofio 1otal returns in axcess of the 30-day U.S. Treasury bill total retum varsus the S&P

s

ving the equity
12,30 percent)

500 total returns in excess of the 30-day U.S. Tesasury blll, January 1926-Decambar 2005,

"Giszlgncal risnlﬂdass rata is Mazsured by the 80-year afthmetic maan Income returms component of 20-year government bonds
.22 percent).

+Calculated in the context of the CAPM
the arfthmatic mean total retum of the
government bonds {5.22 percent) from 1926-2005.

risk pramium by beta. The equity risk prermium is estimatad by
mirus the arithmatic mean income return compenent of 20-year

Graph 7-2

Security Market Line varsus Slze-Decile Portiolios of the NYSE/AMEX/NASDAQ

1926-2005

Arithenatic Mean Relum

25

-

20 |

Egs
Risldess Rata

Beta

0.2
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T T
0.6 0.8

T
10

T
1.2

i I
1.4 16

Source: Center for Research in Securlty Prices, University of Chicags {dechie data).
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Chapter 7

Further Analysis of the 10th Decile

The size premia presented thus far do a great deal to explain the return due solely to size in publicly
traded companies. However, by splitting the 10th decile into two size groupings we can get a closer
look at the smallest companies. This magnification of the smallest companies will demonstrate
wherher the company size 10 size premiz relationship continues to hold true,

As previously discussed, the method for determining rthe size groupings for size premia analysis
was to take the stocks traded on the NYSE and break them up into 10 deciles, after which stocks
wraded on the AMEX and NASDAQ were allocated into the same size groupings. This same method-
ology was used to split the 10th decile into two parts: 10a and 10b, with 10b being the smaller of
the two. This is equivalent to breaking the stocks down into 20 size groupings, with portfolios 19
and 20 representing 10a and 10b.

Table 7-7 shows that the pattern continues; as companies get smaller their size premium increas-
es. There is a noticeable increase in size premium from 102 1o 10b, which can also be demonstrated
visually in Graph 7-3. This can be useful in valuing companies that are extremely small. Table 7-6
presents the size, composition, and breakpoints of deciles 10a and 10b. First, the recent number of
companies and total decile market capitalization are presented. Then the largest company and its
market capitalization are presented.

Breaking the smallest decile down lowers the significance of the results compared to resnits for
the 10th decile taken a5 a whole, haowever The same holds true for comparing the 10th decile with
the Micro-Cap aggregation of the 9th and 10th deciles. The mere stocks inchuded in a sample the
more significance can b= placed on the resulrs, While this is not as much of 2 factor with the recent
years of data, these size premia are constructed with data back to 1926, By breaking the 10th decile
down into smaller components we have cut the number of stocks included in each grouping. The
change over rime of the number of stocks included in the 10th decile for the NYSE/AMEX/NASDAQ
is presented in Table 7-8. With fewer stocks included in the analysis early on, there is 2 strong pos-
sibiliey that just a few stocks can dominate the returns for those carly years.

While the number of companies included in the 10th decile for the early years of our analysis
iz low, it is not too low to siill draw meaningfil results even when broken down into subdivisions
10a and 10b. Al things considered, size premia developed for deciles 10a and 10b are significant and
tan be used in cost of capital analysis. These siz= premia should grearly enhance the development of
cost of capital analysis for very small companies.

Table 7-6

Slze-Peclie Portiolios 10a and 10b of the NYSE/AMEX/NASDAQ,
Largest Company and Its Market Capitalization

Septamber 30, 2005

Recent Deche Market Caphtalization
RAscenl Number Market Capitalization of Largest Company Gompany
Decile of Companies {in thousands) (in thousands) Name
10a 483 $108,194.821 §264 281 4MJds Entariaint tnc,
10b 1,278 §102,757,012 $160,185 Cuaker Chemical Com.

Nots: These numbers may nol aggregate to equel dacile 10 figures.
Source: Center jor Research in Securty Prices, University of Chicego.
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Firm Size and Return

Table 7-7
Long-Term Returns in Excess of CAPM Estimation for Decile Portiolios of the
NYSE/AMEX/NASDAL, with 10th Decile Split

1926-2005
. Realized Estimated Size Pramium
Arithmetic Return in FReturn in {Return In
Mean Excess of Excess of Excess of
Beta® Return  Risklsss Rate™  Piskless Ratet CAPM)
1-Larges! Q.91 11.28% 607% B.45% ~).37%
2 1.04 13.22% B.00% 7.33% 0.67%
3 110 13.84% B.&2% 7.77% 0.85%
4 1.13 14.31% 2.08% 7.98% 1.10%
H 1.16 14,91% 9.68% 8.20% 1.49%
-] 7.18 15.33% 10.11% 8.38% 1.73%
7 1.23 15.82% 10.40% B.73% 167%
8 1.28 16.50% 11.38% 9.05% 2.33%
-] 1.34 17.48% 12.26% 5.50% 2.76%
10a 143 19.71% i4.49% 10.10% 4.39%
10b-Smallest 1.39 24.87% 19.65% 0.82% 9.83%
Mid-Cap, 3-5 1.12 14.15% B.54% 791% 1.02%
Low-Cap, 6-8 1.22 15.65% 10.44% B.63% 1.81%
Micro-Cap, 8-10 1.36 18.77% 13.55% 9.B1% 3.95%

-Betas ars sstimated from monthty portfolio total retums in excess of ths 30-day U.S. Treasury bl total return versus the 5&P
500 total retums in excess of Lhe 30-day U.S. Traasury bik, January $926~December 2005 .

Historical rskass rate is measured by the BO-year arithmetic mean income return component of 20-year government bonds
[5.22 percant].

Calcutated in the context of the CAPM by muitiplying tha equity risk premium by beta The egutty risk pramium is estimated by
she arthmatic mean iotal return of the S&P 500 (12.30 percent) minus the atithmetic mean inteMme return component of 20-year
government bonds {5.22 percent) from 1626-2005.

Graph 7-3
Security Market Line versus Size-Decile Portfolios of the NYSE/AMEX/NASDAQ, with 1Dth Declle Spiit
1826-2005

30_|

25 | 4

Arithmelic Mean Raturn

[ Riskless Rate

1 T T T T T T T 1
00 0.2 0.4 06 [eX:) 1.0 1.2 14 1.8

Beta Source: Certar for Resaarch in Securlty Prices, University of Chicago (decle data).
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Chapter 7

Teble 7-8

Historical Number of Companies for NYSE/AMEX/NASDAG Decile 10
Sept. Number of Companies
1926 5z*
1930 72
194D 78
1950 100
1980 109
1970 865
1980 B6B5
1980 1,614
2000 1,827
2005 1,746

*Tha fewest number of cormnpanizs was 48 In March, 1826
Source; Center for Research in Security Prices, University of Chicago.

Alternative Methods of Calculating the Size Premia

The size premia estimation method presented 2bove makes several assumptions with respect to the
market benchmark and the measurement of beta. The impact of these assumptions can best be exam-
ined by looking at some alternasives. In this section we will examine the impact on the size premia
of using a different market benchmark for estimating the equity risk premia and beta. We will also
examine the effect on the size premia study of using sum beta or an annual beta.*

Changing the Market Benchmark

In the original size premia study, the S&P 500 is used as the market benchmark in the calculation of
the realized historical equity risk premium and of each size group’s beta. The NYSE total value-
weighted index is a commeon alternative market benchmark used to calculate beta. Table 7-3 uses this
market benchmark in the calcutation 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 1-2 large company
index offers a mumzlly exclusive set of portfolios for the analysis of the smaller company groups:
mid-cap deciles 3-5, low-cap deciles 6-8, and micro-cap deciles 9-10. The size premia analyses using
these benchmarks ate summarized in Table 7-9 and depicted graphically in Graph 7-4.

For the entire period analyzed, 1926-2005, the betas obrained using the NYSE total value-
weighted index are higher than those obtained using the S&P 500. Since smaller companies had
higher betas using the NYSE benchmark, one would expect the size premia to shrink, However, zs
was illusrrated in Chapter 5, the equiry risk premium calenlated using the NYSE deciles 1-2 bench-
mark results in a value of 6.33, as opposed to 7.08 when using the S&P 500, The effeet of the
higher betas and lower equity risk premium cancel each other our, and the resulting size premia in
Table 7-9 are stightly higher than those resulting from the original study

& Sum bera is the method of beta estimarion described in Chapter 6 that was developed to better account for the lagged
reaction of small stocks 10 market movements. The sum beta methodology was developed for the same reason thar the
size premia were developed; small company betas were too small to account for all of their excess refurns.
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of he

Proxy Group of Four
Gas Distribution Companies

Cascads Natural Gas Corporation
NICOR 1nc.

Norfwest Natural Gas Company
Piedmot Natural Gas Co, Inc

Average

DCF Results Adjustad for Financial
Laverage

Averaga Excluding Cascade Natural {

DCF Results Adjusted for Financial
Leverage

Proxy Group of Bight Value Line
Das Distribution Companies
Cascade Natural Gas Corporation
The Laciede Group, Inc.

Now Jersey Resources Corp.
NICOR Inc.

Morthwesi Natural Gas Company
Peoples Energy Corperabion
Piedmont Natural Gas Ce., Inc
WGL Holdings, Inc_

Average

DCF Resuts Adjusied for Financial
Levarage
Average Excluding Cascage Natural
and Peoptes Energy {10}

DCF Results Adjusted for Financiat
Leverage

Southem Union Campany

Schodule FJH-27

DGF Resulls Adjusted for Financial
Leverags

Noles:

Page 10f 12
Schedule FJH-8
Pageiof 1
(Update)
"  Gas
indicaled Common Equity Cost Rata through the use
Discounted Cash Flaw Modal for the Proxy Graup of Four Gas Distribution Companies,
B 5 § Eighi as Disttiudion G h
and Southern Union Campany
1 2 3 4 5 B
Dividend
Growih Adjusted indicated DCF Recommendad
Dividend Yied nt, Dévidend Yield Growth Rate Return Rale DCF Return
) {2} (3) [4) 5} Rate (6)
an% 011 % ig 600 % G831 % 283 %
427 oo7 £34 350 784 -
358 0.11 369 6.00 989 - F:1:]
ko] 008 i7s 500 &7 -
3.82 % 0.10 % 391 % 513 % 9.04 % 9.76 %
9.08 % (T) 10.88 %{7)
10.85 % (B}
103 285 % 0.09 % 3.94 % 4.83 % B.77 % 969 %
9.55 % (7} 10.72 % (7}
10.50 % (8)
ITZ % 01 % 383 500 % ©83 % 883 %
435 a1 4 48 500 9.46 945
29 oar 298 475 773 v
427 oor 434 3.50 7.84 --
358 on 389 6.00 268 9.69
523 313 536 480 10.26 1028
ar o9 3m 500 879 .-
435 0.05 4.40 250 5.80 .-
4.01 % 0.09 % 4.11 % 4.71 % .81 % 83.51 %
9.58 % (7} 10.85 % (7}
10.82 % (9)
3.85 % 0.08 % 394 % 4.46 % §.40 % 9.58 %
— ———
C.04 % (7} 10.53 % {7)
10.40 % (3)
185 % 0.17 % 4.03 % 9.00 % 13.03 % 13.03 %
55.18 % {T)

(1) From page 2 of 1ais Schedule.

{2) This reflects a growth raie component equal to one-haf the svarage projected five-year
growth rate in EPS (from page 3 of this Schedula x Line Mo, 1 10 reflect the periodic
payment of divkiends (Gardon Model) a5 opposed o the confinuous payment Thus, for
Cascade Natural Gas 3.72% x ( 12x8.00% ) =0.11%.

{3) Column 1 + Calumn 2.

(4) From page 3 of this Schedule

(5} Column 3 + Calurmn 4.

(8} Includes only thass indicated common equity cost rales which are greater than @ 45% (e
Jowest rate awarded to a gas distribution utllty between January 1, 2004 and December 31,
2005, from Scnedule FJH-17 of the Exnibit accompanying Mr Hanley's direct teslimony) as
fully axplained in Mr. Hanley's direct lestimony.

(7) Based upon he adstment desaibed i nole 5 ¢ pages 4 through Gof Schedule FJH-26 of
inis Exhibit

{8) Based upon he adusiment desaibed in nole $ m pages 4 Lhrough gof Schedue FJH-26 of
{his Exhibt, using the market value and book value captal stucture of Cascade Natural Gas
Corp. and Northwest Nalural Gas Co. at Septambar 30, 2005 and December 2005, as
shown on page 7 of Schedule FJH-26 of this ExhitH.

{9) Based upon he adpstment described i note 5 o pages 4 through Gaf Schedul FIH-25 of
this Exhibil, using the average markel value and average bock vaiue capilal struciure of
Cascage Natural (Sas Corp., The Laciade Group, Inc. and Nerhwest Natural Gas Ca. al
Seplember 30, 2005 for Castade and Laclade, and &t December 2005 for Northwest
Nalural, as can be gleaned from the Information shown on pages 8 and 9 of Schedula FJH-
26 of this Exhibit

{10} Cascade Natural Gas Carporation and Pecples Enargy Corporation are currently in the
process of being atquired by MDU Resources and WPS Resources, respetlivaly  For
infarmational purposes, the averages excluding Cascade Nafural in the proxy group of four
LDCs, and Castade Natura! and Feoples Energy in the Proxy Group of eight Value Line
LDCs are being shown



Proxy Group of Four
Gas Distribution Companies

Cascade Natural Gzas Corporation
NICOR Inc.

Northwest Naiural Gas Company
Piedmont Natural Gas Co., Inc.

Average

Average Excluding Cascade Natural {4)

Proxy Group of Eight Value Ling
Gas Distibution Companies

Cascade Natural Gas Corporation
Tha Laclede Group, Ing.

New Jarsey Resources Comp.
NICOR Inc.

Northwest Natural Gas Company
Peoples Energy Corporation
Piedmont Natural Gas Co., Inc.
WGL Holdings, Inc.

Averags

Average Excluding Cascade Natural
and Peoples Energy (4)

Southern Union Company

Schedule FJH-27

Page 2 of 12
Schedule FJH-10
Page 1 of 1
(Update)
Derivation of Dividend Yield for Use in the
Discounted Cash Flow Model
Dividend Yield
Average Based Upon Average High / Low Average
Spot Markei Prices (2) Dividend
{10/13/06){1)  Seplember 2006 August 2006 Yield (3)
372 % 371 % 3.72 % 372 %
420 % 432 % 4.29 % 427
3.51 % 3.55% 367 % 358
361 % 375 % 3.75 % aro
378 % 3.83 % 3.86 % 382 %
377 % 3.87 % 3.90 % 385 %
—_— ———— —— _—
372% 371 % 372 % 372%
427 % 440 % 438 % 4.35
283 % 291 % 292 % 23
420 % 432 % 4.29 % 427
351 % 355 % 387 % 358
526 % 5.30 % 513 % 523
361 % 3.75% 375% 3.70
421 % 436 % 443 % 4.35
3.96 % 4.04 % 4.04 % 4.01 %
3.93 % 4.05 % 4.09 % 402 %
e 2P0 e r—— —_—
378%  ___3B8% 232 % 386 %

Notes: {1}

2)

(3)

(4}

Source of Information;

The spot dividend yield is the curren! annualized dividend per share divided
by the spot market price on 10/13/06. The dividend yield was calculatec by
using finance.yahoo.com and inlerguote.com and DTN Trading Market's
DTNIQ/Interquote.com

The average 3-month dividend yield was computed by reiating the ingicated
annualized dividend rate and market price on the last trading day of each of
the twa months ended Seplember 2008.

Equat weight has been given fo the spot, August 2006 and September
2008 dividend yield.

Cascade Natural Gas Corporation and Peoples Energy Corporation are
currently in the process of being acquired by MDU Resources and WPS
Resources, respectively. For informational purposes, the averages
excluding Cascade Natural in the Proxy Group of four LDCs, and Cascade
Nalural and Peopies Energy in the Prexy Group of eight Value Line LDCs
are being shown.

Standard & Poor's Compustal Services, Inc., PC Plus/Research Insight
Data Base

DTN Trading Markets' DTN Interquote.com

hitp:/finance yahoo com
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Missouri Gas E
C £ Proi Q for Use | Di | Cash Flow Mode!

Proxy Group of Four
Gas Distribution Companies

Cascade Natural Gas Corporatian
NICOR Inc.

Northwest Natural Gas Company
Piedmont Natural Gas Co., Inc.

Average

Average Excluding Cascade Natural {4)

Proxy Group of Eight Value Line
(Gas Disirtbution Companies

{Cascade Matural Gas Corporation
The Laclede Group, Inc.

New Jersey Resourcas Corp.
NICOR Inc.

Norhwest Natural Gas Company
Paoples Energy Corporation
Piegmont Natural Gas Co., Inc.
WGL Holdings, inc.

Average

Average Excluding Cascade Natural
and Peoples Energy {4)

Southem Unjon Company

1 2 3
Value Line Thomson FN / First Call
Projected Projacled Median Average Projected
2009-11 Five-Yeas Five-Year
Growth Rate Growth Rate Growth Rate
in EPS (1) in EPS in EPS {2)
{#est)
9.00 % 3.00% in 6.00 %
4.00 3.00 13 350
7.00 5.00 5] 6.00
6.00 4.00 [21 5.00
6.50 % 3.75 % 513 %
5.67 % 4.00 % 4.83 %
9.00 % 3.00 % 11 6.00 %
5.00 NA 5.00
4.50 5.00 [4] 4.75
4.00 3.00 [3) 3.50
7.00 5.00 [51 6.00
NMF 490 1 490
6.00 400 12} 5.00
1.50 3.50 [4) 2.50
2.29 % 4.06 % 4.71 %
467 % 4.10 % 446 %
12.00 % 8.00 % 14) 9.00 % (3)

Notes:

Source of Information:

{1) From pages 4 through 12 of this Schedule.
{2) Average of Columns 1 and 2.

{3) Weighted in approximation to individual and institufional
holdings from Schedule FJH-11 of the Exhibit accompanying
Mr. Hanley's direct testimony - namely 25% to Value Lina
{greater refiance by individuals) and ThomsonFN/First Call
{greater reliance by institutions).

(4

—

Cascade Natural Gas Corporation and Peoples Energy

Corporation are cumently in the process of being acquired by
MDU Resources and WPS Resources, respectively. For
informational purposes, the averages excluding Cascade
Natural in the Proxy Group of four LDCs, and Cascade Natural
and Peopies Energy in tha Proxy Group of eight Value Line

LDCs are being shown.

Value Lina Investment Survey, {Standard Edition), September 15, 2006
ThomsonFN First Call Earnings, thomsonin.com, uvpdated Oclober 14, 2006
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Cumat Lab. W0 1422 "ol | Cascade Natural Gas Corporation bas  cost savings come to the fore.
Fix. Cg. Car. Z9% _25% _25% | apread to be acquired by MDU Re. Meanwhile, the co; s share earn-
Past  Pat Estd U306 | sources Group, a diversified firm ings have bounced back considerab]
damms DY Pl Toee | with 2005 revenues of approximately 535 in fiscal 2008 (ends September 30th)-
Flow™ 20% 52 ‘s | billion. Under the terms of the $475 mil- The residential and segment is
Eamings 15% .A5% 50X | lion transactinn, which represented a 23% epjoying an expanded customer, base, as
Bonk valn rh Ik remjum -over the companys stork price well as lorreased consumption {reflecting
the anmouncement, Cascade stock- colder weather). What's more, marmage-

holders would recedve §526.50 in cash for
share. Pending Cascade share.
holder approval and other condidons, the

deat is slated for completion by mid-2007. to $1.10, in fiscal 2006. Further expansion

Note that our presentation for the compa- in operating
ny will be on a stand-alone basis until that bottom Hne to advance around 9%, t0

tme.
The utility ought to ft nicely with awaiting the outcome of a rate-hike re-

MDTr's twuo regulared pmnits, Mortana.

Dalkota Utilities and Great Plains Nat- nual revenues of $11.7 million, from the
ly 250,000 Washington Utilities and Transpormtion

ural Gas, which serve rou

customers in five upper Midwest states,

combined. Moreover, it appears that MDU The Iimeliness rank Is suspended,

sinre developments related o the pending

We estimats merger, rather than earnings, are driving

purchase would be peutral ty the shares’ performance. price tag

MDU's earnings in 2007 and 2008, due t sesms reasonable, but the deal would have

iny ton costs. But accredon o the bot- been sweeter if it had contained an zgtinn

looks plausible in 2003 and there- 1o convert CGC shares into MDU sto

after, based partly on our essumpdon that Frederick L. Farris, IIT September 15, 2006

has the resources tp enable Cascade m
reach even greater heights. i
that the

tom i

ment continues to succeed at keeping ex-
utider control As such, it now ap-

that share net will jump about 34%,
ought to enable the
$1.20 a share, pext year (Cascade is

quest, intended to generasz additional an-

Commissien.}
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e months of fiscal 2008 with the New Jersey B Public utili-
(vear ends September 30th) have been  ties to implement a conservation usage ad-
solid. i over this tHmeframe in- justment (CUA} plan to wnr:fm the
reased about 14.5%. to $3.23 a share. normalization policy, which d provide
with most of the gains being driven by an protection against both temperiiure and
Improved performance at the com ’s usage changes. Management remains opd-
energy services subsidlary In fact, gxe mistic that the program will be approved
segment posted an earnings advance of and be in place by next winter's headng
about 90% this year due to growth in its season. However, should regulatory ap-
pordolio of storage and transportatien con-  proval not be granted, the mmpanﬁﬁr:‘ls ex-
tracts. Since the unit covers many markets  ploring alternatives that includes g for
in the easstern half of the Unpited States 8 rate increase. Meanwhile, the ublity
and Canada, it is able to capture addi- added about 7,870 new customers through
tonal value when &)rices fluctuate between the third quarter, and will likely grow at a

New Jersey Resources results over fore, in December, NING psed a plan
Sret mio carh of Public

{C} Dividends historizaly paid in early Jamary,
© 2006, Vieoa Lhe Publstini,
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| £0dc |0t Waidt Jundd Seadd| Vet reions. AUl told, the business now sate above the induswy 2 for the
ﬁ ;l-gg _3: :-_;E represants over 20% of corparate earnings. next few years thanks tw strong
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from interstate gas storage contributed an
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nance expenses were up 3% but would
have risen 2% without increased bad debt
costs, due 1o higher gas prices.

We anticipate roughly noripal earn-
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Missouri Gas Energy
Indicated Common Equity Cosl Rate
Through Use of a Risk Premium Model
Using an Adjusted Total Market Approach
Proxy Group Proxy Group
of Four Gas of Eight
Lina Distribution Vaiue Line Gas Southern Union
No, Companies Distribution Companies Company
1. Prospective Yieid on Aaz Raled
Corporale Bonds {1} 5487 % 587 % 587 %
2 Adjustment to Reflect Yield Spread
Between Aaa Rated Corporate
Bonds and A Rated Public
Utility Bonds 0.52 (2) 052 (2} 0.52 (2)
3 Adjusted Prospective Yield on A Rated
Public Utility Bonds 6.39 % 6.39 % 639 %
4, Adjustment to Refect Bond
Rating Difference 0.08 (3) 0.00 (4) 0.32 (5)
5. Adjusted Prospective Bond Yield 647 % 6.3% % 671 %
6. Equity Risk Premium (8) 5.03 4.91 524
7. Risk Premium Derived Comman
Equity Cost Rate 11.50 % 4130 % 1195 %
8. Risk Premium Derived Common
Equity Gost Rate Excluding Cascade
Nzatural and Peoples Energy (7) 1149 % 11.33 %

Notes: (1) Derived in Nofe {4) on page 5 of this Schedule.

{(2) The average yield spread of A rated public ufility bonds over Aaa rated corporate bonds of 0.52% from page 3 of
this Schedula.

{3) One-third the average spread between Moody's A and Baa rated public utility bond yieids of 24 basis points to
reflest the proxy group's average Moody's bond rating of A3 as shown on page 2 of this Schedule. {(1/3 X 0.24% =
0.08%. {from page 3 of this Schedule}).

{4) No adjustment necessary as the average Moody's bond ealing for the proxy group is A2.

(5) ©One and one-third the average the average spread between A and Baa rated public ufility band yields of 30 basis
poinis ({1 1/3 X 0.24% = 0.32%. (from page 3 of this schedule)).

(6) From page 5 of this schedule

{(7) Cascade Natural Gas Corporation and Peoples Energy Corporation are currently in the process of being acquired
by MDU Resources and WPS Resources, respectively. For informational purposes, the averages excluding
Cascade Natural in the proxy group of four LDCs, and Cascade and Peoples Energy in fhe proxy group of eight
Value Line LDCs are being shown. The average Moody's bond rating for both proxy groups wouid be A2, if
Cascade Natural for the group of four and Cascade Natural and Peoples Energy for the group of eight are
excluded. Therefore, no adjusiment, as indicated in Note 4 above, would be necessary for either group.




Scheduie FJH-28

Page 2of 8
Schedule FJH-13
Page 2 0f 9
{Update)
Comparison of Bond Ralings and Business profile
for the Proxy Group of Four Gas Distribution Companies, the proxy group of
ight ¥alye Line Gas Distribds ympaniss and Southarm Linj Qmna
September 2006 Septamber 2008
Moody's Standard & Foor's Standard & Poor's
Bond Rating __ Bond Rating Business Profile (2)
Bond Numerical Bond Murmerical
Rati i Rati Neighti
Proxy Group of Four
BGas Dislibulion Companies
Cascade Natural Gas Corporation Baal ao BBB+ a0 20
NICOR Inc. (3) Al 50 AR 3g 20
Northwest Natural Gas Company A2 60 AA- 40 10
Piedmont Naturat Gas Co., Inc. A3 70 A, 60O 20
Average A2 [ A3 6.5 At 5.3 1.8
Average Excluding Cascade Matural A2 g.0 AA- 4.3 1.7
Proxy Broup of Eight Value
Line Gas Distibution Companies
Cascade Natural Gas Corporation Baal 8.0 BEB+ 80 20
The Laclede Groug, Inc. (4) Al 7.0 A 50 3.0
New Jersey Resources Corp {5} Aa3 40 Ah- 40 20
NICOR Inc (3) Al 50 AA 30 20
Northwest Natural Gas Company AZ 5 Ah- a0 10
Peoples Energy Corporation (6) Al 50 A~ 7.0 a0
Pietrnont Natural Gas Co , Inc A3 70 A 5.0 20
WGL Holdings, Inc (7) AZ 60 AA- 40 20
Average AZ 5.0 A+ 5.3 21
Average Excluding Cascade Natural
and Peoples Energy (8) A2 5.8 AA-] A+ 45 20
Southen Union Company.{5) Baald 16.0 BBB 9.0 NA

Motes: {1} Frompage 3 of this schedule.

{2} From Siandard & Poor's lssuer Ranking: U S Uity And Power Companies, Strongest (o Weakest, Oclober
13, 2006.

(3) Ratings and business profile are those of NICOR Gas Company

(4} Ratings and business profile are those of Laclede Gas Co

{5) Ratings and business profile ara those of New Jersey Natural Gas

{8) Ratings and business profile are a composite of those of North Shore Gas Company and Peoples Gas Light
& Coka Company.

(7} Ratings and business profile are thase of Washington Gas Light Company

(8) Cascade Natural Gas Comporation and Peoples Energy Corporation ane currently in the process of being
acquired by MDU Resources end WPS Resources, respectively. For informational purpases, the averages
excluding Cascade Natura! in the proxy group of four LDCS, and Cascade Naiural and Peoples Energy in the
proxy group of eight Valug Line LOCs are being shown.

(9} Ratings and business profile are a tompaste of those of Southem Uniosn Company, Panhandle Eastem Pipe
Line Company and Transwestem Pipeline Company

Source of Infermation: Moody's investors Service
Standard & Poor's Giobal [Hilities Rating Service
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Line
No.
1.
2.
a.
b.
3.
4

Schedule FJH-28

Page 40f8
Schedule FJH-13
Page 5of9
{Update)
Mi i GasE
Judgment of Equity Risk Premium
for the Proxy Group of Four Gas Distribution Companies, the Proxy Group of
Proxy Group Proxy Group
of Four Gas of Eight
Distribution Value Line Gas Southern Union
Companies Distribution Companies Cormpany
Calculated equity risk
premium based on the
total market using
the beta approach (1) 565 % 5.40 % 6.59 %
Mean equity risk premiurn
based on a study
using the holding period
returns of public utilities with:
A rated bonds {2) 4,41 4.41
Baa rated bonds (2) 3.89
Average equity risk premium 503 % 491 % 5.24 %
Average equity risk premium
Excluding Cascade Natural and
Peoples Energy (3) 510 % 4.94 %

Notes: (1) From page 5 of this Schedule.
(2) From page 7 of this Schedule.
(3) Cascade Natural Gas Corporation and Peoples Energy Corporation are currently in the procass of being

acquired by MDU Resources and WPS Resources, respectively. For informational purposes, the averages
excluding Cascade Natural in the proxy group of four LDCs, and Cascade Natural and Peoples Energy in the

proxy group of eight Value Line LDCs are being shown.



Notes:

M

2
3
(4}

[&]

(&)
{7}

Schedule FJr-28

Page 5 of B
Schedule FJH-13
Page 60f 9
{Updale)
Derivation of Equity Risk Pramium Based on the Total Market Approach
for the Proxy Group of Four Gas Distribution Companias, the Proxy Group of
Eight V. ine Gas Distribution C ' S
Proxy Group Proxy Group
of Four Gas of Eight
Distribution Value Line Gas Southem Union
Companies Digtribution Companies Company
Arithmetic mean {otal return rate on
the Sfandard & Poor's 500 Composite
Index - 1926-2005 (1) 1230 % 1230 % 1230 %
Arithmefic mean yield on
Aaa ant Aa Corporale Bond
1926-2005 (2) 6.10 6.10 6.10
Historical Equity Risk Premium 6.20 % 6.20 % 6.20 %
Forecasted 3-5 year Tolal Annual
Market Retum (3) 1222 % 1222 % 12.22 %
Prospective Yield an Aaa Rated
Corporate Bonds (4) 2.87 5,87, (5.87)
Forecasted Equity Risk Prermium 68.35 % 6.35 % 6.35 %
Average of Historical and Foretasted
Equity Risk Premium {5) 628 % 628 % 6.28 %
Adjusted Value Line Beta (8} 0.0 0.88 1.05
Beta Adjusied Equity Risk Premium 565 % 540 % 6.59 %
Beta Adjusted Equity Risk Premium
Excluding Cascade and Peoples Energy (7) 578 % 5.48 %

From Stocks, Bonds, Bits and Infiation - 2006 Yearbook Yaluation Edition, Ibbotson
Aassociates, Inc., Chicago, IL, 2006.

From Moody's Industrial Manual and Mergent Bong Record Monthly Update.
From page 4 of Schedule FOH-29 of this Exhibit.

Average forecast based upon six quarterly estimates of Aaa raled corporate bonds per the
consensus of nearly 50 economists reported ia Blug Chip Financial Forecasts dated
Citober 1, 2008 {see page 5 of this schedute). The estimates are detafled balow.

Fourth Quarter 2006 570 %
First, Quarter 2007 5.BD
Seccend Quarter 2007 5.50
Third Quarter 2007 580
Fourth Quarter 2007 8980
First Quarter 2008 8.00

Average 5.87 %

Average of the Historical Equity Risk Premium of 6.20% from Line No. 3 and
the Forecasted Equity Risk Premium of 6.35% from Line No. 6 ((6.20% +
6.35%) / 2 = 6.28%).

From page 8 of this schedule.

Cascade Natural Gas Corporation Peoples Energy Corperalion are currently in
the process of being acquired by MDU Resources ant WPS Resources,
respectively. For informational purposes, the averages excluding Cascade
Natural in the proxy group of four LDCs, and Cagcade Natural and Peoples
Energy in the proxy group of eight Value Line LDCs are being shown.
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[2 W BLUE CHIP FINANCIAL FORECASTS M OCTOBER 1, 2006 | {Update)
Consensus Forecasts Of U.S. Interest Rates And Key Assumptions !

History: _Consensus Forecasts-Quarterly Avg.

----- Average For Week Ending-——  ——--Average For Month-—  Latest 0* 4Q 71Q 2Q 3Q 4Q  1Q

interest Rateg Sep.22 Sep.15 Sep.8 Sep.1 Aug Jul Jun. 302006 | 2006 2007 - 2087 2007 2007 2008
Federal Funds Rate 524 521 525 525 525 524 499 524 52 .51 50 49 49
Prime Rate 8§25 825 825  B25 B25 825 802 825 80 79 179
LIBOR, 3-mo. 537 539 539 540 542 549 540 543 - 51 50 50
Commercial Paper, 1-mo. 520 520 521 520 522 524 512 5.22 50 50 49
Treasury bill, 3-mo. 493 493 497 506 509 508 492 5.04 .48 47 47
Treasury bill, 6-mo. 507 5l 512 514 517 527 537 518 49 48 48
Treasury bill, 1 yr. 497 500 502 503 508 522 516 510 .49 48 48
Treasury note, 2 yr. 477 483 48] 483 400 512 512 4.94 .-48 48 43
Treasury note, 5 yr. 4.66 473 4.73 473 482 5.04 5.07 480 48 48 49
Treasury note, 10 yr. ATV 479 479 47 488 509 S0l 4.91 49 49 50
Treasury note, 30 yr. 483 492 4% 491 500 513 515 5.01 280 51 51
Corporate Aza bond 549 558 559 557 568 585 589 569 59 5% 60
Corporate Baa bond 640 649 652 650 659 676  6.78 661 '8 68 69
State & Local bonds 421 430 434 430 439 461 460 443 46 47 47

Bome mortgage rale 640 643 647 644 652 676 668 657 | & 265 65 . 66 66
History Consensus Forecasts-Quarterly Avg.

3Q 4Q 1Q 2Q 3Q 4Q 1Q g L2Q U3Q - 4Q 1Q

Key Assumptions 2004 2004 2005 2005 2005 2005 2006 2006 | 2007 2007 - 2007 2007 2008
Major Currency Index B19 813 R3S  B47  BSE  B49 822 817 9.6 79.6 796 795
Real GDP 26 34 3.3 42 1.8 586 26 23 2629 30 31
GDP Price Index 32 35 24 3.3 3.3 33 33 2.7 S 24023 22 13
Consumer Price Index 36 23 3.8 5.5 33 2.2 49 33 .25 124 23 13

VIndividual panel members’ forecasts are on pages 4 through 6. Historical data for interest rates except LIBOR is from Federal Reserve Release (FRSR) H15. LIBOR quples
available from The Wall Street Jowrnal. Definitions reported here are same as those in FRSR H.15. Treasury yields are reported on a constant maturity basis. Historical data [or the
.S, Federal Reserve Board'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 Bureau of Economic
Analysis (BEA). Cansumer Price Index (CPI) history is from the Department of Labor's Bureaw of Labor Statistics (BLS) *Interest rate data for 3@ 2006 based on histerical
data throngh the week ended September 22. .Data for 30 2006 Major Currency Index also is based on data through week ended September 22, Figures for 3Q 2006 Real
GDP, GDP Chained Price Index and Consumer Price Index are consensus Jorecasts based on a special question asked of the panel meankers this month.

U.S, Treasury Yield Curve U.5. 3-Mo, T-Bills & 10-Yr. T-Note Yield
Waeek ended September 22, 2006 and Year Ago vs. Quartarly A a} Histo F ot
40 2008 and 10 2008 Consensus forscasts 7.50 5 {Quarterty Aversgel > = 7.50
575 575 700 4+ I 7 00
Year AQe 5.50 F Lansensus + 6.50
5.50 4 X Week ended Bi22/05 1 550 600 + "'\ + 6.00
—#— Consensus 1Q 2008 550 ¢ \ et 5.50
——f— Consensus 40 2008 500 3 - L 5.00
5.25 1 4525 ] -1
’ a s E W .‘x—: 4.50
4003 7 % 4.00
5.00 S e, 1 500 g asod . Laso
N R 3.00 ] 10-¥r. T-Nols \ . [ 500
4754 - * x y :ic/Z: 475 oo L Yield Gensensus / iy
78k S - 2503 . i ) £ 250
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450 T 450 :gg T  2sonih T-BI Yiel \\ / T : gg
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Wi i GasE
Derivation of Mean Equity Risk Premium Based on a Study
Over A Rated Over Baa Rated
Public UHility Bonds Public Litility Bonds
AUS Consultants - AUS Consultants -
Line Utility Services Ulility Services
MNo. Study (1) Study (1)
1 1
Time Period 1928-2005 1928-2005
1. Arithmetic Mean Holding Period
Retumns {2):
Standard & Poor's Public
Utility Index 11.02 % 11.02 %
2. Arithmetic Mean yield on:
a. A-rated Public Utility Bonds 5.61
b. Baa-rated Public Uility Bonds {7.13)
3. Equity Risk Premium 441 % 3.8% %

Notes: (1)  S&P Public Uiility Index and Moody's Public Utility Bond Average Annual Yields, 1928-2005 (AUS
Consultants - Utility Services, 2005).

{2)  Holding period returns are calculsted based upon income received (dividends and interest) plus the relative
change in the market vaiue of a security over a one-year holding peried.



Missouri Gas Energy
Value Line Adjusted Betas

Schedule FJH-28
Page 8 of 8

Schedule FJH-13
Page 90f9
{Update)

for the Proxy Group of Four Gas Distribution Companies, the Proxy Group of
Eight Vaiue Line Gas Distribution G X 5 Union C

Proxy Group of Four Gas Distribution
Companies

Cascade Natural Gas Corporation
NICOR Inc.

Northwest Natural Gas Company
Piedmont Natural Gas Co., Inc.

Average

Average Excluding Cascade Natural (1)

Proxy Group of Eight Value Line Gas
Distribution Companies

Cascade Natural Gas Corporation
The Laclede Group, Inc.

New Jersey Resources Corp.
NICOR Inc.

Northwest Natural Gas Company
Peoples Energy Corporation
Piedmont Natural Gas Co., Inc.
WGL Holdings, Inc.

Average

Average Excluding Cascade Natural and Peoples Energy (1)

Southern Unjon Company

Vaiue Line
Adjusted

Beta

0.85
1.20
0.75
0.80

0.80

0.92

0.85
0.85
0.80
1.20
0.75
0.85
0.80
0.80

0.86

0.87

e

1.05

Notes: (1) Cascade Natural Gas Corporation and Peoples Energy Corporation
are currently in the process of being acquired by MDU Resources and WPS3
Resources, respectively. For informational purposes, the averages excluding
Cascade Natural in the proxy group of four LDCs, and Cascade Natural and
Peoples Energy in the proxy group of eight Value Line LDCs are being shown.

Source of information:

Septemnber 15, 2006
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{Update)
Missour Gag Energy
Indicated Cornmon Equity Cost Rate Through Use of the
Capital Asset Pricing Mode! for the Proxy Group of Four Gas Distribution Companies,
the Proxy Group of Eight Value Line Gas Distribution Companies
and Southern Union Company
Proxy Group Proxy Group
of Four Gas of Eight Vaiue Line
Line Distribution Gas Distribution Southern Union
Mo, Companies Companies Company
1. Capital Asset Pricing Model
Derived Company Equity
Cost Rate {1} 11,46 % 1119 % 12.53 %
2. Capital Asset Pricing Model
Derived Compary Equity
Cost Rate (2) 11.64 % 44 % 12,44 %
3. Conclusion 11.55 % 132 % 12,49 %
4. Conctlusion Excluding Cascade
Natural and Paoples Energy (3) 11.85 % 11,34 %

Notes: (1) Developed on page 2 of this Schedule.
{2) Developed on page 3 of this Schedula.

(3) Cascade Natural Gas Corporation and Peoples Energy Corporation are currently In the process of belng acquired by MDU
Resources and WPS Resources, respectively. For informational purposes, the averages excluding Cascade in the Proxy
Group of 4 LDCs, and Cascade and Peoples in tha Proxy Group of Eight Value Ling LDCs are being shown.



Proxy Group of Four Gas Distribution
Companies

Cascade Nalural Gas Corporation
NICOR Inc

Northwest Natural Ges Company
Piedmont Natural Gas Co.. Inc

Average

Average Excluging Cascade Natural (5)

Proxy Graup of Eighl Value Line Gas
Distribution Companies

Cascade Matural Gas Corperation
Tha Laclede Group, Inc

New Jersey Resources Corp.
NICOR Inc.

Norihwesi Natural Gas Company
Peoples Enargy Corporation
Piadmont Natural Gas Co., Inc.
WGL Holdings, 1nc.

Average

Averege Excluding Cascade Nalural and
Peoples Enargy Corporation (5)

Southem Union Company

See page 4 for noles

Missourd Gas Energy
Indicated Common Etuity Cost Rete Through Use
! the.Capl Pricing b

CAPM Hesult
including
Risk-Free

Rate of 5.02% (7]

Company-Specific
Value Line Rizk Premium
Adjusted Based on Markel
Bala Premium of 7.15% (1]
Traditional Capital A Pricing Model £4)

GBS &§08 %

120 8358

075 5.36

0.80 572

0.90 5.44 %
T————

0.82 £.55 %

e ——

V-5 608 %

0.85 5.08

080 572

1.20 8.58

075 536

085 608

080 572

0.80 572

(.66 8,17 %
m——r— ———

0587 5.20 %

1.05 7.51 %

51,10 %
13.60
1038
1074

11.46 %

11.57 %

1190 %
11.10
10.74
13.60
10 38
1110
1074
1074

11.15 %
14.22 %

12.53 %
Em—EEET

Schedule FiH-23
Page 2of 4

Scheduls FJH-15
Pape 2ol 4
(Update}

Recommended CAPM
Resull (3)

110 %
1360
1038
1074

11.46 %
e ———

11.57 %

1110 %
11.10
1074
1360
1038
1110
1074
10.74

11,19 %
i1.22 %

12.52 %
—



Praxy Group of Four Gas Pistribution
Companies
Cascade Natural Gas Carporation
NICOR Inc.

Northwest Natural Gas Compary
Piedmont Matural Gas Co., Inc

Average

Average Excluding Cascade Natural (£)

Proxy Group of Eight Vaive Line Gas
Distribulion Companies

Cascade Natural Gas Corporation
The Laclede Group, Inc.

New Jersey Resources Corp
NICOR Inc

Nerthwest Natural Gas Company
Peoples Energy Corporation
Piedmont Natural Gas Co., Inc
WGL Haldings, Inc

Average

Average Exciuding Cascade Natural and
Peopies Energy Corporalion (5}

Southern Union Company

See page 4 for noles.

Missour Gas Energy
Indicated Common Equity Cost Rate Through Use
{he Capital Pricing &

Company-Specific

Vatug Line Risk Premium
Adjusted Based on Marka!

Bela Premium of 7.15% (1}

085 535 %

1.20 822

0.75 581

080 508

0.80 6.62 %
e

0.52 5.70 %

.85 635 %

-3 635

0.80 6.08

120 822

D75 5.8%

0es 8.35

D80 608

0.80 6.08

0.85 £.42 %

0.87 6.44 %

1.05 7.42 %

CAPM Resull
ncluding
Risk-Free

Raie of 5.02% (2)

Schedule FJH-29
Page 3of 4

Schedule FJH-15
Page 2 of4
{Update)

Recommended CAPM
Resuit {3}

13T %
13.24
1083
1110

T e %
—

11.72 %
——rEr

11.37 %
11437
1410
1324
10.83
1137
1110
i1.10

11.44 %
1146 %

12.44 %

1137 %
13.24
1083
11.10

1164 %
——

11.72 %

1137 %
11.37
1110
1324
10.83
11.37
11.10
11.10

11.44 %
11.48 %

12.44 %



Notes:

(1

(2

(3)

(4)

()

(6)

Schedule FJH-28

Paged4of 4

Schedule FJH-15

Page 4 of 4
Missouri Gas Energy (Update)

Development of the Market-Required Rate of Return on Common Equity Using the
Capital Asset Pricing Model for the Proxy Group of Four Gas Distribution Companies,
the Proxy Group of Eight Value Line Gas Distribution Companies and Southern Union Company
Adjusted to Reflect a Forecasted Risk-Free Rate and Market Retumn

From the two previous month-end {August ‘068 — September '08), as well as a recently available (October 13,
2006), Value Line Summary & Index, a forgcasted 3-5 year total annual market refurn of 12.22% can be derived
by averaging the August 2008, September 2006, and spot forecasted total 3-5 year lotal appreciation, converting
it into an annual market appreciation and adding the Value Line average forecasted annual dividand yield.

The 3-8 year average total market appreciation of 49%, produces a four-year average annual retumn of
10.48% ({{1.49°*) - 1)*100). When the average annual forecasted dividend yield of 1.74% is added, a fotal
average market return of 12.22% (1.74% + 10.48%) is derived.

August 2006, September 2006 and spot forecasted total market retumn of 12.22% minus the risk-free rate
of 5.02% (developed in Note 2} is 7.20% (12.22% - 5.02%). The Ibbotson Associates calculated market
premium of 7.10% for the period 1926 2005 results from a fotal market return of 12.30% less the average income
return on long-term U.S. Govemment Securities of 5.20% (12.30% 5.20% =7.10%). Thisis then averaged with
the 7.20% Value Line market premium resulting in a 7.15% market premium. The 7.15% market premium is
then muitiplied by the beta in column 1 of pages 2 and 3 of this schedule.

Average forecast baesed upon six quarterly estimates of 20-year Treasury Note yields per the consensus of
nearly 50 economists reported in the Blue Chip Financial Forecasts dated October 1, 2008 (see page 6 of
Schedule FJH-28 of this exhibit). The estimates are detailed below:

30-Year
Treasury Note Yield

Fourth Quarter 2006 4.90%
First Quarter 2007 5.00
Second Quarier 2007 5.00
Third Quarter 2007 5.00
Fourth Quarier 2007 5.10
First Quarter 2008 5.10
Average 5.02%

Includes only those indicated common equity cost rates which are greater than 9.45% for reasons fully
explained in Mr. Hanley's direct testimony.

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

Where Rg = Retumn rate of comman stock
R = Risk Free Rate
B =Value Line Adjusted Beta
Ry = Return on the market as a whole

Cascade Natural Gas Corporation and Peoples Energy Corporation are currently in the process of being
acquired by MDU Resources and WPS Resources, respeciively. For informational purposes, the averages
excluding Castade in the proxy group of four gas distribution companies, and Cascade Natural and Peoples
Energy in the proxy group of eight Value Line gas distribution companies are being shown.

The empirical CAPM is applied using the following formuia:
Rs=R:+.25(Ru - Re )+ 75B(Ry -R:)
Where R, = Retum rate of common stock

R = Risk-Free Rate

£ = Value Line Adjusted Beta
Ry = Return on the market as a whola

Source of Information:  Value Line Summary & Index (Standard Edition)

Blue Chip Financial Forecasts, October 1, 2006
Value Line Investment Survey, September 15, 2008

Stocks, Bonds, Bills and Inflation — Valuation Edition -2006 Yearbook Market
Resuits for 1926-2005 Ibbotson Associates, Inc., Chicago, IL
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5-ear Projecied Rata of Return on

Standard Net Worth, Equity or Partnars’
Proxy Group of Thirty-Eight Non-Utilily Emor Capitat (2}
Companies Comparable {o fhe Proxy Group of Adj. Unadj. of the Studant's
Four Gas Distribution Companies {1} Beta Beta Ragressioh Pertant T-Test
Albemarie Corp 050 .80 3.1129 1350 % (023)
Albero Culver 070 D53 29772 £4.00 {0.17)
Alexander & Baldwin Q80 0.78 31118 13.00 {0.28)
Ashiand inc. 085 0.70 30119 6.00 {1.18)
BOK Financial +3:%] 064 3.0444 12.00 (D 42)
Baldor Elactric 0.85 0.77 2 9975 18.50 038
Bania Corp. 0.75 059 28763 13.00 {0.28}
Capitod Fed. Fiml D70 0.51 29480 7.50 (0 87)
Cincinnati Financial 0es Q75 3.0515 800 {0.91})
City National Corp e Rel1] a7rg 32484 16 50 014
ConocoPhillips Q80 a78 30735 8.00 {09%)
Dantsply Inf1 070 ©.54 3.2618 1550 oo
Dun & Bradstreet G.8G .53 3 0807 45.50 (3} 370
Ecolab Inc. 050 o8 2.9282 24 50 112
Firsi Midwes! Bancotp 0.80 .80 29316 20.50 0e3
Graca lnc. 085 0?7 32221 34.00 (3) 228
Hancock Holding 0.70 0.54 3.0665 14 50 (0.11}
Harie-Hanks 0.B5 0.70 31520 17.00 0.20
Hillenbrand Ings 08 G653 3.3283 18 00 a32
Hospitality Properties 085 073 3.0360 B.50 {0.85}
Iron Mountain 0,90 079 3.3820 10.50 (0 80)
Markel Corp DED 0.87 28135 14.50 {011}
McClatchy Go. 075 0.61 2.9836 6.50 {1.08)
McGraw-Hill 0.80 063 30963 18 50 0.50
Media General ‘A’ 0.50 031 31158 7.5D {D.57)
Meredith Corp, 0.80 0377 29132 2000 Q.57
Naw York Times 090 0481 3.0126 15.00 (0.D5)
Occidental Petroleum 0.80 078 33428 15.00 (0 D5}
Peopie's Bark 0as 0.70 3720 13.00 (029)
Plizer Inc 085 0Yo 31781 2250 087
Plum Creek Timbear .75 0.58 2 9367 15.50 aoi
RLI Corp. 0.75 0.55 3.1141 12.50 {0.36)
Toro Co 0.85 0.75 Jzaver 33.00 (3) 216
Trizec Properties 080 067 33071 8.00 (o891}
Union Pacific 0.90 0.79 31224 9.50 (0.72)
Washington Federal c85 04 30068 15.00 {0.05)
Webstar Finl 0.80 0.78 3.0201 900 (079)
Waeig Markets 0.70 054 3.2441 10.50 {0 80)
Average for the Non-Utllity Group 0.83 0.70 3.0938
Avetage for the Proxy Group of Four Gas
Disiribution Companies 0.80 0.85 [4) 3.1280 (5}
Mean (3) §3.50 %

e e———r—

Conclusion (5}

See pages 7 and B for notes

438 %
e
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Mi i Gas Eper
Comparable Eamings Anafysis
for a Proxy Group of Twenty-Three Non-Utility Companies Comparable io
. . R i .
5.Year Projecied Rate of Return on

Standard Net Worth, Equity or Pariners’
Proxy Group of Twenty-Three Non-Utility Error Capital (2)
Companies Comparable 1o the Proxy Group of Adj. Unadj. of the Student's
Eight Value Line Gas Distribution Companies (7} Beta Beta Regrassion Percent T-Tesl
Alberto Culver 0.70 0.53 29772 14.00 % {0.11)
Apariment Investment 0.65 0.46 27732 8.50 (0.76)
Ashland Inc. 0.85 0.70 3.0119 6.00 {1.05)
BRE Properties 070 0.50 26424 .00 (0.70}
Banta Corp. 0.73 0.59 28763 13.00 {0.23)
Buckeye Partners L.P. 0.70 0.47 2.7302 19.00 0.48
Capitol Fed. Fin'} 0.70 0.51 2.9480 7.50 (0.87)
Crescent Real Est. 0.80 0.66 2.8368 15.00 c.1
Duke Realty Corp. 0.70 0.53 2.5998 9.00 (0.70)
Exxon Mobil Corp. 0.80 0.65 2.5674 20.50 065
Federal Rity. Inv. Trust 070 0.48 27163 17.00 024
Hudson City Bancorp 0.75 0.57 2.7926 10.00 {0.58)
Kimberly-Clark 0.65 0.46 2.8350 32.00 2.00
Libarty Corp. 0.75 0.60 26765 NA (8) NA
Liberty Property .70 0.49 25717 12.00 (0.35)
Marke! Corp. 0.80 067 2.8135 14.50 {0.05)
MeClatchy Co. 0.75 0.61 2.9836 6.50 (0.99)
Moody's Corp. 0.80 0.64 2.8144 43.50 (9) 335
Oid Nat'l Bancorp 0.70 0.49 2.6033 i5.50 0.06
Plum Creek Timber 0.75 0.58 2.9367 15.50 0.06
Simon Property Group 0.70 0.48 27083 14.00 {0.11)
Washington Federal 0.85 0.74 3.0068 15.00 0.01
Waghington R.E.LT. 0.70 0.54 27710 12.00 (0.35)
Average for the Non-Utility Group D.74 0.56 2.7897
Average for the Proxy Group of Eight Value Line
Gas Distribution Companies 0.78 061 (10) 27792 (11)
Mean (8) 13.60 %
Conclusion (6) 14,35 %

See pages 7 and B for notes.
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Camparable Earnings Analysis
for a Proxy Group of Ninety-Eight Non-Utility Companies Comparable to
Southern Unjon Company (12)

5-Year Projecied Rate of Return on

Standard Net Worth, Equily or Pactners'
Error Capital (2)

Proxy Group of Ninety-Eight Non-Utility Adj. Unadj. of the Student's
Companies Comparabke Southern Union Company (12) Beta Beta Regression Percent T-Tast
21st Century Ins. Group 0.0 0.78 4.0866 9.50 % {107}
ADVO Inc. 0.50 0.79 3.8183 21.00 0.89
Abbott Labs. D.80 0.68 3.8832 23.00 1.23
Advarice Auto Parls 0.90 0.82 42012 20.00 D.72
Afiac Inc. 085 0.86 348018 17.50 029
Albany Int'l"A' 1.05 1.08 42858 15.00 (C.13)
Alistate Corp. 0.85 0.B5 38067 11.00 {D.81)
Amerada Hess 0.80 080 40188 9.50 (1.07)
Ameron Inth 0.85 0.76 4. 4690 12.50 (0.56)
Anadarko Petroleum 0.80 0.83 4.4300 4100 (0.81)
Arch Chemicals 0.80 0.81 4.4104 11.50 {0.73)
AutoZone inc. 0.85 0.70 44014 38.50 (15) 386
Autoliv Inc. 1.10 1.10 3.8933 15.00 {0.13)
Ball Corp. 0.80 0.79 3.9067 19.50 0.83
Bandag Inc. 085 0.85 3.0212 5.00 {1.15)
Bank of Hawaii 045 0.86 3.9299 19.00 055
Berkley (W.R.) 0.80 0.67 41772 14,00 {0.30)
Biomet 0.80 077 4.3919 22.00 1.06
Black & Decker 1.05 1.06 4.2481 12.00 D.55
Boeing 1.056 105 4.0807 21.50 097
Borders Group 0.95 0.87 45155 12.50 (0.56)
Briggs & Stration 1.10 1.08 3.8532 17.00 0.21
Brink's (The) Co. 1.05 1.07 4.2344 12.50 {0.56)
Brown & Brown 080 0.78 41737 16.00 0.04
Buriington Geat 1.05 1.02 4.2140 NA (16} WA
Burlington Resourtes 0.80 069 4.3635 NA (16) NA
C.H. Robinson 0.85 0.76 42837 19.00 0.55
CSX Carp. 1.05 1.04 41453 11.00 (0.81)
Caboi Corp. 1.00 0.85 4.3746 12.50 (0.56)
Casey's Gen'l Stores 0.85 0.74 4.3342 11.50 0.73)
Chesapeake Corp. 0.85 0.68 42930 1.50 {1.41)
Chicago Mercantie 1.00 099 44902 19.50 0.63
ChoicePoint Inc. 0.80 081 3.9443 1100 {0.81)
Commercial Metats 0.85 0.88 41715 14.50 (0.22)
Cooper Tire & Rubber 1.00 0.89 4.4032 14.00 (0.30)
Couninywide Financial 1.00 088 40648 13.50 (0.389)
Cytec Inds. 1.00 0.a7 41299 18.50 0.45
Datascope Corp. 0.95 0.85 4.3748 11.00 (081}
Dionex Corp. 0.85 0.70 3.9844 21.00 0.89
Downey Fin'l Q.80 a.81 4.1632 14,00 {0.30}
Eagle Materials 0.80 0.80 4.1023 23.00 1.23
Encore Acguisition 1.00 0.99 44182 11.50 {0.73)
Federa) Signat 085 0.87 40623 13.50 {0.33)
Fiorida Rock 1.00 0.94 3.9042 16.00 0.04
Gallagher (Arthur J.} 095 0.86 4.1442 20.00 0.72
Gardner Denver 0.85 0.73 4.2431 $1.50 {0.73)
Gaylord Entertainm. 0.85 0.90 4.2247 5.00 11.83)
Glatfelter 0.85 0.76 4.2850 11.50 (0.73)
GlobalSantaFe Corp. 1.00 0.99 44410 10.50 (0.80)
Haemanetics Corp. 0.85 0.71 4.4929 14.00 {0.30)
Harrah's Entertain. 0.85 0.67 4.4861 13.00 (0.47)
fnt? Business Mach. 1.05 1.06 3.8409 28.50 (15) 2,16
Sack in the Bax 0.90 0.78 4.4569 15.50 (0.05)
Jacobs Engineering 0.85 0.92 3.9469 15.00 (0.13)
Kellwood Co. 0.80 0.78 4.3632 9.50 {1.07}
Keliy Services "A’ 0.85 0.87 4.2955 11.00 (0.81)
Kohl's Carp. 1.05 1.04 4.1867 16.50 0.12
Lauder (Estas) 090 0.81 4.0447 35.00 {15) 3.27
Lineoln Elec Hidgs., 0.85 0.73 4.0259 15.00 (0.13)
WMarcus Carp. 0.85 078 44413 9.50 (1.07)
Masco Corp. 1.10 1.08 4.2366 20.50 0.80

McDonald's Corp. 1.05 1.00 3.9567 18.00 0.38
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Southern Union Company (12)
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5-Year Projected Rale of Return on

Standard Nel Worth, Equity or Partners'
Error Capital (2}

Proxy Group of Ninety-Eight Non-Utifity Adj. Unadj. of the Student's
Companies Comparable Southern Union Company (12) Bela Beta Regression Percent T-Test
Merck & Co. 0.80 0.68 44432 26.00 1.74
Miller (Herman) 0.85 0.92 41296 29.00 {15) 2.25
Murphy Oil Corp. 0.85 0.76 3.08B3 9.50 (1.07)
New York Community 0.95 0.85 4.1363 12.00 (0.64)
Newell Rubbermaid 0.85 0.76 4.1959 21.00 Q.89
Nordson Corp. 1.08 1.02 3.9825 13.00 {047}
Norfolk Southern tos 1.04 42922 13.00 {0.47)
Outback Steakhouse 0.90 0.83 41396 14.50 (0.22)
PM! Group 1.05 1.06 39777 11.00 {0.81)
Pactiv Comp. 0.90 0.81 3.8556 18.00 0.38
Payless ShoeSource 0.85 0.74 40567 10.50 (0.90})
Pixar 105 1.02 41578 NA (16} NA
Polaris Inds. 1.00 0.93 38154 30.00 242
Progressive (Chio) 1.05 1.05 43361 14,00 (0.30}
Quanex Corp. 1.00 0.93 4.0383 15.00 (0.13)
RPM int1 0.85 0.76 44246 15.50 {0.05)
Reinsurance Group 0.90 0.82 4.1328 12.00 {0.64)
Rohm and Haas 1.058 1.07 4.4998 15.50 {0.05)
Ruby Tuesday 0.85 0.75 45025 19.50 0.63
SAFECO Corp. 0.95 D.g9 4.4267 11.50 {0.73)
Schulman (A.) 0.B5 .71 4.1966 7.00 {1.49)
Sigma-Aldrich 0.85 D71 35318 18.50 046
Sovereign Bancomp 1.10 .1 3.9183 15.00 {0.13}
Si. Jude Medical 0.85 073 42181 15.50 {0.05)
Stanley Works 1.00 0.97 3.9338 16.00 D.04
Sieelease Inc ‘A’ 0.85 0.78 45001 14.00 (0.30)
Superior Inds. int? 1.00 0.55 3.8279 9.00 {$.15)
Sybron Dental 0.90 0.82 4.4078 NA (16) NA
Tecumseh Products 'A' 0.80 0.68 3.B146 a.50 {1.07)
Trinity inds. 0.85 0.88 42318 12.50 {0.58)
Tupperware Brands 0.85 0.74 4.3901 24.00 1.40
United Staticners 1.1@ 1.11 4.1758 13.00 {0.47}
Varian Medical Sys. 0.50 0.67 4.1332 23.50 1.3
Waste Management 0.90 0.82 4.2063 20.00 0.r2
Wausau Paper 1.00 1.00 4.098% 21.00 0.89
Weight Watchers 0.85 0.90 3.8008 NMF (16) NMF
Average for the Non-Utility Group 0.84 0.87 4,1720
Southern Union Comparny 0.95 0.89 {13) 4.1728 (14}
Mean {15) 15.02 %

Conclusion {6)

See pages 7 and B for notes.

1411 %
—
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ki iGasE
Comparable Eamings Anaiysis
for a Proxy Group of Thirty-Eight Non-Utility Companies Comparable fo

5-Year Projected Rate of Return on

Standard Net Weorth, Equity or Partners’
Proxy Group of Thirty-Eight Non-Utility Error Capital (2}
Gompanies Comparable to the Proxy Group of Adj. Uradj of the Student's
Three Gas Distribution Companies {17} Beta Beta Regression Percent T-Test
3M Company 0.90 0.80 27583 2600 % 1.2
Albemarle Corp. 0.90 0.80 31129 13.50 (0.26)
Alberto Culver 0.70 0.53 29772 14.00 0.21)
Alexander & Bakiwin 0.90 0.78 34119 13.00 (0.32)
Ashiand Inc. 0.85 0.70 30119 5.00 (1.09)
BOK Financial 0.80 0.64 3.0444 12.00 {0.43)
Baldor Elestric 0.85 077 28975 18.50 0.29
Banta Com. 0.75% 0.59 2.8763 13.00 [0.32)
Capitol Fed. Fin'l 0.70 051 2.5480 750 (0.93)
Clncinnati Financial D85 0.75 3.0515 8.00 (0.8T)
GonocoPhilips 0.90 078 3.0735 8.00 (0.67)
Crescent Real Est. 0.80 0.58 2.8368 15.00 {0.10)
Dun & Bradstreet 0.80 0.63 3.0607 45.50 (18) 3.28
Ecolab Inc. 0.80 o.81 2.9282 24.50 086
First Midwest Bancorp 0.90 0.80 2.9318 2050 0.5¢
Genuine Parts 0.90 0.81 2.7652 17.00 0.13
Gracg ing. D.85 077 3.2291 34.00 (1B) 2.0
Hancock Hoiding 0.70 0.54 3.0665 14.50 (0.15)
Harte-Hanks C.BS 0.70 3.1520 17.00 0.13
Hospitality Properties 0.85 073 3.0360 8.50 {0.82)
Hudson City Bancorp 0.75 0.57 27926 10.00 (0.65)
Markel Comp. 0.80 D67 29135 14.50 (0.15)
MeClalchy Ca. 0.75 0.61 2.9836 6.50 {1.04)
McGraw-Hill 0.80 0.63 3.0863 13,50 0.40
Media General ‘A’ .80 0.81 3.1158 7.50 {0.93)
Meredith Corp. 0.80 0.77 28132 20.00 0.48
Mpody’s Corp. 0.80 0.64 28144 43,50 3.08
New York Times 0.80 0.81 3.0126 15.00 (0.19)
Peopie's Bank 0.85 0.70 34720 13.00 {0.32)
Pfizer Inc. 0.85 0.70 3.4781 2250 0.74
Pium Creek Timber 0.75 0.58 2.9367 15.50 {0.04)
RLI Corp. 075 0.55 3.1141 1250 (0.37)
Union Pacific 0.90 0.79 3.1224 9.50 (0.7%)
Unitrin Ine. 0.90 0.83 2.9033 1100 (D.54)
Washington Federal 085 074 3.0069 15.00 (0.10)
Washington R.ELT. 0.70 0.54 27110 12.00 {0.43)
Webster Fin’l 0.90 0.78 3.0201 2.00 {0.76}
Weis Markets Q.70 .54 32441 1050 (0.60)
Average for the Non-Utility Group 0.83 0.83 3.0022
Average for the Proxy Group of Three Gas
Distribution Companies (.82 0.67 (1B) 28838 (18}
ean {3} 14.54 %
Conclusion {B) 14.15 %

See pages 7 and B for notes.
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5-Year Projected Rate of Return on

Standard Netl Worth, Equity or Pariners’

Praxy Group of Ninetgeen Non-Utility Error Capital (2)
Companies Comparable to the Proxy Group of Adi. Unadj. of the Student's
Six Value Line Gas Distribution Companies {17) Beta Beta Regression Percent T-Test
BRE Properties n.70 0.50 2.6424 9.00 % 0.71)
Banla Corp. D.75 0.59 2.B763 13.00 {0.24)
Buckeye Partners L.P. 0.70 0.47 2.7302 19.00 0.48
Chevron Corp. 0.80 0.67 2.5141 17.00 0.24
Cornmerce Bancshs. 0.80 0.67 2 4482 1300 {0.24)
Crescent Real Est. 0.80 6.68 2.8368 15.00 0.00
Duke Realty Corp. 0.70 0.53 25998 9.00 {0.71)
Equity Office P'piys 0.70 0.48 2.6%912 6.00 {1.07)
Equity Residential 0.70 0.53 2.4832 5.00 (1.19)
Exxon Mobil Corp. 0.80 0.85 2.5674 20.50 066
Federal Rlty. Inv. Trust 0.70 0.48 2.7163 17.00 0.24
Hudson City Bancorp D.75 0.57 2.7926 10.00 (0.59)
Liberty Corp. 0.75 .60 2.6765 NA (8) NA
Liberty Property 0.70 0.49 2.5717 12.00 (0.36)
Moody's Corp. 0.80 0.64 2.8144 43.50 (18) 34
Oid Nat'l Bancorp 0.70 0.49 2.6033 15.50 006
Simon Property Group Q.70 Q.48 27083 14.00 {0.92)
United Parcel Serv. 0.80 0.68 2.4342 19.00 0.48
Washington RE.LT. 0.70 0.54 27710 12.00 {0.36)
Average for the Non-Utility Group 0.74 0.57 2.8472

N
Average for the Proxy Group of Six Value Line Gas
Distribution Companies 0.78 0.61 (1B)  2.8675 (18)
Mean (8) 13.29 %
Conclusion (6) 14.71 %

See pages 7 and 8B for notes.
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Notes:

(1) The criteria for selection of the proxy group of thirty-eight non-utility companies was that the non-utility
comparies be domestic and have a meaningful projected 2008 — 2010 rate of refurn on net worth or
partners’ capital as reported in Value Line Investment Survey (Standard Edition). The proxy group of
thirty-eight non-utility companies was selected based upon the proxy group of four gas distribution
companies’ unadjusted beta range of 0.48 — 0.81 and standard error of the regression range of 2.8532
—3.4028. These ranges are based upon plus or minus two standard deviations of the unadjusted beta
and standard error of the regression as detailed in Mr. Hanley's direct testimony. Plus or minus two
standard deviations captures 95.56% of the distribution of unadjusted betas and standard errors of the
regression.

(2) 2008-2010.

(3} The Student's T-statistic associated with this projected return exceeds 1.960 at the 85% level of
confidence. Therefore, it has been excluded, as an outlier, to arrive at a proper mean projected retum
as fully expiained in Mr. Hanley's direct testimony.

{4) The standard deviation of the proxy group of four gas distribution companies’ unadjusted beta is
0.0823.

(5) The standard deviation of the proxy group of four gas distribution companies' standard error of the
regression is 0.1374. The standard deviation of the standard error of the regrassion is calculated as
follows:

Standard Deviation of the Standard Error of the Regression =

Standard Ermor of the Regression
2N
Where: N = number of observations. Since Value Line betas are derived from weekly price change
observations over a period of five years, N= 259

Thus, 0.1374= 31280 = 3.1280
¥518 22.7596

(8) Average of 5-year projected rates of return excluding those above 20% and below 9.45% for reasons
fully explained in Mr. Hanley's direct testimony.

{7 The criteria for selection of the proxy group of twenty-three non-utility companies was that the
non-utility companies be domestic and have a meaningful projected 2008 — 2010 rate of return on net
worth or partners' capital as reported in Vaiue Line Investment Survey (Standard Edition). The proxy
group of twenty-three non-utility companies was selected based upon the proxy group of eight Value
Line gas distribution companies' unadjusted beta range of 0.46 — 0.76 and standard ermor of the
regression range of 2.5350 - 3.0234. These ranges are based upon plus or minus two standard
deviations of the unadjusted beta and standard error of the regression as detailed in Mr. Hanley's
direct testimony. Plus or minus two standard deviations captures §5.5% of the distribution of
unadjusted betas and standard errors of the regression

(8) On February 2, 2008, Liberty Corporation was officially acquired by privately held Raycom Media, Inc.
Therefore, the company is not being traded anymore, and consequentfy, not included in the Student’s
T-statistic.

(9} The Student's T-statistic associated with this projected return excesds 2.080 at the 85% level of
confidence with twenty-one (21 = 22 observations — 1) degrees of freedom. Therefore, it has been
excluded, as an outlier, to arrive at a proper mean projected return as fully explafned in Mr. Hanley's
direct testimany.
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Missouri Gas Energy
Comparable Earnings Analysis

(10) The standard deviation of the proxy group of eight Vaiue Line gas distribution companies' unadjusted
beta is 0.0732.

(11} The standard deviation of the proxy group of eight Value Line gas distribution companies' standard
error of the regression is 0.1221= (2.7792 / 22.7596).

{12} The criteria for selection of the proxy group of ninety-eight non-utility companies was that the
non-utility companies be domestic and have a meaningful projected 2008 — 2010 rate of return on net
worth or partners' capital as reported in Value Line Investment Survey (Standard Edition). The proxy
group of ninety-eight non-utility companies was selected based upon Southem Union Company's
unadjusted beta range of 0.67 — 1.11 and standard error of the regression range of 3.8062 — 4.5304.
These ranges are based upon plus or minus two standard deviations of the unadjusted beta and
standard error of the regression as detailed in Mr. Hanley's direct testimony. Plus or minus two
standard deviations captures 95.5% of the distribution of unadjusted betas and standard errors of the
regression.

(13) The standard deviation of Southem Union Company's unadjusted beta is 0.1098.

(14) The standard deviation of Southern Union Company's standard error of the regression is 0.1833=
(4.1728 1 22.7596).

(15) The following companies are not being traded anymore, and therefore, they are not inciuded in the
Student's T-statistic: Burlington Coat Factory was acquired by Bain Capital Pariners on April 13,
2006, Burlington Resources was acquired by ConocoPhillips on March 31, 2006; Pixar was acquired
by Disney on May 6, 2006; Sybron Dental was acquired by Danaher Corporaticn on May 19, 2006.
Weight Watchers is notincluded in the Student's T-statistic because the company's 5-Year Projected
Rate of Return on Equity is NMF.

{16} The Student's T-stalistic associated with this projected return exceeds 1.96 at the 95% level of
confidence with twenty-two (92 = 93 observations — 1) degrees of freedom. Therefore, it has been
excluded, as an outlier, to arrive at a proper mean projected return as fully explained in Mr. Hanley
direct testimony.,

(17) Cascade Natural Gas Corporation and Peoples Energy Corporation are currently in the process of
being acquired by MDU Resources and WFS Resources, respectively. If the Cascade were excluded
from the group of 4, and Cascade and Pecpies were excluded from the group of 8, the results would
be as follow: The proxy group of thirty-eight non-utility companies was selected based upon the proxy
group of three gas distribution companies' unadjusted beta range of 0.51 — 0.83 and standard error of
the regression range of 2.7216 — 3.2460. The proxy group of nineteen non-utility companies was
selected based upon the proxy group of six Value Line gas distribution companies’ unadjusted beta
range of 0.47 - 0.75 and standard error of the regression range of 2.4331 - 2.8019. These ranges are
based upaon pius or minus two standard deviations of the unadjusted beta and standard error of the
regression as detailed in Mr. Hanley's direct testimony. Plus or minus two standard deviations
captures 95.5% of the distribution of unadjusted betas and standard errors of the regressicn.

{18} for the proxy group of three LDCs the Student's T-statistic associated with this projected retum
exceeds 1.960 at the 95% level of confidence. Therefore, it has been excluded, as an outlier, fo arrive
at a proper mean projected return as fully explained in Mr. Hanley's direct testimony. For the proxy
group of six Value Line LDCs the Student's T-statistic associated with this projected return exceeds
2.101 at the 95% level of confidence with seventeen (17 = 18 observations — 1) degrees of freedom.
Therefore, it has been excluded, as an outlier, to arrive at a proper mean projected retum as fully
explained in the accompanying direct testimony. The standard deviations of the proxy group of three
LDCs and six Value Line LDCs' unadjusted beta are 0.0785 and 0.0702, respectively. The standard
deviations of the proxy groups of three LDCs and six Value Line LDCs’ standard error of the
regression are 0.1311 and 0.1172, respectively.

Source of Information: Value Line, Inc., Proprietary database, September 15, 2006
Value Ling Investment Survey {Standard Edition)




