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 PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.

" WP-PRM-1R(a)

%

My name is Emily Sears. My business address is PennS}}lvahia Public Utiiity

¥

Commission, P.O. Box 3265, Harrisburg, PA 17105-3265.

i

BY WHOM ARE.YOU EMPLOYED AND IN WHAT CAPACITY?

I am employed by the Pennsylvania Public Utility’Cor;lﬁlission in the Office of

Trial Staff (OTS) as a Fixed Utility Financial Analyst.

k

r

WHAT IS YOUR EDUCATIONAL AND EMPLOYMENT EXPERIENCE?
My educational and professional background is set forth in Appendix A, which is

attached.

t
*

?

PLEASE DESCRIBE THE ROLE OF OTS IN RATE PROCEEDINGS.
OTS is responsible for protecting the p'ub'1i0 interest in rate proceedings. The OTS
analysis in this{proce“eding is based on its responsibility to represent the public .

interest. - This responsibility requires the balancing of the interests of ratepayers

‘and the Company.

WHAT IS THE PURPOSE OF YOUR DIRECT TESTIMONY?

The purpose of my direct testimony is to address rate of return, including capital

-

z'structure, the cost of common equity, and the overall fair rate of return for

Pennsylvania American Water' Company (PAWC or Company). l

t
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BACKGROUND

o

WHAT IS THE GENERAL DEFINITION OF RATE OF RETURN-IN THE

_ CONTEXT OF A RATE CASE?

B

:Rate of return generally is the amount of reyenue an investment generates, usually

13 M T . .
expressed as a percentage of the amount of capital investéd, over a given'period of

time. Rate of return is one of the components of the revenue réquirement formula.

k]

WHAT IS THE REVENUE REQUIREMENT FORMULA?

The revenue requirement formula used in base rate cases is as follows::

RR=E+D+T+(RBxROR) ° .
o v
Where:
RR = Revenue i{equirement
| E = Op§rating Expense '
D = De‘pr?ciation‘Expense
F T = Taxés
RB = Rate Base

ROR = "Overall Rate of Return

‘In the above formula, the rate of return is éxpressed as a percentage. The

-calculation of that rate is independent of the determination of the appropriate rate

3

base value for ratemaking purposes. As such, the appropriate total dollar return is
dependent upon the proper computation of the rate of return and the proper

valuation of the'Company’s rate base.

-
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OF RETURN?
A fair and reasonable overall rate of return is one which will allow the utility the
opportunity to recover those _cost§: prudentlﬁy incurred by all classes of capital-used
to finance the rate base during the prospective Period in which it§ rates will be in

cffect.

respect“iv'ely (cited below), set forth the principles that are generally accepted by

regulators throughout the country as the appropriate criteria for measuring a fair

R E

-

2 ‘ ,
The Bluefield Water Works and Hopé Natural Gas cases of 1923 and 1944,

rate of return;

A public utility is entitled to such rates as will permit it to
earn a return on the value of the property which it employs
for the convenience of the public equal to that generally being
made at the same time .and in the same general part of the
country on investments in other business undertakings which

are attended by corresponding risks and uncertainties; but it -

has no constitutional right to profits such as are realized or
anticipated in highly profitable enterprises or speculative
ventures. The return should be reasonably sufficient to assure
confidence in the financial soundness of the utility and should
be adequate, under efficient and economical management, to

maintain and support its credit and enable it to raise the -
. money necessary for the proper dlscharge of its public duties.

A rate of return may be reasonable at one time and.become
too high or too low by changes affecting opportunities-for
investment,: the money market and business conditions
generally.

Bluefield Water Works & Improvements Co. v. Public Service Comm.

of West

Virginia, 292 U.S. 679, 692-93 (1923).

It is important that there be enough revenue not only for
operating expenses but also for the capital costs. of the

. WHAT CONSTITUTES A FAIR AND REASONABLE OVERALL RATE

Y

i
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1 business. These include service on the debt and dividends on -

2 the stock. By that standard the retuin-to the equity owner

3 should be commensurate with returns on investments in other

4 enterprises having corresponding risks. That return,

5 moreover, should be sufficient to assure confidence in the

6 financial integrity of the enterprise, so as to maintain its credit

7 and to attract capital.

8

9 FPC v. Hope Natural Gas Co., 320 U.S. 591,603 (1944). S
10 ’ While interpretations of these excerpted citations may vary somewhat, they
11 + . provide general guidelines for the regulator to determine a fair rate of return.
12 ’

13 Q. PLEASE EXPLAIN HOW YOU CALCULATED THE OVERALL RATE
14 = OF RETURN?

15 'A. The overall rate of return in this rate proceeding is calculated using the weighted

16 averdge cost of capital method, which is the inter;actioiq of the following

17 t components: the percentage of long-term debt, the percentage of preferred stock,
18 the perc;ﬁtage of common equity, the cost of long-tetrn debt, the cost rate of

19 | preferfed stock, and the cost rate of common equity. It is necessary to determine

20 the proportion of each type of capital (referred to as the capital structure) which

21 has financed the rate ba§e and assign the approp}iate cost rate to each capital ‘

22 ; ) component. The cost rates of debt and preferred stock are fixed, and can be

23 computed accurately. The cost rate of common equity is ﬂot fixed, and it is more .

24 ‘difficult to meastre. ‘ ,;

4
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" The OV;I'aH rate of return is then calculated usfng the proportions of capital
a;ld cost rates for each type of capitke‘ll; MOTS Exhibit No. 1,+Schedule 1, page 1,
demonstrates ‘;he interaction of the capital structure and the cost rates of each type
of capital. By multiplying eaé‘&h capital component’s caﬁi‘;al ratio by its associated

*

cost rate, a weighted‘c‘ost rate is derived for each capital component:: The overall

rate of return is the sum of the weighted cost rates. ©

COMPANY-POSITION

PLEASE SUMMARIZE THE COMPANY’S RATE OF RETURN CLAIM
IN THIS CASE. '

Company witness Paul R. Moul recommended the following rate of return for

PAWC: s
Type of Capital + Ratios Cost Weighted Cost Rate
' Rate
Long-Term Debt 48.20 % 6.10% - 2.94%
Preferred Stock 0.68 % 811%  006%
Common Equity 51.12% 11.50 % 5.88 %
Total 100.00 % 8.88 %

'

. Source: PAWG Exhibit No. 11-A, Page 1 of 33, Schedule 1 [1 of 1].

OTS POSITION

PLEASE SUMMARIZE YOUIi RATE OF RETURN RECOMMENDATION

IN THIS CASE.

~



A.  Irecommend the following rate of return for PAWC:

Type of Capital Ratios -Cost Rate  Weighted Cost Rate
Long-Term Debt 48.20 % 6.10 % 2.94 %
Preferred Stock 0.68 % 8.11 % 0.06 %
Commion Equity 51.12% " 8.56 % 4.38 %

Total 100.00 % 7.38 %

4

Source: OTS Exhibit No. 1, Schedule No. 1, Page 1.

PROXY (BAROMETER) GROUP .

WHAT IS A PROXY GROUP, AS USED IN BASE RATE CASES?

14

A proxy group, also called a bar(;meter group, is a group of companies which act
as a benchmark for the squect utility in a base rate case.

WHAT ARE T}{E REA:SON S FOR USING A BAROI\‘;I‘ETER GROUP?

A Barometér— group {s typically, utilized since the use of data exclusively from one
company may be less reliable than using a barometer group. The lower reliability
occurs because the data for one company may be subject to events which can
cause short-term anomalies-in the marketplace. The rate of feturn on common
equity for a single comioainy could become distorted in these particular

L4

circumstances, and would therefore not be repre;'sentative of similarly situated

-

companies. The use of a barometer group has the effect of smoothing out

"

potential anomalies associated with a single company.
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A barometer group cost of equity.is also used as a benchmark to satisfy the

long established. guideline of utility regulation that seeks to provide the subject

utility with the opportunity to earn a return equal to that of similar risk entérprises.

WHAT BAROMETER GROUP DID MR. MOUL USE IN HIS ANALYSIS?
Mr. Moul selected American States Water, American Water Works™Co., Aqua
America, Inc.; California Water Services Group, C(:)nnecticut Wafey Services,
Middledex Water Company, SJy W Corporation, and York Water Company.

(PAWC Exhibit No. 11-A, page 5 of 33, Schedule 3 [2 of 2]).

DO YOU AGREE WITH THE BAROMETER GROUP MR. MOUL USED

IN HIS ANALYSIS? - - . 4
I agree with Mr. Moul’s barometer group, with the excepti‘on~ of Anierican Water

Works Co. I have also included Artesian Resources Corporation in my barometer

t

group.

PLEASE EXPLAIN V:’HY YOU EXCLUDED AMERICAN WATER
WORKS CO. FROM'YOUR BAROMETER GROUP AND INCLUDEI;
ARTESIAN RESOURCES CORP.

I excluded Amer{can Water Works Co. from my barometer group due to a short

trading history. American Water Works Co.’s stock went public in 2008, which

results in only 3 years of trading data. For analysis, I look at the last 5 years of

1
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trading data; therefore, A;nerican Water Works Co.’s trading flistory is too ‘short to
provide useful information. Furthermore, when selecting a barometer group I ‘
;begir} witﬁ“the Water Utility Indus‘['ry listed in Valué Line. Artesian Resources
waé iﬁnéluded on this list as of April %2, 2011; it, however, was not includedﬁin the
previous edition, a,rid therefore coqld not be included in Mr.' Moul’s group.

o
5

CAPITAL STRUCTURE

WHAT IS THE COMPANY’S CLAIMED CAPITAL STRUCTURE?
The Company has proposed a capital structure of 48.20% long-term debt, 0.68%
preferred stock, and 51.12% equity for the future-test year ending December 31,

2011. (PAWC Exhibit No. 11-A, Page 1 of 31, Schedule 1 [1 of 1]):

-
i

WHAT IS THE BASIS FOR THE COMPANY’S CLAIMED CAPITAL

STRUCTURE? : . :

“

In PAWC Statement No. 11, page 15, lines 3-5, Mr. Moul claims that these capital

2

structure ratios are the best approximation of the mix of capital the Company will

.

employ to finance its rate base during the period new rates are in effect.

DO YOU AGREE WITH THE COMPANY’S CLAIMED CAPITAL

STRUCTURE?

&

Yes. I agree with the Company’s‘claimed capital structure.

10,

ey
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WHAT IS THE BASIS FOR YOUR AGREEMENT WITH THE

COMPANY’S CLAIMED CAPITAL STRUCTURE?

+

The Company’s capital structure accurately represents the capital employed in its,

_ rate base. The capital structlre is also consistent with the capital structures of the

companies selécted for my barometer group (OTS Exhibit No. 1, Schedule 1, page

2).
= PAWC Barometer Group
Long-term Debt 48.20% . 48.98%
Preferred Stock +0.68% 0.24%
Common Equity 51.12% 50.78%

Therefore, the Company’s claimed capital structure is appropriate.

COST RATE OF LONG-TERM DEBT

WHAT IS THE COMPANY’S CLAIMED COST RATE OF LONG-TERM
DEBT?

T}Ee Company has proposed a cost rate of long-term debt of 6.10%, which
represents the Corﬁpan’“y’s expected cost of long-te;m ‘giebt for the future test year
endix}g Decemberg 1,2011. (PAWC Exhibit No. 11-A, Page 12.0of 33,

v

Schedule’6 [3 of 4]).

N

WHAT IS THE BASIS FOR THE COMPANY’S CLAIMED COST RATE

OF LONG-TERM DEBT?

1
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Mr. Moul cal‘;:ul'ate's the Company’s claimed cost rate of long-term debt in PAWC
Exhibit No. 11-A, Pagé 12 of 33, Schedule 6 [3 of 4]. The long-term debt cost
rate of 6.10% is a weighted cost rate based on the Company’s long-term debt

issues expected to be outstanding at December 31, 2011.

DO YOU AGREE WITH THE COMPANY’S CLAIMED COST RATE OF t
LONG-TERM DEBT?

Yes. I agree with the Company’s ’_calcule;tiori of 6.10% for the cost rate of long-
term debt. ‘ T
WHAT IS THE BASIS FOR YOUR AGREEMENT WITH THE COST
RATE OF LONG-TERM DEBT?’

OTS Exhibit No. 1,“Sched*ule No. 2, shows the range of cost rates for long-term
debt of A-rated and Baa-rated Public Utility Bonds fror{l June 2010 to June 201 L.
The range is 5 .01% to 6:18% with an average of 5.60%. The Company’s claimed
cost rate of long-term debt of 6.10%, while on the high side of the range, is within

the stated range. ) :

COST RATE OF PREFERRED STOCK

-

WHY IS PREFERRED STOCK INCLUDED IN THIS'PROCEEDING?
+ v -

L

10 g
12
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Preferred stock can be considered a hybrid instrument of both debt and equity
instruments. Since PAWC has used preferred stock to finance its rate base, it is

included in this proceeding.

WHAT IS THE COMPANY’S CLAIMED COST RATE OF PREFERRED
STO"CK?‘ .
The Comioany has proposed a cost rate of preferred Sj[O(.t‘k of 8.11%, which

represents the Company’s forecasted cost of Qrefefred stock for the future test year

ending December 31, 2011. (PAWC Exhibit No. 11-A, Page 14.of 33,

Schedule 7 [1 of 2]).

»

»a

WHAT IS THE BASIS FOR THE COMPANY’S CLAIMED COST RATE
OF PREFERRED STOCK?
Mr. Moul calculates the Company’s claimed cost rate of preferred stock in PAWC

Exhibit No. 11-A,:Page 14 of 33, Schedulé 7 [1 of 2]. The preferred stock cost ‘

b
A

rate of 8.11% is a weighted cost rate based oh the Company’s preferred stock

issues expected-to be outstanding at December 31, 2011. :

DO YOU AGREE WITH THE COMPANY’S CLAIMED COST RATE OF
PREFERRED STOCK? |

Yes. I agree with the Comipany’s claimed preferred stock cost rate of 8.11%.

11
13
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WHAT IS THE BASIS FOR' YOUR AGREEMENT WITH THE COST

RATE OF PREFERRED STOCK?

Since preferied stock is more like debt in that the cost rate is fixed, I have used the
Mergent Bond Record “a” and “baa” rated Moody’s Preferred Stock Yield

Averages. PAWC Exhibit No. 11-A, page 15 of 33, Schedule 7 [2"of 2] shows

"that the series of preferred stock was issued in 1940, 1971, and 1991. A review of.

the historical averages shows that the Company’s claimed cost rate for preferred
stock is in line with yields at the time of issue. Therefore, 8.11% is an appropriate

cost rate of preferred stock.

COST OF EQUITY

WHAT IS THE COMPANY’S CLAIMED COST OF EQUITY?

The Company has pr‘oposed a cost of equity of 11.50%. (PAWC Exhibit No. 11-

A, Page 1 of 33; S¢hedule 1 {1 of 1]).

WHAT 'ISQTHE BASIS FOR THE COMPANY’S CLAIMED COST OF
EQUITY? |

Mr. Moul’s testimony, PAWC Statément No. 11, page 3, lines 5-14, opines that
the cost-of.common equity is estabhshed using capital market and financial data
relied upori by investors when assessing the relative risk, and hence the cost of
equity, for a water utility, such a§ PAWC. In this regard, he felied on foqr

{
)

recognized measures of the cost of equity: the Discount Cash Flow (DCF)émodel,

12
14
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the Risk Premium (RP) analysis, the Capital Asset Pricing Model (CAPM), and
the Comparable Earnings (CE) approach. Further on page 4, the table lists Mr.
Moul’s results for each measure, based on his proxy group of eight water

companies referred to as the “Water Group™:

Measure "Water Group
DCF - 1144%
Risk Premium. 11.25%
CAPM ) | 12.06%

. Comparable Earnings 12.40%

Average  11779%.
Median 11.75%
Mid-point  11.83%

Mr. Moul’s testimony, Statement No. 11, page 4, lines 6-8, states that the.

average of tl}e DCF and RP ‘method is 11.35%, and the average of the DCF, RP,

W

and CAPM methods is 11:58%. Mr. Moul recommends a rate of return on.

3 ad

common equity of 11.5 0%, stating it is a reasonable répresentation of all results.
DO YOU AGREE WITH MR. MOUL’S PROPOSED COST OF EQUITY?
No. Mr. Moul gives inappropriate weight to the CAPM, Risk Premium, and
Comparable Earnings methods. Further, Mr. Moul’s’cost of equity

¥

recommendation is biased due to $everal inappropriate adjustmetits. These

‘adjustments include a dividend yield adjustnient, a stale growth rate, a leverage )

LN

+

13

15
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(market to book) adjustment, a size adjustment, and an unnecessary adjustment of

'CAPM betas. Also, Mr. Moul’s financial data comparison is misleading.

i

WEIGHTS GIVEN TO METHODS

DO YOU AGREE WITH THE COMPANY’S WEIGHTED, RELIANCE ON
THE USE OF THE CAPM, RP, AND CE MODELS?

No. While I am not dpposed to usingjthe CAPM results as a check to the results of
the DCF calculation, it is inappropriate to give the CAPM and RP models equal
weigh because the models do not directly relate t6 determining an appropriate rate
of return. Further, the CE approach’used by i\;Ir.:Mbul compares the }:1ist0ric‘

&

returns of companies of dissimilar business and fihancial risk, making it
o .

i

inapplicable in this proceeding.,

PLEASE DISCUSS FURTHER YOUR REASONS FOR f)fSAGREEING
WITH THE PRIMARY RELIE}NCE ON THE CAPM AND RP MODELS.
The éapital Asset Pricing Model and the Risk Premium method give results that
indicate to an investor what the equity cost rate should be if c;n’rent economic and
regulatory conditions are the se;rr;e as those présent ciuring the historical period in
which the risk premiums were determined. By comparing CAPM and RP results
with the current expected equity %eturns (DC% Arésults), an investor can make
rational buy and sell decisions. The relevancy of these methods does not carry

' N E]
over from the investment decision rhaking process into the regulatory process.

- 14
16
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Regulators‘can never be certain that economic and reégulatory conditions
underlying the hi;torical period during which the risk premiums were calculated
are the same today or in the future'. s
GIVEN THE FACT THAT ECONOMIC AND REGULATORY
CONDITIONS TODAY CAN AND ARE OFTEN DIFFEREN'I;‘ FROM THE .
HISTORIC PERIOD, HOW DOES THfS AFFECT THE RESULTS FROM
THE CAPM AND RP METHOD?
The CAPM and the liP method do not m'easure the current rate of return on
common equity directly. Instead, the CAPM and the RP method determine the
rate of return on common equity.indirectly by observing the cost of debt. An -
imi)licit assumption when using the CAPM and the RP method is that the variables
determining the equity cost rate and debt cost rate are tile sarr;e, which allows the.
analyst to apply a constant risk premiuin (difference between risk free rate and the
re‘;urn on the market). . However, the variables determining the cost rates inthe -
two markets affect the cost rates di‘fferently, }eading to a changing Tisk prlarriium.
The use of a constant risk premium fails to capture the effect o% changing

£l

economic conditions on risk premiums over time.

*

IS THERE ANY ACADEMIC EVIDENCE THAT QUESTIdN S THE

CREDIBILITY OF THE CAPM MODEL?

15
17
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Yes.. An article, which appeared in the New Yc;irlk Times on February 18, 1992,
summarizes a CAPM study conducted by professors Eugene F. Fama and Kenneth
R. French (OTS Exhibit No. 1, Schedule No. 3) Their study éxamined the
importance of beta, CAPM’s risk factor, in e‘xpiaining returns ‘on comron stock.
In QAPM theory, the higher a stock’s beta, the gighpr the expected return on that
stock. They found that the model did not do well in predicting actual returns, and
suggest the use of more elaborate multi-factor ni’lodels. A more recent article in
the Journal of Economic Pers;ieciives states tha:t “the attraction of the CAPM is
that it offers powerful and intuitively pleasing p;redictions about how to measure

risk and the relation between expected return anid risk. Unfortunately, the

empirical fecord of the model is poor, poor enough to invalidate the way it is used

"in applications” (OTS Exhibit No. 1, Schedule No_. 4). As a result of this

information, I believe investors will place less credibility on a model that.is

-

academically proven not to accurately predict re:turns.

1

“

PLEASE DISCUSS YOUR REASONS FOR PISAGREEIN G WITH THE

i i

USE OF THE CE MODEL.

+t

Mr. Moul uses this model to analyze returns éarned by other firins in order to

3 {

identify the appropriate return in this proceeding. To accomplish this,‘Mr. Moul

[3

i
selected, from Value Line, companies with similar ranks in terms of timeliness,

safety, financial strength, price stability, beta, “an;d technical rank. Mr. Moul then
'S }

) |
{

16 ‘

. 18
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L .
determines the average historical return from 2005 to 2009, and the projected

return for 2013 to 2015. ‘ ?
The use of the CE model is inappropriat? for several reasons. -Notably,

4

- e .k oy s .
nohe of the companie$ in Mr. Moul’s analysis are utility companies, and therefore
1

may not have sirhilar risks in the long run. F urther, while the companies Mr. Moul
selected using March 2011 information may have Becn similar based on his.
§

!

factors, these factors c¢an change. Using Value Line information as of April 22,
. .

2011, many of the companies presently on Mr. Moul’s list would be excluded

from his CE group given the iew updated parameters of the Water Group. For
i

example, the Timeliness Rank changed from 2-3 to 3-4 and the Technical Rank

went from 3 to 3-4. These changes would require'a different CE barometer grc;up.
i
These changes show that the risks of the companies change with the economy.

Value Line updates several industries a week on a rotating basis, and it takes 3

[

months for the same industry to be re-evaluated. Therefore, using the returns for
: } 3

the companies listed in Mr. Moul’s CE group gc;ihg back six months, let alone six

years, is notappropriate because the companies are only similar for one short

i
H

period of time (as little as one week).
F urthermorg, in Company Statement Noél 1, page 43, lines 10-22; Mr.
Moul quotes the previously referenced Blu‘eﬁela% case. However, Mr. Moul’s
éxc‘erpt (;mittea the following underlined text, “timdertakin.gs which afé att‘ethd
by-cdrresponding risks and uncertainties, but it }%as “no constitutional right to
profits such as are realized or anticipated in hightlv*pro.ﬁtable enterprises or
: }

17 . 4
19
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speczllative ventures.” Mr. Moul’s Exhibit No. 11-A, page 33 of 33, Schedule 14

[2 of 2], shows that he has included several highly profitablé enterprises such as
Dun‘& Bradstreetfgroj ecting a 47.0% return, Pitney’Bowes-earning an average
return of 61.7%, Total System Svcs.-earning an average return of 117.9%, and
Waters Corp.-earning an average return of 55.9%. Also, for exampl”e,q while Total
System Svcs. fg earning on average 117.9%, and is excluded for the “Average”
average excluding values >20%, the company is included in the “Projected”
average excluding values >20%';‘ due to its highly profitable nature, it should be
excluded from the barometer group all together.

Finally, the historical (2005 to 2009) and estimated (2013 to 2015)

accounting returns do'not include any information oh what market return investors

expect today (2011).

WHAT IS THE COMMISSION’S HISTORICAL TREATMENT.OF THE |

COMPARABLE EARNINGS APPROACH?
The Cémmission Has long recognized tfle problem with this method. Regarding
the use of non-utility companies” historical book earnings in an attempt to
determine a cost of equity for a utility,.the Commission stated:
The use of nonregulated companies'as a comparable group for
regulated firms under the comparable earnlngs method of
computing a rate of return .on' common equlty requires

numerous unsuppoitable assumptions and results in a highly
speculative finding. ’

1

18
20
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Pennsylvania Public Utility Commission v. Philadelphia Electric Co. (1980) 33
PUR4th 319, 341 (1980).

NFGD employed comparable earnings as a check on the’ common
equity cost rates produced by its other methodology NFGD'M.B. p.
170.- NFGD did not use comparable earnings as a-common equity
cost rate determinant. Additionally, it was noted that comparable.
earnings are not market relatéd but accounting related ratios.

Pa PUC v National Fuel Gas Distribution Corp Dockét No. R—OO940021 p. 199,

Order entered December 1, 1994.

&

€

DISCOUNT CASH FLOW MODEL ,

WHAT IS THE DCF FORMULA IN ITS SIMPLEST FéRM, AS USED IN

BASE RATE CASES?
The DCF formula in its simplest form, as.used in base rate cases, is the cost of

equity equal to a dividend.yield plus 4 growth rate.

DIVIDEND YIELD ADJUSTMENT

WHAT DIVIDEND YIELD ADJUSTMENT HAS MR. MOUL PROPOSED

IN HIS'ANALYSIS?

Mr. Moul has proposed an ex-dividend adjustment to the dividend yields of his

-

barometer group. . Mr. Moul adjusts the “month-end prices to reflect the buildup of

the dividend in the price that has occurred since the last ex=dividend date.”

(PAWC Statement No. 11, Paul R. Moul, p. 18, lines 19-21).
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IS MR: MOUL’S EX-DIVIDEND ADJUSTMENT APPROPRIATE?

No. Mr. Moul’s ex-dividend adjustrﬁent is inappropriate'for three reasons. First,

my review of the academic literature fails-to uncover any support for the

application of an eic-d'ividend adjustment to the dividend yield in the DCF formula

"~ as proposed by Mt. Moul. Second, Mr. Moul has not provided any evidence in his

testimony that suggests investors make this adjustment, in the context of the DCF

model. Finally, I am not aware of any financial publications that ptovide ex-
dividend adjusted yields to investors that might be used for their financial’
investment decision making. Arguably, if such information was an.important

. . # . e e . “ . .
factor.in an investor’s décision making process then main stream financial

publications would include it on a regular basis. ‘ oY

GROWTH RATE

WHAT GROWTH RATE HAS MR. MOUL CHOSEN FOR HIS -

i

‘ Mr. Moul has chosen a growth rate of 7.00% for the Water Group (PAWC

Statement No. 11, page 26, lines 9-11): :

WHAT IS THE BASIS FOR MR. MOUL’S GROWTH RATE?
PAWC Statement No. 11, page 26, lines 6-7 shows that Schedule 10 provides a

range of growth rates from 6.63% to 9.62%. Further on lines 9-1 1, Mr. Moul .

Al
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staftes it is his opinion that an investor expetted growth rate of 7.00%-for the Water

Group is a reasonable point estimate for earnings per share growth in this case.

DO YOU AGREE WITH MR. MOUL’S RECOMMENDED GROWTH

RATE?

No. 'While it is possible that at the timé Mr. Moul did his analysis, the growth rate

was around 7.00%, if Mr. Moul performed the same analysis with curfrent data, the
"results would be different. Value Line’s April 22, 2011 issue for the Watér Utility
Industry has stated that “Water Utility stocks have been met with some resistance
since our January review...all but a single issue covered in our Survey gave back
some ground...most of the companies reported disappointing earnings in the
fourth quarter...revenue growth seemed to fall short of expectations...The group’s
growth prospects going fo‘rward‘are not overly impressive either.” (OTS Exhibit

No. 1 Schedule No. 5). Therefore, the growth rates differ between J anuary

(Company data) and April (OTS data).

“« 4

LEVERAGE (MARKET-TO-BOOK) ADJUSTMENT’

WHAT IS FINANCIAL LEVERAGE?

-Generally, financial leveragé is the use of debt capital to supplement equity

capital. A firm with significantly more debt than equity is considered to be highly

levera}ged.

21
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WHAT IS A MARKET-TO-BOOK RATIO?

Generally, a market-to-book ratio is used to evaluate a public firm’s equity value.

Fx

This is done by.comparing a company’s equify market value to a cOmpany’s

€quity book value.

WHAT ADJUSTMENT HAS MR. MOUL PROPOSED IN HIS ANALYSIS?
Mr. Moul proposes a 102 basis point “leverage” adjustment to account for
applying a market valued cost of eqlity to a book valued equity capital structure

(PAWC Statendent No. 11, page 31).°

IS THE TERM “LEVERAGE” APPROPRIATE FOR THIS TYPE OF
APJU STMENT? |

No. Currently, there is no term for this typ€ of adjustment. Mr. Moul do€s not
propose to change the ca‘biteil structure of the utility (a ieverag’e adjustmfent), nor
does he propose to apply'the market-to-book ratio to the DCF model (a market-to-
book adjustment). Instead,tMr. Moul is proposing an adjustment to account for
applying the market value cost rate of equity to the book value ,df_thgz utility’s

equity.

WHAT IS THE BASIS FOR MR. MOUL’S PROPOSED LEVERAGE

. ADJUSTMENT?

22
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In Mr. Moul’s testimony, PAWC Statement No. 11, page 26, lines 20-24, he

theorizes that if regulators use the results of the DCF to compute the weighted

£

average cost of capital-based on a book value capital structure used for ratemaking

purposes, those results will not reflect the higher level of financial risk associated

with the book valiie capital structure. Mr. Moul believes this is because the

1 *

capitalizdtion of a utility. measured at its market value contains more equity, léss

debt and, therefore, less risk than the capitalization measured at its book value.

%
)

HOW DOES MR. MOUL CALCULATE THE LEVERAGE ADJUSTMENT
USED IN HIS ANALYSIS? |

Mr. Moul states i PAWC Statement No. 11, page 31, lines 17-19, “The 1.02%
adjustment is merely a convenient way to compare the 11.44% return computed
directly with the Modigliani & Miller formulas to the 10.42‘%; returh generated by

the DCF model based on a market value capital structure.”

HOW DOES MR. MOUL CALCULATE THE 11.44% RETURN -

‘COMPUTED DIRECTLY WITH THE MODIGLIANI & MILLER

FORMULAS?
Mr. Moul uses the following formulas found in PAWC Statement No. 11,
Appendix E; page 12:

ku=ke — (((ku — i) 1=t) D/E) ~ (ku —d) P/E -

and ke =ku + (((ku— i) 1-t) D/E) + (ku — ) P/E)

23
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Where:

ku= co:c,t of equity for an all equi:[y firm
ke = market determined cost equity

i= ;:ost of debt

d= dividen;i rate on preferred stock

D = debt 'ratio

PL= preferred stock ratio

E = common equity ratio

L3
5

DO YOU AGREE WITH MR."MOUL’S “LEVERAGE ADJUSTMENT”?
No. Mr. Moul’s adjustment is inappropriate for several reasons. Thése reasons
include the way in which Mr. Moul’s adjustment is inconsistent with how rating
agencies assess financial risk, Commissioﬁ'n precedent, academic literature, and the

use of Mr. Moul’s circular formula for this adjustment.

ks

-PLEASE SUMMARIZE MR. MOUL’S TESTIMONY REGARDING

COMMENTS ON HIS LEVERAGE ADJUSTMENT AND FINANCIAL
RISK.

PAWC Statement No. 11, page 29, li}les 2-6 states that “The leverage adjustme’n;t
is not intended, nor was it designed,-to address t;he reasons that stock prices vary

from book value... The leverage adjustment deals with the issue of financial risk

3
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-

and does not transform the DCF result to a book value return through a market-to-

book adjustment.”

PLEASE EXPLAIN HOW RATING AGENCIES ASSESS FINANCIAL
RISK: |
Rating agencies assess ﬁnanciail risk-based upon-the compan}:’s boolked debt
obligations and the ability ﬂof its cash flow to cover the interest payments on those 4
obligations:. The agencies use5 a c()mparhly’s financial statements for their analysis,

*

not market capitalization. Therefore, no matter how the Coinpariy’s investments

%

are valued in the market place, the financial risk does not change.

WHAT OTHER COMMEN TS DO YOU HAVE REGARDING THE
LE%’ERAGE ADJU STMENT AkND FINANCIAL LEVERAGE?

Since, as described above, financial risk does not change, the only difference
between the capital structures is the market gapitalizativoﬁ‘vé the book value of
equity. Since Mr. Moul has stated that his léverage adjustment sis not designed to .
address the reasons that the stocklpriceskvary from%book value, there is no need for

¢

a leverage adjustment.

PLEASE DISCUSS WHY COMMISSION PRECEDENT IS A REASON TO

REJECT MR. MOUL’S “LEVERAGE ADJUSTMENT”:

bl
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There are several cases in which the same “leverage adjustment” has been
‘ ‘ .

rejected. First, thé Commonwealth Court in Blue Mountain Consolidated Water

e

Company v. Pennsylvania Public Utiﬁty Commission, 57 Pa. Commonw. 363, 426
A.2d 724¥(198 1), stated that the “[R]ecord must be femanded to the Public Utility
Commission for ‘clariﬂcation of findings concerning fair rate of return.” On
remand, thé COmm;ssion responded to the Court’s vrecjuest for clarification by
identifying 7 principles that were applied to analyze the company’s required and

lawful fate of return. At 5-5 P.U.R. 502, p. 503-504 (1982) the Commission’s third

1

identified principle states:

« (3) Market price-book 'value ratios are not a goal of regulation but a
result of regulation, general economic factors and' individual
company’s characteristics of management, operations and perceived
-future. In general, we view d market-book fatio in the area of one-to-
one-as appropriate for regulated indusatry.;

#

Second, in Pennsylvanic; Public Utility Commission v. Metropolitan Edison Co.,

DocketNo. R-OOp61366, p- 34 (Order entered January 11, 2007), the Commission

did not acceﬁt’ the company’s financial risk increment related to'the leverage

differénce between market capital structures and book value capital structures.
Third, in Pennsylvania Public Utility Cémmission v. Aqua Pennsylvania, Inc.,

Docket No. R-00072711, (Order entered July 31, 2008), the Commission rejected

&

the ALJ’s recommendation for a leverage adjustment stating, “[ T]he fact that we

have. granted leverage adjﬁstments in the past does not mean that such adjustments
-

are indicated in all-cases.” Opinion at p. 38 Most recently, in the case of

b
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Pennsylvania Public Utility Commission, et al v. City of Lancaster-Bureau of

Water, Docket No. R-20 10-21%9103, the Commission agreed with the OTS

" position and stated-in the Order entered July 14, 201 1, “any adjustment to the

‘results of the market based.DCF...are unnecessary and will harm ratepayers.

Consistent with our determination in Aqua 2008 there is no need to add a leverage

adjustment.”

%

MR. MOUL HAS CITED MO*DIGLIANI*AND MILLER’S RESEARCH ON

THE SUBJECT OF CAPITAL STRUCTURE AND COST OF CAPITAL AS

JI;TSTIF ICATION FOR HIS LEVERA:GE ADJUSTMENT. IS THIS

" APPROPRIATE?

No- -Mr. Moul has misinterpreted Modigliani and Millet’s theory and used it in a

way the researchers never advocated. Modigliani and Miller’s research primarily

¥

sought to understand company capital investment behavior, not the financial risk
associated with a stock’s market price diverging from its book value. Also, the

adjustment and formula er;lployed by Mr. Moul cannot be found in the research he

4

cites.

L4

EXPLAIN FURTHER WHAT THE WORK OF MODIGLIANI AND

MILLER STATES ABOUT THE EFFECT OF THE TYPE OF CAPITAL

*

EMPLOYED, DEBT OR EQUITY, ON THE VALUE OF THE FIRM.

27
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The work of Modiglian‘i‘ and Miller actuall)'/ points to the opposite conclusion of |,
Mr. Moul: i

Tha; is, the market value of any firm is independent of its

capital structure. -
Furthermore,

. ~..the value of any firm must be independent of its financial

2
structure.

®

ARE YOU AWARE OF ANY OTHER ACADEMIC LITERATURE THAT
SUPPORTS MR. MOUL’S “LEVERAGE ADJUSTMENT”?
No. Iam not aware of any other academic literature that supports Mr. Moul’s

3

“leverage adjustment”. ‘

ARE THERE FLAWS IN THE FORMULAS MR. MOUL USES IN HIS
ANALYSIS? *

Yes. First, Mr. Moul’s formulas, ki = ke — (((ku — i) 1-t) D/E) — (ku — d) P/E
and ke = ku + (((ku — i) 1-t) D/E) + (ku — d) P/E), do-not appear anywhere in the
research he cites. Second; his formula to dgtermine the cost of equity of a 100%

equity ﬁr{n does not actually«determine the cost of equity of a 100% equity firm.

Modigliani, Franco and Mxller Merion H. "The Cost of Capital, Corporation Finance, and the Theory of
Investment" American Economzc Review, JunS8, p268. +

Modigliani, Frahco ant Miller, Merton H. “The Cost of Capital, Corporation Finance, and the Theory of
Investment: Reply" American Economic Review, Jun65, p525.

" 28 ;
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Instead, the formula assumes the rate to 9.00%. Third, the 11.44% market

determined cost equity (ke) ié solved by using the 9.00% “solved” for in the

‘formula for “ku”. Finally, the literature Mr. Moul cites does not espouse using the

*

formulas in a DCF adjustment setting.

PLEASE EXPLAIN HOW MR. MOUL’S FORMULA DOES NOT
AQTU}xLLY DETERMINE THE COST OF EQUITY OF A 100% EQUITY,
FIRM.

This can be seen easily on page E-12 of Mr. Moul’s apper;dix. The formula
“solving” for ku, cost of equity for ah all-equit§ firm does not actually solve .for'

“ku”. In order to solve for d variable in algebra, such as “ku” in this case, every

" appearance of that variable must be moved to one side. Mr. Moul’s equation has

not dorie this, as seen on page E-12 the term “ku” listed on both sides of the

equation. Further, in Mr. Moul’s formula on page E-12 the “ku” on the right hand

side of the equation is solved for before the left hand side “ku”.is solved (which
are the same factor). That is to say that “ku” is solved before !‘m‘ku” is solved,
which is not poséiblg. There is also no source for the 9.00% on the right hand side
of the equation, which is the “ku” variable. Therefore, Mr. Moul’s 9.00% is

arbitrary, and cannot be relied upon.

29
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-

CAPITAL ASSET PRICING MODEL

WHAT IS THE CAPM FORMULA IN ITS SIMPLEST FORM, AS USED

"IN BASE RATE CASES?

The CAPM formula in its simplest form, as used in base rate cases, is the cost of

equity:equalnto the risk free rate of return plus a risk premium.

WHAT IS THE RISK PREMIUM FORMULA IN ITS SIMPLEST FORM,
AS USED IN BASE RATE CASES?

The risk premium formula in its simplest forin, ds used in base rate cases, is risk

- 'premium equal to the rate of return on the overall stock minus the risk free rate of

return, multiplied by beta (systematic risk).

-

INFLATED CAPM BETAS

HOW HAS MR. MOUL INFLATED THE BETAS EMPLOYED IN HIS

CAPM ANALYSIS? _

"

¥

" Mr. Moul has used the same logic for inflating his CAPM betas that he used to

enhance his DCF refurns, through a financial risk, or leverage, adjustment (PAWC'

Statement No. 11, page 38-39): Such enhancements are unwarranted for beta in a
‘

CAPM analysis for the same reasons that enhancements are unwatranted for DCF

results. Also, if the unadjusted Value Line betas do not reflect an accurate

investment risk, as Mr. Moul contends, the question naturally arises as to why

Value Liné does not publish bétas that are adjusted for leverage. Until this type of
30 5
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1 adjustment is demonstrated in the academic literature to be valid, such leverage

L =

2 . adjusted-betas in a CAPM model should be appropriately rejectéd.
3 .
4  SIZE ADJUSTMENT

-

5 Q: WHATIS MR. MOUL’S SIZE ADJUSTMENT?"

6 A.- Mr. Moul makes a IEOLbasis point adjustment because he believes ais the size ofa
7 g ﬁrm‘decre’ases, its risk and hence, it’s required return inctreases (PAWC Statement
8 ‘ NV"{ No. 11, page 41, lines 10-11). Further, Mr. Moul uses the SBBI Ye“a?book to
9 . argue that the returns for ’gtocks in lower deciles had returns in excess of those
10 shown by the simple CAPM, and 1tphe, Ibbotson data “confirms” this phenomenon
1. for el,ectric and gas companies, where small-cap c;)mpapies,ha‘ve outperfoi'rned
12 . large-cap com‘paﬁies by over 300 basis points over the last 80 years. (PAWC
13 - TStatem§nt No. ll,vpage 41, lines 19-23). |
14 '

¥

15 Q., WHY.IS MR. MOUL’S SIZE ADJUSTMENT UNNECESSARY?

16 A. Mr. Moul’s size adjustment is unnecess‘éry because while there is technical
17 . literature supporting adjustments felatiﬁg to the size of a company, this literature is
18 not speciﬁc to the utility industry. Furthermore, in addr;:ss;n“g the technical
19 literaturé of SBBI; one can see that m;ikir;g an adjustment based on this source
20 would be in e_rfor"'beéause it is not specific to utilities, suffers from a survivorship N
+21 “ bias and the January effect, and is unpredictaple. i
31
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IS THERE ANY ACADEMIC EVIDENCE THAT SUPPORTS THE LACK
OF VALIDITY OF THE BUSINESS RISK ADJUSTMENT FOR UTILITY:

COMPANIES? : -

" Yes. ) OTS Exhibit No. 1, Schedule No. 6, presents an article by Annie Wong,

“Utility Stocks and the Size Effect: An Empirical Analysis”, from the Journal of
Midwest Finance Association in 1993, pp. 95-101, that concluded:

The objective gf this study is to examine if the size effect exists

in the utility industry. After controlling for equity values, there is

some wéak evidence that firm sizé is a missing factor from' the

CAPM for the industrial but not forutility stocks. This implies

that although the size phénomenon has been strongly

.documented for the industrials, the findings suggest that there is

no need to adjust for the firm size in utility rate regulation.
While this article is older, until such time as a credible tip-to-date article is
provided to reflite these findings, the size adjustment should be rejected.
DO YOU HAVE ANY COMMENTS REGARDING MR. MOUL’S USE OF
THE SBBI YEARBOOK TO “CbNFIliM* THE SIZE PHENOMENON
FOR ELECTRIC AND GAS COMPANIES?

Yes. Mr. Moul erronéously refers to electric and gas companies from the SBBI.

yearbook as stated in R. Morin’s New Regulatory' Finance book, pages-181-182

(2006). What Mr. Moul fails to note is that the SIC code for the companies is 49,

for which there are no regulated utility companies included (OTS Exhibit No. 1,

« Schedule'No. 7). The companies under this SIC code include utility contractors,

fiber optics-equipment and systems companies, electric contractors, pipe line

¥

f
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contractors, and a citrus fruit grove. Therefore, Mr. Moul’s evidence of the size

effect is not relevant to the utility industry.

CAN YOU EXPLAIN WHY MR. MOUL’S SIZE ADJU STMENT- SUFFERS
FROM A SURVIVORSHIP BIAS?

Mr. Moul’s size adjustment suffers from survivorship bias because the source he
relies on, the SBBI Yearbook, measures the historical difference in return between
large companies and small companies in major indices over a long period of time.
Survivorship bias refers to the tende‘r{cy for failed companies to be excluded from
perfoﬁnancé studies because they no longer exist. This skews resqlt.s higher
because only companies strong enough to survive the period are included in the
study. F urthermofe, in order for a small company to break into a national index, it
must be very successful. Therefore, it is reasonable t.o believe that the return of
the small companies being ﬁr'neasure‘d, the ones that make it onto the list, afe
considerably higher than the return pf many small firms that were not suécessful
enough to be on the list or have failed. The returns of those less successful sma.ll:

firms are not reflected.in the SBBI data but surely are considered by investors.
- - 3

hl

Therefore, by simply measuring excéeptionally successful small firms, a subset of
' 7 !

all small firm retuins, the size-effect has a survivorship bias that does not

accurately portray investor expectations.
3
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CAN YOU EXPLAIN WHY MR. MOUL'’S SIZE ADJ{J§TMENT SUFFERS
FRO"M THE mJANUARY EFFECT?

The size effect is seasonal an;i is sometimes called the January effect because
virtually all of the ;mall stock effect occurs ifi the month of J al‘lualry.~3 Therefore,
the excess returns that Mr. Mol claims is attribL:table to a fifm’s size are also
equally attributable to the month of J. anuary. Cu;fently,‘there is no general}y
accepted explanation for this effect. To recommend regulatory ‘support of a size
premium present in only& one month (January)is unreasonable.

PLEASE DISCUSS THE UNPREDICTABILITY OF THE SBBI
YEARBOOK’S SIZE PREMIUM.

The Ibbotson SBBI 2009 Year:book states on page 105, “By simple gdeﬁn’ition, one
cannot expect risky companies to always outperform less risky compgniés; |

[

otherwise they would not be risky.” It continues “One thing that we do know

+

.about the size premium is that it is cyclical in nature...It is not unusual for the size

3

premium.to follow several years of consistently positive values with several years
of consistently negative values...We should actually expect periods of small stock

underperforimance as well as over performance in the future.” Using this _

information, one could argue that the performance of largée stocks is equal to that

Ibbotson SBBI 2009 Classic Yearbook, page 101.
34
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- of small stocks on average. Therefore, Mr. Moul’s size adjustment is not

necessary.

RISK ANALYSIS

PLEASE SUMMARIZE MR. MOUL’S TESTIMONY REGARDING

FINANCIAL DATA COMPARISON FOR PAWC AND THE WATER

GROUP.

Mr. Moul discusses several categories of risk on pages 10-13 of PAWC Statement

No. 11, including size, market ratios, common equity ratio, return on book equity,

operating ratios, coverdge, and quality of earnings, internally generated funds, and
betas. Mr. Moul concludes that the Company has a higher degree of capital

* |
intensity than the water-group, its equity returns display more variability, its

returns were'lower; and its creditor protection was weaker.

*

T

WHAT COMMENTS DO YOU HAVE REGARDING MR. MOUL’S

FINANCIAL DATA COMPARISON FOR PAWC AND THE WATER

GROUP?

First, I would like to point out that the analysis on “Return on Book Equity”

¥

v

t

applies a standard deviation for PAWC to tfle Water group’s average return; The

standard deviation for the Watet Group is 1.55%, instead of 0.7%, and when

diyfded by the average 9.5% return average, thé coefficient of variation is 0.165;

-

35

" instead of 0.074 (OTS Exhibit No. 1, Schedule No. 8, page 1 of 10). This shows,

37
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that PAWC has less variability in earnings, and thus less risk, than the Water
Group. Furthermore, a review of the Water Group ﬁnan(;ial data in OTS Exhibit
No. 1, Schedule No. 8, shows that PAWC falls within the ranges of the Water
Group. BY falling within the ranges of the Wa:[er Group, they have thus

outperformed some companies in'all criteria. The conclusion, then, is that PAWC

has a risk profile similar to that of the" Water Group.

" COST OF COMMON EQUITY .

12
13
14
15
© 16
17
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19

20

21

© 22

“

WHAT IS YOUR RECOMMENDATION FOR THE APPROPRIATE COST

OF COMMON EQUITY IN THIS PROCEEDING?

Based upon my analysis, I recommeénd a cost of common equity of 8.56%.
3

WHAT IS THE BASIS FOR YOUR RECOMMENDATION?

I arrived at: this equity return using the DCF method. I used the CAPM method

yield, a 52 week dividend yield, and a'cz)nibina‘gion of earnings growth forecasts

and a log-linear regression analysis growth rate.

LS

DISCOUNTED CASH FLOW

PLEASE EXPLAIN YOUR DCF ANALYSIS.

My analysis employs the standard discrete DCF model as portrayed in the

following formula:

&

i

36

i

¢

‘only as a check to my DCF results. My DCF analysis employed a spot dividend
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k =, Costof equity

=
i

Dividend expected during the year

a°
<o
1

Current price oﬁ the stock

g = Expected growth rate of dividends |
When a forecast of Dy/Py is not available, DO/PQ (the current ciﬁvidend divided 1E)y
the current price) must be adjusted by % the expected growth rate * irf order to .

account for changes in the dividend paid in period 1.

&

. PLEASE EXPLAIN HOW YOU DEVELOPED THE DIVIDEND YIELDS

USED IN YOUR DCF ANALYSIS.

H

A representative dividend yield must be calculated over a time frame that avoids.

the problems of short-term anomalies and “stale” data series. . For purposes of my

DCF analysis, the dividend yield calculation places equal emphasis on the most

recent spot and 52 week avérafge dividend yields. The following table summarizes

H

my dividend yield computations for the barbm_eter group: «

%

The adjustment of 4 the growth rate is used when the timing of the dividend increase is not known for
certain. It could occur next month, or in the twelfth month. On average, it is safe to assume that'the increase
will occur half way through the prospective year. Therefore, an adjustment by V2 the expected growth rate is

appropriate. . 5
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Spot 07/2011  .52-week Average Average
o) . (%) . ()

Eight Company 3.41 3.49 3.45
Barometer Group :

Source: OTS Exhibit No. 1, Schedule No. 9.

WHAT INFORMATION DID YOU RELY UPON TO DETERMINE YOUR
EXPECTED GROWTH RATE?
I have used two approaches to arrive at a representative growth rate. I have

examined both earnings growth forecasts and log-linear regression analysis data.

PLEASE EXPLAIN YOUR USE OF EARNINGS GROWTH FORECASTS.
I'have used five year projected growth rate estimates from established forecasting.
entities including Value Line, S&P, Yahoo Finance, Clear Station, Msy Money,

Morningstar, and Smart Money.

WHAT WERE THE RESULTS OF YOUR FORECASTED EARNINGS
GROWTH RATES? :

The expected growth rates for the eight company barometer group are presented in

" OTS Exhibit No. 1, Schedule No. 10, page 1 of 3. The growth rates are 5:50%,

7.17%, 3.76%, 5.67%, 3.67%, 3.00%, 10.67%, and 6.0%. The average of the

eight companies’.growth rate forecasts'is 5.68%.

38

40



10
11
12
13
14
15
'. 16

17

18

19

20

21

DO YOU HAVE ANY ADDITIONAL COMMENTS ON THE RESULTS
FOR THE 5 YEAR PROJECTED GROWTH RATES?

Yes. While these 5 year projected growth ratés can be used in analyses, one must

be aware that analysts’ estimates may be biased.

PLE_ASE EXPLAIN.

Analysts’ estimates are an attempt to forecast future cash flows and thus expected
earnings growth. However, it should be kept in mind that prudent judgment must
l;e exercised as to the sustainability of fore;asted growth rates with respect to the
base earnings. If the base year earnings are abnormally high, the growth rates
from which they are calculated will be biased downward. Similarly, if the base g

year carnings are abnormally low, the’growth rates from which they are calculated

will be biased upward. As a result, it is necessary to employ a methodology to

" smooth out the abnormally high or low base year earnings.

P

WHAT METHODOLOGY DO YOU RECOMMEND TO DETERMINE A

4

MORE APPROPRIATE LONG TERM GROWTH RATE?

£

I recommend using a log-linear regression analysis.

+

WHAT IS A LOG-LINEAR REGRESSION, FOR THE PURPOSES OF

DETERMINING A LON G-TERM' GROWTH RATE?

39
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* points are plotted as natural logarithms.

A log-linear regression is a standard time-series linear regression in which data
Linear regression analysis assumes that a linear relationship exists between
r - ‘
two variables. This means that if the two variables were plotted on a graph; a

-

stra;ight lin€ would take shape, and a best fit line could be calculated. However, in
certain cases, raw growth data was plotted and instead of a straight line being
formed, a hyperbola was formed. In'these cases, the data must be transformed
before a regression can be calculated. To create a linear relationship with the
growth data, the earnings per share must be transformed by the natural log, or log
with a base e. The natural log data is then pfotted and the slope of the best fit line
is determined; this slope is the growth rate, but in natural log form. To make the

4

slope meaningful, one calculates the inverse log.

E]

&

HOW.HAVE YOU:USED THE LOG-LINEAR REGRESSION IN
ﬁETI?RMINING A\i\l APPRQPRIATE LbN G-TERM GROWTH RATE?
For ny log-linear regression analysis, I calculated the natural lo’g}of the earnings
per share for each company for each year.from ZQOS to 2015. Ithen calculated the
slope of the linear r;gression line creatéd by the earnings per share data poi'nt)s.
The slope coefficient is the continuous growth rate that must be converted to an
annual growth rate: To arrive at an annual growth rate, I took the antilog of the‘:

continuous growth rate and subtracted one.

&
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DO OTHER FINANCIAL PUBLICATIONS EMPLOY LOG-LINEAR

>

REGRESSION ANALYSIS? R
Yes. I/B/E/S International, Inc. employs log-linear regression analysis when

¥

calculating five year growth rates. Academic literature such as Intermediate
Financial Management by Eugene F. Brigham and Louis C. Gapenski support the

use of log-linear regression analysis when calcﬁlatin'g growth rates. (OTS Exhibit

No. 1, Schedule No."11). . .

WHAT WERE THE RESULTS OF YOUR LOG-LINEAI} GROWTH RATE
ANALYSIS?
The results of my 16g-linear regression dnalysis afe growth rates of 9.29%, 6.85%,

3.39%, 5.29%, 4.43%, 4.17%, 1.50% and 5.99% “This data results in'an average

growth rate of 5.11 %. (OTS Exhibit No. 1, Schedule No. 10, page 2 of 3).

.WHAT ARE THE RESULTS OF YOUR DISCOUNTED CASH FLOW

s ~

ANALYSIS BASED ON YOvUR-RECO(MMENDED DIVIDEND YIELDS
AND GROWTH RATES?

The following table summarizes my results:

.
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Eight Company Barometer Group

Source: OTS Exhibit No. 1,
Schedule No. 12.

'8.52-8.61%

Range

WP-PRM:1R(a)

Selection

8.56%

i

WHAT IS THE BASIS,FOR YOUR SELECTION OF THE MIDPOINT OF

THE DCF RANGE FOR THE BAROMETER GROUP?

I chose the midpoint of the range in order to‘balance the analysts’ optimistic

estimates with the log-linear regression analysis.

FOR PAWC? |

capital structure as the barometer group, and has no difference in'risk when

*WHAT IS THE BASIS FOR RECOMMENDING THE SAME MIDPOINT

As shown in OTS Exhibit No. 1, Schedule No. 1, page 2, PAWC has 4 similar

compared to the barometer group. Therefore, the midpoint of my range is

appropriate in this case.

HAVE YOU TAKEN INTO CONSIDERATION MARKET PRESSURE

B

AND SELLING AND ISSUANCE EXPENSES IN MAKING YOUR'

RECOMMENDATIONS?

Yes. I have considered these items, but-have not made any adjustments to account

for them. I believe that market pressure, selling and issuance expenses are an

additional cost of capital that are incurred at the time of issuance. The efficient

42
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market hypothesis asserts that prices on traded asséts (e.g. stocks, bonds, or

property) already reflect all known‘information, and therefore aré unbiased in the
sense that they reflect the collective beliefs of all investors about future prospects’.
Therefore, th}é cutrent m;rket price of common stock al;eady reflects these selling
and issuance costs, as investors already capitalized market pressure and issuance
expenses in determining the value of the stock at the time of purchase.’ Since my
analysis is market based, these items have been takg}l into consideration. J‘As a

result, I have made no additionalladjustmentsb' to account for market pressure,

selling and issuance expenses.

CAPITAL ASSET PRICING MODEL (CAPM)

EXPLAIN YOUR LIMITED USE OF THE CAPM MODEL..

I have included a CAPM analysis as a result of an increased interést by the
Commission in éonﬁrming thé DCF results submitted in base raté cases-by th‘é use
of a second method." It is my p;ofessional opinion that the %APM should be used
as the second method tc; check the DCF results. ‘ |

* ¢
|2

PLEASE EXPLAIN YOUR CAPM ANALYSIS.
My analysis employs the standard CAPM model as portrayed in the followin‘g -

formula:

Fama, Eugene (1970). ““Efficient Capital Markets: A Review of Theory and Empirical Work.” Journal of

" Finance 25: 383-417. K
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K:R+B(Rm_Rf)

Where:
k = Cost of equity:
R¢ = Risk-free rate of return
R, = Expected rate of return on the overall stock market
B = Beta measures the systematic risk of an asset

The CAPM formula above is actually a form of the more general risk premium

A3
=

approach and is based on modern portfolio theory. The method hypothesizes that
the investor required return on a company’s stock is equal to the return on a “risk
free” asset plus an equity premium;reﬂecting that company’s investment risk. In
the CAPM, two types of risk are associated with a stock: (1) firm-specific risk
(unsystematic risk) and (2) market risk (sys‘;ematic risk) which is measured by a
firm’s beta. The CAPM only allows fork investors to receive ;1 return for bearing
systematic risk. Unsystematic risk is assumed to be diversified away, therefore .

L

does not earn a return. - -

WHAT IS BI*iTA, AS EMPLOYED IN YOUR USE OF THE STANDARD

- CAPM MODEL? ;

Beta is a measure of the systematic risk of a stock in relation to the rest of the

stock market. A stock’s beta is es_tifhatéd by running a linear regression of a
stock’s return against the return on the overall stock-market. The beta of a stock

with an identical prjée‘pattérn* as the overall stock market will have a beta 6f 1. A

. 1
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stock with a price movement that is greater than the overall stock market will have
a beta that is greater than 1, and would be described as having more investment
risk than the market. Conversely, a stock with a price movement that is less than

the overall stock market will have a beta of less than 1, and would be described as

l having less investment risk than the market.

-

WHAT BETA DID YOU CHOO§E FOR YOUR CAPM ANALYS‘IS?

In estimating an equity cost rate for the group of eight water utility companies; I
am using the average of the betas for the companies as provided in the Value Line
Investment Survey. As shown on OTS Exhibit No. 1, Schedule No. 13 the |
average beta for the eight company barometer group is 0.7”3, and would be
described as havir’lg less investment risk than the market.

WHAT RISK-FREE RATE OF RETURN HAVE YOU CHOSEN FOR
YOUR CAPM ANALYSIS?

For my CAPM analysis, I have chosen to use the risk-free rate of return (Ry) from
the projected yield on 10-year Treasury_"Bonéi’s. While the yi€ld on the short-term
T-Bill is a more theoretically correct parameter t6 represent a risk-free yield, this
yield can be extremely volatile. The volatility of short-term T-Bills is directly
influenced by Federal Reserve policy. At the other extreme, the 30-year Treasury

Bond yield exhibits more stability, but is not risk-free. Long-term Treasury Bonds

have substantial maturity risk associated with the market risk and the risk of
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unexpected inﬂation.‘ Long-term treasuries normally offer higher yields to
compensate investors for these risks. As a result, I chose to use the projected yield
on the 10-year Treasury Bond because it balances the short comings of the chezr
two alternatives. As shown on Schedule No. 14 of OTS Exhibit No. 1, the yield
on the 10-year Tréasury Bond is expectedfto range between 3.20% and 5.00% over
the next five-years. For my a}lalysis, I chose 3.84%, which is the average over the

kS

next five years.
PLEASE EXPLAIN HOW YOU DETERMINED THE RETURN ON THE

OVERALL STOCK MARKET, AS EMPLOYED IN YOUR CAPM

. ANALYSIS.

To arrive at a representative expected return on the overall stock market, I

surveyed three sources. As shown in OTS Exhibit No. 1, S¢hedule No. 15, Value

. S

Line expects its universe-of 1500 stocks to have an average yearly return of
14.47% over the nex:[ 3 to 5 years, based on a forecasted diVi(lengi yiAeldyof 2.00% .-
and a yearly index appreciation of 60%. M9rningstér expects the S&P 500 index
to have an gverage yearly ;etum of 12.78% over the next 5 years, baséd upon a
forecasted dividend yield of 2.18% and an expected increase in'the S&P 500 inde>§
of 10.60%. A-historical return for the S&P Composite Inde;< is routinely ﬁ;ed asa

benchmark for the expected return on the overall stock market. Thi$ component

can vary widely depending on the historic period used.

46
48.



10
11
12
13
14

15

*

EXPLAIN THE RANGE OF EXISECTED RETURN ON THE OVERALL

STOCK MARKET YOU CALCULATED USING THE HISTORICAL

RETURN FOR THE S&P COMPOSITE INDEX.

,
Using the geometric mean of historic returhs, I calculated the following results:

S

Time Period Return
84 Years 9.81%
43 Years® - 9.73%
23 Years 9.36%
12 Years 2.93%
7. Years ) .5.52%
Average s 7.47%

Source: OTS Exhibit No. 1, Schedule No. 15, p. 2.

WHAT ARE THE EXPECTED RETURNS ON THE OVERALL STOCK

MARKET BASED ON YOUR FORECASTED AND HISTORIC CAPM

ANALYSIS?

The results of these 2 expected return calculations are presented on OTS Ex. No.

1, Sch. 15. These results are 13.62% for my forecasted CAPM analysis and 7.47%

for my historical CAPM analysis.

WHAT ARE THE COST OF EQUITY RESULTS FROM YOUR
FORECASTED AND HISTORIC CAPM ANALYSIS?

The results of these two analyses are as follows: <~

47
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CAPM cost of ‘equity
Forecasted 10.99%
Historic 6.49%

Source: OTS Exhibit No. 1, Sch. 16.

HOW DID YOU INCORPORATE THESE RESULTS INTO YOUR:

OVERALL COST OF EQUITY?

/

I have included the results of this CAPM analysis in my overall cost of equity
calculation only as a check to my DCF result. The DCF model measures the cost

of equity directly by measuring the discounted.present value of future cash flows’

hi

of the company and it is these cash flows that actually pay dividends to
shareholders. The CAPM model is flawed, first theoretically because it measured
the cost of equity indirectly through the cost of a risi(‘ free asset and second in

practice becausé it can be manipulated by the time period used to calculate the

,overall market return. Despité these flaws in the CAPM., it is a commonplace cost .
i

of equity measure, and is appropriate as a check. My recommended return of

8.56% is within the range of the CAPM results thereby confirming the *

- 1
H

15

16

17

18

19

-

reasonableness of my DCF results.

<

OVERALL RATE OF RETURN

WHAT.IS THE COMPANY’S PROPOSED OVERALL RATE OF

‘RETURN?

48
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The Company’s proposed overall rate of return is 8.88% (PAWC Exhibit No. 11-

A, page 1 of 33, Schedule 1 [1 of 1]).

WHAT IS OTS’S RECOMMENDED OVERALL RATE OF RETURN?
OTS Exhibit No. 1, Schedule Noj 1, page 1.0f 2, shows the calculation of an

appropriate overall rate of return for Pennsylvania American Water Company to

be 7.38%.

DOES THIS CONCLUDE YOUR DIRECT TESTIMONY? k

Yes. .o K
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Appendix A
Emily Sears

Professional Experience

k4

e Commonwealth of Pennsylvania, Publi¢ Utility Commissiof
Fixed Utility Financial Analyst
Office of Ttrial Staff
May 2009 - Present .

¢ Commonwealth of Pennsylvania, Public Utility Comrhission
Fixed Utlity Financial Analyst
Bureau of Fixed Utility Services
April 2008 — May 2009

¢ Nationwide Insurance Company
Personal Lines Underwriting Screener
Octobér 2004 — May 2007

Education

° Universi'ty of Pfttsburgh, College of Busines'; Administration
Bachelors of Science in Business Administration .
" Major = Finance
August 2004, ..

¢ Society of Utility and Regulatory Financial Analysts
_ Certified Rate of Return Analyst
June 2010

TESTIMONY SUBMITTED:

. "I have testified and/or submitted testimony in the following proceedings:

5

 Duquesne Light Company, Docket No. M-2009-2093217
e  West Penn Power Company d/b/a Allegheny Power, Docket No. M-2009-2093218
‘« Duquesne Light Company, Docket No. M-2009-2123948

o West Penn Power Compariy d/b/a Allegheny Power, Docket No. M-2009-2123951
e Uulities, Inc. —Westgate, Docket No. R-2009-2117389

¢ Utilities, Inc. of Pennsylvania, Docket No. R-2009-2117402

&
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PECO Energy Company - Electric Division, Docket No. P-2009-2143607 .

PECO Energy Company — Gas Division, Docket No. P-2009-2143588
Philadelphia Gas Works, Docket No. R-2009-2139884 -

Yoik Water Company, Docket No. R-2010-2157140

City of Lancaster, Docket No. R-2010-2179103

Columbia Gas of Pennsylvania, Inc., Docket No. R-2010-2215623
CMV Sewage, Inc., Docket No. R-2011-2218562

53



N WP-PRM-1R(b)

OTS Exhibit No. 1
Witness: Emily Sears

PENNSYLVANIA PUBLIC UTILITY COMMISSION

*

\

PENNSYLVANIA AMERICAN WATER COMPANY

¥

Docket No. R-2011-2232243

‘Exhibit to Accompany

the . .

Direct Testimony
~of

Emily Sears

Office of Trial Staff

Concerning:
¥

Rate of Return
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OTS Exhibit No. 1
Schedule 1
Page 1 of 2

- &

Summary of Cost of Capital

Type of Capital

Ratio . .Cost Rate Weighted Cost *

Long term Debt
Preferred Stock
Common Equity

Total

A8 200%, 5400 2.94%
058%, & 1% 0.06%
51.12% S.E8%  4.38% -

7.38%
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OTS Exhibit No. 1

"

Source: Compustat

Schedule 1
Page 2 of 2
Summary of Cost of Capital . e
2010 2009 2008 2007 2006
Type of Capital Ratio Ratio Ratio Ratio Ratio
American States Water ’
Long term Debt 4426%  45.97% 46.19%  46.93%  48.56%
Preferred Stock 0.00% 0.00% 0.00% 0.00%  .0.00%
Common Equity *55.74% 54.03% 53.81% 53.07% 51.44% -
100.00%  100.00% 10000%  100.00% 100.00%
Aqua America
Long term Debt 56.60% 55.55% 54.06% 55.40%  50.75%
Preferred Stock 0.00% 0.00% 0.00% 0.00% . 0.00%
Common Equity 43.40% 44.45%" T 45.94% 44.60% 49'.25%
. 100.00%  100.00% 100.00%  100.00% 100.00%
.Artesian Resources Corp »

. Long term Debt 52.48% 53.77% 55.06% 51.87% 59.84%
Preferred Stock 0.00% 0.00% 0.00% 0.00%.. 0.00%
Common Equity 47.52% 46.23% 44 .94% 48.13%  40.16%

100.00%  100.00% 100.00%  100.00% 100.00%
California Water ’ : -
Long term Debt’ 52.39% 47.08% 41.64% 4263%  43.32%
Preferred Stock 0.00% 0.00% 0.00% 0.55% 0.55%. ‘
Common Equity 47.61% 52.92% 58.36%. 56.82%  56.13%
. 100.00%  100.00% 100.00%  100.00% 100.00%
Conhecticut Water Services
Long term Debt 49.49% 50:59% 46.94% 47.78% 44.44%
Preferred Stock 0.34% 0.35% * 0.39% 0.40% 0.44%
Common Equity 50.16% 49.06% 52.67% 51.82%  55.12%
100.00%  100.00% 100.00%  100.00%. 100.00%
Middlesex Water o
Long term Debt 43.11% 46.62% 45.57% 4897%  49.51%
Preferred Stock 1.08% 1.26% 1.30% 1.47% 1.50%
Common Equity 55.81% 52.12% - 53.12% 49.55%  48.99%.
100.00%  100.00% 100.00%  100.00% 100.00%
SJW Corp. - ' V )
Long term Debt 53.69% 49.41% 46.00% 47.73%  A1.77%
Preferred Stock 0.00% .. 0.00% 0.00% 0.00% 0.00%
Common Equity 46.31%  50:59% 54.00% 52.27% . 58.23%
100.00%  100.00% 100.00%  100.00% -100.00%
York Water Company - : -
Long term Debt ' 48.26% 45.72% 54.51% 46.50%  48.31%
Preferred Stock 0.00% 0.00%' 0.00% 0.00% 0.00%
*Common Equity 51.74% 54.28% 45.49% 5350%  51.69%
v, 100.00%  100.00% 100.00%  100.00% 100.00%
§ Year Average o ’
! Long term Debt 48.98%
Preferred Stock 0.24%
Common Equity 50.78%
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OTS Exhibit No. 1
Schédule No. 2

" Mergent Bond Record Public Utiltiy Bonds A-Rated Baa-Rated Range
‘ ) Juret 5.46%  6.18% 5.01%
Julk13 526%  5.98% 5.01%
Jui-t 5.01% 5.55% 5.10%
“Gep-10 5.01%  5.53% 5.26%
Con1s o 5.10% 562%  5.26%
Nev-10  537%  5.85%  5.32%
Dec-10 5.56%  6.04%  5.26%.
Jan-11 557%  6.06% 5.37%
Fede11 568%  6.10% 5.46%
Par-11 556%  597%  553% -
Ape-17 555%  5.98% 5.55%
Way-11  '532%  574%  5.55%
Jun-11 526%  567%  5.56%
Average 5.36% 5.87% 5.56%
« 557%
5.62%
5.67%
5.68%
5.74%
5.85%
5.59%
5.97%
'5.98%
5.98%
6.04%
6.06%
6.10%
6.18%
Average of Range 5.60%
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The Capital Asset Pricing Model:
Theory and Evidence

Eugene F. Fama and Kennéth R. French

3

‘he capital asset pricing model (CAPM) of William Sharpe (1964) and John :

Lintner (1965) marks the birth of asset pricing theory (resulting in a

Nobel Prize for Sharpe in 1990). Four decades latér, the CAPM is still
widely used in applications, such as estimating the cost of capital for firms and
evaluatihg the performance of managed portfolios. It is the centerpiece of MBA
1nvestment courses. Indeed it is often the only asset pricing model taught in these
courses.!

The attraction of the CAPM is that it offers powerful and intuitively pleasing
predictions about how to measure risk and the relation between expected return
and risk. Unfortunately, the empirical record of the model.is poor—poor enough
to invalidate the way it is used in appl1cat10ns The CAPM’s empirical problems may

reflect theoretical failings, the result of many simplifying assumptions. But they may
also bé caused by difficulties in implementing valid tests of the model. For example,
the CAPM says that the risk of a stock should be measured relative to a compre-
hensive “market portfolio” that in principle can include not just traded financial
assets, but also consumer durables, real estaté and human capital. Even if we take
a narrow view of the model and limit its purview to traded financial assets, is it

! Although every asset pricing model is a CaplLdl asset pricing model, the finance profession reserves the
acronym CAPM for the specific model of Sharpe (1964), Lintnér (1965) and Black (1972) discussed
here. Thus, throughout the paper we refer to the Sharpe-Lintner-Black model as the CAPM.

u Eugene F. Fama is Robert R. McCormick Distinguished Service Professor of Finance,
Graduate School of Business, University of Chicago, Chicago, Illinois. Kenneth R. French is
Carl E. and Catherine M. Heidi Professor of Finance, Tuck School of Business, Dartmouth
College, Hanover, New Hampshire. Their e-mail addresses are (eugene.fama@gsb.uchicago.
edu) and (kfrench@dartmouth.edu), respectively.
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legitimate to limit further the market portfolio to U.S. common stocks (a typical
cﬁoice), or should the market bé exparfded to include bonds, and other financial
assets, perhaps around the world? In the end, we argue that whether the model’s
(problems‘reflect weaknesses in the theory or in its empirical implementation, the
failure of the CAPM in empirical tests implies that most applications of the model
are invalid.

We beéin by outlining the logic of the CAPM, focusing on its prédictié)ns about
risk and expected return. We then review the history of empirical work and what it
says about shortcomings of the CAPM that pose challenges to be explained by
alternative models.

The Logic of the CAPM

¢ The CAPM builds on the moédel of portfolio choice developed by Harry
Markowitz (1959). In Markowitz’s model, an investor selects a portfolio at time
¢t — 1 that produces a stochastic return at ¢. The model assumes investors are risk
averse and, when choosing among portfolios, they care only about the mean and
variance of their one-period investment return. As a result, investdrs choose “mean-
variance-efficient” portfohos in the sense that the portfolios 1) minimize the
variance of portfolio return, given expected réturn, and 2) maximize’ expected
return, given variance. Thus, the Markowitz approach is often called a “mean-
variance model.” . .
*  The portfolio model provides an algebraic condition on asset weights in mean-,
Vanance—efﬁ(:1ent portfohos The CAPM turns this algebraic statement into a testable
predlcuon about the relauon between risk and expected return by 1dent1fylng a
portfolio that must be efficient if asset prices are to clear the market of all assets.

Sharpe (1964) and Lintner (1965) add two key assumptions to the Markowitz
model to identify a portfolio that must be mean-variance-efficient. The first assump-
tion is complete agreement: given market ciearing asset prices at £ — 1, investors agree’
on the joint distribution of asset returns from ¢ — 1 to ¢. And this distribution is the,
true one—that is, it is the distribution from which the returns we use to test the
model are drawn! The second assumption is that there is borrowing and lendmg ata
risk-free rate, ‘which is the same for all investors and does not depend on the amount
borrowed ‘or lent.

Figure 1 describes portfoho opportunmes and tells the CAPM story. The-
horizontal axis shows portfolio risk, measured by the standard deviation of portfolio
return; the vertical axis shows expected return. The curve abc, which is called the
minimum’ variance frontler traces combinations of expected return and risk for
portfolios of rlsky assets that minimize return variance -at*different levels of ex-
pected return. (These portfolios do not include risk-free borrowing and lending.)
The tradeoff between risk and expected return for minimum variance portfolios is
apparent. For example, an investor who wants a high expected return, perhaps at
point g, must accept high volatlhty At point 7, the invéstor can have an interme- '

* K
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diate expected return with lower volatility. If there is no risk-free borrowing or
lending, only portfolios above & alc;ng abc are mean-variance-efficient, since these
portfolios also maximize expected return, given their return variances.

" Adding risk-free borfowing'and lending turns the efficient set into a straight
line. Consider a portfolio that invests the proportion x of portfolio funds in a
riskfree security and 1 — x in sothe portfolio g. If all funds are invested in the
risk-free security—tilat is, they are loaned at the risk-free rate of interest—the result
is the point R, in Figure 1, a portfolio with zero variance and a risk-free rate’of
return. Combinations of risk-free lending and positive.investment in g plot on the
straight-line between R, and‘g. Points to the right of g on the line represent
borrowing at the risk-free rate, with the proceeds from the borrowing used to
increase investment in portfolio g. In short, portfolios that combine risk-free
lending or borrowing with some risky portfoho g plot along a straight line from R,
through g in Figure 1.2 .

2 Formally, the return, expected return and standard deviation of return on portfolios of the risk-free
asset f and a risky portfolio g vary with x, the proportion of portfolio funds invested in f, as
S

R;= xR+ (1 — ®)R,,
E(R) = xR+ (1 — x)E(R,),
g(R,) = (1 — x)o(R), x= 1.0,

which together,imply that the portfolios plot along the line from R, through g in Figure 1.
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To obtain the mean-variance-efficient portfolios’ available with risk-free bor-
rowing and lending, one swings a line from R, in Figure 1 up and to the left as far
as possible, to the tangency portfolio 7. We can then see that all efficient portfolios
are combinations of the risk-free asset (either risk-free borrowing or lending) and
‘a single risky tangency portfoho T. This key result is Tobin’s (1958) “separation
theorem.” -

The punch line of the CAPM is now straightforward. With complete agreement
dbout distributions of returns, all investors see the same opportunity set (Figure 1),
and they combine“the same risky-tangency portfolio 7" with risk-free lending or
borrowing. Since all investors hold the same portfolio .T" of risky assets, it must be
the value-weight market portfolio of risky assets. Specifically, each risky asset’s
weight in the tangency portfolio which we now call M (for the “market”), must be
thé total market value of all’ outstandihg units of the “asset divided by the total
market value of all risky assets. In addition, the risk-free rate must be set (along with
the prices of risky assets) to clear. the market for risk-free borrowing and lending.

In short, the CAPM assumptions imply that the market portfolio M must be on
the minimum variance frontier if the asset ' méarket is to clear. This means that the
algebraic relation that holds for any minimum variance portfolio must hold for the
market portfolio. Specifically, if there are N risky assets, | - .

(Minimum Variance Condition for M) E(R) = E(Rz)

‘ =+ [E(Ry) — E(Ru) 1B i=1,w.., Jy
In this equatiorif‘E(Ri) is the expected return on asset g, and B, the market beta
of asset i, is the covariance of its return with the.market return divided by the

b . < ¥
variance of the market return,

COV(R'I ’ RAI)

(Market Beta) B, = S

The first term on the right-hand side of the minimum variance condition,
E(R,), is the expected return on assets-that have market betas equal to zero,
which means their returns are uncorrelated with the market return. The second
term is a risk premium—the market beta of asset i, 8;,,, times the premium per
unit of beta, which is the expected market return, E(R,,), minus E(R,,,).

Since the market beta of asset i is also the slope in the regression of its return
on the market return, a common (and correct) interpretation of beta is that it
measures the sensitivity of the asset’s return to variation in the market return. But
there is another, interpretation of beta more in line with ‘the spirit of the portfolio-
-model that underliés the CAPM. The risk of the market portfolio, as'measured by
the variance of its return (the denominator 6f BzM), isa welghted average of the
covariance risks-of the assets in M (the numerators of ), for different assets).
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Thus, B,y is the covariance risk of asset i in M measuréd relative to the' average:
covariance risk of assets, which is just the variance of the market return.® In
economic’ terms, f3,,, is proportional to the risk each dollar invested in asset i
contributes to the market portfolio. ’

The last step in the development of the Sharpe-Lintner model is to'use the
assumption of risk-free borrowing and lending to nail down E(Rzy), the expected
return on zero-beta assets. A risky asset’s return is uncorrelated with the market
return—its beta is zero—when the average of the asset’s covariances with the
returns on other assets just offsets the variance of thé asset’s return. Such a risky
asset is riskless in the market portfolio in the sense that it confributes nothing to the
variance.of the market return. -

When there is risk-free borrowing and lending, the expected return on assets
that are uncorrelated with the market return; £ (RZM) must equal the risk-free rate,
*Rf The relation’ between expected return and beta then becomes the familiar

Sharpe-Lintner CAPM equation,
.

»

(Sharpe-Lintner CAPM)  K(R) = Ry + [E(Ry) — R)1Buw, i=1,..., N.

In wotds, the expected return on any asset ¢ is the risk-free interest rate, Rf, plus a
risk premium, which is the asset’s market beta, 3,,,, times the premium per unit of
beta'risk, E(R,,;) — I

Unrestricted rlsk free borrowing and lending is an” unrealistic assumption.
Fischer Black (1972) develops a version of the CAPM without risk-free borrowmg or
lending. He shows that the CAPM’s key result—that the market portfolio is mean-
variance-efficient™—can be obtained by instead allowing unrestricted short sales of
risky assets. In brief, back in Figure 1, if there is no risk-free asset, investors select
portfolios from along the mean-variance-efficient frontier from a to 4. Market
clearing prices imply that when one weights the efficient portfolios chosen by
investors by their (positive) shares of aggregate invested wealth, the resulting
portfolio is the market portfolio. The market portfolio is thus a porffolio of the
efficient portfolios chosen by investors. 'With unrestricted short selling of risky
assets, portfolios made up of efficient portfolios are themselves efficient. Thus, the
market portfolio is efficient, which means that the minimum variance condition for
M given above holds, and it is the expected return-risk relation of the Black CAPM.

The relations between expected ‘return and market beta of the Black and
Sharpe-Lintner versions of the CAPM differ only in terms of what each says about
E(Rzy), the expected return on assets uncorrelated with the market. The Black
version says only that E(R,,,) must be less than the expected market return, so the

“

® Formally, if x,,, is the weight of asset i in the market portfolio, then "the variance of the portfolio’s
return is ‘

N N
6*(Ry) = Cou(Ry, Ry) = CO'U( 2 X,MR,, RM) = z % Cov(R,, Ry).

=1 =1
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premlum for beta is positive. In contrast, in the Sharpe-Lintner Ver51on of the
model, E(R,,,) must be the risk-free interest rate, R/, and the premium per unit of
beta risk is E(R,) — ) h * .

The assumption that short selling is unrestricted is as unrealistic as unre-
stricted risk-free borrowing and lending. If there is no risk-free asset and short sales
of risky-assels are not allowed, mean-variance investors still choose efficient
’ portfohos—pomts above b on the abc curve in Figure 1. But when there is no’short
selling of risky assets and no risk-free asset, the algebra of portfolio efficiency says
that portfolios made up of efficient portfolios are not typically efficient. This means
that the market portfolio, which is a portfolio of the efficient portfolios chosen by
investors, is not typically efficient. And the CAPM relation betwéen expected return
and market beta is lost. This does not rule out predictions about expected return
and betas with respect to other efficient portfolios—if theory can specify portfolios
that must be efficient if the market is to clear. But so far this has proven impossible.

In short, the familiar CAPM eqiiation relating expected asset returns to their
market betas is Just an application to the market portfolio of the relation between
expected return and portfolio beta that holds in any mean-variance-efficient port-
folio. The efficjency of the market portfolio is based on+mhany unrealistic assump-
tions, including compiete agreement and either-unrestricted risk-free borrowing
. and lending or unrestricted short selling of risky assets. But all interesting models

involvé unreéalistic simplifications, which is why they must be tested against data.
¥

Early Empirical Tests

Tests of the CAPM dre basea on three implications of the relation between
expected return and market beta implied by the model. First, expected returns on
all assets are linearly relatéd to ‘their betas, and no other vdriable has marginal
explanatory power. Second, the beta premium is positive, meaning that the ex-
pected return on the market portfolio exceeds the expected‘return on assets whose .
returns are uncorrelated with the market return. Third, in the Sharpe-Lintner
version of the model assets uncortelated with the market Have- expected returns
equal to the risk- free interest rate, and the beta premium is the expected market
return minus the risk-free rate. Most tests of these predictions use either cross-

section or.time-series regressions. Both approaches date to early tests of the model.
§

.

Tests on Risk Premiums

The early cross-section regression tests focus on the Sharpe-Lintner model’s
predictions about the intercept and slope in the relation between expected return
and market beta. The approach is to regress a cross-section of average asset returns
on éstimates of asset betas. The riiodel predicts that the intercept in these regres-
sions is the risk-free interest rate, R, and the coefficient on beta is the expected
return on.the market in excess of the risk- free rate, E(R,,) — Rf

Two problems in these tests quickly became apparent. First, estimates of béta

-
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for individual assets are imprecisé, creating a measiirement error probfem when
they are used to explain average returns. Second, the regression residuals have
common sources of variation, such as industry effects in average returns. Positive
correlation in the residuals produces downward bias in the usual ordinary least
squares estimates of the standard errors of the cross-section regression slopes.
To improve the precision of estimated betas, researchers such as Blume
(1970), Friend and Blume (1970) and Black, Jensen and Scholes (1972) work with
portfolios, rather than individual securities. Since expected returns and market
betas combine in the same way in portfolios, if the CAPM explains security returns
it also explains portfolio returns.* Estimates of beta for diversified portfolios are
more precise than estimates for individual securities. Thus, using portfolios'in
‘cross-section regressions of average returns on betas reduces the critical errors in
variables problem. Grouping, however, shrinks the range of betas and reduces
s‘tatistic_al power. To mitigate this problem, researchers sort securities on beta when
forming portfolios; the.first portfolio contains securities 'with the Towest betas, and .
so on, up to the last portfolio with the highest beta assets. This ‘sorting procedure
is now standard in empirical tests. ‘ ‘ ;
‘Fama and MacBeth (1978) propose a method for addressing the inference
problem caused by correlation of the residuals in créss-section regressions. Instead
of estimating a single cross-section regression of average monthly returns on betas,
they estimate ‘month-by-month cross-section regressions of monthly returns on
betas. The times-series means of the monthly slopes and intercepts, along with the
standard errors of the mieans, are then used to test whether the average premium
for.beta is positive and whether the average return on assets uncorrelated with the
marKet is equal to the average risk-free interest rate, In this approach, the standard
errors of the average intercept and slope are determined by the month-to-month
variation in the regression coefficients, which fully, captures the effects of residual .
correlation on variation in the regression coefficients, but sidesteps the problem of )
actually estlmatlng the correlations. The residual correlatlons are, in effect, cap-
tured via repeated sampling of the regréssion coefficiénts. Thls .approach also
becomes standard in the literature. .
Jensen (1968) was the first to note that the Sharpe-Lintner version of the

* Formally, if x,,, i = 1, ..., N, are the weights for assets in some portfolio p, the expectéd retiirn and
market beta for the portfollo are related to the éxpected returns and betas of assets as

i}

N N

N g
E(R/,) = E Q,/,E(R:); and B = 2 x:pB/zM-

. =1 =1
Thus, the CAPM relation between expected return and beta,

E(R) = E(R) + [E(Ry) — E(R)]Buss

holds when asset i is a portfolio, as well as when ¢ is an individual security.
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relation betiveen expected return and market beétd also implies a time-series re-
greséion test. The Sharpe-Lintner CAPM says that the expected value of an asset’s
excess return (the asset’s return minus the risk-free interest rate, R,,"— Ry) is
completely explained by its_expected CAPM risk premium (its beta tirhes the
expected value of Ry, = Ry). This implies that “Jensen’s alpha,” the intercept term
in the time-series regression,
\ ,(Time-éeries Regression) R, — R, = a, + By(Ri, — Ry) + s,,l,

is zero for each asset. . '

The early tests firmly reject.the Sharpe-Linytner version of the CAPM. There is
a posmve relation” between beta and average return, but it is too “flat.” Recall that,
in cross-section regressions, the Sharpe-Lintner model predicts that the intercept is
the risk-free rate and the coefficient on betais the expected market return in excess
of the riskfree rate, E(R;) — Rf The regressions consistently find that the
- intercept is greater than the average risk-free rate (typically proxied as the return
on a one-month Treasury bill), and the coefficient on beta is less than the average
excess market return (proxied as the average return on a portfolio of U.S. common
stocks minus the Treasury bill rate). This is trie in the early fests, such as Douglas
(1968), Black, Jensen and Scholes (1972), Miller and Scholes (1972), Blume and
Friend (1973) and Farha and MacBeth (1973), as well as in more recent cross-
section regressmn tests, like Fama and French (1992).

The evidence that thie relation between beta and average return is too flat is
confirmed in time-series tests, such as Friend and Blume (1970), Black, Jensen and
Scholes (1972) and Stambaugh (1982). The intercepts in time-series regressions of
* excess asset returns on the excess market return ‘are positive for assets with low betas
and negative for assets with high betas. )

Figure 2 provides an updated example of the evidence. In"December of each
year, we estimate a preranking beta for every.NYSE (1928-2003), AMEX (1963-
2003) and NASDAQ (1972-2003) stock in the CRSP (Center for Research- in
Security Prices of the University of Chicago) database, using two to five years (as
available) of prior 'monthly returns.” We then form ten value-weight portfolios
based oh these preranking betas and compute their retufns for themext twéelve
months. We repeat this process for each year from 1928 to 2003. The result is
912 monthly returns on teh beta-sorted portfolios. Figure 2 plots each portfolio’s
average return against its postranking beta, estimated by regressing its monthly
returns for 1928-2003 on the return on the CRSP value-weight portfolio of U.S.
common stocks.

The Sharpe-Lintner CAPM predicts that the portfolios plot along a stralght

L3
> To be included in the sample for year ¢, a security must have market equity data (priceatimes shares
outstanding) for December of ¢ — 1, and CRSP must classify it as ordinary common equity. This, we
exclude securities-sich as American Depository Receipts (ADRs) and Real Estate Investment Trusts
(REITs).
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Figure 2 .
Average Annualized Monthly Return versus Beta for Value Weight Portfolios
Formed on Prior Beta, 1928-2003 . .
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line, with an intercept equal to the risk-free rate, R, and a slope equal to the
expected excess return on the market, l:(RM) — R, We use the average one-month *
Treasury bill rate and' the average excess CRSP market return for 1928-2003 to
estimate the predicted line in Figure'2. Confirming earlier evidence, the relation
between beta and average return for the ten portfolios is much flatter than the
Sharpe-Lintner CAPM ﬁre&icts. Thé returns on the low beta portfolios are too high,
and the returns on the high beta portfolios are too low. For example, the predicted
return on the portfolio with the lowest beta is 8.3 percent per year; the actual return
is 11.1 percent. The predicted return on the portfolio with the highest beta is
16.8 percent per year; the actual is 13.7 percent.

Although the observed premium per unit of beta is lower than the Sharpe-
Lintner model predicts, the relation between average return and beta in Figure 2
.is roughly linear. This is consistent with the Black version of the CAPM, which
predicts only that the beta’premium is positive. Even this less restrictive model,
however, éventually succumbs to the data.

-Testing Whether Market Betas Explain Expected Returns

The Sharpe Lintner and Black versions of the CAPM share the prediction that
the market portfolio is mean-variance-efficient. This implies that differences in
expected return across securities and portfolios are entirely explained by differ-
ences in market beta; other variables should add nothing to the éxplanation of
expected return. This prediction plays a prominent role in tests of the CAPM. In
the early work, the weapon of choice is cross-section regressions.™

In the framework of Fama and MacBeth (1973), one' simply adds predeter-
mined explanatory variables to the month-by-month cross-section regressions of

L]
®
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returns on beta. If all differencés in expected return are explained by beta, the
average slopes on the additional variables should not be reliably different from
zero. Clearly, the trick in-the cross-séction regression approach is to choosé specific
additional variables likely to expose any problems of the CAPM prediction that,
because the market portfoho is efficient, market betas suffice to explain expected
asset returns. s :

For example, in Fama and MacBéth (1978) the additional variables are
squared market betas (to test the prediction that the relation between expected
return and beta is linear) and residual variances from regressions of retuins on the
market return (to. test the prediction that market beta is the only measure of risk
needed to explain expected returns). These variablés do not add to the explanation
of average returns provided by beta. Thus, the results of Fama and MacBeth (1973)
are consistent with the hypothesis that their market proxy—an equal-weight port-
folio of NYSE stocks—is on the minimum variance frontier.

The hypothems that market betas  completely explain expected returns can also
be tested using time-series regressions. In the -time-series regression described
above (the' excess return on asset i regressed on the excess market return), the a
intercept is the difference between the asset’s average ‘excess return and the excess
return predicted by the Sharpe-Lintner model, that is, beta times the average excess
market return. If theé model-holds, there is no way to group assets into portfolios
whose intercepts are reliably different from zero. For example, the intercepts for a
portfolio of stocks with high ratios of earnings to price and a portfolio of stocks with .
low, earning- price ratios should both be zero. Thus, to test the hypothe31s that
market betas suffice to explain expectéd returns, one estimates the time-series
regression for a set of ‘assets (or portfolios) and then jointly tests the vector of
regression intercepts against zero. The trick in this approach is to choose the
left-hand-side assefs (or portfolios) in a way likely to expose any shortcoming of the
"CAPM prediction that market betas suffice to explain expected asset returns.

In early applications, researchers.use a variety of tests to determine whether
the 1ntercepts in a set of time-series regressions are all zero. The tests have the same
asymptotic properties, but there*is controversy about which has the best small
sample properties. Gibbons, Ross and Shanken (1989) settle the debate by provid-
ing an_F-test on the. intercepts that has exact small-sample properties. They also
show that the test has a simple economic interpretation. In effect, the test con-
structs a candidate for the tangency portfolio T in Figure 1 by optimally combining
the market proxy and the left-hand:=side assets of the time-series regressions. The
estimator then tests whether the efficient set provided by the combination of this
tangency portfolio and the risk-free asset is reliably superior to the one obtained by

) combining the risk-free asset with the market proxy alone. In other words, the
Gibbons, Ross and Shanken statistic tests whether the market proxy is the tangency
portf(;lio in the set of portfolios'that can-be constructed by combining the tharket

Jportfolio with the speciﬁc assets used as dependent Variables in the time-series
regressions. -

Enlightened by this 1n51ght of Gibbons, Ross and Shanken (1989), one can see

L]
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a similar interpretation of the cross'section reg:ressic')h test of whether rarket betas
“suffice to explain expected returns. In this case, the test is whether the additional
explanatory variables in a cross-section regression identify patterns in the returns
on the left-hand-side assets that are not explained by the assets’ market betas. This
amounts to testing whether the market proxy is on the minimum variance frontier
that ¢an be constructed using the market -proxy and the left-hand-side assets
included in the tests. :

"An important lesson from this discussion is that time-series and cross-section | :
regressions do not, strictly speaking, test the CAPM. What is literally tested is
whether a specific proxy for the market portfolio (typically a portfolio of U.S. ‘
common stocks) is efficient in the set of portfolios that can be constructed from it
and the left-hand-side assets used in the test. One might conclude from this that the
CAPM has never been tested, and prospects for testing it are not good because
1) the set of left-hand-side assets does not include all marketable assets, and 2) data
for the true market portfolio of all assets are likely'béyond reach (Roll, 1977; more.
on this later) But this criticidm can be leveled at tests of any economic model when
the tests are less than exhaustive’or when they ‘use prox1es for the variables called
for by the model.

The bottom line from the 'early cross-section regression tests of the CAPM,
such ds Fama and MacBeth (1973), and the early time-series regression tests, like -
Gibbons (1982) and Stambauigh (1982), is that standard market proxies seem to be
on the minimum variance frontier. That is, the central predictions.of the Black
version of the CAPM, that market betas suffice to explain expected returns and that
the risk premium for beta is positive, seeni’to hold. But the more specifi¢ prediction
of the Sharpe-Lintner CAPM that the premium per unit of beta is the expected
market return.minus the risk-free interest rate is consistently rejected.

The success -of the Black version of the CAPM in" early tests produced a
condensus that the model is a'good description of expected returns. These early
results, coupled with the model’s simplicity and intuitive appeal pushed the CAPM
to the forefront of finance.

Recent Tests ' -

Starting in the late 1970s, empirical work appéars that challénges even the
Black version of the CAPM. Specifically, evidence mounts that much of the varia-
tion in expected return is unrelated to market beta.

The first blow is Basu $ (1977) evidence that when common stocks are sorted
on earnings-price ratios, “future returns on high E/P stocks are higher than pre-
dicted by the CAPM. Banz (1981) documents a size effect: when-stocks are.sorted
on market capitz;lization (price times shares outstanding), average retufns on small
stocks are higher than predicted by the CAPM. Bhandari (1988). finds that high
debt-equity ratios (book value of debt over the market value of equity, a measure of
. leverage) are associated with returns thatare too high relative to their market betas.
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- Finally, Statman (1980) and Rosenberg, Reid and Lanstein (1985) dpcument that
stocks with high book-to-market equify ratios (B/M, the ratio of the bock value of
a common stock to its market value) have high average returns that are not .
captured by their betas.

Theére is a theme in the contradictions of the CAPM summarized above. Ratios
involving stock prices have information about expected returns missed by market
betas. On reflection, this is not surprising. A stock’s price ’ds:peﬁds not only on the
expected cash flows it will provide, but also on the expected returns that discount
expectéd cash flows back to the present. Thus, in principle, the cross-section of
prices. has information about the crosssection of expected returns. (A high ex-
pected return implies a high discdunt rate and a low price.) The cross-section of
stock prices is, however, arbitrarily affected by differences in scale- (or units). But
with a judicious choice of scaling variable X, the ratio X/ P can reveal differences
in the cross-section of expected stock returns. Such ratios are thus prime candidates
to expose shortcomings of asset pricing models—in the case of the CAPM, short-
comings of the predictioh that market betas suffice to explain expected returns
(Ball, 1978). The contradictions of the CAPM.summarized above sugéest that
earnings-price, debt-equity and book-to-market ratios indeed play this rolé.

Fama and French (1992) update and synthesize the evidenge“ on the empirical
failures of the CAPM. Using the cross-section regression approach, they confirm
that size, earnings-price, debt-equity and book-to-market ratios add to the explana-
‘tion of expected stock returns providéd by market beta. Fama and French (1996)
reach the same conclusion using the time-series regression approach applied to
portfolios of stocks sorted on price rdtios. They also find that different price ratios
have much the same information about expected returns. This is not surprising
given that price is the common driving force in the price ratios, and the numerators
are just scaling variables used to -extract the information in price about expected
returns.

Fama and French (1992) also confirm the evidence (Reinganum, 1981; Stam-
‘baugh, 1982; Lakonishok and Shapiro, 1986) that the relation between average
return and beta for common stocks is.even'flatter after the sample periods used in
the early empirical work on the CAPM. The estimate of the beta premium is,
however, clouded by statistical uncertainty (a large standard error). Kothari, Shan-
ken and Sloan (1995) try to resuscitate the Sharpe-Lintfier CAPM by arguing that
the weak relation betweer average réturn and beta is just a chance result. But the
strong evidence that other variables capture variation in expected return rnissed by
beta makes this argument irrelevant. If betas do not suffice to explain expected
returns, the market portfolio is not efficient, and the CAPM is dead in its tracks.
Evidence on the siZe of the market premium can neithersave the model nor further
doom it. o

The synthesis of theievidence on-the empirical problems of the CAPM pro-
vided by Fama and French (1992) serves as a catalyst, marking the poinwt when it is
generally éci(nowledged that the CAPM has potentially fatal problems. Research
then turns to explarations.

iy
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One possibility is that the CAPM’s-problems are spurious, the result of data
dredging=—publication-hungry researchers scouring the data and unearthing con- .
tradictions that occur in specific samples as a result of chance. A standard response
to this' concern is to test for similar findings'in other samples. Chan, Hamao and-
Lakonishok (1991) find a strong relation between book-to-market equity (B/M)
and average return for Japanese stocks. Capaul, Rowley and Sharpe (1993) observe
a similar B/M effect in four European stock markets and in ]apan Fama and
French (1998) find that the price ratios that prodiice problems for the CAPM i in
U.S. data show up in the same way in the stock returns of twelve non-U.S. major.
markets, and they are present in emerging market returns. This evidence suggests
that the contradictions of the CAPM associated with price ratios are not sample
specific. + - ;

i .
* Explanations: Irrational Pricing or Risk

Ambong those who conclude that the empirical failures of the CAPM are fatal,
two stories emerge. On one side are the behavioralists. Their view is based on
evidence that stocks with high ratios of book value to market price are typically '
firms that have fallen on bad times, while low B/M is associated with growth firms
(Lakonishok, Shleifer and Vishny, 1994; Fama and French,; 1995). The behavior-
alists_ argue that sorting firms on book-to-market ratios exposes investor overreac- -
tion to good and bad times. Investors overextrapolate past performance, resulting
in stock prices that are too high for growth. (low B/M) firms and too low for
distressed (high B/M, so-called value) firms. When the overreaction is eventually
corrected, the result is high returns for value stocks and low returns for growth
stocks. Proponents of this view inclide DeBondt and Thaler (1987), Lakonishok,
Shleifer and Vishny (1994) and Haugen (1995)

The second story for explaining the emplrlcal contradictions of the CAPM is
that they point to the need for a more complicated asset pricing model. The CAPM
is based on many unrealistic assumptions. For example, the assumption that
investors care only about the mean and variance of one-period portfolio returns is
extreme, It is reasonable that investors also care about how their portfolio return
covaries with labor income and future investment opportunities, so a portfolio’s
return variance misses important dimensions of risk. If so, market beta is not-a
complete description of an asset’s risk, and we should not be surprised to find that 5
differences in expected return are not completely éxplained by differences in beta. ’

In this view, the search should turn to dsset pricing models that do a better job
explaining average returns.

Merton’s (1973) intertemporal capital asset pricing model (ICAPM) is a
natural extension of the CAPM. The ICAPM begins with a different assumiption
about investor objectives. In the CAPM, invéstors care only about the wealth their
portfolio produces at the end of the current period. In the ICAPM, inveéstors are
concerned not only with their end-of-period payoff, but also with the opportunities
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they will have to consurie or invest the payoff. Thus, when chéosinga portfolio’at
time ¢ — 1, ICAPM investors consider how their wealth at ¢ might vary ' with future
state variables, including labor income, the prices of consumption goods and the
nature of pbrtfolio opportunities at ¢,"and expectations about the labor income,
“consumption and investment opportunities to be available after .

Like CAPM investors, ICAPM investors, prefer high expected réturn and low
return variance. But ICAPM investors are also concernéd.with the covariances of
portfolio returns with state variables. As a result optimal portfolios are “multifactor
efficient,” which means they have the largest possible expected returns, given their
return variances and the covariances-of their returns with the relevant state

*

variables. .

Fama (1996) shows that the ICAPM generalizes the logic of the CAPM. That is,

- if there is risk-free borrowing and lending or if short sales of risky assets are allowed,
market cléaring prices imply that the market portfolio is multifactor efficient.
Moreover, multifactor efficiency implies a relation between expected return and
beta risks, but it requires additional betas, along with a market beta, to explain
expected returns. .

An ideal implementation of the ICAPM would specify the state variables that
affect expected returns. Fama and French (1993) take a more indirect approach,
perhaps more in the spirit of Ross’s (1976) arbitrage pricing theotry. They argue
that though size and book-to-market equity are not themselves state variables, the
higher average returns on small stocks and high book-to-market stocks reflect
unidentified state variables that produce undiversifiable risks (covariances) in
returns that are not captured by the market return and are priced separately from
market betas. In support of this claim, tiley show that the returns on the stocks of
small firms covary more with one another than' with returns on the stocks of large
firms, and returns on high book-to-market (value) stocks covary more with one
another than with returns on low book-to-market (growth) stocks. Fama and
French (1995) show that there are similar size and book-to-market patterns in the
covariation of fundamentals like earnings and sales. :

Based on this evidence, Fama and French (1993,‘1996) propose a three-factor '
model for expected returns, o : »

(Three-Factor Model) ‘AR,) = Rf, Bl E(Ry,) — Ry]
+ BLE(SMB,) + B, E(HML,).

In this equation, SMB, (small minus big)-is the difference between the returrs on

diversified portfolios of small and big stocks, HML, (hlgh minus. low) is the

difference between the returns on diversified portfolios of high and low B/M

stocks, and the betas are slopes in the multiple regression of R,, — R, on Ry, — R,

SMB, and HML,. . C
For perspective, the average value of the market premium Ry, —*R, for

1927-2003 is 8.3 percent per yéar, which is'3.5 standard errors from zero. The

*
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avérage values of SMB,, and HML, are 3.6 percent and 5.0 percent per year, and
they are 2.1 and 3.1 standard errors from zero. All three premiums are volatilé, with
~anmual standard deviations of 21.0 percent (R, — Rp), 14.6 percent (SMB,) and
14.2 percent (HML,) per year. Although the average values of the premiums are
large, high volatility implies substantial uncertainty about the true expected
premiums.

One implication of the expected réthrn equauon of the three-factor model is
that the intercept ¢; in the timé-series regression,

th Rﬁ a, + BzM(RMt Rﬂ) + BlsSMBI + BzhHMLt + ézt’

is'zero for all assets ¢.-Using this criterion, Fama and French (1993, 1996) find that
the model captures much of the variation in average return for portfolios formed
on size, book-to-market equity and other price ratios that cause problems for the
CAPM. Fama and French (1998) show that an international version of the model
performs. better than an international CAPM in describing average returns on
portfolios forméd on scaled price variables for stocks in 13 major markets.

" Thé three-factor model is now widel§ used in empirical reséarch that requires
a model of expected returns. Estimates of o, from the time-series regression above
are used to calibrate how rapidly stock prices respond to new information” (for
example, Loughran and Ritter, 1995; Mltchell and Stafford 2000). They are also_
used to measure the special information of portfoho managers for example, in
Carhart’s (1997) study“of mutual fund performance. Among practitioners like
Ibbotson Associates, the model is offered as an alternative to the CAPM for
estimating the cost of equity capltal

From a theoretical perspective,,the main shortcommg of the three-factor
model is its emp1r1ca1 motivation. The small-minus-big (SMB) and high-minus-low
(HML) explanatory returns are not motivated by predictions about state variables
of concern to investors. Instead they are brute force constructs meant to capture
the patterns uncovered by previous work on how average stock returns vary with size ;
and the book-to-market equity ratio.

But this concern is not fatal. The‘ICAPl\/f“does not require that the additional
portfolios used along with the market portfolio to explain expected returns .
“mimic™ the relevant state variables. In both the ICAPM and the arbitrage pricing
theory, it suffices that the additional portfolios are well diversified (in the termi-
nology of Fama, 1996, they are multifactor minimum variance) and that they are
sufficiently different from the market portfolio to capture covariation in returns
and variation in expected returns missed by the market portfoho Thus, adding
diversified portfohos that capture covariation in returns and variation in average
returns left unexplained by the markét is in the spirit of both the ICAPM and the
Ross’s arbitrage pricing theory.

The behavioralists are not impressed by the evidence for a risk-based expla-
nation of the failures of the CAPM. They typically concede that the threé-factor
model captures covariation in returns missed by the marKet return and that it picks

‘ >
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up much ‘of the size and value effects in average Teturns left unexplained by the
CAPM. But, their view is that the average return premium associated with the-
model’s book-té-market factor—which does the heavy lifting in the improvements,
to the CAPM—is itself the result:of investor overreaction”that happens to be
correlated across firms in a way that just looks like a risk story. In short, in the
behavioral view, the market tries to set CAPM prices, and violations of the CAPM
are.due to mispricing. . . ’

The conflict between the behavioral irrational pricing story and the rational
risk story for the empirical failures of the CAPM leaves us at a timeworn impasse.
Fama (1970) emphasizes that the hypothesm that prices properly reflect available
information must be tested in the context of a model of expected returns, like the
CAPM. Intuitively, to test whether prices dre rational, one must take a stand on what
the market is trying to do in setting prlces—that is, what is risk and what is the
relation between expected returin and risk> When tests reJect the CAPM, one
‘cannot say ‘whether the problem is’its assulmption that prices are rational (the
.behavioral view) or violations of other assumptions that are also nécessary to
produce the CAPM (our position).

Fortunately, for some applications, the way one uses the three-factor model
does not depend on one s view about whether its average return premiums are the
Jational result of underlymg state variable risks, the result of irrational investor
behavior or sample specific results of chance. For example, when measuring the
response of stock prices to new information or when evaluating the performance of
managed portfolios, one wants to account for known patterns in returns and
. average 'returns for thé period examined, whatever their source. Similarly, when
estimating the cost of equity capital, one might be unconcerned with whether
expected return premlums are rational or irrational since they are in either case
part of the opportunity cost of equity capital (Stein, 1996). But the cost of capital
is forward looking, so if the premiums are sample specific they are irrelevant.

The three-factor model is hardly a panacea. Its most serious problem is the
momentum effect of Jegadeesh and Titngan (1998). Stocks that do well relative to
the market over the last three to twelve months tend to continue to do well for the
next few months, and stocks that do poorly continue to do poorly. This momentum
effect is distinct from the value effect captured by book-to-market equity and other
price ratios. Moreover, the momentum effect is left unexplained by the three-factor
model, as well as by the CAPM. Following Carhart (1997), one response is to add
a monientum factor (the difference between the returns on diversified portfolios of
short-term winners and losers) ‘to the three-factor model. This step is again legiti-
mate in applications where the goal is to abstract from known patterns in average
returns to uncover information-specific or-manager-specific effects. But since the
momentum effect is short-lived, it isllérgely irrelevant for estimates of the cost of
equity capital.

Another strand of research points to problems in both the three-factor model
and the CAPM. Frinkel and Lee (1998), Dechow, Hutton and Sloan (1999),
Piotroski (2000) and others show that in portfolios formed on price ratios like
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book-to-market equity, stocks with higher expected-cash flows have higher average
returns that are not capturéd by the three-factor model or the CAPM. The author$
interpret their results as evidence that stock ‘prices are irrational, in the sense that
they do not réflect available information about expected profitability.

In truth, however, one can’t tell whether the problem is bad pricing or.a bad’
asset pricing model. A stock’s price can always be expressed as the present value of
expected future cash flows discounted at the expected return on the stock (Camp-
‘bell and Shiller, 1989; Vuolteenaho,2002). It follows that'if two stocks have the
same price, the one with higher expected cash flows must have a higher expected
return. - This holds true whether pricing is rational or irrational. Thus, when one
observes a‘positive relation between expected cash flows and expected returns that
is left unexplained by the CAPM or the three-factor model, one can’t tell whether
it is the result of irrational pricing.or a misspecified asset pricing model.

The Maiket Proxy Problem

Roll (1977) argues that the CAPM has'never been tested and probably never
will be. Thé problem is that the market portfolio at the heart of the model is
theoretically and empirically elusive. It is not thedretically clear which assets (for
example, human capital) can legitimately be excluded from the market portfolio,
and data availability substantially limits the assets that are included. As a result, tests
of the CAPM are forced to .use proxies for the market portfolio, in effect testing
whether the proxies are on the minimum variance frontier. Roll argues that |
because the fests use proxies, not the true market portfolio, we learn nothing about *
the CAPM. -

We are more pragmatic.‘The relation between expected.return and market
beta of the CAPM is just the minimum variance condition that holds in any efficient
portfolio, applied to the market portfolio. Thus, if we can find a market proxy that
is on the' minimum variance frontier; it can bé usgd to déscribe differences in
expected returns, and we would be happyto use it for this purpose. The strong
rejections of the CAPM described above, however, say that researchers have not
uncovered a reasonable market proxy that is' close to the minimum variance

frontier. If reséarchers are constrained to feasonable proxies, we doubt they
ever will. .

Our pessimism is fueled by several empirical résults. Stambaugh (1982) tests
the. CAPM using a‘range of market ﬁoi"tfolios that include, in addition to U.S.
common stocks, corporate and government bonds, pre‘ferred stocks, real estate and
other consumer durables. He finds that tests of the CAPM are not sensitive to
expanding the market proxy Beyond common stocks, basically because the volatility
of expanded market returns is dominated by the volatility of stock returns.

One need not be convinced by Stamf)augh’s‘(1982) results since his market
proxies are limited to U.S. assets: If international capital markets are open and asset
prices’ conform to an international version of the CAPM, the market portfolio

'
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should include international assets. Fama and French (19698) find, however, that
betas for a global stock market portfolio cannot explain the high average returns -
observed around the world on stocks with high book-to-market or high earnings-
price ratios. g

A major problem for thé CAPM is that portfolios formed by sorting stocks on
price ratios produce a wide range of average returns, but the average returns are
not posxtlvely related to market betas (Lakomshok Shleifer and Vishny, 1994; Fama
and French, 1996, 1998). The. problem is 111ustrate_d in Figure 3, which shows
average returns and betas (calculated with respect to the' CRSP value-weight port-
folio of NYSE, AMEX and NASDAQ stocks) for July 1963 to December 2003 for ten
portfolios of U.S. stocks forméd annually on sorted values of the book-to-market
equity ratio (B/M) 6. :

Average returns on the B/M portfohos increase almost monotomcally, from
10.1 percent per year for the lowest B/M group (portfolio 1) to an impressive
16.7 percent for the highest (portfolio 10). But the positive relation between beta
and average return predicted by the CAPM is notably absent. For example, the
portfolio with the lowest book-to-market ratio has the highest beta but the lowest
average return. The estimated beta for the portfolio with the highest book-to-
market ratio and the highést average return is only 0.98. With an average annual-
ized value of the riskfree interest rate, Rf, of 5.8 percent and an average annualized
market premium, Ry — Ry, of 11.3 percent, the Sharpe-Lintner CAPM predicts an
average return of 11.8 percent for the lowest B/M portfolio and 11.2 percent for
the highest, far from the observed values, 10.1 and 16.7 percent. For the Sharpe-
Lintner model to “work” on these portfolios, their market betas must change
dramatically, from 1.09 to 0.78 for the lowest B/M portfolio and from 0.98 to 1.98
for the highest. We judge it uhlikely that alternative proxies for the market
portfolio will produce betas and a market premium that can explain the average.
returns on these portfolios.

It is always possible that researchers will redeem the CAPM by finding a
reasonable proxy for the market portfolio that is on the minimum variance frontier.
We emphasize, however, that this possibility cannot be used to justify the way the
CAPM:is currently applied. The problem is that applications typically use the same

“

% Stock return data are from”*CRSP, and book equity data are from’Compuétat and the Moody’s
Industrials, Transportation, Utilities and Financials manuals. Stocks are allocated to teni portfolios at the
end of June of each year ¢ (1963 to 2003) using the ratio of book equity for the fiscal ‘ye’ar ending in
calendar year ¢ — 1, divided by market equity at the end of December of ¢ — 1. Book equity is the book
value of stockholders’ equity, plus balance sheet deferred taxes and inveStment tax credit (if available),

minus the book value of preferred stock. Depending on avallablhty, we use the redemption, liquidation
or par value (in that order) to estimate the book value of preferred stock. Stockholders’ equity is the
-value reported by Moody’s or Compustat, if it is available. If not, we measure stockholders’ equity as the
book value of common equity plus the par value of preferred stock or the book value of assets minus
total liabilities (in that order). The porifo]ios for year t include NYSE (1963-2003), AMEX (1963-2003)
and NASDAQ (1972-2003) stocks with positive book equity in ¢ — 1 and market equity (from CRSP) for
December of ¢ = 1 and June of . The portfolios exclude securities CRSP doés not classify as ordinary

common equity. The breakpomts for year ¢ use only securities that are on the NYSE in June of year &
H
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Figure 3 : 3
Average Annualized Monthly Return versus Beta for Value Wexght Portfolios
Formed on B/M, 1963-2003
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market proxies, like the v’alué—weight'portfolio' of U.S. stocks, that lead to rejections
of the model in empirical tests: The contradictions of the CAPM observed when
such proxies are used in tests of the' model show up- as bad estimates of expected
returhs in applications; for example, estimates of the cost of equity capital that are
too low (relative to historical average returns) for small stocks and for stocks with
high book-to-market equity ratios. In short, if a market proxy ddes not work in tests
of the CAPM, it does not work in applications.

El
¥

‘Conclusions

The version of the CAPM developed by Sharpe (1964) and Lintner (1965) has
never been an empirical success. In the early emplrlcal work, the Black (1972)
version of the model, which can‘accommodate a flatter tradeoff of average return
for market beta, has some success. But in the late 1970s, research begins to uncover
variables like size, various price ratios and momentum that add to the explanation
of average returns provided by beta. The problems are seérious enough to invalidéte
most applications of the CAPM. -

For example, finance textbooks often recommend using the Sharpe-Lintnéf
CAPM risk-return relation to estimate the cost of equity capital. The préscription is
to estimate a stock’s market beta and combine it with the risk-free interest rate and
the average market risk premiuni to produce an estimate of the cost of equity. The
typical market portfolio in these exercises includes just U.S. common stocks. But
empirical work, old’and new, tells us that the relation between beta and average
return is flatter than predicted by the Sharpe-Lintnér version of the' CAPM. As a
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result, CAPM estimates of the cost of equity for high beta stocks are too high
(relative to historical average returns) and estimates for low beta stocks are too low
(Friend and Blume, 1970). Similarly, if the high average returns on value stocks
(with high book-to-market ratios) imply high”expected returns, CAPM cost of
equity estimates for such stocks are too low.” ;

The CAPM is also often used to measure the performance of mutuaal funds and
other managed pmtfohos. The dpproach, dating to Jensen (1968), is to estimate
the CAPM time-series regression for a portfolio and use the intercept (Jensen’s
alpha)-to measuré abnormal performance. The problem is that, because of the
empirical failings of the CAPM, even passively managed stock portfolios produce
abnormal returns if their investment strategies involve tilts toward CAPM problems
(Elton, Gruber, Das and Hlavka, 1993). For example, funds that concentrate on low
beta stocks, small stocks or value stocks will tend to produce positive abnormal
returns relative to the predictions of the Shérpe-Lintner CAPM”eve‘h when the
fund managers have no special talent for picking winners.,

The CAPM, like Markowitz’s (1952, 1959) portfolio model on which it is built,
is nevertheless a ‘theoretical tour de force. We continue to ‘teach the CAPM as an
introduction to the fundamental concepts of portfolio theory and asset pricing, to
" be built on by more comphcated models like Merton’s (1973) ICAPM. But we also
warn students that déspite its seductive simplicity, the CAPM’s empirical problems
probably 1nvahdate its use in apphcatlons "

w We gratefully acknowledge the comments of John Cochrane, George Constantinides, Richard
Leftwich, Andrei Shleifer, René Stulz and Timothy Taylor.

+

7 The problems are compounded by thé large standard errors of estimates of thé market premium and
of betas for individual stocks, which probably suffice to make CAPM estlmdtes of the cost of equity rather
meaningless, even if the CAPM holds (Fama and French, 1997, Pastor and Stambaugh, 1999). For
example, using thé U.S. Treasury bill rate as the risk-free interest rate and the CRSP value- -weight
portfolio of publicly traded U.S. common stocks, the average value of the equity premium Ry, — R, for
1927-2003 is 8.3 percent per year, with a standard error of 2.4 percent. The two standard error range
thus runs"from 3.5 percent to 13.1 percent, which is sufficient to make most projects appear either
proﬁtable or unproﬁtdble This problem is, however, hardly special to the CAPM. For example, expected
returns in all versions of Merton’s (1973) ICAPM include a market beta and the expected market
_ premium. Also, as noted earlier the expected values of the size and book-to-market premiums in the
Fama-French threefactor model are also estimated Wwith substantial error.

>
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Water utility stocks have been met with some
resistance since our January review. Indeed, all
but a single issue covered in our Survey gave back
some ground. And the exception advanced less
than 10% in price. As a result, the group, as a
whole, has slipped into the bottom half of the pack
for Timeliness after residing in the top quartile
last time around. .

Wall Street's apprehension is not surprising,
given that most of the companies reported disap-
pointing earnings in the fourth-quarter. (First-
quarter results were not released as of the day of
this' report). Indeed, révenue growth, although.
healthy thanks to continuéd progress on the regu-
latory front, seemed to fall short of expectations.
Earnings, meanwhile, were further frustrated by
the increasing costs of doing business, .

The group’s growth prospects going forward are
not overly impressive either. With the exception of
American Water Works, not a single stock in this
industry stands out for Timeliness or 3- to 5-year
price appreciation potential. The companies here
face stiff headwinds on the cost front, as many of
the country's water systems are aging and increas-
ing in the need for repairs and maintenance. Fi-
nancial constrainis are of further concern, with
the financial moves that are likely to be made in
order (o maintain infrastructures dilutive to
share-net growth, . "

Insatiable Thirst

As an essential part of life’for all forms of life, demand
for water is undeniable. As a result, the delivery of this
.liquid, which water utilities are responsible for, is nearly
as vital. Indeed, water providers are responsible for the
safe and timely delivery of water to millions of Ameri-
cans every day. Demand for water ought to continue to
grow along with the population, creating the most favor-
able landscapé for companies operating in this area.

Favorable Backing

Although the services of most utilities reach across
state lines nowadays, state regulatory boards have been
put in place to maintain a balance of power between
providers and customers. Among their main responsi-
bilities is to review and rule on general rate case’
requests submitted by providers Jooking to recover costs.
That being said, it is easy to recognize the importance
that they play to utilitiés. Many boards have become far

] INDUSTRY TIMELINESS: -54 (of 96)

more business friendly in recent years, auguring well for
utilities.

Deleterious Costs

Despite a more favorable regulatory climate, providers
still have troubles facing them. Infrastructures are de-
caying rapidly.and, in many cases, need complete over-
hauls. The costs to make the repairs are exorbitant

many operating in this space do not have the funds on |

hand to foot the bill. Indeed, most are strapped for cash
and will have to look to outside financiers to keep up.
~Although consolidation.trends present unique opportu-
-nities for those with the financial capabilities to throw
their hat in the ring, such as Agua America, others are
just trying to stay afloat. Unfortunately, the financing
costs to stay in business, whether it be additional share

or debt offerings, will probably drown most and dilute,

shareholder gains moving ahead.

Conclusion : )

The bulk of the stock’s in this group have lost any
luster they had from a growth perspective. Although the
share-price weakness makes for more attractive entry
points, only American States Water stands out for appre-
ciation potential. That said, the dividends of many help
make for worthwhile total return appeal in some cases.
Again American States Waler, along with American
Water Works, and newcomer SJW Corp., top the list on
this account: (Readers can see more about SJW in the
pages that follow). That satd, we do think that there are
better options out there for investors looking to add an
income-producing stock to thé portfolios. The average
Electric Utility stock, for example generates better in-
come. Plus, the financial constraints: mentioned above
sit in the back of our heads when it come to thinking
about the payout down the road. Elsewhere Agua
America is an interesting issue. Its acquisition-friendly
ways, especially its recent venture into the solar power
arena, may interest more risk-tolerant investors. As
always, we advise potential investors to take a more
thorough look at the individual stocks before making
any fnonetary commitments. ’

Andre J. Costanza

Composite Stalistics: Water Utility Industry
2007 | 2008 | 2009 ] 2010 2011 20127 14-16
3691.8 | 3613.3 | 41377 | 4510| 4785] 5050 | Revenues {$miff) - 5925
d168.8 | 3720 | 3998 490 535|490 Net Profit ($mill) 750
NMF T NMF | 38.2% | 39.0% 1 39.0% | 39.0%{ Income Tax Rate “ 39.0%
NME| NMF{ 15% |- 50%) 7.0%| 80% | AFUDC % to Net Profit 10.0%
59.4% | 51.1% | 52.3% | 520% | 52.0% | 51.0% ] Long-Term DebtRatio - | 51.0%
489% | 489% | 477% | 48.0% | 46.0% | 49.0% ] Common Equity Ratio 49.0%
139346 |32795.2 |13744 0 | 14300 | 14350 | 15475 | Total Capital ($mult) 16785
14542.8 |345428 [15611.0 | 17500 | 78250 | 18675 | Net Plant (Smil} 21500
D% | 44% | A4% | 50% 55%| 6.0%] Relurn on Total Cap'i 3.0%
NMF| 60%1{ 65%1) 7.0%| 7.5%] 8.0% Return on Shr. Equity 9.5%
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UTILITY STOCKS AND THE SlZE EF.!-‘ECT' AN EM}’IRICAL ANALYSIS
Axnis chg*

1 Introduction

© The objective of shis” atudy is 0 examino
whatber ths firm rizs effect exists in the public witity
industry, Public wiilities are rogulaied by feder!,

municipsl; and. etate authorities. Every siats has a
public service commigsion with boird and varying
powers, Oﬁmm.mki;waﬁmn_ufairmof
fetur to s utility*s stockholders in oider to determine
the raies charged by the utility, The legal principles

underlying rate requlation are that “the retura (0 the

dquity Gwnsrishould bo copymensursts with yeturs
on . invesirnts i . other . eptesprises  having
comteponding sizke," snid thet the patunt to & utility
should be sufficient to "sliract capital and maintain
credit worthizess.® - However, difficultise arise from
the xmbiguous htwpmmicn of the Tegal dcﬁmtion of
falraxd reasonable rate of retirn o m oguity owner,
Soms fipenes ressarchers have fuggosted thst
‘the Capital Asset Priciog Mods] (CAPM) shovld be
used it sats regulation because the CAPM bets can’
serve as & gk’ measure, thus making ik
comperiscas poxsible.. This approach ix consistent

with the spiriv-of & Supreme Court ruling that squity

owners saring similar level of risk should be

wmwmtnd by similer tats of Fetum,
6 empirical studies "of Bunz (1981) ami

Reinmum {1981) showed that small firms ténd to
otrn higher returns thay large firms after adjisting
for bets, This phedomenon leads to the proposition
that firg sive is & proxy for omitted risk factory in

determining siock retups, Birry aad Brown (1984).

and Brancr (1986) suggeated that the omifted risk
factor could be the differential  information
environment betwoen sl and Drgs rms, Theic
srgumsnt s basod on  the fact that iavestors often
Bave loas publicly available information to asiess

the future cash flows of sl fisihs than that of large

*Westers Connoecticut Stals Univassity, The mithor
thesks Fhilip Pervy, Robert Hagerman, Eric Press,
ths anoaymous seferes, and Clay Singleton for umr
belpful comments.

uziully snd are open to the public,

]

fine, Thorsfore, an sdditionsl risk premium should
be jnoluded to determine the spproprints sats of
seturn to shaseholders of saul} firms,

*Tho sunples used in prior studies are dominated
by industria) firmis, no one hios examinéd the tizs
effoct in public utilitiss. The objactive of thix study
is to extend the empirical ﬁndmg: of the exinting
studies by investigating whether the sizs effect is also

present In the utility industry, The ﬁndmgs of this -

study have imporiant implieations for investors,
public utility firms, sad siate seguistory agencies, If
the sizs effect does exist in the utility indua!ry, “thds,
wonld ‘supgest *that tHe sizs fxckor ‘sfiould” be
WMWWNCA?M:SW:W!:}

determine the fair rato of retum fof public uumtem .

ragumoxy pmccodmxt.

I lntotmuiiou Environment of Publié Utlitties _'
Ia geuseel, utilities differ from mdustmics i

that utilities nre beavily regulated and they’ follow’
slmilnr mecounting procedurér, A pubiic willty's
financial reporting is mainly regulsted by the
Securities snd Exchange Comnizsion (SEC) and the

Federa! Enargy Regulatory Comiduion (FERC), .
+ ~ Under the Public Utility Holding Compuny Act of

1935, the SEC is ampowsred to regiluts the ha!dins
compuy systosia of electde and gas utilitles, - The

Act requlres registration of public utility holding
companies. with the SEC.  Oidly under #rict

conditions would the purchass, sals or imsuance of '

sacyritios by these holding companies be permitted.
The purpose of the Act ix to keep the SEC and
inveators informed of the finxnéin] cosditlons of these
firms, Maredver, the FERC is in chargs of the
interstate operations of slectric and gas companies,
It requires utllities to follow the' aceousting

procedures s8¢ forth in its Uniform Systenu of

Accoupts,’ Int psrticuler, electric ‘snd gas utilities
miust roquest their Cortified Public Accountants to
umfy that cortain schedulos in the financixl reports
#rs in conformity with the Comndasion’s sccounting
requirements, These detailed repdris are submitted
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‘The FERC requires public wiilities o keep
sceurale records of reveoues, opmt!nz comls,
daprecintion expenses, and investmeat in plut and
equippent.  Specific financial accounting standasds
for hese purpoces are also Jerued by (he Financlal
Actouating Standards Board (FASB), Uniformity is
required so0 that utilities are not subject to differsat
aceounting regulations in oach of the satos in which
they opemts, Ths ultimats objective is to achiove
comparability in financll reporting so that factual
mattees are pot hidden from the public’ visw by
scconuting Hexibility.

Otber roguistory seporis tend to provide
sdditonn! financial information sbout utilities; For
example, ntilition srs required to fils the FERC Fotfm
No..1 ‘with the asts comiission, This form is
-"degigned for pats commistions to collect financix]
snd operstional information sbout utilities, and serves
as & pourcs for statistical npom published by state
commmam. .

| Unlike industrisles, 2, utility's eamings ire
prodammmad to-& certain extent, - Before allowd
carmings: yoquests At  approved, & utilitys
porformencs s anslyzsd in-depth by the state
copvinlusion,. interest groups, sud’ othsr wilnegses.
‘This proceas leads to the disclosure of subxtntial
amount of information. :

I, - Hypothests and Objective

Due to the Act of 1935, the Ugiform Systems of
Accounts, the uniforz disclosure requirements, and
ths prodatesmined eamings, «ll utilitfesrre rexsonsbly

. bomogucous with respoct to the information
svailable o the public. Barry snd Rrowin (1984) and
Braer (1986) sugpested that the differance of risk-
sdjustad returns between smul] and Iarge firs is dus
fo thelr differentisl  Information” snvironment,
Assuming that ths differentis! ioformation hypothesix
Is true, thea wniformity of information evailsbility
unong udlltyﬁmuwould suggest that the size effect
shouid not be chearved in the public vtility indutry,
The objectivis of this papés it to provids & test of the
size effect in public utilities.

'Iv' . mﬂ”

1, Szmple and Data

To toet for the sizs effect, » sample of public
utilities and » szmple of industrinies matched by

oquity value are fonoed so (hat sheir results can be

comparsd, Companies in both samples are listd on
the Centir for Research in Security Prices (CRSP)

OTS Exhibit No. 1
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Joursind of the Midwest Finante Associstion

Daily and Monthly Retums files, The utility sampls
ineludes 152 electric and gas companies, For sach
utility in the sample, two industeizl Srms with siailnr

firm sl (oze i dlightly Isrgér and the other in-

slightly smallor thay the utility) are selected, Thus,
the industrial ump!a includes 304 non-regulated

firms,
!‘haﬁzawmbleisdoﬁm&ulhemorﬁ

Jogarithm of fnurket vilue of squity st the beginning
of eash yesr,  Both the equally-weighted and velue-
weighted CRSP indices are smployed a8 proxies for
the enarkéd returns, Daily, weekly ind monthly
returns sre ueed.  Thé Fame-MscBoth (1973)
procedurs is utilized 1o exatnine the relation between
tisk-adjusted retumns dnd firm gize,

2. Research Daign

‘Al utilities in the sxmple are ranked xecording
to tha equity size &t the bepinning of the yexr, and

‘the distributios is broken down Into deciles, Lecile:

one containg the stocks with the Jowest merket values
Mud&hmmmthmﬁththpmmz
market valuse, : These. portfoltios ars denated by MV,,
MV, ..., xad MV, sespectively,

The cambhuhom of the ten . portfofior.are .

updated annually. In the year afier a:postfolio s

formed, eqmﬂy-wexghwd parifolio returmx axe
computed by combining the refunss of the.componsnt

siocks within the portfolio. The betas for aach
ponfolio At yeart, Xo s, kre estirated by cegressing
the previous five yem of portfolio retusns oy market

mumu'
ﬁ“-a‘,-!-ﬁ,‘ﬁ‘-&-ﬁ,,‘ (1)

where :

R, = periodic retuen in year t on portfolio p
Ry m™ pm'odic‘mmlkst roturn in year t

U, = disturbancs term.

Banr (1981) applied both the- ordipary xnd -

geootalinad least squares rogressions to sstimats f;
xnd concludad that the reaults are sesentinlly identicel
{0.8). Sincs adfusting for hateroacedustivity does oot
noceasarily loadd to mofe officient estimators, the

-ordinary lesst squarcs procodures are used in this

study o astimate 8 in equation (1)
The following cross-sectivna] regrexsion i then
rua for the portfolios to sstimate y,, § = 0, 1, aod 2
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Wong Utility Stocks and the Size Effect: An Emplrical Analysis

Ry = vy + THB'I + Yﬁgﬂ + U, £2)
where
3& b

eatimated bets forpon!ohopuywt
t= 1968, ..., 1987

8, =

portfolio p it the beginning of yaar t
disturbancs temm,

Depending on whether daily, vmkly or roonthly
retsrns gro used, portfoho's averngs rern changes
periodically while its beta and sivs only change oncs

cayear,  The 7y, and v, coefficients are' exliraated
over the fol!owmg four xubpenodx. 1968-72, 1973-
77, 1978-82 sud 1983-1987. Xf portfolid betas can
fully acconst for the differences in selums, one
wiiuld cxpect the aversgs: cosfficlent for the bew
vairiable to be positive s for the size variable lo be
deco. A Gptatistic will be uied to tat the hypo:&ms y

Uy =

The * cosfficients ‘of o -muiched ssinple ase ‘elkp,

mminedsotbuthemﬂubﬂmmdmﬂalmd
utitity finns can be comparsd.

V. * Axislysis of Results
1. Equity Value of the Utility Porifolios

The smesn equity vifues of the ten rize-bused
-utitity portfolios ars reportad in Table 1. Pandls A
and B present the svemmge firm size of theso
poitfolios at the beginning and oad of the test period,
1963-1987, The first interesting observation from
Table 1 is that tha“difference in magnitude botween
the smullest and the largst markst valus utility
portfolios is tremendous, In Pasel A, the sversge
xize’of MV, is about $31 millios while that of MV,
is over $1.4 billion. InPanol B, thet Is twenty yours
Inter, they ‘we $62 willion wad $5.2 - billion,
reapectively. Another interesting finding is that there
is & substantin] incyeass in aversgs firs sizs from
MV, 0 MV, Since thee two findings are

consistent ovar the eatire teet period, the sversge .

portfolio market values for interim yesrs 210 sot
reportad. Thee rosulls azs simailar to the empirical
svidence providad by Relugrnum (1981),

' The utility sample in this study containg 152
firms wheress Reinganum's sample contains 535
firms that sre mainly industris) companies. Two
mﬂuﬁmmyk&maﬁ*omtbomumofm
Relspunum sindy and s one.  Pirst, utilities snd
im!\utmlumuimﬂxr in tha sense that thefr marke!

-

mean of ths logirithm of firm sl2e in

* ’SVuh ‘h‘tp uanh mdu’nm m.

values vary over & wids spectrum, Second, the fact

that thess is & huge jump in finm size from MV, to
. MV, indicates that the distribution of firnm size is
positivily skewed, To comect for the “skewnsss
problem, the natural logaritkem of the mean equily

vlue of each portfolio is calculsted. This vasisble s
- thea umed in Inter regressions instesd ofthuctu:l’

mesn oquity valus,

2. Betas of ‘e Uity and Industial-

Samples

. The betas based on monthly, weeskly and daily
mmm: are reported for the wtility amd indistein)
nainples. For dmplicity, they will be referrad to s
rionthly, weekly, and deily betax, st all ceses, five
years of yetorne are usod to sstimate the systarmatic
tisk. The belss estimaied over the 1963-67 tims
yériod aro used to proxy for the batas in !%S.thnh
is the beginning of the tat pericd. By the sate

tokén, the botar obisined fron the' nmpmad 1962~

£6 ate uned a- ymxin “for the belss in 1987, w)uch

{» the esd otuwmtpcnod.

The bom from uamz the equdly-m;ghwé and
valus-weighted indices are caléuluted in onder o
chieck whethor the seeulls aro affocted by the choice
of market index, Sincs the resulis ere skmilar, ooly
thoso obtained from the aqud!y»wgh!ad index nte.
reported #nd anslyzad

Tabls 2 reports dw monthly, weekly and daxly
betes of the two suples at the beginning and end of
the teat perfod, Pansl A shows tha vardour botks of
the industrial portfolios.” Two copclusions xmay bo
drawn, First, i6 the 1960's, smallec marke! valuo
portfolios tend to have selitively Jazger botas, 'This
is contistent, with ths etapirical findings by Benz
(1981) and Reingasum (1981). ‘Second, this tesnd
sosrns lo vanish in the 1980's, espechlly when
weckly and daily rsturns sos used. .

Tho beuss of the utility portfolios are’ presented
in Fausl B, Ths table shows that nione of the wility
betzx nro grestor then 0.71. A compariion bebwoen
Panils A xnd B reveals that wtility portfolios aee

relatively Tess sritky than industrind portfolios after

coutrolling for frm aize. The comparisen slso
betas of the

utility poﬂfohoz are pot related to the xwkec valnes

of equity,
The negetive eomlmon between firm size and.

betr in the industris campls owy introduce a
raalticolinsasity problem in extimating squation (2).

Baaz (p.11) had sddressad this s and cozcluded
(that the fest results are pob sessitive o the -

-
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multicolinearity problem. For the utility satnple, this
probiera dozs not exist.

3 Tests on the Coefficients of Befa and Size

mbuamdﬁmsimmnwdwuﬂmwy,
and «y, in equation (2). A t-statistic is used to test if
the wean values of the gamxus are significantly
differsnt from zat0. The tasts wors performed for
four S-year periods which ars reported in Table 3,
The mean of the gammuis and their t-statistlc aro
preseated i Pansl A for the ulihﬁu angd in Panel B
for the industrial frms,

Thaemyixia! resuits for the wtility sample ars
reported in Panel A of Table 3. When ronthly
teturns are used, GOngreuionswersmtnobuin

60 pairs of grramas for esch of the S-year' penods
Whea daily returns are ussd, over 1300 regreasions *
were run for each périod to obtuin the gemmas, The

results dre siuifar: in-all of the tiow periods teated,
sono of the avorags coolficients for beta and dzs are
significantly. differeat from ‘2210, . When wockly
t&umuau»d,zwpamofgtmmuwmobwuéd

The average coeflicients for bels ars not significant’

in any ‘test period, and the avensgs coofficients.for .
size are not significant in thres of tho test perfods, |

For- the test penod of 1978.82, the averigs
coefficient for sizs Is significently negutive st & 5%

level,
The test m'n'lu for the industrin] sample xre
reported in Panel B of Tabls 3, When monthly

returns are usad, the sversgs cosfficient estimates for .

sizs wd bote ars significant and bave the expacled
sign only in the 1583-87 test poriod.  ‘When weekly
returon are used, only the sizs vacishle i significantly
negative in the 1978-82 period. When daily returms
aro uaod, ihe coeffitieat sitimates for betas and size
258 ok siguificant at eny conventional Jevel,

.. According to ths CAPM, beta ix ths sole
determinisnt of stock seturns, It is expected thet the
coofficisst for betm is- siguificantly positive,
Hownver, the empirical findings seported in thix
study and in Fama sud French {1992) enly provide
weak support for bets in explaining stock returne.
The empirical findings in this study slso suppest that
* the sizs offect varion over tims. 1 is not unusud to
docurnant the firm size effoct at certain time periods
Mwuoﬁm Banz (1981) found that the sizs
effect is not’ stsblo over time with substanlis!
differences in the rugnitude of the coefficient of the
sirs fastor (p.9, Teble 1). Brown, Kieidon and
Marsh (1983) not only have shown thit sizs effect is
not constant aver time but also bave seported a
reversed of the size anomaly for certain years.

Page 4 of 7

*

Journal of the Midwest Firiancs Associetion

Tho research design of this study'ailow: us to
keep the aample, test period, and methodology the
same with the holding-period being the oaly varisble.

The size effect is documented for the indusirial -

sample i ons of the four test periods when nionthly
refums-ars wped pod in another when weekly retims
ave upod, When'daily returms are vead, no siza sffect

.is obgerved. For the utility sampls, the size effect is

siguificant in only ons test period when weekly
returas aro uzed, thnmonthlymddai!ymmm
ave wad, no gizs effect is foubd, Therefors, this
study concludes that the sizs effect is not only time
period specific but slzo holding-period specific.

Vi Concluding RM

The fact thet the two gamples show different,
though weak, remuits indicates that ulility and-
do ot share. the muis

cbarlctemhu - Firal, given firm mz, utility stocks.

industrial  stocks

&0 omﬁmt!y less risky then mdunﬂd stocks.

Sacoad, industrisl Botes terd to decmse swith; firm
size but utility betas do.not. Thess ﬂndinu nuy bo
amibuxnd tothe fact that all public utdmm operats in
13 environmént witk wgionnl wionopalistic power and
teguhted financial “struchure, As = resull, the
‘busivess and finincial risks aye very similar among
the utilities regardless of their sizes. Thorefors,
wiillty betss wou!d not necessarily be expected to ba
relaisd to firm size,

“Ths objective of this study is to exntiine if the
siza effect exists in the utility lndwtry, After
controliing for: equity valuss, thareis soms wesk
evidence that firm size is & myiswing fadlor. from the
CAPM for the induslrial but not for the utility stocks,
Thix {raplies that although the size phenormenon has
beent strongly docurented for the industrislor, the
findings suggest that thers 5 no need 1o adjust for the
fired siza i utitity rate regulations.
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Table 1
Aviirage Equity Siza of the Utility Portfolio at the
- Beginning and End of the Test Pariod 4
" (Dollar figuses in millions)
.57 S 1 T
_ ' (19{38); ‘ (1987)
MY w2 -
‘MY, s st
- S ow
MY, 161 $475
MV, $220 s713
MV, $334 $o57 -
MV, - B~ $1,279
MV, $505 $1,805
MV, $791 $2,665
MV, $1,447 $5.399




' -OTS Exhibit No. 1

WFSBR&HU%bN 0.6
Page 6 of 7
109 Journn! of the Midwest Finsnce Adsocistion
Table2
" Botus of the Two Sumplés at the Beginning and Eud of the Test Period
1963.67 198286 196387 198286 196367 198286

Penel As Industeiud Fiftns

My, . 0.8 1.00 115 0.9% 131 0.92

MY, 0.94 087 1.07 ¢ 1.0 114 1.01

MY, 0.88 0.82 L2 0.86 1.14 1.04

MV, 0.69 0.74 1.00 0.83 1.03 0.86

MV, 093 0.80 LOS* 0.96 113 1.0

My, - 0.66 0,82 1.03 1,01 1.05° 104

MY, 0.64 081 T0.7 1.04 0.98 Lo

MY, 0.62 0.75 0.97 113 1,00 1,20

MV, 0.52, 0,78 0.8¢ " Los 0.94 116

MVy 0437 - 065 0.78 1.01 . 086 1.22

 Pancl Bt Public Utilities ' - .

MV, 0.30 0.37 0.31 0.43 0.30 * 0.40

MV, ' 028 0.38 :0.37 0.47 . 036 ~ 0.44

MY," ' 0.22 0.42 0.33 0.42 031 049

MV, 0.27 0.35 0.36 0.52 0.34 0,54

MV, 0,25 0.45 0.37 0.61 0.35 0.62

MV, 0.25 0.41 0.39 0.54 0,40 0.65

MVy 0.20 0.38 0.34 0.54 0.37 0.63

MV, 617 . 038 t.34 0.65 0.33 0.68

MY, 0.19 0.4 0.35 0.60 0.34 on

MV, 0.18 0.2¢ -0.38 0.59 0.39 0.71 7
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Tahle3
"Teits on the Mean Coofficients of Beta, (v,) and Size (v,)
Ry = a + Vi + Yoo + U’ ‘
e 5
*Rgtumz Used: 'Mont'my {thttuc) ) K Weckly (t-value} Daily (i?ﬂuej .
Panél A: Utility Sarpls ’
196872 ¥y 0.46% (-0.26) “0,352% (-0.42) -0.02%  (-0.18)
v 0.07% (-0.78) 0.01% (-0.51) 0.00% (-0.46)
M 1
- 19711 ¥, " .0.28% -(-0.13) 0.14% (0.14) 0.03% (:0.21)
7 0.41% (-0.70) 0.03% (-0.67) ,D.00% ;(.’0*53) .
197882 ¥, 0.55% (0.36) 0.54%, (1.00) 0.05% (0.43)
' ¥ C0.10% (-0.75) G05% (-1.71)% 001% (-1.60)
1983-87 1, 174% . (1.28) £.28% (-0.51) 0.02%, {-0.18)
2 0.16% (-1.54) -0.03% (-0.86) 0.01% (-0.63)

- Puasied B: Industridl Szmple

1968-72 ¢,
R

19137+,
Y2

1578-82 v,
- 2

1983-87 ¥,
Y2

0.36% (0.27)
0.07% (0.43)

1.34% (0.69)
0.01% (-0.06)

0.84% (-0.28)
0.28% (-0.75)

2.51% (183

., 0.25% (-L.90

0.28% (-0.55)
0.01% (-0.19)

0.23% (0.31)

0.04% (-0.85)

0.56% (-0.51)
0.01% (LI

0.34% -(0.64)

0.0t % (-0.43)

B

Q0% (032
0.00% (0.5

0.14% (1.45)
0.00% (-0.64)

L0.09% (-0.81)

0.00% (-1.33) -

0.11% (1.40)
0.00%  (0.14)

e

VNgRGinT o e 5% Tevel Gused o ¥ one-alled it
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Electric Utilities
» Compare Commercial Electricity Rates & Get
Exclusive Offers Today!

Business Logkup - =
65MM companies, Search by Iocatlon,
industry, name, & more, Free Trial.

3 M
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Y propucts () COMPANY

-

SEARCH
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Advanced Search
Your Company "search resulted in 6 matches.
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Electric Gas & Sanitary Services + (49)

ECl-Electronic Communications Inc. - Fairdale KY 40118 US
Equipment repair for the communications industry. Light duty construction
assistance, special profects, equipment modifications and installations for the
utility industry. Provider of reverse sensing saftey equment for fleet vehicles.
Utility Contractors

SICCODES:1623-08, 3999-06, 48
7699-99, ~§.

3:02, 4841, 4899, 49, 4900, 4911, 4941-02, 7318:086, 7500, 7629:03,

Global Maintech Corporatlon offers the Virtual Command Center for »
Enterprise monitoring, control, and automation. This product is currently
controliing many Fortune 1000 data centérs including General Electric,
Citicorp, 3M, Wyeth, AlG, Bear Stearns, Met Life, and WellPoint. Our Virtual
Command Center can remotely, render graphically or in just text the console of
any larget computer allowing any number of operators to control that
computer. In addition, a flexible and powerful script language can intercept the
console traffic and/or SNMP allowing for automated event monitoring, alerts,
management, and logging. Best of all, no software modifications are necessary
on the target computers. You can run your entire enterprise remotely. This
means that one or more data centers across cne or more continents can be
controlied from any number of control centers. You can even control
equipment that is not in a data center (e.g. a single remote computer).

Fiber Optics-Equipment & Systems (Mfrs)

SICCODES:3357-01, 3569:07, 3571, 357.1:01, 357103, 3672, 3572:96, 36, 3628, 362998, 8643-01,
3669-02, 3694-01, 3699:02, 3699-05, 3823-09, 3825, 4226, 4813-01,
H.D Electronics, Ing. - Dilworth MN 56529 US

Service and repalr of underground line locators

Electric Contraciors
SICCODES 173101, 36, 3612-02, 3699, 4011-01, 49, 4900, 4911, 4925-03, 5051-01, 5063, 5063-12.
506329, 8063-3Q, 521138, 738943, 7629, 7629-03, 871115,

NanHai Bright Electrical Lighting Co.,LDT - FoShan 528222 CH

I'm a sales from a lighting export factory in china.Qur products ship fo
american and europe.We have our own UL,CUL and CE approve.We are the
big supplier for Kichler,Quorum and Globo.

Electrical Work

3613-02, 3§19 3621 01 3621-02 3()‘21—04 3625 04 _3629 3,62&;_01

Site Lines, Inc. < Howell M1 48843 US

TV Inspection, Groutlng, Air & Deflection Testing, Perma-Liner point repalrs,
Lining, Lateral Grouting .

Pipe Line Contractors
SICCODES 1623-01, 1623:07, 48, 4900, 4952, 4959, 7389, 7389-99, 7699-02, 8731-11,

Sunai - Minoga 32-046 PL ‘

sunaij, outsourcing, it, wsparcie, lnformatyczne informatyka, informatyka,
pomoc, zarz'dzanie, zarzadanie, us®ugi, baza danych, bazy danych,
komputery, komput

Citrus Fruit Grove )
SICCODES 0174, 0174:01, 0175, 0271, 0742-03, 0752-12, 075220, 0762:02, 1051, 1100, 1111, 1112,

e

http://www.siccode.com)search.php?searching=yes&fullcode=1&siccode=49
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~ew Wstling "
Book by NCAA
Champion!!!

Mlchael Bonora

Affordable Solar
Power

Save Each Month
with a Solar Lease!
Try Our Solar

Savings Calculator
www.SolarCity.com/Fr...

Pennsylvania
Solar Power
Incentives and
Rebates of Over
50% Solar Panal

Installers
www,StandardSolar.c .

The average
utility bill

See the average
utility bills for

hoies like yours
www.Ennovationz.com

Sale/ Rent,

ggulptman“tﬁl\l_[at
Laminated, Crane,
and Dragline Mats
Quality mats and
Dependable
Service* a
www ritterforest com

6/173011
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Pennsylyenia-American Water Company #
Capitalization and Financial Statistics .
2005-2009, Inclusive
2009 » 2008 2007 2006 2005
{Mitions of Dollars}
Amount of Capitd) Employed i
Permanent Capital $1,666.2 $ 1,805.9 $1,677.8 5 1,499.6 $1,690.2
Short-Term Debt $ 109 $§ 906 $ 80.1 $ 1809 3 124
N Total Capital $1.,967.1 .. $1,896.5 $1,757.7 $1,680.8 §1.602.7 §
Capilal Structure Ratios ’ LW
Based on Permanent Capital: Average
tong-Term Debt 51.0% 51.1% 50.8% 47.8% 53.9% §0.9%
Preferred Stock . 0.7% 0.8% 0.8% 0:9% 0.9% L 0.8%
Common Equity 48.2% 48.1%  .___4B.5% . 51.2% 45.2% . 48.2%
‘ 99.9% 100.0% 99.9% . 98.9% 100,0% 99.9%
Based on Total Caplial;
Total Debt incl. Short Term 51.3% 53.5% 52.9% 53.5% 54.3% 53.1%
Preferred Stock 0.7% 0.7% 0.8% 0.8% 0.8% 0.8%,
Common Equity 48.0% . 45.8%  __ 46.3%° 45.7% 44.8% 46.1%
100.0% 100.0% ~ 100.0% 100.0% 100.0% 100.0%
F . ’ )
Rate of Return on Book Cornmon Exquity 8.5% 9.0% 7.8% 8.4% 9.6% 8.7%
Operating Ratio # . 50.4% 59.2% 62.1% 81.2% 59.3% 60.2%
Coverage incl. AFUDC @ . .
¥ Pre-tax: All Inferest Charges 3.20 x 3.28 x 2.83 x 294 x 3.07x - 3.06 x
Post-tax: All [nterest Charges .23 x 2.35 % 2.10 x 2.16 x 2.25 x 2.23 x
Overall Coverage: All int, & Pid. Div. 2,31 x 235 x * 2.09 x 2.16 x 225 x 223 x
Coverage excl, AFUDC ® .
Pre-tax: All Interest Charges 3.18 x 326 x 283 x 294 x 3.07 x 3.06 x
Post-fax* All interes{ Charges 2.31 x 233 x 2.09 x 2.16 x 2.25 x 223 x
Overall Coverage: All Int. & Pfd. Div. 231 x 232 x 2.09 x 2.16 x 2.25 x 223 x
+
Quality of Eamnings & Cash Flow
AFC/lncome Avail. for Common Equity 0.4% 16% 0.2% 0.3% 0.0% 0.5%
Effective Income Tax Rate | - 40.3% 40.8% 40.1% 40.1% 39.4% 401% -
Internal Cash Generation/Construction ®  112.0% 62.9% » 56.8% 71.8% 71.8% 74.8%
Gross Cash Flows Avg. Total Debt 24 2% 18.9% 14.9% 16 4% -16.3% 18.1%
Gross Gash Flow Inferes! Coverage @ - 513 «x 424 x 3.38 x 3.70 x ~3.71 x 403 x
“Common Dividend Coverage @ 443 x 336 x 283 x 3,40 x 2.85 x 337 x

See Page 2 for Notes, . . -
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Amount of Capital Employed
Permanent Capital
Short-Term Debt
Totat Capital

Mark\et—eased Financial Ratios
Price-Eamings Multiple
Markel/Book Ratio
Dividend Yield

‘ Dividend Payout Ratio

Capital Structure Ratios
s  Based on Permaneni Captial:
L.ohg-Term Debt
Preferred Stock
Common Equity ™"

Baséd on Total Capital:
Total Debt incl. Short Term
Preferred Stock
Common Equity

Rate of Return on Book Common Equity "
Operating Ratio “

Coveérage incl, AFUDC
Pre-tax: All Interest Charges
Post-tax: All Interest Charges
Overall Coverage: All Int. & Pfd. Div.

Coverage exgl, AFUDC ™
Pre-tax: All interest Charges
Post-tax: All interest Charges
Overall Coverage: Alt Int, & Pfd. Div,

Quallty of Eamings & Cash Flow
AFClincome Avail. for Common Equity
Effective Income Tax Rate
internal Cash Generation/Construction
Gross Cash Flow/ Avg. Total Debt ™
Gross Cash Flow Interest Coverage
Comfnon Dividend Coverage

See Page 2 for Notes,
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.
AMERICAN STATES WATER CO
Capitalization and Financial Statistics
2005-2009, Incluslve
. 2008 2008 2007 2008 2005
' - (Milfions of Dollsrs)
§ 6660 § 5777 8 5700 s 5522  § 5367
17.4 § 747 $ 372 $ 320 $ . 2190
€ 583.4 3 6524 $ 0072 § 5842 §_ 5637
* - Average
21 x 27 x 28 X 27T x 18 x 24 x
183.5% 194.5% 233.3% 229.0% 191.5% 206.4%
2.5% 2.9% 2.4% 2.5% 3.1% 2.8%
61.6% 78.8% 58.9% 66.7% 56.4% 64.5%
.46,0% 48.2% 47.0% 48.6% 50.1% AT.6%
0.0% 0.0% +0.0% 0.0% 0.0% 0.0%
-54.0% 53.8% _53.0% . 51.4% 48.9% §2.4%
T100.0% . 100.0% -100.0% 100.0% 100.0% 100.0%
47.4% 52.4% 50.2% 51.4% §2.5% 50.8%
0.0% 0.0% 0.0% 0.0%: 0.0% 0.0%
52.6% 47.6% 49.8% 48.6% . 47.5% 49.2%
700.0% 100.0% . T00.0% . ~100.0% "~ 100.0% — 100.0%
8.8% 7.1% 9.5% 8.4% 10.2% 8.8%
79.8% 80.4% 77.7% . 79.0% 73.9% 78.2%
i !
3.16 x 2.65 x 3.25 x 2.84 x 4.57 x 3.28" x
232 x 203x | 2,28 x 2.09 x 2.97 x 234 x
2.32 x 2.03 x 2.28 x 2.08% 2.97 x 2.34 x
3.16 x 2.65 x 3.25 x 2.84 x 457 x . 329 x
2.32 % 2,03 x 2.28 x 2.08 x 2.97 x 2.34 x
2,32 x 2.03 x 2.28 x 2.09 x 2,87 x 234 x
0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
38.0% 37.9% 42.9% 40.5% 44.8% 41.0%
73.5% 61.4% 86.2% 72.8% 62.2% . 74.2%
22.5% 20.0% 19.6% - 21.4% , 20.8% 20.9%"
4.27 x 3.65 x 3.73 x 3.97 x 569 x 4.26-x
414 x 3.74 x 363 x 4.15 x.. 3.93 x 3.92 .x
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¥
Capitalization and Financlal Statistics
. 2005:2009, Inclusive
2008 2008 2007 2006 2005
{Milions of Dotiars) R
* Amount of Capital Employed
Permanent Capital $ 9.436.3 $ 9,012.8 $ 9.3606 $8,999.0 $9,239.2 .
Short-Term Debt « $ 11958 $ 4790 $ 2205 $ 7187 $ 374.1
Total Capltal $ 9,555.8 $ 9.491.9 $95811 . 8 0.718.7 $9,613.3
Market-Based Financial Ratios . . Average
Price-Eamings Mulliple NMF X NMF X NMF  x NMF  x NMF* x #DIVA!  x
Market/Book Ratio i 80.8% 74.3%- NMF NMF . NMF 77.6%
Dividend Yield - 4.2% 2.0% NMF NMF NMF 3.1%
Dividend Payou! Rafio NMF NMF NMF NMF NMF #DIVIG)
: f «
Capital Structure Ratios A : .
Based on Permanent Captial:
Long-Term Debt 56.9% 53.5% 51.2% 57.3% . 69.6% 57.7%
Preferred Stock - 0.0% 0.1% 0.0% 0.1% 0.0% 0.0%
Common Equity 43.1% 46.4% 48.7% . _42.6% 30.3% 42.2%
. 100.0% . 100.0% 99.9% 100.0% 99.9% 100 0%
Based on Total Capilal: -
Total Debt incl. Short Term 57.4% , §5.9% 52,4% 60.5% + = 70.8% 59.4%
Preferred Stock * . 0.0% T 0.0% 0.0% 0.0% 0.0% 0.0%
Cormmon Equity . 42.5% 44.1% A1.6% 39.5% 29.2%, 40.6%"
' : 99.9% 100.0% 100.0% 100.0% 100.0% 100.0%
Rale of Return on Book Corvimon Equity NMF NMF NMF NMF , NMF - #DIV/O)
Operating Ratio ¥ 74.4% 75.9% 76.3% BT.9% 94.8% 819%

Coverage incl. AFUDC ™! .
NMF X NMF x NMF | x NMF  x #DIVIO!

Pre-tax: All interest Charges NMF x . i X
Postax: Ali'Interest Charges NMF x NMF X NMF  x NMF - x NMF  x #DIV/OL X
Overall Coverage: All int) & Pid. Div. NMF X NMF  x NMF X NMF  x¥  NMF x #DIVIO! x
, Coverage excl. AFUDC® .
Pre-tax: All Interest Charges NMF % NMF  x NMF  x NMF  x NMF  x ADIVIOL %
Post-tax: All interest Charges NMF  x NMF % NMF X NMF  x NMF  x  “#DIVIOI x
Overall Coverage: All int, & Pfd, Div. NMF % NMF  x NMF % NMF  x NMF X #DIVIOL x
Quality of Earnings & Cash Flow ’

AFC/income Avait. for Common Equily -8.0% -4.0% -3.3% -5.5% -3.0% -4.8%
Effective Income Tax Rate NMF ., NMF NMF NMF NMF . #DIV/O1
internal Cash Generation/Construction 82.4% 58.3% 61.9% 62.3% 83.2% 71.6%
Gross Cash Flow/ Avg. Total Debt 14.5% 12.6% 8.5% 6.7% 7.6% 10.0%
Gross Cash Flow Interest Coverage 3.59 x 8.25 x 253 X 221 x 247 x 2.81 x
GCommon Dividend Coverage 571 % 10.18 x NMF X NMF  x NMF X 7.95 x

See Page 2 for Notes.
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AQUA AMERICA INC
- Capitalization and Financial Statistics
2005-2009, Inclusive
' . 2009 . 2008 2007 2006 2008
3y {Milions of Doliarsy
Amount of Capital Employed » . .
Permanent Capital . § 25553 $ '2,316.0 $ 22173 $1,906.1 $1,719.6
. Short-Term Debt . $ 275 S 80.6 3 56.9 $§ 1192 .3 13BS
Total Capital s $ 25828 § 23966 $ 22742 $2.025.2 $18581 |

Markel-Based Financial Ratios + Average

T« Price-Earnings Multiple 24 % 23 x 32 x 36 x 32 x 29 x

Market/Book Ratio 231.4% . 225.8% 318.5% 376.5% 383.5% 307.2%
Dividend Yieid 3.0% 3.0% 21% 1.8% 1.7% 2.3%
Dividend Payout Ratlo 71.6% 70 0% 67 1% 63.1% 86.1% 65.6%

Capital Structure Ratios
Baged on Permaneni Captial: .

* Long-Term Debt 56,6% 54.2% 55.9% 51.6% 52.5% 54.2%
Preferred Stock 0.0% . D1% 0.1% 0.1% 0.1% 0.1%
Common Equity ¥ ® 43.4% 45.7% 44.0% 48.3% 47.4% 45.8%

! 100.0% 100.0% = 100.0% _100,0%. 100.0% 100.0%

Based on Total Capital: K
Yotal Debtincl. Short Term 57.1% B55.7% 57.0% 54.4% 56.1% 56.1%
Preferred Stock 0.0% 0.1% 0.1% 0.1% 0.1% 0.1%
Common Equity 42.9% 44.2% 42,9% 45.5% 43.9% .43.9%
100.0% 100.0% 100.0% 100.0% 100.1% 100.0%

Rate of Return on Baok Common Equily 9.6% 9.6% 10.0% 10.6% 11.7% 10.3%

Operating Ratio " 64.6% 64.0% 64.1% 61.5% 50.4% 62.9%

Coverage Incl, AFUDC ¥ ,

Pre-ax; All interest Charges 3.51x 337 x 332 x 361 x 3.84 x 3.63 x
Post-tax: All Interest Charges 2.52 x 2.43 x 242 x 2.57x 7 275 x 284 X
Overéll Coverage: All Int, & Pfd. Div. 2.82 x 243 x 242 x 2.57 x| 276 x 254 x

Coverage excl. AFUDC ¥
Pre-tax: All interest Gharges 3.47 x 3.32 x ¢ 328x 3,54 X 380 x 348 x
Post-tax: Alf Interest Charges 248 x 237 x4 2.38 x 2.51 x 270 % 249 x
QOverall Co\!erage: Alf Int. & Pfd. Div. 248 x 2.37 x 2.38 x 251 x " 2.70 x 249 x

. . : o ‘ )

Quality of Earnings & Cash Flow . .
AFCncome Avall. for Common Equity 2.8% 3.8% 3.1% 4.3% 2.7% 3.3%
Effective income Tax Rate “ 38.4% 39.7% 38.9% 39.6% 38.4% 39.2%
internat Cash Generation/Construction 89.0% 65.5% 62.8% 47.2% 54.4% §9.8%
Gross Cash Flow/ Avg, Total Debt 19.2% 18.6% 17.8% 17.4% 18.4% 18.3%
Gross Cash Flow Interest Coverage ™ 489 x 449 x 442 x 4.40 x 439 x 440 x
Common Dividend Coverage ' 362 x 3.56 x 3.35 "% 3.21 x 3.53 x 345 x.

£

See Page 2 for Notes.
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Ampuat of Capital Employed
Permanent Capital
Short-Term Debi
Tolal Capitat

Market-Based Financial Ratios
Price-Earnings Mulliple
Market/Book Ratio
Dyvidend Yield
Dividend Payout Ratio

Capiltel Striticture Ratios
Based on Permanent Captial®
Long-Term Debt
Preferred Stock
Common Equity

Based on Total Capital:
Total Debt incl. Short Term
Preferred Stock -
Common Equity ¥

Rate of Return on Book Common Equity
Operaling Ratio ©

Coverage incl. AFUDC ¢
Pre-tax: Alt Interest Charges
Post-tax: All inferest Charges
Overall Coverage: All int, & Pid. Div.

Coverage excl, AFUDC ¢
Pre-tax: All interest Charges
Post-tax: All Interest Charges
Overall Coverage: All Int. & Ffd. Div.

Quality of Earnings & Cash Flow
~AFC/income Avail. for Common Equily
Effective lncome Tax Rate
Internal Cash Generation/Construction "
Gross Cash Flow/ Avg, Total Debt ©
Gross Cash Flow Interest Coverage
Common Dividend Coverage 7

»

See Page 2 for Notes.
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CALIFORNIA WATER SERVICE GP
Capitalization and Financial Stafistics |

2005-2008, Inclusive
2009 2008 2007 . 2008 2008 »

(Maitons of Dollers)

$ 8079 $ 6933 $ 6811 $ 6754 $ 5739
$. 120 $ 400 3 . $ - $ -
$ 8199 $ 7333 $ 6811 S 6764 § 5730
* ¢ Average
2% x 20 x 27x’ 29 x 25 x 24 x
206.0% 195.0% 215.4% 229.2% 231.8% 215.5%
2.9% 3.2% 2.8% 2.9% 39% 3.0% ¢
60.4% 61.4% 77.3% §5.8% “77.4% 72.5%
47.5% 419% 42.5% a35% 48.0% 44.8%
0.0% 0.0% 0.5% 0.6% 0.6% 0.3%
52.1% 58.1% 56.6% 56.0% 51.4% 54.8%
100.0% 100.0% 700.0% 700.1% 300.0% 100,0%
48.7% 45.0% 42.9% 43.5% 48.0% 45.6%
0.0% 0.0% 0.5% . 06% 0.6% 0.3%
51.3%. . 55.0% 56.6% 56.0% 51.4% 54.1%
100.0% 100.0% 160.0% 160.1% ~100.0%  __100.0%
9.8% 10.0% 8% - 76% 93% 0.0% .
81.5% 80.0% 83.1% 83.4% 81.3% 81.9%
3
3.78 x 411 x 3,63 x 3.16 x 3.54 x 364 x
2.66 x 2,93 x 2.58 x 230 x 2.46 x 259, x
2.86 x . 288X 2.56 x 2.28 x 244 % 2.56 x
N 4
3.66 x 3.04 x 3.50 x 3.02 x 349x . 352 x
2.54 x 277 x 2.45 x 2.16 X 242 % 247 x
2.54 x 272 x 243 x 2,15 x 2.40 x 245
76% 86% 8.3% <10.6% 3.3% 7.7%
40.3% 37.7% 39.9% 39.7% 42.8% 40.0%
49.3% 65.0% 1, 54 0% 43.2% 50.6% . 52.3%°
21.7% 30.3% 22.2% 21.1% 21.7% 23.4%
4.08 x 6.37 x 414 x 3.88 x 412 X 432 x
3.23 x 388 x 271 % 275 x 285 x 3.08 x

#
1
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