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WP-PRM-1R(a) 

	

1 	Q. PLEASE STATE YOUR NAME AND BUSINESS ADDRESS. 

	

2 	A. 	My name is Emily Sears. My business address is Pennsylvania Public Utility 

	

3 	Commission, P.O. Box 3265, Harrisburg, PA 17105-3265. 
1. 	• 

4 

	

5 	Q. BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY? 

	

6 	A. 	I am employed by the PennsylVänia Public Utility Cormhission in the Office of 

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

8 

	

9 	Q. WHAT IS YOUR EDUCATIONAL AND EMPLOYMENT EXPERIENCE? 

	

10 	A. 	My educational and professional background is set forth in Appendix A, which is 

	

11 	attached. 

12 

	

13 	Q. - PLEASE DESCkiBE THE ROLE OF OTS IN RATE PROCEEDINGS. 

	

14 	A.„ OTS is responsible toil  protecting the p'ublic interest in rate proceedings. The OT§ 

	

15 	analysis in this proceeding is based on its responsibility to represent the public 

	

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

	

17 	'and the Company. 

18 

	

19 	Q. WHAT IS THE PURPOSE OF YOUR DIRECT TESTIMONY? 

	

20 	A. 	The puri)ose of my direct testimony is to address rate of return, including capital 

	

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

	

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

3 



	

1 	BACKGROUND 
; 

	

2 	Q. WHAT IS THE GENERAL DEFINITION OF' RATE OF'RETUAN4N THE 

	

3 	CONTEXT OF' A RATE ASE? 

A. 	-, kate of return generally is the arnount of reyenue an investment generates, usually 

	

5 
	

expressed as a percentage of the amount of capital invested, over a giveifperiod of 

	

6 	time. Rate of return is one of the components of the revenue requirement formula. 

7 

	

8 	Q. WHAT IS THE REVENUE REQUIREMENT FORMULA? 

	

9 	A. 	The revehue requirement foimula used in base rate cases is ag follows: 

	

10 	 RR=E+D+T+(R13xR0R) 

	

1 1 
	

Where: 

	

12 
	

Revenue Requirement 

Operating Expense 

	

14 
	

DepreciationExpense 

	

15 
	

Tax'es 

	

16 
	

RB 
	

Rate Baše 

	

17 
	

ROR = 
	

Overall Rate of Return 
, 

	

18 	'In the above formula, the rate bf return is expressed as a percentage. The 

	

19 	calculation of that rate is independent of 'die 'determination of the appropriate rate 

	

20 	base value for ratemaking purposes. As such, the appropriate total dollar return is 

	

2 1 	dependent upon the proper coniputation of the rate of return and the proper 

	

22 	Valuation of the- Company's rate" base. 

2 
4 



	

1 	Q. WHAT CONSTITUTES A FAIR AM) REASONAI3LE OVERALL RATE 

	

2 	OF RETURN? 

	

3 	A. 	A fair and reasonable overall rate of return is one which will allow the utility the 

	

4 	opportunity to recover those costs prudently incurrdd by all classes of capiial.used 

	

5 	to finance the rate base during the prospective period in which itš rates will be in 

	

6 	effect. 

	

7 	 The Bluefield'Water Works and Hop Natural Gas c'ases of 1923 and 1944, 

	

8 	respectiVely (cited below), set forth the principles that are generally accepted by 

	

9 	regulaitors thrnughout the country as the appropriate criteria for measuring a fair 

	

10 	rate of retürn: 

	

11 	 A public utility is entitled to such rates as will perrnit it to 

	

12 	 earn a return on the value of the property which it employs 

	

13 	 for the convenience of the public equal to that generally being 

	

14 	 made at the same time..and in the same general part of the 

	

15 	 country on investments in other business undertakings which 

	

16 	 are attended by corresponding risks and uncertainties; but it 

	

17 	 has no constitutional right to profits such as are realized or 

	

18 	 anticipated iri highly profitable enterprises or speculative 

	

19 	 ventures. The return should be reasonably sufficient to assure 

	

20 	 confidence in the financial soundness of the utility and should 

	

21 	 be adequate, under efficient and economical management, to 

	

22 	 nilintain and support its credit and enable it to raise the 

	

23 	 . money necessary for the proper discharge of its public duties. 

	

24 	 A rate of return may be reasonable at one time and .become 

	

25 	 too high or too low by changes affecting opportunities -for 

	

26 	 investment, the money market and business conditions 

	

27 	 generally. 
28 

	

29 	Bluefield Water Works & Improvements Co. v. Public Service Comm. of West 

	

30 	Virginia,  292 U.S. 679, 692-93 (1923). 
31 

	

32 	 It is important that there be enough revenue not only for 

	

33 	- 	 operating expenses but also for the capital costs. of the 

3 



	

1 	 bušiness. These include service on the debt and dividends on 

	

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

	

3 	 should be cOmmensurate with returns on investments in other 

	

4 	 enterprises having corresponding risks. 	That feturn, 

	

5 	 moreover, should be sufficient to assure confidence in the 

	

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

	

7 	 and to 'attract capital. 

	

9 	FPC v. Hope Natural Gas Co.,  320 U.S. 591, 603 (1944). 

	

10 	 While interpretations ,of these excerpted citations may vary somewhat, they 

	

11 	provide general guidelines for the regulator tò 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 interaction of the folloWirig 

	

17 	components: the perbentage of long-term debt, the percentage of preferred stock, 

	

18 	the percentage of common equity, the cost of long-tehh debt, the cost rate Of 

	

19 	preferred 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 base and assign the appropriate 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 commoh equity is not fixed, and it is more 

	

24 
	

diffiCult to measure. 

4 



The overall rate of return is then calculated using fhe proportions of capital 

and cost rates for each type of capital: OTS Exhibit No. 1,1 Schedule 1, pa:ge 1, 

	

3 	demonstrates the interaction of the capital stfucture and the cost rates of earch type 

	

4 	of capital. By'rhul,tiplying eaCh capital component's caPital ratio by its assoei4ted 

	

5 	cost rate, a weighted eost rate is derived for each capital component:,  The overall 

	

6 	rate of return is the sum of the weighted co'st rates. 

COMPANY-POSITION 

	

9 	Q. PLEASE SUMMARI& THE COMPANY'S RATE OF RETURN CLAIM " 

	

fo 	IN THIS CASE. 

	

11 	A. 	Company witneSs Paul R. Moul recommendedthe following rate of return for 

	

12 	PAWC: 

Type of Capital 	Ratios 	Cost 	Weighted Cost Rate  
Rate  

Long-Term Debt 48.20 % 6.10 % 2.94 % 
Preferred Stock 0.68 % % 0.06 % 

Common Equity 51.12 % 11.50 % 5.88 % 
Total 100.00 % 8,88% 

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

13 

14 	OTS POSITION  

15 	Q. PLEA:SE SUMMARIZE YOUR RATE OF RETURN RECOMMENDATION 

16 	IN THIS CASE. 

5 
7 



1 	A. 	I fecommend the following rate of return for.PAWC: 

l'Ype of Capital Ratios - Cost Rate Weighted Cost Rate 

Long-Teem Debt 48.20 % 6.10 % 2.94 % 
Preferred Stock 0.68 % 8.11 % 0.06 % 
Comnion Equity 51.12 % 8.56 % 4.38 % 

Total . 100.00_Vo 7.38 % 

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

2 

	

3 	PROXY (BAROMETER) GROUP  

	

4 	Q. WHAT IS A PROXY GROUP, A§ USED IN BASt RATE' CASES? 

	

5 	A. 	A proxy group, also called a barometer group, is a group of companies which act 

, 

	

6 	as a benchmark for the subject utility in a base rate case. 

	

8 	Q. WHAT" ARE THE REASONS FOR USING A BAROMETER GROUP? 

	

9 	A. 	A barometer group is typically,utilized since the use of data exclusively froth one 

	

10 	company may be less reliable than using a barometer group. The loWer reliability 

	

11 	occurs because the data for brie company may be subject to events which can 

	

12 	cause short-term anomalies in the marketplace. The rate of i•eturn on common 

	

13 	equity for a single company could be6ome distorted in these particular 

	

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

	

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

	

16 	potential anothalies associated with a single company. 

6 
8 



	

1 	 A barometer group cost of equity, is also used as a benchmark to satisfy the 

	

2 	long establishoi guideline of utility regulation that seeks to provide the subject 

Utility with the opportunity to earn a return equal to that of similar risk enterprises. 

4 

	

5 	Q. WHAT BAROMETEk GROUP DID MR. MOUL USE IN HIS ANALYSIS? • 

	

6 	A. 	Mr. Moul selected Ameriean States Water, American Water Works"Co., Aqua 

	

7 	America, Inc., California WaterServices Group', Connecticut Wafer Services, 

	

"8 	 Midalešex Waier Company, SJW Cdrporation, and York Water Company. 

	

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

10 

	

11 	Q. DO YOU AGREE WITH THE BAROMhTER GROUP MR. MOUL USED 

	

12 	IN HIS ANAJXSIS? 
• .• 

	

13 	A. 	I agree with Mr. Moul's barometer group, with the exception of Atherican Water 

	

14 	Works Co. I have also include*d Artesian Resources Corporation in my barometer 

	

15 	group. 

16 

	

17 	Q. PLEASE EXPLAN WHY YOU EXCLUDE'D AMERICAN WATER 

	

. 18 	WORKS CO. FROM'YOUR BAROMETER GROUP AND INCLUDED 

	

19 	 ARTESIAN RESOURCES CORP. 

	

-20 	A. 	I excluded American Water Works Co. from my barometer grouP due to a short 

	

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

	

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

7 
9 



	

1 	lrading data; therefore, American Water Works Co.'s tráding history is too *short to 

	

2 	provide ušeful information. Furthermore, when selecting a barometer group I 

	

3 	ibegin with the Water Utility Industry listed in Value Line. Arteian ResoUrces 

	

4 	was ineluded on this list as of April 22, 2011; it, however, \\ids  not includecl,in the 

	

5 
	

previous edition, and therefore could not be included in Mr. 	- ' Moul s group. 

6 

	

7 	CAPITAL STRUCTURE 	 • 

	

8 	Q. WHAT IS THE COMPANY'S CLAIMED CAPITAL STRUCTURE? 

	

9 	A. 	The Comppy has proposed a capital structure bf 48.20% long-term debt, 0.6-8% 

	

10 	preferred stock, and 51.12% equity for the future-test year ending December 31, 

	

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

12 

	

13 	Q. WHAT IS THE liASIS FOR THE COMPANY'S CLAIMED CAPITAL 

	

14 	STRUCTURE? 

	

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

	

16 	structUre ratios are the best apaProximation of the mix of capital the Company will 

	

17 	employ to finance its rate base during the peribd 'rim rates are in effect. 

18 

	

19 	Q.  DO YOU AGREE WITH THE COMPANY'S CLAnlEp CAPITAL 

	

20 	STRUCTURE? 

	

21 	A. 	Yes. I agree with the Company' sclaimed capital structure. 

8 
10„ 



	

1 	Q. WHAT IS THE BASIS t'OR YOUR AGREEMENT WITH THE 

	

2 	COMPANY'S CLAIMED CAPITAL STRUCTURE? 
4 

	

3 	A. 	The Company's capital structure accurately represents the capital employed in its, 

	

4 	rate base. The capital 'strucfure is afso consistent with the capital structures of the 

	

5 	companies selected for my barometer group (OTS Exhibit No. 1, 5chedu1e 1, page 

	

6 	2). 

PAWC 	Barometer Group 
Long-term Debt 
	

48.20% 	 48.98% 
Preferred Stock 
	

0.68% 	 0.24% 
Common Equity 
	

51.12% 	 50.78% 
7 

	

8 	Therefore, the Company's claimed capital structure is appropriate. 

9 

	

10 	CO'ST RATt OF LONG-TERM DEBT  

	

11 	Q. WHAT IS THE COMPANY'S CLAIMEto COST RATE OF LtING-TERM 

	

12 	DEBT? 

	

13 	A. 	The Company has proposed a cost rate of long-term debt of 6.10%, 'which 

	

14 	represents the *Company's expected cost of long-term'de'bt for the future test year 

	

15 	- 	ending December 31, 2011. (PAWC Exhibit No. 11-A, Page 12 of:33, 

	

16 	Schedu1e'6 [3 of 4]). 

	

18 	Q. WHAT IS THE BASIS FOR THE COMPANY'S CLAIMED COST RATE 

	

19 	OF LONG-TERM DEBT? 

9 
11 



A. 	Mr. Moul calculates the Company's claimed cost rate of long-term debt in PAWC 

	

2 	Exhibit No. 11-A, Pagé 12 of'33, Schedule 6 [3 of 4]. The long-term debt cost 

	

3 	rate of 6.10% is a weighted cost rate based on the Company's long-term debt 

	

4 	issues expected to be outstanding at Decembei-  31, 2011. 

5 

	

6 	Q. DO YOU AGREE WITH THE COMPANY'S CLAIMED:COST 'RATE OF 

LONG-TERNI DEBT? 

	

8 	A. 	Yes. I agree with the Company's calculation' of 6.10% for the cost rate of long- 

	

9 	term debt. 

10 
4 

	

11 	Q. WHAT IS THE'BASIS FOR YOI1R AGREEMENT WITH Tilt COST 

	

12 	RATE OF LONG-TERM DEBT?' 

	

13 	A. 	OTS Exhibit No., 1, Schedille No. 2, shows the range of cost rates for long-term 

	

14 	debt of A-rated and Bad-rated Public Utility Bonds from June 2010 to June 2011. 

	

15 	- 	The range is 501% to 61-18% with an average of 5.60%. The Company's claimed 

	

16 	cost rate of long-term debt of 6.10%, while on the high side of the range, is within 

, 	17 	the stated range. 

18 

	

19. 	COST RATE OF PREFERRED STOCK 

	

20 	Q. WHY IS PREFERRED STOCK INCLUDED IN THIS-PROCEEDING? 

10 
:12 



	

1 	A. 	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 

	

3 	included in this proceeding. 

4 

	

5 	Q. WHAT IS THE COMPANY'S CLAIMED COST RATE OF PREFERRED . 

	

6 	STOCK? 

	

7 	A. 	The Company has pi-oposed a cost rate of preferred stoc,k of 8.11%, which 

	

8 	represents the Company's forecasted cost of preferred stock for the future test year 

	

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

	

10 	Schedule 7 [1 of 2]). 

11 

	

12 	Q. WHAT IS THE BASIS FOR THE COMPANUS CLAIMED COSÍ RATE 

	

13 	OF PREFERRED STOCK? 

	

14 	Mr. Moul calculates the COmpany's claimed cost rate of preferred stock in PAWC 

	

15 	Exhibit No. 11-A,,Page 14 of 33, Scheduie' 7 [1 Of 2]. The preferred stock cost 

	

16 	rate of 8.11% is a weighted cost rate based oh the" Company's prefeired stock 

	

17 	' 	issues expected-to be outstanding at DeceMber 31, 2011. 

18 

	

19 	Q. DO YOU AGREE WITH THE COMPANY'S CLAIMED COST RATE OF 

	

20 	PREFERRED STOCK? 

	

21 	A. 	Yes. 1 agree with the Company's claimed preferred stock cost rate of 8.11%. 

11 
13 



	

1 	Q. WHAT IS THE BASIS foR-VouR AGREEMENT WITH THE COST 

RATE OF PREFERRED STOCK? 

	

3 	A. 	Since preferfed stock is more like debt in that the cost rate is fixed, I have used the 

	

4 	Mergent bond Record "e and "baa", rated Moody's Preferred Stock Yield 

	

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

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

	

7 	the historical averages shows that the COmpany's claimed cost rate for preferred 

	

8 	stock is in line with yields at the time of issue. Therefore, 8.11% is an appropriate 

	

9 	cost rate of preferred sloCk. 

10 

	

11 	COST OF EQUITY  

	

12 	Q. WHAT IS THE COMPANY'S CLAIMED COST OF EQUITY? 

	

13 	A. 	The COmpany has proposed a cost of equity of 11.50%. (PAWC Exhibit No. 11- 

14. 	A, Page 1 of 33; Sehedule 1 [1 of 1]). 

15 

	

16 	Q. WHAT IS'THE BASiS POR THE COMPANY'S CLAIMED COST OF 

EQUITY? 

	

18 	A. 	Mr. Moul's testimony, PAWC Statément No. 11, page'3, lines 5-14, opines that 

	

19 	the costof commOn equity is established using capital markeVand financial data 

	

20 	I relied upon by investors when assessing the relative risk, and hence the cost of 

	

21 	equity, for a water utility, such aš PAWC. In this regard, he i:elied on four 

	

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

12 
14 



1 	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. 

3 	Moul's results-for each measure, based on his proxy group of eight water 

4 	companies referred to as the "Water Group": 

Measure 'Water Group 

DCF 11.44% 

Risk Premium, 11.25% 

CAPM 12.06% 

, Comparable Earnings 12.40% 

Average 11.-79%. 
Median 11.7% 
Mid-point 11.83% 

	

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

	

-14 	average of the DCF and RP method is 11.35%, 'and the average of the DCF, RP, 

	

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

	

16 	common equity of 11.50%, stating it is a reasonable representation of alfresults. 

17 

	

_18 	Q. DO YOU AGREE WITH MR'. MOUL'S PROPOSED COST OF EQUITY? 

• 19 	A. 	No. Mr. Moul gives inappropriate weight to the CAI'M, Risk Premium, and 

	

20 	Comparable Earnings methods. Further, Mr. Moul's'cost of equity • 

	

21 	recommendation is biased due to Several inaPpropriate adjustmefits. These 

	

22 	"adjustments include a dividend yield adjustrnent, a stale growth rate, a leverage 

- 

5 

7 

8 

9 

10 
11 
12 

15 
13 



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

	

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

3 

	

' 4 	WEIGHTS GIVEN TO METHODS  

	

5 	Q. DO YOU AGRa WITH THE COMPANY'S WEIGHTtD RELIANCE ON 

	

6 	THE USE 'OF THE CAPM, RP, AND CE MODELS? 

	

7- 	A. 	No. While I am not opposed "to using the CAPM results as a check to the results of 

	

8 	the DCF calculation, it,is inappropriate to give the CAPM and RP models equal 

	

9 	weigh because the models do not directly relate tõ determining an appropriate rate 

	

10 	of return. Further, the CE approach'used by Mr..M"oul compares the historic' 

	

11 	returns of companies of dissimilar business and financial risfc, rnaling it 

	

12 	inapplicable in this proceeding.,  , 

13 

	

14 	Q. PLEASE DISCUSS FURTHEtt YOUR REASONS FOR hISAGREEING 

	

15 	Wri'll,THE PRIMARY RELIANCE' ON THE CAPM AND RP MODËLS. 

	

16 	A. 	The Capital Asset Pricing Model and the Risk Premium method give results that 

	

17 	indicate to an investor what the equity cok rate should be if current economic and 

	

18 	regulatory conditions are the same as those present duriq the hikorical period in 

	

19 	whiCh the risk Premiunis were determined. By comparing CAPM and RP results 

	

20 	with the current expected equity returns (DCF results), an invekOr can make 

	

21 	ratiõnal buy and sell decisions. The relevancy of these methods does not carry 

	

22 	over from the investment decision Making process into the iegulatory process. 

14 
16 



	

1 	Regulators can never be certain that economic and regulatory conditions 

	

2 	underlying the historical period during which tlie risk premiums were calculated 

	

3 	are the same today or in the future. 

4 

	

5 	Q. GIVEN THE FACT THAT ECONOMIC AND REGULATORY 

	

6 	CONbITIONS TODAY CAN AND ARE OFTEN DIFFERENT FROM TE 

	

7 	HISTORIC PERIOD, I4O887  DOES THIS AFFECT THE RESULTS FROM 

THE CAPM AND RP'METHOD? 

A. 	The CAPM 'and the- RP Method do not measure the current rate of return on 

	

,10 	common equity directly. Instead, the CAPM arid the RP method determine the 

	

11 	rate of return on common equity indirectly by observing the cost of debt. An 

	

12 	implicit assumption when using the CAPM and the RP method is that the variables 

	

13 	determining the equity cost rate and debt cost rate are the same, yAiCh allows the 

	

14 	analyst to apply a constant risk' premiuin (difference between risk free rate and the 

	

15 	- 	return on the market). However, the variables determining the cost rates in the 

	

16 	two markets affect the cost rates differently, leading to a changing-risk premium. 

	

17 	The use of a constant risk premiurn fails to capture the effect of changing 

	

18 	economic conditions on risk premiunis over time. 

1.9 

	

20 	Q. IS THERE ANY ACADEMIC EVIDENCE THAT QUESTIONS THE 
4 

	

21 	CREDIBILITY OF THE CAPM MODEL? 

15 
17 



	

1 	A. 	Yes. An article, which appeared in the New 17 irk Times on February 18, 1992; 

summarizes a CAPM study conducted by professors Eugene F. Fama and Kenneth 
1 

	

3 	R. French (OTS Exhibit No. 1, Schedule No. 3) Their stu4 examined the 

	

4 	importance of beta, CAPM'.s risk factor, in expÍainingreturnsön comthon stock. 

CAPM theory, the higher a stock's beta, the high.er  the expected return on that 

	

6 	stock. They fOund that the model did not ao well in predicting actual returns, and 

	

7 	suggest the use of more elaborate multi-factor models. A more recent article in 

	

8 	the Journal Of Economic PersSeetives states that "the attraction of the CAPM is 

	

9 
	

that it offers powerful and intuitively pleasing predictions about how to measure 

	

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

	

11 	empirical -.record of the model is poor, poor enough to invalidate the way it is used 

	

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

I 	; 

	

13 	information, I believe investors Will place less credibility on a model thatis 

	

14 	academically proven not to accurately predict returns. 

15 

	

16 	Q. IlLEASE DISCUSS YOUR REASONS FOR DISA6.  REEING WITH THE 

	

17 	USEOF THE Ct MODEL. 

	

18 	A. 	Mr. Moul uses this niodel to analyze returns earned by other firins in order to 

	

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

. t 

	

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

1 

	

21 	saf'ety, financial strength, price stability, beta, --and technical rank. Mr. Moul then 
1 

16 
18 

S 



determines the aVerage hištorical return frorn 2005 tò 2069, and the projected 

	

2 	return for 2013 to 2015. 

	

3 	 The use of the CE model is inappropriate for several reasons. Notably, 

	

4 	nohe of the companieš in Mr. Moul's analysis re utility Companies, and therefore 

rnay not have sithilar risks in the long run. Further, while the companies Mr. Moul 

	

6 	selected using March 2011 inforrnation may have been similar based on his 

	

7 	factors, these factors*  ean change. Using Value Line information as of April 22, 

	

8 	2011, many of the companies presently on Mr. Moul's list would he excluded 

	

9 	from his CE group given the new updated. pararneters of the Water Group. For 

	

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

	

11 	went from 3 th 3-4. These changes would require a different CE barometer group. 

	

12 	These changes show that the risks of the compahies change with the economy. 

	

13 	Value Line updates several industries a week on a rotating básis, and it takes 3 
fra. 

	

14 	months for the same industry to be re-evaluated: Therefore, using the returns for 

	

15 	the companies listed in Mr. Moul's CE group going back six months, let alone six 

	

16 	years, is not'appropriate because the companies ,are only similar for one short 

	

17 	period of time (as little as one week). 

	

18 	 Purthermore, in Company Statement No.11, page 43, lines 16-22;  Mr. 

	

19 	Moul quòtes the previously referenced Bluefield case: However, Mr. Moul's 

	

20 	excerpt ornitted the following underlined text, "r
i
indertakings which are attended 

	

21 	by corresponding risks and uncertainties, but it has no constitutional right to  

	

22 	profits such as are realized or anticipated in highlÿ,profitable enterprises or  

17 	
19 	s 



speculative ventures." M. Moul's Exhibit No. 11-A, page 33 of 33, Schedule 14 

	

2 	[2 of 2], shows that he has included several highly profita.blé enterprises such aš 

	

3 	Dun & Bradstreet-projecting a 47.0% return, Pitney Bowes-earning an average 

return of 61.7%, Total System Svcs.-earning an average return of 117.9%, and 

	

5- 	Waters Corfi.-earning an average return of 55.9%. Also, for example, while TOtal 

	

6 	System Svcs. is earning on average 117.9%, and is excluded for the "Average" 

	

7 	average eXcluding values >20%, the company is hicluded in the "Projected" 

	

- 8 	average exclUding values >20%; due to its highly profitable natUre, it should be 

	

9 	excluded from the baroiheter group all together. 

	

10 	 Finally, the historical (2006 to 2009) and estimated (2013 to 2015) 

	

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

	

12- 	expeet today (2011). 

13 

	

14 	Q. WHAT IS THE COMMISSION'S HISTORICAL TREATMENT OF THE 

	

15 	COMPARABLE EARNINGS APPROACH? 

	

16 	A. 	The C6mmišsion has long recognized the problem with this method. Regarding 

	

17 	the Use of non-utility compahies historical book earnings in an atteinpt to 

	

18 	determine a cost of equity for a utility,.the Commission stated: 

	

19 	 The use of nonregulated companies'as a comparable group for 

	

20 	 regulated firms under the comparable earnings method of 

	

21 	 computing a rate of return .on-  comm.  on equity requires 

	

22 	 numerous unsupporiable assumptions and results in a highly,  

	

23 	 speculative finding. 
24, 

18 
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1 	Pennsylvania Public Utility Commission v. Philadelphia Electriè Co. (1980) 33 

	

2 	PUR4th 319, 341 (1980). 
3 

	

4 	 NFGD employed comparable earnings as a check on the common 

	

5 	 equity eost rates produced by its other methodology. NFGDNI.B. p. 

	

6 	 170.• NFGD did not use comparable earnings as a,coMmon equity 

	

7 	 cost rate determinant. Additionally, it Was noted that comparable. 

	

8 	 earnings are not market related but accounting related ratios. 
9 

	

10 	Pa PUC v National Fuel Gas Distribution CWT., Docket No. R-00040021, p. 199, 

	

11 	Order entered December 1, 1994. 
12 

13 

	

14 	DISCOUNT CASH FLOW MODEL , 

15 , Q. WHAT IS THE DCF FORMULA IN ITS SIMPLEST FORM, AS USED IN 

	

16 	BASE RATE CASES? 

	

17 	A. 	The DCF formula in its simplest form, asaised in base rate cases, is the cost of 

	

18 	equity'equal to a dividend yield plus d growth rate. 

19 

	

20 	DIVIDEND YIELD A6JUSTMENT  

	

21 	Q. WHAT DIVIDEND YIELD ADJUSTMENT' HAS MR. MOUL PROPOSED 

	

22 	IN HIS-ANALYSIS? 

	

23 	A. 	Mr. Moul lias proposed an ex-dividend adjustment to the diidend yields of his 

	

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

	

25 	the dividend in the price that has occurred since the last ex-2dividend date." 

	

26 	(PAWC Statemenf No. 11, Paul R. Moul, p. 18, lines 19-21). 

19 
21 



WP-PRM-1R(a) 

	

1 	Q. IS MR. MOUL'S EX-DIVIbEND ÄDJUSTMENT itOPROPRIATE? 

A. 	No. Mr. Moul's ex-dividend adjustment is inappropriaterfor three reasons. First, 

	

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

application of an ek-dividend adjustment to the dividend yield in the DCF foiriiula 

	

5 	as proposed by Mr. Moul. Seeond, Mr. Moul has notyrovided any evidence in his 

	

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

	

7 	model. Finally, I am not aware of any financial publications that ptOvide ex- 

	

8 	dividend adjusted yields to investors that might be used for their financial' 

	

9 	investment decision making-. Arguably, if such infoii 	iation was an i'mportant 

	

10 	factor-in an investor's decision making process then main stream financial 

	

1-1 	publications would include if on a regular basis. 

f2 

	

13 	GROWTH RATE  

	

14 	Q. WHAT GROWTH RATE 1fAs MR. MOUL CHOSEN FOR HIS 

	

15 	ANALYSIS? 

	

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

	

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

18 

	

19 	Q. WHAT IS THE BASIS FOR MR. MOUL'S.,GROWTH RATE? 

	

20 	A. 	PAWC Statement No. 11, page 26, lines 6-7 shows that Schedule 10 provides a 

	

21 
	

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

20 

22 



	

1 
	

stdies it is his opinion that an investor expeeted groWth rate of 7.00%,for the IVater 

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

	

4 	Q.  DO YOU AGREE WITH MR. MOUL'S RECOMMENDED GROWTH 

	

5 	RATE? 

	

6 	A. 	No. 'While it is possible that at the time-Mr. Moul did his analysi's, the 'gro*th rate 

	

7 	was around 7.00%, if Mr. Moul performed the same analysis with curtent data, the 

	

8 	'results would be different. Value Line's April 22, 2011 issue for the Water Utility 

9. 	Industry has stated that "Water Utility stocks have been met with some resistance 

	

10 	since our January revieW...all but a single issue covered in our Survey gave back 

	

11 	some ground...mosf of the companies reported disappointing earnings in the 

	

12 	fourth quarter...reVenue growth seemed to fall shorfof expectations...The group's 

	

13 	growth prospects going forwardare not overly impressive either." (OTS Exhibit 

	

14 	No. 1 Schedule No. 5). Therefore;the growth rates differ betWeen January 

	

15 	(Company data) and April (OTS data). 

16 

	

17 	LEVERAGE (MARKET-TO-BOOK) AATUSTMENT  

	

18 	Q. WHAT IS FINANCIAL LEVERAGE? 

	

19 	A. 	Generally, financial leverage' is the use of debt capital to supplement equity 

	

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

	

21 	leveraged. 

21 
23 



WP-PRM-1R(a) 

Q. 	WHAT IS A MARKET-TO-BOOK RATIO? 

	

2 	A. 	Generally, a maiket-to-book ratio is used to evaffiate a public firni's equity value. 

	

3 	ills is done by comparing a conipany's equify market value to a cOmpany's 

	

4 	équity book Value. 

5 

	

6 	Q. WHAT ADJUSTMENT HAS MR. MOUL PROPOSE' D IN HIS' ANALYSIS? 

	

1 	A. 	Mr. Moul proposes a 102 basis point "leverage" adjustment to account for 

	

8 	applying a market valued cost of eqUity to a book valued equity capital structure 

	

9 	(PAWC Statenient i\lo. 11, page 31).: 

10 

	

11 	Q. IS THE TERM "LEVERAGE'' APPROPRIATE FOR THIS TYPE OF 

	

12 	ADJUSTMENT? 

	

13 	A. 	No. Currently, there is no term for this typd of adjustment. Mr:  Moul dods not 

	

14 	propose to change the ca'pital strudture of the utility (a leverage adjustment), nor 

	

15 	does he propose to apply the market-to-book ratio to the DCF model (a market-to- 

	

16 	book adjustment). Instead, Mr. Moul is proposing an adjustment to account for 

	

17 	applying the market value cost rate of equity to the book value,o6he utility's 

	

18 	equity. 

129 

	

20 	Q. WHAT IS THE BASIS FOR AiR. MOUL'S PROPOSED LEVERAGE 

	

21, 	ADJUSTMENT? 

22 

24 



	

1 	A. 	In Mr. Moul'š testimony, PAWC Statement No. 11, page 26, lines 20-24, he 

	

2 	theorizes that if regulators use the results of the DCF to colnpute the weighted 

	

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

	

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

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

	

6 	capitafizdtion of a utility, measured at its market value Contains moreequity, less 

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

8 

	

9 	Q. HOW DOES MR. MOUL CALCULATE TILE LEVERAGE ADJUSTMENT 

	

10 	USED IN HIS ANALYSIS? 

	

11 	A. 	Mr. Moul slates irf PAWC Statement No. 11, page 31, lines 17-19, "the 1.02% 

	

12 	adjustment is merely a convenient way to compare the 11.44% return computed 

	

13 	directly with the Modigliani & Miller forinulas to the 10.429 returri generated by 

	

14 	the DCF model based on a market value capital structure." 

15 

	

16 	HOW DOES MR. MOUL CALCULATE THE 11.44% RETURN 

	

17 	'COMPUTED DIRECTLY WITH THE MODIGLIANI & MILLER 

	

18 	FORMULAS? 

	

19 	A. 	Mr. Moul ifses the following formulas found in PAWC Statement No. 11, 

	

20 	Appendix E, page 12: 

	

21 	 ku = ke — (((ku — i) 14) D/E) — (ku — d) P/E 

	

22 	and ke = ku + (((ku — i) 1-0 	+ (ku —1d) P/E) 

23 
25 



	

1 
	

Where: 

	

2 
	

ku = cost of equity for an all equity firm 

	

3 
	

ke = market determined cost equity 

	

4 	 i = cost of debt 

5 - 	 d = dividend 'rate on preferred stock 

	

6 	 D 	debt ratio 

	

7 	 P = preferred stock ratio 

	

8 	 E = common equity ratio 

9 

	

10 	Q. DO' YOU AÓREE WITH MR;MOUL'S "LEVERAGE ADJUSTMENT"? 

	

11 	A. 	No. Mr. Moul's adjustment is inappropriate for several reasons. These reasons 

	

12 	include the way in which Mr. Moul's adjustment is inconsistent with how rating 

	

13 	agencies assess financial risk, Commission precedent, academic literature, and the 

	

14 	use of Mr. Moul's circular formula for this adjustment. 

15 

	

16 	Q. •.PLEASE SUMMARIZE MR. MOUL'S TESTIMONY REGARDING 

	

17 	COMMENTS ON HIS LEVERAGE ADJUSTMENT AND4INANCIAL 

	

18 	- RISK. 

	

19 	A. 	PAWC Statement No. 11, page 29, lines 2-6 states that "The .leverage adjustmént 

	

20 	is not intended, nor was it designed,-to address the reasons that stock prices vary 

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

24 
26 



	

1 	and does not ttansform the DCF result to a book value return.through a market-to- 

	

2 	book adjustment.:' 

3 

	

4 	Q. PLEASE EXPLAIN HOW RATING AGENCIES ASSESS FINANCIAL 

RISK 

	

6 	A. 	Rating agencies assess financial risk,based upon the company's booked debt 

	

7 	obligations and the ability of its cash flow to cover the interest payments on those 

	

8 
	

obligations:. The agencies use a cOmpany's financial statethents for their analysis, 

	

9 	not market capitalization'. Therefore', no matter how the Colnpany's investments 

	

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

11 

	

12 	Q. WHAT OTHER COMMENTS DO YOU HAVE REGARDING THE 

	

13 	LEVERAGE ADJUSTMENT AND FINANCIAL LEVERAGE? 

	

14 	A. 	Since, as described above, financial risk does not change, the only difference 

	

15 	between the capital structures is the market capitalization vs the book value of 

	

16, 	equity. Since Mr. Moul has stated that his leverage adjustment is not designed to 

	

17 	address the reasons that th6 stociurices'vary from book 'value, there is no need for 

	

18 	a leverage adjustment., 

19, 

	

20 	Q. PLEASE DISCUSS WHY COMMISSION PRECEDENT is A REASON TO 

21 	liEJECT MR. MOUL'S "LEVERAGE ADJUSTMENT": 

25 
27 



A. 	There are several cases in whicn the game "feverage adjugtnienr has been 

• 
	2 
	

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

	

3 
	

Company v._Pennsylvania Public Utility ComMission, 57 Pa. CoMmonw. 363, 426 

	

,4 	A.2d 724(1981), stated that the "[R]ecord Must be remanded to the Pubiic Utility 

	

5 	Commission for clarification of findings concerning fair rate of return." On 

	

6 	remand, tile Commission fespOnded to the Court's request for clarification by 

	

7 	identifying 7 principles 'that were applied to analyze the company's required and 

	

8 	lawful fate of return. At 55 P.U.R. 502, p. 503-504 (1982) the Commission's third 

	

9 	identified principle states: 

	

10 	 (3) Market price-book value ratios are not a goal of regulation but a 

	

11 	 -result of regulation, general economic factors and individual 

	

12 	 company's characteristics of management, operations and perceived 

	

13- 	 -future. In general, we view ä market-book ratio in the area of one-to- 

	

14 	 one as appropriate for regulated industry.' 

	

15 
	

S 

	

16 	- 	Second, in Pennsylvania Public Utility Commission v. MetropolitanEdison Co., 

	

17 	Docket No. R-00061366, p. 34 (Order entered January 11, 2007), the Commission 

	

18 	did not accept the company's financial risk increment related to'the leVerage 

	

19 	difference between market capital structures and booi value capital structures. 

	

20 	Third, in Pennsy&ania Public Utility Cafinmission v. Aqitayennsylvania, Inc., 

	

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

, 

	

22 	the ALF s rednnmendation for a leverage adjustment stating, "[T]he fact that we 

• 23- 	haVe.granted leverage adjustments in the past does not mean that such adjustments 

	

24 	are indicated in all:cases." Opinion at p. 38 Most recently, in the case of 

26 
28 



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

Water, Docket No. R-2010-2139103, the Coprinission agreed with die OTS 

position and stated-in the Order entered July 14, 2011, "any adjustment to the 

'result's of the market based.DCF...are unnecessary arid will harn1 ratepayers. 

	

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

	

6 	adjustment." 

7 

	

8 	Q. MR. MOUL HAS CITED MdDIGLIANIAND MILLER'S RESEARCH ON 

	

9 	THE SUBJECT OF CAPITAL STRUCTUkE AND COST OF CAPITAL AS 

	

10 	JI.TTIFICATION FOR HIS LEVERA:GE ADJUSTMËNT. IS THIS 

	

11 	APPROPRIATE? 

	

12 	A. 	No: 'Mr. Moul has misinterpreted Modigliani and Miller's theory and used it in a 

	

13 	way the researchers never advocated. Modigliarii and Miller's research primarily 

	

14 	sought to understand pompany capitatinvestment behavior, nbt the financial risk 

	

15 	associated With a stock's market price diverging from its book value. Also, the 

	

16 	adjustment and formula employed by Mr. Moul cannot be fbund in the research he 

	

17 	cites. 

18 

	

1.9 	Q. EXPLAIN FURTHER WHAT THE WORK OF MODIGLIANI AND 

	

20 	MILLER STATES ABOUT THE EFFECT OF THE TYPE OF CAPITAL t 

	

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

27 
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1 	A. 	The work of Modigliam and Miller actually points to the opposite conclusion of 

2 	Mr. Moul: 

3 	 That is, the market value of any firm is independent of its 

capit51 structure.1- . 

Furthermore, 

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

structure.2 

8 

	

9 	Q. " ARE YOU AWARE OF ANY OTHER ACADEMIC LITERATURE THAT " •  

	

10 	SUPPORTS MR. MOUL'S "LEVERAGE ADJUSTMENT"? 

4 

6 

No. I am not aware of any other academic literature that supports Mr. Moul's 

"leverage adjustment". 

ARE THERE FLAWS IN THE FORMULAS MR. MOUL USES IN HIS 

ANALYSIS? 

Ye's'. First, Mr. Moul's formulas, kü = ke — (((ku — i) 1-t) D/E) - (ku — d) P/E 

and ke = kù + (((ku — i) 1-t) D/E) (ku — d) P/E), do.not appear anywhere in the 

research he cites. Second, his formula to determine the cost of equity of a 100% 

11 	A. 

12 

13 

14 Q. 

15 

16 A. 

17 

18 

19 	equity firm does not actually determine the cost of equity of a 100% equity firm. 

1 	Modiglidni, Franco and Miller, Merion H. "The Cost of Capital, 
Investme.nt" AmAcan Econoniic Review, Jun58, p268. 

2 	Modigliarii, Frahco aria Miller, Merton H. "The Co'st of Capital, 
Investment: Reply" American Economic Review, Jun65, p525. 

Corporation Finance, and the T‘heory of 

Corporation Finance, and the Theory of 
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1 	Idstead, the formula assumes the rate to 9.00%. Third, the 11.44% market 

	

2 	determined cost equity (ke) is solved by using the 9.00% "solved" for in the 

	

3 	'formula for "ku". Finally, the literature Mr. Moul cites dOes not espouse`using the 

	

4 	formulas in a DCF adjustment setting. 

5 . 

	

6 	Q. PLEASE EXPLAIN HOW MR. MOUL'S FORMULA DOÉS NOT 

	

7 	ACTUALLY DETERMINE THE.COST OF EQUITY OF A 100% EQUITY, 

	

8 	FIRM. 

	

9 	A. 	This can be seen easily on page E-12 of Mr. Moul's appendix. The formula - 
, 

	

10 	"solving" forlu, cost of equity for ah all-equifyl  firm does not acivally solve for " 

	

11 
	

"ku". In order to solve for a" variable in algebrà, such as "ke in this case, every 

	

12 
	

appearance of that vdriable must be moved fo one side. Mr. Moul's equation has 

	

13 	not dode this, as seen-on page E-12 the term "ku" listed on both sides of the 

	

14 	equation. F'urther, in Mr. Moul's formula on page E-12 the "ku" on the right hand 

	

15 	side of the equation is solved for before the left hand side "ku",is solved (which 

	

16 	are the same factor). That is to say that "ku" i§ solvedbefore `-`ku."`is 

	

17 	which is not possible. There is also no source for the 9.00% on the right hatid side 

	

- 18 	of the equation, which is the "ku" varia'.ble. Therefore, Mr. Moul's 9.00% is 

arbitrary, and cannobe relied upon. 

29 
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WP-PkM-1R(a.) 

	

1 	CAPITAL ASSET PRICING MODEL  

Q. 	WHAT IS THE CAPM FORMULA IN ITS SIMPLEST FORM, i0 USE)) 

	

3 	IN BASE RATE CASES? 

	

4 	A. 	The CAPM formula in its simp1es1 form, as used in base rate cases, is the cost of 	. 

equityequal,to the risk free rate of return plus a risk premium. 

6 

Q. 	WHAT IS Tilt RISK PRÉMIUM FORMULA IN ITS SIMPLEST FORM, 

	

8 	AS USED IN BASE RATE CASES? 

	

9 	A. 	The risk premium formula in'its simplest form, ás used in base rate cašes, is risk 

	

10 	premium equa.1 to the rate of return on the overall stock minus the risk fl:ee Mte of 

	

11 	return, multiplied by beta (systematic risk). 

12 

	

13 	INFLATED CAPM BETAS 

	

14 	Q. HOW HAS MR. MOUL INFLATED THE BETAS EMPLOYED IN HIS 

	

15 	CAPM ANALYSItS?` 

	

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

	

17 	enhance his DCF returns, through a financial risk, or leverage, adjustment (PAWC 

	

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

	

19 	CAPM analysis for the same reasons that enhancements are unwarranted for DCF 

	

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

	

" 21 	investment risk, as Mr. Moul contends, the quesfion naturally arises as fo why 

	

22 	Value Lind does not publish betas that are adjusted for leverage. Until this type of 

30 
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adjustment is demonstrated in the academie' literature to be valid, such 16erage 

	

2 	adjustedloetas in a 'CAPM model should be appropriately reject-el 

3 

	

4 	SIZE ADJUSTMEM'  

	

5 	Q: WHAT IS MR. MOUL'S SIZE ADJUSTMENT?' 
- 

A. 	Mr. Moul makes a 120hasis point adjustment because M believes as the size of a 

	

7 	firm decreases, its risk and hence, it's required return incFeases (PAIAt Statement 

	

8 	NO. 11, page 41, lines 0-11). Further, Mr. MOW uses the SBBI Ydarbook tO 

	

9 	argue that the returns for 'stocks in lower deciles had returns in excess of thoše 

	

10 	shown by`the simple CAPM, and the Ibblitson,data "confirms" this phenomenon 

	

11. 	for electric and gas companies, where small-cap companies.have outperformed 

	

12 	large-cap companies by over 300 basis points over the last 80 years. (PAWC 

	

13 	Statement No. 11, page 41, lines 19-23). 

14 

	

15 	Q. , WHYJS MR. MOUL'S SIZE ADJUSTMENT UNNECESSARY? 

	

16 	A. 	Mr. Moul's size adjustment is unnecessary because while there is teehnical 

	

17 	literature supporting adjustments relating to the size of a company, this literature is 

	

18 	not specific to the utility industry. Furthermore, in addressing the technical 

	

19 	literaturè of SBBI; one can see that making an adjustment based on this source 

	

-20 	would be in errofbecause it is not specific to utilities, suffers from a survivorship 

	

21 	bias and the January effect, and is unpredictable. 
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1 	Q. IS THERE ANY ACADEMIC EVIDENCE THAT SUPPORTS THE LACk 

OF VALIDITY OF THE BUSINESS RISK ADJUSTMENT FOR UTILITY, 

	

3 	COMPANIES? 

	

4 	A. 	Yes. OiS Exhibit No. 1, Schedule No. 6, presents an article bÿ Annie Wong, 

	

5 	"Utility Stocks and the Size Effect: An Empirical Analysis", from the Journal of 

	

6 
	

Midwest Finance Association in 1993, pp. 95-101, that concluded: 

	

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

	

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

	

9 	 some weak evidence that firm size is a missing factor from the 

	

10 	 CAPM for the industrial but not for utility stocks. This implies 

	

11 	 that although the size phenomenon has been strongly 

	

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

	

13 	 no need to adjust for the firm size in utility'rate regulation. 
14 

	

15 	While this article is older, until such time as a credible Up-to-date article is 

	

16 	provided to refute these findings, the size adjustment should be rejected. 

DO YOU HAVE ANY COMMtNTS itEGARDING MR. MOUL'S USE OF 

19 	THE SBBI YEARBOOK TO "CONFIRM''' THE SIZE PHENOMENON 

20 	FOR ELECTRIC AND GAS COMPANIES? 

21 	A. 	Yes. Mr. Moul errondously refers to electric and gas companies from the SBBI 

22 	yearbook as stated in R. Morin's New Regulatory Finance  book, pages 481-182 

23 	(2006). What Mr. Moul fails to note is that the SIC code for the companies is 49, 

24 	for which there are no regnlated utility coMpanies included (OTS Exhibit No. 1, 

25 	Schedule No.7). The companies under this SIC bode include utility contractors, 

26 	fiber optics-equipment and systems cõmpanies, electric contractors, pipe line 
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1 	contractors, and a citrus fruit grove. Therefore, Mr. Moul's evidence of the size 

2 	effect is not relevant to the utility industry. 

4 	Q. CAN YOU EXPLAIN WHY MR. MOUL'S SIZE ADJUSTMENT SUFFERS 

FROM A SURVIVORSHIP BIAS? 

	

6 	A. 	Mr. Moul's.size adjustment suffers from survivorship bias because the source he 

relies on, the5BBI Yearbook, measures the historical difference in return between 

	

8 
	

large companies and small companies in major 1ndices over a long period of time. 

	

9 
	

Survivorship bias refers to the tendency for failed companies to be excluded from 

	

10 
	

performance studies because they no longer exist. This skews results higher 

	

11 
	

because only companies strong enough to survive the period are included in the 

	

12 
	

study. Furthermore, in order for a small company to break into a national index, it 

	

13 
	

must be very successful. Therefore, ii is reasonable to belieVe that the return of 

	

14 	ihe small companies being measured, the ones that make it onto the list, are 

	

15 	considerably higher than the return of many small firms that were not suCcessful 

	

16 	enougli to be on ple list or have failed. The returns of thoše less suceessful small 

	

17 	firms are not reflected in the SBBf data but surely are considered by investors. 
4 

	

18 	Therefore, by siiriplTmeasuring exceptionally successful small firms, a subset of 

	

19 	all small firm returns, the size•effect has a survivorship bias that does not 

	

20 	accurately portray investor expectations. 
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WP-PRM-1R(a) 

Q. 	CAN YOU EXPLAIN WHY MR. MOUL'S SIZE ADJUSTMENT SUFFERS 

	

2 	FROM THE JANUARY EFFECT? 

	

3 	A. 	The size effect is seasonal and is sometimes called the January effect because 

	

4 	virtually all of the small stock effect occurs in the month of January.3  Therefore, 

the excess returns that Mr. Mottl claims is attributable to a firm's size are also 

equally attributable to the month of January. Currently, there is no generally 

accepted explanation for this effect. fo recommend regulato'ry support of a size 

	

8 	premium present in onlyione month (January) is unreasonal;le. 

9 

	

10 	Q. PLEASt DISCUSS THE UNPREDICTABILITY OF THE SBBI 

	

11 	YEARBOOK'S SIZE PREMIUM. 

	

12 	A. 	The Ibliotson SBBI 2009 Yearbook states on page 105, By simple,definition, one 

	

13- 	cannot expect risky companies to always outperform le'ss risky companies; 

	

14 	otherwise they would not be risky.", It coMinues "One thing that we do know 

	

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

	

16 	premium to follow severa'l years of consistently positive values with several years 

of consistently negative values, ..We should actually expect periods,of small stock 

	

18 	underperforMance as well as over performance in the future." Using this 

	

19 	information, one could argue tliat the performance of large Stdcks is equal to that 

3 	Ibbotson SBBI 2009 Classic Yearbook, page 101. 
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1 	of small koCks on averag`e. Therefore, Mr. Moul's size adjustment is not 

	

2 	necessary. 

3 

	

4 	RISK ANALYSIS 

	

5 	Q. PLEASE' SUMMARIZE MR. NtOUL'S TESTIMONY REGARDING 

	

6 	FINANCIAL DATA COMPARISON FOR PAWC AND THE' WATER 

	

7 	GROUP. 

	

8 	A. 	Mr. Mo'ul discusses several categories of risk on pages 10-13 of PAWC Statement 

	

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

	

10 
	

operating ratios, coverage, and quality of earnings, internally generated fund§, and' 

	

11 
	

betas. Mr. Moul concludes that the Company has a Iiigher degree of capital 

	

12 
	

intensity than the watergroup, its equity returns display more variability, its 

13' 	returns werelower, and its creditor protection was weaker. 

14 

15.  Q. wilAT COMMETTS DO YOU HAVE REGARDIN'G ÑIR. MOUL'S 

	

16 	FINANCIAL bATA COMPARISON FOR PAWC AND THE WATER 

( GROUP? 

	

18 	A. 	First, I Would like to point out that the analysis on "Return on Book Equity" 

	

19 	applies a standard deviation fol• PAWC to the Water group's aver* return: The 

	

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

	

21 	divided by the average 9.5% return average, the' coefficient of Variation is 0.165; 

	

22 	instead of 0.074 (OTS Exhibit No. 1, Schedule No. 8, page 1 of 10). This shows 
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that PAWC has less variability in earnings, and thus less risk, than:the Water 

	

2 	Group. Furthermore, a review of the Water Group financial data in OTS EXhibit 

	

3 	No. 1, Schedule No. 8, shows that PAWC fall§ within the ranges of the Water 

	

4 	Group. By falling within the ranges of the Water Group, they have thu 

outperformed sbnie companies in' all,criteria. The conchision,,then, is that PAWC 

	

6 	has a risk profile similar to that of theVater Group. 
111 

7 

	

8 	COST OF COMMON EQUITY  

	

9 	Q. WHAT IS YOUR RECOMMENDATION FOR THE APPROPRIATE COST 

	

10 	OF COMMON 'EQUITY IN THIS PROCEEDING? 

	

11 	A. 	Based upon my analysis, I recothme"nd a cost of common equity ot 8.56%. 
5 

12 

	

13 	Q: WHAT IS THE BASIS FOR YOUR RECOMMENDATION? 

	

14 	A. 	I arrived at this equity return using die DCF method. I used the CAPM method 

	

15 	, only as a check 'to my DCF results. My DCF analysis employed a spot dividend 

	

16 	yield, a 52 week dividend yield, and ä 'cOnibination of earnings growth forecasts 

	

17 	and a log-linear regression analysis growth rate. 

18 

	

19 	DISCOUNTED CASH FLOW 

	

20 	Q. PLEASE EXPLAIN YOUR DCF ANALYSIS. 

	

21 	A. 	My analYsis employs the standard discrete DCF model as portrayed in the 

	

22 	following forrhula: 
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1 
	

k = D1 /130  + g 

	

2 
	

Where: 

Cost of equity 

	

4 
	

DI 	= 	Dividend expected during the year 

	

5 
	

'Po 	Current price of the stock 

Expected growth rate of dividends 

	

7 	When a forecast of D1 /P0  is not available, D0/P0  (the current dividend divided by 

	

8 	the current price) must be adjusted by 1/2  the expected growth rate 4 iií ordei.  to 

	

9 	account for changes in the dividend paid in period 1. 

10 

	

11 	Q. PLEASE EXPLAIN HOW YOU DEVELOPED -THE DIVIDEND YIELDS 

	

12 	USED IN 'YOUR DCF ANALYSIS. 

	

13 	A. 	A representative dividend yield must be calctilated over a time frame that avoids, 

	

14 	the problems of short-term anomalies and "stale" data series.. For purposes of my 

	

15 	DCF analysis, the dividend yield ealculation places equal emphasis on the most 

	

16 	recêht spot and 52 week averSge dividend yields. The following tdble stimmarizes 

	

17 	my dividend yield computations for the baibmeter group: 

4 	The adjustment of 'A 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 IA the expected growth rate is 
appropriate. 
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Spot 07/2011 ,52-week Average Average 
(%) 	 (%) 	(%) 

Eight Company 	3.41 
	

3.49 	3.45 
Barometer Group 

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

	

2 	Q. WHAT INFORMATION DID' YOU RELY UPON TO DETERMIA YOUR 

	

3 	EXP&TED GROWTH RATE? 

	

4 	A. 	I have used two dpproaches to arrive at a representative growth rate. I have 

	

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

6 

	

7 	Q. PLEASE EXPLAIN YOUR USE OF EARNING'S GROWTH FORECASTS. 

	

8 	A. 	I have used five year projected growth rate estimates from established'forecasting 

	

9 	entitieS inclhding Value Line, S&P, Yahoo Finance, Clear Station, MSN Money, 

	

10 	Morningstar, and Smart Money. 

11 

	

12 	Q. NVHAT WERE THE RESULTS OF YOUR FORECASTED EARNINGS 

	

13 	GROWTH RATES? 

	

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

	

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

	

16 	7.17%, 3.76%, 5.67%, 3.67%, 3.00%, 10.67%, and 6.0%. The average of the 

	

17 	eight cofhpanies' growth rate forecasts is 5;68%. 
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1 	Q. DO YOU HAVE AMY ADDITIONAL COMMENTS ON THE RESULTS 

	

2 	FoR l'HE 5 YEAR PROJECTED GROWTH RATES? 

	

3 	A. 	Yes. While these 5 year' projected growth raths can b'e used in analyses, one must 

	

4 	be aware that analysts estimates may be biased. 

5 , 

	

6 	Q. PLEASE EXPLAIN. A 

	

7 	A. 	Analysts' estimates are an attempt to forecast future cash flows and thus expected 

	

8 	earnings growth. However, it should be kept in mind that prudent judgment must 

	

9, 	be exercised as to the sustainability of forecasted growth rates with respect to the 

	

10 	base earnings. If the base year, earnings are abnormally high, the growth rates 

	

11 	from which they are calculated will be bia.ed downW'ard. Similarly, if the base 

	

12 	• 	year earnings are abnotmally low, the'growth rates from which they are calculated 

	

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

	

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

15 

	

16 	Q.,  WHAT METHODOLOGy DO YOU RECOMMEND TO DETERMINE A 

	

17 	MORE APPIZOPRIATE LONG TERM GROWTH RATE? 

	

18 	A. 	I recommend using a log-linear regression analysis. 

19 

	

20 	Q. WHAT IS A LOG-LiNEAR REGRtSSION, km THE 1414POSES icoF 

	

21 	DETERMINING A LONG-TERM 'GROWTH RATE? 	 • 
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A. 	A log-linear regression is a standard time-series linear regression in which data 

	

2 	points are plotted as natural logarithms... 

	

3 	 Linear regression analysis assumes that a linear relationship exists between 

	

4 
	

two variables. This means that if -Life two variables were plotted on a graph, a 

	

5 
	

straight line would take shape, and a best fit line could be calculated. However, in 

	

6 
	

certain cases, raw growth data was plotted and instead of a straight line being 

	

7 
	

fdrmed, a hyperbola was formed. In these cases, the data must be transformed.  

	

8 
	

before a regression can be calculated. To create a linear relationship with the 

	

9 
	

growth data, the e&nings per share must be transformed by the natnral log, or log 

	

10 
	

with a basde. The natural log data is then pfotted and the slope of the best fit line 

	

11 
	

is determined; this slope is the growth rate, but in natural log form. to rnake the 

	

12 
	

slope meaningful, one calculates tlie inverse log. 

13 

	

14 	Q. HOWHAVE YOU USED THE LOG-LINEAR REGRESSION IN 

	

. 15 	DETERMINING AN APPROPRIATt LONG-TERM GROWTH RATE? • 

	

16 	A. 	For thy log-linear regression analysis, I calculated the natural log of the earnings 

	

17 	per share for each company for each year.from 2005 to 2015. I then calculated the 

	

18 	slope of the linear regression line created by the earnings per share data points. 

	

19 	The slope coefficient is the continuous growth rate that must be converted to an 

	

20 	annual growth rate: To arrive at an annual growth rate, I took the antilog Of the 

	

21 	continuous growth rate and subtracted one. 
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1 	Q. DO OTHER FINANCCAL PUBLICATIONS EMPLOY LOG-LINEAR 

	

2 	REGRES'SION ANALYSIS? 

	

3 	A. 	Yes. I/B/E/S International, Inc. employ§ log-linear regression analysis when 

calculating five year growth rates. Academic liteature such as Intermediate 

	

5 	Financial Management by Eugene F. brigham and Louis C. Gapenski support the 

	

6 	use of log-linear regression analysis when calculating growth rates. (OTS Exhibit 

	

7 	No. 1, Schedule No.11). 

	

9 	Q. WHAT WERE THE RESULTS OF YOUR LOG-LINEAR GROWTH RATE 

	

10 	ANALYSIS? 

	

11 	A.. 	The results of mY lOg-linear regres-sion analysis' ;te growth rates of '9.29%, 6.85%, 

12* 	3.39%, 5.29%, 4.43%, 4.17%, 1.50% and 5.99% 'this data results'in'an average 

	

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

14 

	

15 	Q. ,WHAT ARE THE RESULTS OF YOUR DISCOUNTED CASH FLOW 

	

16 	ANALYSIS BASED ON YOURRECOMMENDED DIVIDEND YIELDS 

	

17 	AND GROWTH RATES? 

	

lg 	A 	The following table summarizes my results: 
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Range 	 Selection  

Eight Company Barometer Group 	8.52 - 8.61% 	8.56% 

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

1 

	

2 	Q. WHAT IS THE BAIS,FOR YOUR SELECTION 6F THE MIDPOINT OF 

THE DCF RANGE FOR THE BAROMETER GROUP? 

	

4 	A. 	I chose the Midpoint of the range in order to"balance the analysts optimistic 

	

5 	estimates with the log-linear regression analYsis. 

6 

	

7 	Q. WHAT IS THE BASIS FOR RECOMMENDING THE SAME MiD140iNT 

	

8' 	FOR PAWC? 

	

9 	A. 	As shown in OTS Exhibit No. 1, Schedule No. 1, pdge 2, PAWC has à similar 

	

10 	capital structure as the barometer group, and has no diffeTence iffrisk when 

	

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

	

12 	appropriate in this case. 

13 

	

14 	Q. HAVE YOU TAKEN INTO CONSIDERATION MARKEi PRESSURE 

	

15 	AND SELLING AND ISSUANCE EXPESTSE'S IN MAKING YOUR' 

	

16 	RECOMMENDATIONS? 

	

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

	

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

	

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

42' 	e  
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1 	market hypothesis asserts that prices on traded assbts (e.g. stockS, bonds, or 

property) already reflect all knowrrinformation, and therefore are unbiased in the 

	

3 
	

sense that they reflect the collective beliefs of all investors about future prospects5. 

	

4 
	

Therefore, the ctirrent market price of common stock already reflects these selling 

and issuance costs, as investors already capitaliZed market pressure and issuance 

	

6 
	

expenses in determining the value of the stock at the time of purchase. Since my 

analysis is mark& based, these items have been taken ifito consideration. As a 

result, rhave Made no additional adjustments' to account for market pressure, 

	

9 	selling and issuance expenses. 

10 

	

-11 	CAPITAL ASSET PRICING MODEL (CAP*  

	

12 	Q. EXPLAIN YOUR LIMITED USE OF THE CAIIM MODEL. 

	

13, 	A. 	I have inCluded a CAPM analysis as a result of aft increged interest by the 

	

14 	Commission in confirming the DCF resUlts submitted in base rate cases-by the use 

	

15 	of a second method. It is triT professional opinion that the CAPM should be used 

	

16 	as the second.  method to check the DCF.results. 

17 

	

18 	Q. PLEASE EXPLAIN YOUR CAPM ANALYSIS. 

	

19 	A. 	My analysis employs the standard CAPM model as portrayed in the following 

	

20 	formula: 

5 	Fama, Eugene (1970). '"Efficient Capital Markets: A Review oi'Theory and Empirical Wdrk."Journal of 
Finance 25: 383-417. 
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1 
	

K = R + 13(Rn, — Rf) 

	

2 
	

Where: 

	

3 
	

- 	Cost of equity 

	

4 
	

Rf 	 Risk-free rate of return 

- Expected rate of return on the overall stock market : 

	

6 
	

- 	Beta measures the systematic risk of an asset 

	

7 
	

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

	

8 
	

approach and is based on modern pbrtfolio theory. The method IViPothesizes that 

	

9 	the investor 'required return on a company's stock is equal to the return.on a "risk 

	

10 	free" asset plus an eqUity premium,reflecting that company's investment risk. In 

	

11 	the CAPM, two types of risk are assbciated with a sto'ck: (1) firm-specifiC risk 

	

12 	(unsystematic risk) and (2) Market risk (systematic risk) which is measured by a 

	

13 	firm's beta. The CAPM only allows for investors to' receive a return for bearing 

	

14 	systematic risk. Unsystematic risk is assumed to be diversified away, therefore 

	

15 	does not earn a return. 

16 

	

17 	Q. WHAT IS BETA, AS EMPLOYED IN YOUR USE OF THE.STANDARD 

	

18 	• CAPM MODEL? 

	

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

	

20 	stock market. A štock's beta is estimated by running a linear regression of a 

	

21 	stock's return against the return on the overall stock.market. The beta of a stock 

	

22 	with an identical price pattern as the overall stock market will have a beta bf 1. A 
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1 
	

stock with a price movement that is greater than -the overall stock market will have 

	

2 
	

a beta thdt is greater ihan'l, and would be described as having more investment 

	

3 
	

risk than the market. Conversely, a.stock with a p`rice movement that is less than 

	

4 	the overall'stock market will have a beta of less than 1, mid woUld be described as 

	

5 	having less investment risk than the market. 

6 

Q. 	WHAT BETA DID YOU CHOOSE FOR YOUR CAPM ANALYSIS? 

	

8 	A. 	In estimating an equity cost rate for the group of eight water utility companies, I 

	

9 	am using the averdge of the betas for the companies as provided in the Valtie Line 

	

10 	Investment Survey. As shown on OTS Exhibit No. 1,5chedule,No. 13 the 

	

11 	average beta for the eight company barometer group is 0.73, and would be 

	

12 	described as having less investment risk than the market. 

l  

	

14 	Q. WHAT RISK-FREE RATE OF RETURN HAVE YOU CHOSEN FOR 

	

15 	YOUR CAPM ANALYSIS? 

	

16 	A. 	For my CAPM analysis, I have chosen to use the risk-free'rate of return (Rf) from 

	

17 	the projected yield on 10-year Treasury Bonds. While the yield on the short-term 

	

18 	T-Bill is a more theoretically correct parameter to represent a risk-free yield, this 

	

19 	yield-can be extremely volatile. The volatility of short-term 	is'directly 

	

20 	influenced by Federal Reserve policy. At the other extreme, the 30-year Treasury 

	

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

	

22 	have substantial maturity risk associated with the market rif§k and the risk of 
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unexpected inflation. Long-term treasuries normally offer higher yields to 

	

2 
	

compensate investors for these risks. As a result, I chose to use the projected yield 

	

3 
	

on the,10-year Treasury Bond because it balances the short comings of the other 

	

4 
	

two alternative's. As shown on Schedule No. 14 of OTS Exhibit No. 1, the yield 

	

5 	on the 10-year Treasury Bond is expected to range between 3.20% and 5.000/0 over 

	

6 	the next five-years. For my analysis, I chose 3.84%, which is the average over the 

	

7 	next five years. 

8 

	

9 	Q. PLEASE EXPLAIN HOW YOU DETERMINED THE RETURN ON THE 

	

10 	OVERALL STOCK MARKET, AS EMPLOYED IN YOUR CAPM 

	

11 	„ ANALYSIS. 

	

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

	

13 	,surveyed three sources. As shown in OTS Exhibit No. 1, Sehedule No. 15, Value 

	

14 	Line expects its universe-of 1509 stocks to have an average yearly return "Of 

	

15 	14.47%`over the next 3 to 5 years, based on a forecasted divider0 yield pf 2.00% , 

	

16 	and a yearly index appreciation of 60%. Morningstar eXpects the S&P 500 index 

v`. 

	

17 	to have an average yearly, return of 12.78% over the next 5 years, based upon a 

	

18 	forecasted dividend yield of 2.18% and -an expected increase in'the S&P 500 index 

	

,19 	of 10.60%. A-historical return fix the S&P Coml5osite Index is ròutinely used as a 

	

20 	benchmark for the expected return on the overall stock market. Thiš component 

	

21 	can vary widely depending on the historic period used. 
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1 	Q. EXPLAIN THE RANGE OF EXPECTED RETURN 	ON THE OVERALL 

2 	STOCK MA .RKET YOU CALCULATED USING THE HISTORICAL 

3 	RETURN FOR THE S&P COMPO,SITE INDEX. 

4 	A. 	Using the geometric Mean of historic returns, I calculated 	the following results: 

Time Period 	 Return 
84 Years 	 9.81% 
43 Years 	 9.73% 
23 Years 	 9.36% 
12 Ýears 	 2.93% 
7 Years 	 „5.52%  

Average 	 7.47% 

Source: OTS Exhibit No. 1, Sehedule No. 15, P. 2. 

6 Q. WHAT ARE THE EXPECTED RETURNS ON THE OVERALL STOCK 

MARKET fiASED ON YOUR FORECAgiED AND HISTORIC CAPM 

8 ANALYSIS? 

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

10 1, Sch. 15. These results are 13.62% foi:  my forecasted CAPM analysis and 7.47% 

11 for my historical CAPM analysis. 

12 

13 Q. WHAT ARE TITE COT,OF EQUÍTVRESULTS FRO'M YOUR 

14 FORECASTED AND PISTORIC CAPM ANALYSIS? 

15 A. The results of these twO analyseš are as folloWs: 
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CAPM cost of equity  

Forecasted 	
,
10.99% 

Historic 	 6.49% 

	

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

2 

	

3 	Q. HOW DID YOU INCORPORATE THESE RESULTS INTO YOUR. 

OVERALL COST OF EQUITY? 

	

5 	A. 	I have included the results of this CAPM analysis in my bverall cost of equity 

	

6 	calculation only as a check to my DCF result. The DCF model measures the cost 

	

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

	

8 
	

of the company and it is these cash flows that actually pay dividends to 

	

9 
	

shareholders. The CAPM model is flawed, first theoretically because it measured 

	

' 10 
	

the cost of equity indirectly through the cost of a risk free asset and second in 

	

11 
	

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

	

12 	overall market return. Des'pite these flaWs in the CAPM,. it is a commonplace cost 

	

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

	

14 	8.56% is within the range of the CAPM results thereby confirming the 

	

15 	reasonableness of my DCF results. 

16 

	

17 	OVERALL RATE OF RETURN 

	

18 	Q. WHAT. IS THE COMPANY'S PROPOSED OVERALL RATE OF 

	

19 	'RETURN? 
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1 	A. 	The Company's propdsed overall rate of return is 8.88°A (PAWC'Exhibit No. 11- 

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

Q. WHAT IS OTS'S RECOMMENDED OVERALL RATE OF RETURN? 

5 A. OTS Exhibit No. 1, Schedule No. 1, page 1 of 2, shows the calculation of an 

6 appropriate overall rate of'return for Pennšylvania American Water Company to 

7 be 7.38°A. 

8 

9 Q. DOES.  THIS CONCLUDE YOUR DIRECT TEStIMONY? 

10 A. Yes. 

J 
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Appendii A 
Em1.1y'Sears 

Profession'al Experience 

• Commonwealth of Pennsylvania, Publiè Utility Commissiori 
Fixed Utility Financial Analyst 
Office of Trial Staff 
May 2009 - Present 

• CommonWealth of Pennsylvania, Public .Utility Comthission 
Fixed Utility Financial Analyst 
Bureau of Fixed Utilify Servides 
April 2008 — May`2009 

Nationwide Insurance Company 
Personal Lines Underwriting Screener 
October 2004 — May 2007 

Education 

• Universfty of Pittsburgh, College of Business Administration 
Bachelors of Science in Business Administration 

- Major = Finance 
August 2004_ 

• Society, of Utility and Regulatory Financial Analysts 
Certified Rate of Return Analysi 
June 2010 

TESTIMONY SUBMITTED: 

. I have testified-and/or šubmitted testimony in the following proceedings: 

• Duquesne Light CoMpany, Docket No. M-2009-2093217 
• West Penn Power Compan-y d/b/a Allegheny Power, Docket No. 
• Duquesne Light Company, Docket No. Y-2009-2123948 
• West Penn Power Company d/b/a Allegheny ?ower, Docket No. 
• Unlities, Inc. --Westgate, Docket NO. R-2009-2117389 	, 
• Utilities, Inc. of Pennsylvania, Docket No. R-2009-2117402 

M-2009-2093218 

M-2009-2123951 
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• PECO Energy Company - Electric Divisidn, Docket No. P-2009-2143607 , 

• PECO Enegy Cdmpany — Gas Division, Docket No. P-2009-2143588 

• Philadelphia Oas Works, Docket No. R-2009-2139884 • 

• Yolk 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 

• IVIV Sewage, Inc., Docket No. R-2611-2218562 
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OTS *Exhibit No. 1 
Witness: Emily Sears 

PENNSYtVANIA PUhLIC UTILITY COMMISSION 

v. 

PENNSYLVANIA AMERICAN WATER COMPANY 

Docket No. R-2011-2232243 

,f- 
Exhibit to Accoinpany 

the 

Direct TestiMon'y 

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 4P,  zi)% c.3 	10 ,'::: 2.94% 
Preferred Stock 0 ()CY, 8. 11% 0.06% 
Common Equity 51,12% 23.E89/0 4.38% ' 

Total 7.38% 
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Summary of Cost of Capital 

type of Capital 
2010 
Ratio 

2009 
Ratio 

2008 
Ratio 

2007 
Ratio 

2006 
Ratio 

American 	Water ‘States 
Long term Debt 44.26% 45.9'7% 46.19% 46.93% 48.56% 
Preferred Stock o.pci% o.00% 0.66% o.00% ,o.00% 
COrnmon Equity ' 55.74% 54.03% 53.81% 53.07% -51.44% . 

100.00% 100.00% 100700% 1o0.o0% loo.bo% 
Aqua Al4Ceriad 
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%r ' 45.94% 44.60% 49-.25% ' 

100.00% 100.00% 100moio loo.00% lbo.00% 
,Artesian Resources Corp , 

, Long term Debt 52.48% 53.77% 55.06% 51.87% 59.84% 
Preferred Stobk 0.00% 0.00% o.bo% o.00%,. o.00% 
Common 'Equity 47.52% 46.23% 44.94% 48.13% 40.16% 

100.00% 100.00% 100.00% 100.00% 100.0obA 
California Water 
Long term Debt 52.39% 47.08% 41.64% 4.2.63% 43.32% 
Preferred Stock 9.00% 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% loo.bo% 
Connecticut W'ater Services 
Long term Debt 49.49% 5059% 46.94% 47.78% 44.44% 
Preferred Stock 0.34% 0.35% 1 	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 
Long term Debt 43.11% 46.62% 45.57% 48.97% 49.51% 
Preferred Stack 1.08% 1.26% 1.30% 1.47% 1.50% 
Common Equity 55.81% 52.1% - 53.12% 49.55% 48.99%. 

100;00% 100.00% 100.00% 100.00% 160.00% 
SJW Corp. 	, 
Long term Debt 53.69% 49.41% 46.00% 47.73% 41.77% 
Preferred Stock . ,0.00%, 0.00% 0.00% 0.00% 0.00% 
Common Equity 46.31% ' 5059% 54.00% 52.27% , 58.23% 

100.00% 100.00% 100.00% 100.00% 190.00% 
YOrk Water CoMpany  
Lang term Debt ,48.26% 45.72% 54.51% 46.50% 48.31% 
Preferred Stock o.00% o.oeo'N o.00% o.00% o.00% 

'Common Equity ,61.74% 54.28% 45.49% 53160% 51.69% 
.- 100.00% 100.00% 100.00% 100.00% 100.00% 

5 Year Average 
' Long term Debt 48.98% 

Preferred Stock 0.24% 
Common Equity 50.78% 

Source: Compustat 
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Baa-kated 	R'ange 
Jyr- 10 	5.46% 6.18% 5.01% 
3t:I-1,3 	5.26% 5.98% 5.01% 

Auq-10- 5.01% 5.55% 5.10% 
'Sep-10 5.01% 5.53% 5.26% 

C 5.10% 5.62% 5.26% 
Nov-10 5.37% 5.85% 5.32% 

c-li 5.56% 6.04% 5.26% - 
J3n-11 5.57% 6.06% 5.37% 
Fayl 1 5.68% 6.10% 5.46% 
Mnr-11 5.56% 5.97% 5.53% 
Apc-li 5.55% 5.98% 5.55% 
fkfy-íí .32% 5.74% 5.55% 
Jun-11 5.26% 5.67% 5.56% 

Average 5.36% 5.87% 5.56% 
5.57% 
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 ofkange 5.60% 
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Market Place 

A Study Shakes'Confidence 
In the Volatile-Stock Theory 

By ERtC N. BMW 

One of the moil enduring ideas of 
modern finence Ls facing its most 
serious challenge. Two scholars of 
(Willa say they have disproved the 
theory, contmen tunas investors, 
that stocks more volatile than the 
market as a whole are the best per-
formers. 

Eugene F. Ferns and Kenneth R. 
Fretscit, business professor& at the 
Universtly of Chltago, traced the per. 
forrneime of thOinands of stocks over 
$(1 yore but found nitt link between 
relative volatility end long-term re. 
turns, The meny investors who try to 
beat the morket by buying widely 
swinging issues are misguided, they 
say./ 

The importance of "bets," ;he in. 
vestment community's ternr for s 
stobit's volattifty relative to the mar-
ket, hes king been under challenge. 
13ut it it Oh closely wetched by ens.  

!yet*, and business students are still 
taught that they can earn higher re-
turns by buying slacks whose swings 
are wider then the Witticent. 

"The filet is." Pridetior PAM* Said 
In a nom telephone Interview, "beta 
as Out eole veriable explaining re. 
turns on stocks is desd," 

Same still favor relatively volatile 
markt, among them William F. 
Shsrpt, a retired Steriford Unlversity 
professor. who won the 1000 Nobel 
Memoriel Prize fit Economic Selene* 
for theories blued on beta. "It 
remerkable stt of empirical result* 
about what happened in the past," )le 
geld of the University at Chicago 
study. "But tom not wilfing to make 
humattient decisions based on the 
theory that there is' no relationship 
batween bats, property measured, 
arid eitpecied returne 

11 Prefessors Pamt ind French 

Contad an Page DS 

fp 

ingaloannt217,...— 

Kneektosto*Vitia Popukar Theo* 

Annuli re!gtseltalisiciSlt.ttleatillitlio  kitaatt Wolin Notating. 

20iit 

tO 

.0 

iik(r.s..).:*.0f,i3 O.:1'..igrittr6 41.4640; iY...::::fi:'.4mtnammio 

• 

	

'tnatuairas itatifatatinti otottook 	to Ow matkat. • .. 	• • • 
•Itkourna its.4iad ivea 	 gliNtOtft;tiouldtifict, 
atittlatilita tarlitspAiroa, At, ilia$,Itt•Osoaratats IWO; •• 	I 

. 	 . 	• 	. 
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A Study Shakes Cknifideni:f 
In the Volatile-Stock Theo* 

MOM ;van altar an lovelier divirst. 
Coistirturd From First Susiniss Pau nes, dapeada an how much en IntlivIa• 

Old 11ocit drantd thr down by 
Ire al* howavtr, Mc Impact could the market as a Made. Stocks illte 
be far reaching. Som. Ms* volatile * thee of the hiotechnelogy company 
Arum* of stocks that have enjoyed Genentech. vthirb bumf/masa mom 
wide fellow/nu — grams, for rum. than 1.0, ant ntors volatile then the 
pie — could hoe a portion of their market, whits stooge lßts thst of the 
*mad hom.helsesina investors side power company Cornolldated Edison, 
WO the proftasom 	 which hay betas t isu thee 1.0, ars 

Additionally, many axecativie of tahtinhas the merket. rvixotat it their cons company's' ithance prefeseloosis 
To
cro

v
zs 

hold colonise have tam 	To calculate market 	Or beta, 
stscit Is mews volatile ems the mar.. chanims in the prices of 
bit git a whets, arty patio they in.. eimbewith chattily is meriatittilica. 
vest la front s lovely piece of tow tont like tho Stamford Notts NO. 

t.to huts Oat Ven 	Om ture — 	it Wig Prorossor amps andids 
=goats an extra itigh Wont to followers say that in Meat that 
-astamataitte imams for Molts in higher a stock's boa, or volatility 
the modes price sod aterntegs. The relative to the mathel.ths gresterith 
periessittal tenth could Wm „many tong-term ratan& 
coomtattles to rethink the way they 	• 	• 	e capital spending. mance 

say. 	 Professors Fame sod Reath dip. 
, may pithilety held waffles 'ems. Their paper. lot published by 
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The Capital Asset Pricing MOdel: 
'Theory and Evidence 

Eugene F. Fama and Kenneth R. French , 

T.he capital asset pricing model (CAPM) of William Sharpe (1964) and John 
Lintner (1965) marks the bifth of asset pricing theory (resulting in a 
Nobel Prize for Sharpe in 1990). Four decades later, the CAPM is still 

widely used in applications, such as estimating the cost of capital for firms arid 
evaluating the performance of managed portfolios. It is the centerpiece of MBA 
investment 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 now to measure risk and the relation between expected realm 
arid risk. UnfOrtunately, the empirical record of the model is poor—poor enough 
to invalidate the way it is used in applications. The CAPM's empiriCal problems may 
reflect theoretical failings, the result Of many simplifying assumptions. But they may 
also be 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 estate" and human capital. tven if we take 
a narrow view of the model and limit its purview to traded financial assets, is it 

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

is Eugene E. Fama is Robert R. McCormick Distinguished Service Professor of Finance, 
Graduate School of Business, University of Chicago, Chicago, Illinois. Kenneth P. French is 
Carl E. and Caikerine M. Heidi Professor of Finance, Tuck School of Business, Dartmouth 
College, Hanover, New Hamfishirei Their e-mail addresses are (eugene.fama@gsb.uchicago. 
edu) and kfrerech@dartmouth.edu), respectively. 
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legitimate to limit further the market portfolio to U.S. common stocks (a typical 
choice), or should the market be expanded 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 begin by outlining the logic of the tAPM, focusing on its predictions 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 model 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 t. 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, investörs choo'se "mean-
variance-efficiene pokfolios, in the sense that the portfolios 1) minimize the 
variance of portfolio return, given expected return, and 2) maximize' exPected 
return, given variance. Thus, the Markowitz approach is often called a t;mean-
variance model." 

The,  portfolio 'model provides an algebraic 'condition on asset weightš in mean-..  ' 
variance-efficient portfolios. Th&CAPM turns this algebraic statement into a testable 
prediction ahout the relation between risk and expeCted return by identifying a 
patfolio 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 ident4 a portfolio that raust be mean-variance-efficient. The first assump-
tion is complete agreement: giveh market clearing asset prices at t — 1, investors agree 
on the joint distribution of asset returns from t — 1 to t. And this distribution is the, 
true one—that is, it is the distribution from which the returns we -Ilse to test,the 
model are drawn! The second assumption is that there is borrowing an.  d lending at a 
risk-free'rate, Which is the same for all investors and does not depend on the amount 
borrowed 'or lent. 

Figure 1 describes portfolio opportunities and tells the CAPM štory. 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 frontier, traces combinations of expected return and risk for 
portfolios of risky assets that minimize return variance .ar 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,expecteci return, perhaps at 
point a, must accept high volatility. At point T, the invstor can have an interme- 
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Figure.] 
InVestmeht Oppbrtunities 

diate expected return with lower volatility. If there is no risk-free borrowing or 
lending, only portfolios above b along abc are mean-variance-efficient, since these 
portfolios also maximize expeCted return, given their return variances. 

Adding risk-free borrowing'and lending turns the efficient set into a straight 
line. Consider a portfolio that invests the proportion x of portfolio funds in a 
risk-free security ahd 1 — x in sorhe portfolio g. If all funds are invested in the 
risk-free security—that is, they are loaned at the risk-free rate of interest—the result 
is the point Rf  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 Rf  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 portfolio g plot along a straight line frOm 
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 risley portfolio g vary with x,,  the proportion of portfolio funds invested in f, as 

R1,.= xR1+ (1 — x)R9, 

E(R) = xR1+ (1 — x)E(Rg.), 

o(R) = (1 — ,c)(r(Rg), x :5. 1.0, 

which together, imply that the Portfolios plot along the line from Rf  thr?ugh g in Figwe 1. 

62 

f• 



28 	Journal of Economic Perspectives . 

" OTS Exhibit No. 1 
WP-PIRM-1R(101 

Scheaciie No. 4' 
Page 4 of 24 

To obtain ihe mean-variance-efficient portfolios available With risk-free bOr-
rowing and lending, one swings a line from Rf  in Figure 1 up and to the left as far 
as possible, to the tangency portfolio T. We can theri see that all efficient portfolios 
are combinations of the risk-free asset (either risk-free borrowing or lending) and 

'a single risky tangency portfolio, T. This key result is Tobin's (1958) "separation 
theorem." 

The punch line of the CAPM is now straightforward. With cdmplete agreement 
dbout distributions of returns, all investors see th'e same opportunity set (Figure 15, 
and they combine 'the same risky- tangency portfolio T with risk-free lending or 
borrowing. Since all investors hold the same portfolio .T of risky assets, it must be 
the valhe-weight market portfolio of risky a'sets. Specifically, each risky asset's 
weight in the tangency portfolio, which we now call M (for the "market"), must be 
the total market value of all' outstanding 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 price-§ 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 minimurn variance frontier if tfie asset malket 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(11,) = E(RzAt) 

+ [E(km) — E(kini)]0 04, Z= 1, . . 

In this equation: E(R) is the expected return on asset i, and 13 ati, the market beta 
of asset i, is the covariance of its return with the. market return divided by the 
'variance of the márket return, 

cov(R,, Rm) 
(Market Beta) 1304  = 

0_2(RAI)  . 

The first term on the right-hahd Side of the minimum variance condition, 
E(Rzm), is the expected return qn assets- that have market betas equal td zero, 
which means their returns are uncorrelated with the market return. The second 
term is a risk premium—the market beta of asset j, I3iM  times the premium per 
uni1.  of beta, which is the expected market return, E(Rm), minus E(Rzm). 

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 underlies the CAPM. The risk of the rnarket portfolio, as' measured by 
the variance of its return (the denominator df P 04), is a weighted average of the 
covariance risks -of the assets in M (the numerators of P;A4  for different assets). 
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Thus, Pim  is the covariante risk of asšet i in M measur&I relative to 'the average 
covariance risk of assets, which is just the variance of the market return.3  In 
economic terms, 13,m  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(Rzm), the expected 
return on zero-beta assets. A risky asset's return is uncorrelated with the market 
returnits beta is zero—when the alierage of the asset's covariances with the 
returns on other assets just offsets the variance of the asset's return. Such a risky 
asset is riškless'in the market portfolio in the sense that it eonfributes nothing to the 
variance. of the parket return. 

When there is risk-free borrowing and lending, the expected return on assets 
that are uncorrelated with the market return; E(Rzm), Must equal the risk-free rate, 
Rf. The relation between expecteci return and beta then becomes the familiar 
Sharpe-Lintner CAPM equation, 

(Sharpe-Lintner CAPM) E(A) Rf  + [E(R I) — Rf)] 	i = L . . . , N 

In wol-ds, the expected return on any asset i is the risk-free interest rate, Rf, plus a 
risk premium, which is the asset's market beta, (3,A4, times the premium per Unit of 
betafrisk, E(Rm) — Rf. 

Unrestricted risk-free borrowing and lending is an unrealistic assumption. 
Fischer Blaa (1972) develops a version of the CAPM without i-isk-free borrowing or 
lending. He shows that the CAPM's key result—that themarket portfolio is Mean-
variance-efficient=2 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 b. Market 
clearing prices imply that when one weights the efficient portfolios chošen by 
investors by their (positive) shares of aggregate invested wealth, the resulting 
portfolio is the market portfolio. The market portfolio is thus,  a portfolio of the 
efficient portfolios chosen by investors:With unrestricted short selling of risky 
assets, portfolios made up of efficienrportfolios 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 term's of what each says about 
E(Rzm), the expected return on assets uncorrelated with the market. The Black 
version says only that E(Rzm) must be less than the expectedmarket reiutn, so the 

3  Formally, if x,m  is the weight of asset i in the market portfolio, then'the variance of the portfolio's 
return is 

(

6-2(RAI) = Cov(Rm, RAI) = Cov 
,=1  

,C,1114, Rm) = E xdu Cov(R„ RAO• 
,=1 
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premium for beta is positive. In contrast, in Che Sharpe-Lintner versiOn of the 
model, E(RzA() -must be the risk-free interest rate, R1, and the premium per unit of 
beta risk is E(Rm) — 

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 - assetis are not allowed, mean-variance invegtors still choose efficient 
portfolios—points above b on the abc curve in Figure I. 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 o'f 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 tyfiically efficient. And the CAPM felation between ex'pected 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 ihe 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 liort-
folio. The efficiency of ihe market portfolio is based my Many unrealistic assump-
tions, including complete agreement and either-unrestricted risk-free borrowing 
hnd lending,or unrestricted short selling of risky assets. But all interesting models 
involve unrealistic simplifications, which is why they' must be tested akainst data. 

Early Empirical Tests 

Tests of the CAPM Are based on three implications of the relation between 
expected return and market beta implied by the model. First, expected returns on 
all assets are linearly related to 'their betas: and no other variable 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 uncori-elated with the market -return. Third, in the Sharpe-Lintner 
vergion of the mndei, assets uncorielated 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. 

Tesis on Risk Pfemiums 
The early cross-section rekression'tests foci's on the Sharpe-Lintner model's 

predictions about the intercept and slope in the relation between expected 1-eturn 
and market beta. The approach is to regress a cross-section of average asset returns 
on estimates of asset,betas. The niodel predicts that the ifitercept in these regres-
sions is the risk-free interest rate, Rf, and .the coefficient on beta is the eyepected 
return on ,the market in excess of the risk-free rate, E(RA4) 	Rf. 

Two problems in these tests quickly became' apparent. First, estimates of beta 
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for individual assets are imprecise, creating a meastrement error problem when 
they are used to explain average returns. Second, the regression residuals have 
common sources of variation, such as indusiry 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 ana Scholes (1972) work with 
portfolios, rather than individual securities. Since expected returns and market 
betas combine in the same way in partfolios, if the CAPM explains security returns 
it also explains portfolio returns.4  Estiniates of beta for diversifiea portfolios are 
more precise than estimates for individual securities. Thus, uS'ing 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 
statistical pbwer. To mitigate this problem, researchers sort securities on beta when 
forming portfolios; the first portfolio contains securities-with the 'lowest 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 Madieth (1973) propose a method for, addressing the inference 
problem caused by correlation of the residuals in crass-section regressiohs. 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 Means, 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 
cori-elation on variation in the regression coefficients, but sidesteps the problem of 
actually estimating the correlations. The residual correlations are, in effect, cap- -- 
tured via repeated sampling of the regression coefficients. This approach also 
becoMes standard in the literature. 

Jensen (1968) was the first to note that the Sharpe-Lintner versibn 6f the 

FOrmally, if x,p, i = 1, 	. , ty, are the weights for assets in some portfolio p, the expected realm and 
market beta for the portfolio are related to the expected returns and betas of assets as 

E(R1,) = 	E(R1)- , and Poi 	X,p0pAt• 

1 

Thus; the CAPM relation between,expected return 'and beta, 

E(R,) = E(R1) + [E(RAO — E(Rf)]/3,m, 

holds when asset i is a portfolio, a's well as when i is an individual security. 
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relation betWeen expected return and market beta also implies a time-series re-
gression test. The Sharpe-Lintner CAPM says that the expected value of an asset's 

1,  excess return (the asset's return minus the risk-free interest rate, R„-- R11) is 
completely explained by its , expected CAPM risk premium (its beta tithes the 
expected value of RA4, Rfi) . This implies that "Jensen's alpha," the intercept term 
in the time-series,regression, 

„(Time-Series Regression) Ra Rfi = (11 4-  PlAr(RAIt Rfi) 61t, 

is zero for each asset. 
The early tests firmly reject the Sharpe-Linmer version of the CAPM. There is 

a positive relation between beta and average return, but it is too "flat." Recall that, 
in cross-section regressions, the 8harpe-Lintner model predicts that the intercept is 
the risk-free rate arid the coefficient on beta is the expected market return in excess 
of the risk-free rate, .E(Riti) — Rj. The regressions consistently find that ihe 
intei-cept 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. cornmon 
stocks minus the Treasury bill rate). This is trhe in the early fests, such as Douglas 
(1968), Black, Jensen and Scholes (1972), Miller and Scholes (1972), Blume and 
Friend (1973) and Falba and MacBeth (1973), as well as in more recent cross-, 
section regression tests, like Fama and French (1992). 

The evidence that the 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 i-eturn 'are positive for asset2s 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) df prior 'monthly returns.5  We then form ten value-weight portfolios 
based oh these preranking betas and compute their retui-ns,for the ,next twelve 
months. We repeat this process for each year fi-om 1928 to 2003. The result is 
912 monthly returns on teh beta-sorted portfolios. Figure 2 plots each portfolio's 
average return against its poštranking beta, estimated by regressing its monthly 
returns for 1928-2003 on the return on the CftSP valrie-weight,portfolio of U.S. 
common stocks. 

The Sharpe-Lintner ',.APM predicts that th portfolios plot along a straight 

yo be included in the sample for year t, a security must have market equity data (price'times shares 
outstanding) for December of t — 1, and CRSP must classify it as ordinary common equity. Thus, we 
exclude securities shch as American Depository Receipts (ADRs) and Real Estate Investment Trusts 
(REITs). 
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Figure 2 
Average Annualized Monthly keturn versus Beta for Value Weight Portfolios 
Formed on Prior Beta, 1928-2003 

Beta 

line, with an intercept equal to the risk-free rate, Rp  and a slope equal to the 
expected excess return on the market, E(Rm) - Rt. 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 Predicts. The 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, eventually succumbs to the data. 

v 
•Testing Whether Market BetaS Explain Expected Retuins 

The Sharpe-Lintner and Black versions of the aAPM share the prediction that 
the market portfolio is mean-variance-efficient. This implies that differences in 
expected rettirri across securities ind portfolios are entirely explained by differ-
ences in market, beta; other variables should add nothing to the explanation 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-gection regressions Of 
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returns on beta. If all differences in expected return are e),(plained by beta, the 
aVerage slopes on the additional variables should not be reliably different from 
zero. Clearly, the trick in-the cross-section regression approach is to choose specific 
additional 'variables likely to expose any problems of the CAPM prediction that, 
because the market portfolio is efficient, market betas suffice to explain expected 
asset returns. 

For exampie, in Fama and MacBeth (1973) the additional variables are 
squared market betas (to test the prediction that the relation beiween expected 
return and beta is linear) and residual variances from regressions of returns on the 
market return (to.test 'the prediction that market beta is the only measure of risk 
needea to explain e;Ipected returns). These variables do not add to the explanation 
of average return provided by beta. Thus, the results of Fama and MaeBeth (1973) 
are consistent with the hypothesis that their markei proxy—an equal-weight port- , 
folio of NYSE stocks—is on the mininium variance frontier. 

The hypothesis that market betas completely explain expected returns can also 
be tested using time-series segressions. In the time-series, regression described 
above (the' excess return on asset i regressed on the excess market return), the 
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 the inodel.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, earnhig-price ratios should both be zero. Thus, to test the hypothesis that 
market betas sufAce to explain expected returns, one estimates the time-series 
regression for a šet 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 assets (or portfolios) in a InTay likely th 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 intercepts 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 
portfolio in the set of portfolios' that can be constructed hy combining the Market 

j portfolio with the specific assets used as dependent variables in the time-series 
regressions. 

Enlightened by this ifisight Of Gibbons, Ross and Shanken (1989), one can see 
• 
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a similar interpretation of the cross-section regressióh test Of whether inarket 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 Can 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,pprtfolios 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 alnuarketable assets, and 2) data 
for the erue market portfolio of all assets are likely beyond reach (Roll, 1977; more, 
on this later)'. But this criticigm can be leveled at tests of any economic model when 
the tests are less than exhaustive^or when they 'use proxies for the variables called 
fOr by the model: 

The bottom line from the early cross-section regression tests of the 
such A Fama and MacBeth (1973), and, the early time-series regression tests, like 
Gibbons (1982) and Stambaugh (1982), is that standatd 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 tö explain expected returns and that 
the risk premium for beta is positive, seenito hold. But the mOre specifie prediction 
of the Sharpe-Lintner CAPM that the ptemium per unit of beta is the expected 
market return,minus the risk-freeinterest rate is consistently rejected. 

The success of the Black version of the CAPM in' early tests produced a 
con§ensus that the model is a 'good description of expected returns. These early 
results, cOupled with the model's simplicity add intuitive appeal, pushed the CAPM 
to the forefront of finance. 

Recent Tests ' 	 .s. 

Starting in the late 1970s, enipirical Work appears that challenges 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.'s (1977) evidence that NV'  hen 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: wherpstoas are sorted 
on market capitalization (price times shares outstanding), average returns 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 that are too high relative to their market betas. 
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Finally, Statman (1980) and Rosenberg, Reid and Lanstein (1985) document that 
stocks with high book-to-market equitlY ratios (B/M, the ratio of the bocik value of 
a common stoek to its market value) have high average returns that are not 
captured by their betas. 

There 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 'depends not only on the 
expected casli flows it will provide, but also on the expecte'd returns that discount 
expected cash flows back to the present. Thus, in principle, the cross-section of 
prices. hd.'s information about the cross-section Of expected returns. (A high ex-
pected return implies a high discOunt rate and a low price.) The cross-section of 
stock prices is, however, arbitrarily affected by.differences in kale (or units). But 
with a judicious choice of scaling variable X, the ratio X/ P can reveal differences 
in the cross-šection 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 prediction that market beta-  s suffice to explain expected

, 
 returns 

(Ball, 1978). The contradictions of the CAPM, summarized above suggest that 
earnings-price, debt-equity and book-to-market ratios indeed play this role. 

Fama and French (Ì992) uPdate and synthesize the evidence 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-.  

'don of expected stock returns provided 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 ratios..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. Tile 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-Linther, CAPM by arguing that 
the weak relation between average return and beta is just a chance result. But the 
strong evidence that other variables capture variation in expected return 'hissed 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 siie of the market premium can neither save the model nor ftffther 
doom it. 

The sYnthesis of the', evidence 'on.the empirical problems of the CAPM prO- , 
vided by Fama and French (1992) serves as a catalyst, marking the point when it is 
generally acknowledged that the CAPM has potentially fatal problems. Research 
then turns to explanations. 
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One possibility is that tHe CAPM's -problems are spurious, the result of data 
dredging=publication-hungiy researchers scouring the data and unearthing con-
tradictions that occur in specific samples as a result Uchance. A standard response 
to t'his concern is to test for similar findings in other samples. Cha;n, Hamao and' 

Lakonishok (1991),  find a strong relation between book-to-market equity (B/M) 
and aVefage ieturn for Japanese stocks. Capaul, Rowley and Sharpe ,(1993) observe 
a similar B/M effect in four European stock markets and in Japan. Fama and 
French (1998) find 'that the price ratios that prodUce problems for the CAPM 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. 

Explanations: Irrational Pricing or Risk 

Arriong 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 13ad,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-
'don to goodand bad times. Investors overextrapolate past performance, resulting 
in stock prices that are too high for groWth (low B/M) firms arid 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 inclfide DeBondt and Thaler (1987), Lakonishok, 
Shleifer and Vishny (1994) and Haugen (1995). 

The second story for explaining the empirical 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 assuniption 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 anasset's risk, and we should not be surprised to find that 
differences in expected return are not comPletely 6xp1ained by differences in beta. 
In this view, the search should turn to Aset pricing models that do a better job 
explaining aNYerage returns. 

Merton's (1973) intertemporal capital asset pricing model (ICAPM) is a 
natural extension of the CAPM. The ICAPM begins with a diffel'ent assuniption 
about investor objectives. In ihe CAPM, invéstors-  care only about the wealth their 
portfolio produces at ih'e end of the current' period. In -the ICAPM, irn'Testors are 
concerned not only with their end-of-period payoff, but also witlithe opportunities 
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they will have to consunie or invest the payoff. Thus, when chOosing a portfolio at 
time t 1, ICAPM investors consider' how their wealth at t might vary with future 

state variables, including labor income, the priceS of consumption goods and the 
nature of portfolio opportunities at t,•and expectations about the labor income, 

-consumption and investnient opportunities to be available after t. 
Like CAPM investors, ICAPM ircvestork prefer high expected return and low 

return variance. But ICAPM investors are also concerned ,with the covarianCes of 
portfolio returns with state variables. As a result, optimal portfolios are "multifactOr 
efficient," which means they have the largestfpos'sible expected returns, given their 
return variances and the coiTariances,  of their returns with the felevant 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 clearing 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 J-eturns. 

An ideal implementation of the ICAPM would specify the state variables that 
affect expected returns. Fama and French (1993) Jake a more indirect approach, 
perhaps more in the spirit of Ross's (1976) arbitrage pricing theory. 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, they show that the returns on the-  stocks of 
small firms covary more with one another than with rturns' 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 (1903,1996) propose a three-factor 
model for expected returns, 

(Three-Factor Model) E(R„) — 4, = 0,4E(44()•— 4,1 

+ 0,,E(SYLB,) .+ 

In this equation, SMB, (small minus big)-  is the difference between the returns on 
diversified portfolios of small and big stocks, HML, (high 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„ — Bi-, on RAD  Bf„ 
SMB, and HML,. 

For perspective, the average value of the market premium .11m, —*Ili, for 
1927-2003 is 8.3 percent per year, which is '3.5 standard errors from zero. The 
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average values of SMB1, 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 volatile', with 
annual standard deviations of 21.0 percent (Rmt  — R11), 14.6 percent (SM131) and 
14.2 percent (Hll'IL1) 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 retUrn equation of the three-factor model is 
that the intercept ai  in the time-series regression, 

R„— Rfi  = a, + Pthi(Rmt — Rft) P.SMBI+ ILHM-Lt+ k 

is `zero for all assets i.,Using this criteribn, Fama and French (1993, 1996) find that 
the model captures much of the variation in average return for portfolios forrned 
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 
portfolibs formed on scaled price variables for stocks in 13 major markets. 

The three-factor model is now widelci used in empirical research that requires 
a model of expected returns. Estimates of a, from the time-series regression aboYe 
are used to calibrate how rapidly stock prices respond to new information'(for 
example, Loughran and Ritter, 1995; lqitchell and Stafford, 2000). They are also_ 
used to measare the special information of portfolio 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 capital. 

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

But thi's concern is not fatal. The ICAPIVi_ does not require that the additional 
portfolios used along With the rnarket portfolio to explain expected returns 
"Mimic"- the relevant state variables. In both the ICAPM and the arbitrage pricing 
theory, it suffices thât 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,  portfolio. Thus, adding 
diversified portfolios that capture covariation in returns and variation in average 
returns left unexplained by the market is in the spirit of both the ICAPM and the 
Ross's arbitrage pricing theory. 

The behavioralistsare not impressed by the evidence for a risk-based expla-
nation of the failures of the CAPM. They typically concede that the three-factor 
model captures covariation in returns missed by the marf(et return and that it picks 
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up much 'of the size and value effects in average 'returns left unexplained by the 
CAPM. But, their view is that' the, average return premium associated with the • 
model's book-M-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 hypothesis 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 are rational, one must take a stand 'on what 
the market is trying to do in setting prices—that is, what is risk and what is the 
,relation between expected return and risi? When tests reject the CAPM, one 
'cannot say-  whether the problem is' its assuMption that prices are rational (the 
dpehavioral View) or violations of o'ther assiimptions that are also necessary 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 
rational result of underlying state variable risks, the result of irrational investor 
behavior or sample specific, results of chance. For example, \A;hen 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 the period examined,. whatever their source. Similarly, when 
estimating the cost of equity capital, ,one might be unconcerned with whether 
expected return premiums 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 
rnómentum effect of Jegadeesh and Titman (1998). Stocks that do well relative to 
the market over the last three to twelve months tend to continde to do well for the 
next few months, and stocks that do poorly continue to do poorly. This thomenturri 
effect is distinct from the value effect captured by book-M-market equity and other 
price ratios. Moreover, the momentum effect is lefi unexplained by the three-factor 
model, as well .as bY the CAPM. Following Carhart (1997); one response is to add 
a momentum 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 avel-age 
returns to uncover information-specific or manager-specific effects. But since the 
momentum effect is short-lived, it is largely irrelevant for estimates of the cost of 
equity capital. 

Another strand of research points to prbblems in both the three-factor model 
and the CAPM. Frankel 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 eXpectecl- cašh flows have higher average 
returns that are not captured 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 reflect available information abOut expected firofitability. 

In truth, however, one can't tell whether the problem is bad pricing or. a bacr 
asset pricing model. A stock's price can alArays 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 thatlf two-  stocks have the 
same price, the one with higher expected cash flows must have a higher expected 
return. ,This holds true whether pricing iš rational or irrational. Thus, when one 
observes a*positive relation between expected cash flovš 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 Market Proxy Probletii 

Roll (1977) argues that the CAPM has' never been tested and probably never 
will be. The problem is tfiat .. the market portfolio at the heart of the model is 
theoretically and empirically elusive. It is not theOretically 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 tests 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 be used to describe differences in 
expected returns, and.  we would be happy 'to 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 researchers are cOnstrained to 'reasonable proxies, we doubt they 
ever will. 

Our pessimism is fueled by several empirical results. Stambaugh (1982) tests 
the. CAPM using a ,  range of,  market poiffolios that include, in addition to U.S. 
common stocks, corporate and government bonds, praerred stocks, real estate and 
other consumer durables. He finds that tests of the CAPM are not sensitive to 
expanding the market proxy 8e*yond comrnon stocks, basically because the volatility 
of expanded market returns is dominated ,by the volatility of stOck returns. 

One need not be convinced by Stambaugh'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 (1998) 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. 

A major problem Tor the CAPM is that portfolios formed by sorting stocks on 
price ratios.produce a wide range of average returns, but the average returns are 
not positively related to market betas (Lakonishok:Shleifer and Vishny, 1994; Farna 
and French, 1996, 1998). The. problem is illustrated 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 forlen - 
portfolios of U.S. stbcks formed annually on sorted values of the book-to-market 
equity ratio (B/M) .6  " 

,Average returns on the B/M portfolios increase almost monotonically, from 
10.1 percent per year for the lowest B/M group (portfolio 1) i*o an impressive 
16.7 percent for the highest (portfolio 10). Bul 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 fatio and the highest average return is only 0.98. With an average annual-
ized value of the riskfree interest rate, Rp  of 5.8 percent and an average annualized 
market premium, Rm  — Rp  of 11.3 percent, the Sharpe-Lintner CAPM predicts an 
average return of 11.8 percent for the lowest B/M portfolio and 1L2 pekent 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 unlikely 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 alwajis possible that researchers will redeem the CAPM by finding a 
reasonable proxy for the mai-ket 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 

6  Stock return data are from' CRSP, and book equity data are from 'Compus.tat and the Moody's 
Industrials, Transportation, Utilities and Financials manuals. Stocks are allocated to ten' Rortfolios at the 
end of June of each year t (1963 to 2003) using the ratio of book equity for the fiscal year ending in 
calendar, year t — 1, divided bymarket equity at the end of December of t — 1:Book equity is the book 
value of stockholders equity, plus balance sheet deferred taxes and invgtment tax credit (if available), 
mirius the book value of preferred stock. Depending on availability, we use the redemption, liquidation 
or par value (in that order) to estimate the book value of preferred stock. Stockholders' equity is the 
Nalue 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 portfolios for year t include NYSE (1963=2003), AMEX (1963-2003) 
and NASDAQ (1972-2003) stocks With positive book equity in t — 1 and market eqinty (from CRSP) for 
December of t 1 and June of t. The portfolios exclude securities CRSP does not classify as ordinary 
common, equity. The breakpoints for year t use only securities that are on the -NYSE in June of year t. 
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Figure 3 
Average Annualized Monthly Return versus Beta for Value Weight Portfolios 
Formed on B/M, 1963-2003 
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mdrket proxies, like the value-weight 'portfolio' of U.S. stocks, that lead to rejections 
of the model in ernipirical tests: The contradictions of the CAPM observed when 
such proxies are used in tests of the mödel show up as bad estimates of expected 
returris 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. 

'Conclusions 

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

For exthnple, finance textbooks often recommend using the Sharpe-Lintner 
CAPM risk-return relation to estimate the cost of equity capital. The prescription 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 inaudes 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-Lintner 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 IOW 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 estimaie§' for such stocks are too low.7  

The CAPM is also often used to measure the performance of mutual funds and 
other mahaged portfolios. The approach, dating to Jensen (1968), is to estimate 
the CAPM iime-ser'ies regression for a portfolio and use t'he intercept (Jensen's 
alpha) ,to measure 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 Jxample, 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 SharPe-Lintner CAPM„ even when the 
fund managers:have no special talent for picking winners., 

The CAPM, like Markowitz's (1952, 1959) portfolio model bn which it is built, 
is neverlheless aftheorkical tour de force. We continue to teach the CAPM as an 
introduction to the f'undarnental concepts of portfolio theory and asset pricing, 'to 
be built on by more complicated models like Merton's (1973) ICAPM. But we also 
warn students that despite its seductive simplicity, the CAPM's empirical Problems 
probably invalidate if:s use in applications. 

is We gratefully acknowledge the comments ofJohn Cochrane, George Constantinides, Richard 
Leftwich, Andrei Shleifer, René 'Stulz and Timothy Taylor. 

7  The problems are compounded by thd large standard errors of estimates of the market premium and 
of betas for individual stocks, which probably suffice to make CAPM estimates of the cost of equity rather 
meaningless, even if the CAPM holds (Fama and French, 1997; Pa;tor and Stambaugh, 1999). For 
example, using the 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 RAI, — Rfe  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 unprofitable. This problem is, however, hardly special to the CAPM. For exarnple, 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 premiùmš in the 
Fama-French three-factor rnodel are also estimated With substantial error. 
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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 hinds 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 Aqua 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. 

Conclusioh 
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 Waterstands out for appre-
ciation potential. That said, the dividends of many help 
make for worthwhile total return appeal in some cases. 
Again American States Water, 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 said, we do think that there are 
better options out there for investors looking to add an 
income-producing stock to the 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 Aqua 
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 inonetary commitments. 

Andre J. Costanza 

Water Utility 
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Water utility stocks have been met with some 
resistance since our January review. Indeed, an 
but a single issue covered in our Survey gave back 
some ground. And the exception advanced less 
than 10% in price. As a resuIt, the group, as a 
whole, has slipped into the bottom half of the pack 
fo'r 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, re-venue groWth, although, 
healthy thanks to continued progress on the fegu-
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 countrys water systems are aging and increas-
ing in the need for repairs and maintenance. Fi-
nancial constraints are of further concern, with 
the financial moves that are likely to be made in 
order th 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 tlie most favor-
able landscapé for companies operating in this area. 

Favorable Backing 
Although the services of,rnost utilities reach across 

state lines nowadays, state regulatory boards hive 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 looking to recover costs. 
That being said, it is easy to recognize the importance 
that they play to utilities. Many boards have become far 

Composite Statistics: Water Utility lnliustry 

2007 2008 2009 201 0 2011 2012 , 14-16 

3691.8 3613.3 4137 7 4510 4785 5050 Revenues ($mill) 	- 5925 

d168,8 372.0 3990 4911 535 490 Net Profit ($mill) 750 

NMF NMF 38.2% 39.0% 39.0% 39.0% income Tax Rate 	.. 39,0% 

NMF NMF 1 5% i- 	5.0% 7.0% 9,0% AF1.10C % to Net Profit 10.0% 

51.1% 51.1% 52.3% 52.0% 52.0% 51.0% Long•Term Debt Ratio 	- 51.0% 

,48 9% 48 9% 47 7% 480% 48.0% 49.0% Common Equity Ratio 49.0% 

13134.6 12795.2 13744 0 14300 14950 15475 Total Capital ($mill) /0785 

14542,8 14542 8 15611.0 /7500 18250 18975 Net Plant ($mill) 21500 

.3% 4.4% 4 4% 5.0% 5.5% 6.0% Return on Total Capri 8.0% 

NMF 6 0% 6,5% 7.0% 7.5% 8.0% Return on Silt Equity 9.5% 

NMF 60% 6 5% 7.0% 7.5% 8.0% Return on Corn Equity' 9.5% 

NMF 30% 2.2% 3.0% 3.0% 3.5% Retained to Com Eq 4,5% 

NMF 50% 87% 65% 62% 57% All Div'ds to Net Prof 55% 

. NMF 20 7 10 3 
Bold figures 

' 
an 

Avg Annl WE Ratio 21.0 

NMF 1.25 1.29 Valve Line Relative PIE Ratio ,1 .40 

22% 2.4% 15% 
riied name Avg MO Div'd Yield 2.6% 
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unary STOCKS AND ThE SIZE EPTEcr: ANEltIPIRI61; ANALYSIS 

Annie Wont; 

1. introductinn 

The ohjectivis of this-  study is to examine 
whether the fins tize effect exists in the public utility 
industry. Public Wilhite aro regulated by riders!, 

end state. authodties. Every state ha a 
public service commission with botird and varying 

	

poems, Often 	tuk is to militate fair rtte of 
return to a utiilty's stockholders in order to determine 
the ratee charted by the utility. Utley1 principles 
underlying rate :notation in, thak"the return to the 

u1ty òshòuId be comonenennte wititlettltyls 
on .. invesUriente. . in . other enterprises having 
correepondint risks, stol that the tetunt to a utility 
Assadha suffielerit to'.'ettari capital end 'mainttin 
credit worthinar:" 'However, difficulties:10e frOzp 
this ambiguous Interpretation of the Iota deftnitioddr 
falr :tact rowan* rats taannt to !A equity owner. 

Some &dice reseeithers hive inflated Alt 
the Capital Asset Pricing Medal .(CAP14) Would be 
toedi salc.regulilloo because the CAPM bets cad 
serve as a risk' esteaure, time nuking tisk 
comparisons poesible.: This approsch ii cOnsistent 
With the epiritor e Supreme Court oiling that equity 

	

owners Owing 	leVal of risk should be 
Corepenseted by eimilir rate of iitum. 

The empirical studio 'or Benz (1981) ail 
Reintsinon (1981) showed the* null firms tend to 
ears birar returns Om large Emu Om edjitsting , 
for Ws. This phenomenon leads to tits proposition 
diet funt piss is s play.for crated risk factors in 
determininftrock returns. littirry siid Broom (1984) 
mul Bauer (1986) aggested thet the Omitted risk' 
Amor could bo the differentlel info/ration 
envirountent between small end large firms. 'Ilteir 
ertumont is bead' on the fat thet investors often 
here lea puhliely available infoniation to meat 
the future ash flows or inell Etta than that ()flags 

*Western Connecticut Stites University. The *tabor 
thereat Philip Perry, Robot Higernan, Eric Preis, 
the anonymous referee, and Clay Singleton for their 
helpful continents. 

Ent% Therefore, an additional dsk peer:duel thould 
be inchtded to determine the sppropriate rate of 
return to shasetiohhas of stall rums. 

'1114 samples used in prior 'stadia ans &minted 
by leduitrial firins, no one ba extminad the size 
effect in public utilities. The objective of this study 
it to extend the eMpirierd findings of the dialing 
Studies by investigating whether the size effect is also 
present in the utility industry. 'The findings'of this 
study hoe important implications for investors, 
public utility fitini, sod stet* regulatory ago:icier. If 
tho size effect 'dOes exist 1.1%, the,  utility industry, 'this, 
would suggest 'that' the aim ' rector 
conaideted when' the CAllels 'Wig 'laid to 
determine the fair ate of retuni tOrPRiliC : 
regulatory proceedings. 

ff. • Intonation Environmeni orPublie Utilithre . . 	. 	. 

_ 	In genend,,utilities differ from industrittes1tt ' 
that utilities are heavily targeted and thei.foltow:  
similar accounting procedures. A publie 
financial rePorting it mainly matted by the 
Securitiee and Exchange Commilsica (SEC) end the 
Pedant Mary Regeletoll Coultsission (IE*C),  • 

• Under the Public Utility Holding Compeny Act of 
1935, the SEC le empowered to regidite the holding 
tempest),  eystenii of electric and gssutllitšea. The' 
Act requires retistraion of public utility holdiog 
companietv with the SEC Only. under Strict 
conditimo would the purchate, ale or banana of 
identities by these holding eon:panics be permitted. 

zs Purtiose of the Act is to keep the SEC and 
inveetom informed Odle &snail conditions Of thaie 
firm. Motedver, the FRC is in atria of the 
interstate operations of electric and gas co:non:lea: 
It Inquires utititiea to follow the' sicousidog 
procedure* vet fotth in its linifeim Systmiu ,of " 
Actsouets.' bk particuler, eteettle lied gas utilities 
that request their Costified Public Accountants to 
eertifi that main schedule* 1n the financial reports 
ere iis confonnity with the Corandisioes stamosting 
rectireMellti. These detailed reports ere subadtted 
Innuelly and ere open to the public, 
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The PERC requires public utilitiee to keep 
scourge records of revenues, operating cone, 
depreciation expenset, end investment in pleat and 
equipment. Specific financial accounting Ambit& 

. 

	

	for them pulposes are also Issued by the Fiaincial 
Accosting Shandy Baaid (FMB). Uniformity ie 
required so that Willies are not subject to different 
accinuning regtdatioas in tech Of the ketes in Which 
they operate. Ile ultimate objective is to "achieve 
comparehility In frnencial reporting so that facture 
matters ate not hidden from the public' view by 
accounting flaribility. 

Other regular:Ty reports tend to provide 
additions1 fi.14024111 information about utilities For 
outgo; utilities am required to file tfiaFERC Point 
No...1 th the 'state cumainicn. Tbh form is 

- -designed fior nate conuttistions to cellect financial 
and operations! inform:dim about utilities, and serves 
IS 4 mute for statistical reports published by state 
commissions. 

Urdike inditsirisles, a „utility's maim are 
predetermined to.a certain extent. - Before allinied 
earnings requests am approved, a utility's 
performance :le auslynci la depth by the este 
conunisaion,. Interest groups, and' other witnteses. 
This maw leads to the disclosure of sulutinthd 
44:10411l of infornatioe. 

III. • /iipetheals sad Objective 

Due to the Act of 1935, the Uniform Systems of 
Accounts, the uniForre disclosure requirements, end 
theprodetertnined earnings, all nelifiesue mouldy 
homogeneous with respect to the Won:esti= 
available tO the public. Bury end BroWit (1984) and 
Brener (1986) suggested that the difference of risk-
adjusted mints between MO latilltit firms is due 
to their cliff muds" infonnation .etwironnatot. 
Asenmhtg thet the differential inktrouttion hypothesis 
is true, 'duct utiformity of information evillebility 
among utility funs would suggest the the aize effect 
should not bo 'observed IA the public utility industry. 
Theol4ectiva of this paper is to provide a test Of the 
size effect in public utilities. 

-IV. i'vfelbodol;i7 

I. Sample and Data 

To tee for the ries effect, a temple of pnhlic 
utilities and It temple of industritles malthed by 
equity value are forsoed so that their resvlu cm be 
compared. Companies in both saraptes are listed on 
the Center for Research in Security Prices (CRSP)  

Daily end Monthly Rerunxs files. Tbe utifity sample 
includes 152 electric and gss companies. For each 
utility in the sample, two industrial firms with similar 
firm sin (olia is. slightly larger and the other ir 

sliglitlystoilier than the utility) am selected. Thni, 
the industrial sample includes 304 non-regulated 
&ma. 

The size variable is defined as the natural 
logarithm of Market vslue, of equity at the beginning 
of awls year. Both the equally-weighted arul 
weighted CRSP indices are employed s.ì proxim fbr 
the nutiket returns. Deily, moldy and monthly 
returns are used. The Frune-Meclleth (1973) 
procedure is utilized to outline the relation between 
risk-adjusted Mums and firm tire. 

2. Research Design 

'AM utiUtiosin ths &triple are ranked eccording 
to the equity sire at the beginning of the yesr, and 

'tbe distrihution le broken down Into decks, Pecile., 
one sontains the stocks with the lowest merket VII441 

dc4i14 tett Mita= . those - Oh. 09 -highest. 
Mi*et vibes, Theseportfolles ere denoted 

and MV,„ respectivelym 
. The Combinations of the, mo portfolios.;irs, 

updated'. annually. In the yearAer a:portfolio ix 
formed, equally-weighted portfolio returns are 
oomputed by combining the returns Ofthacomporratit 
siOcks within the portfolio. The betas for each 
portfolio at year t, as'e, tire estimeted by regressing 
the previota five yeas of portfolio returns on muket 
ItIt111134: 

rts 	et, + 	Cct 

where 

Rs  w,  periodic return in year i on portfolio p 

R. 	periodic minket sown in year t 

Us 	disturbance turn. 

Bans (1981) applied both tho onlinaiy and 
generalised least squares regressions tO eztiazata P; 
and cooduded that the molts are essentially identical 
(p.8). Since adjusting for hatemeduticity does not 
necessarily lead to more efficient eatimetors, the 
ordinary last squirts procedures are used,. in this 
study to estimate ß in equation (1). 

The following Cross-sectional regrendort is then 
run for the portfolios to estimate yk. 	0, 1, and 2: 

4 

• 
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Utšlity gtoeta end the Eize Muff Art Tsripirical•Analysis 

14.1 4g* tir, •(2) 

Where 

- estimated beta for portfolio p at year t, 
b4968, 1987 

to 	mato of the logarithm of _firm size in 
portfolio p it the beginning of year t 

Us  tw disturbance teni. 

liepending onWhether daily, weekly ormonthly 
mimes:re used, *portfolio's avenge return changes 
periodically while its bete end rim only ebsnit ono 

. year. The 7, and 72  coa(fïcients are estimated 
over tke following four stibperiods: 1968-72, 1973-
77, 1978-82 and 1983-1987. If portfolici heuts ean 
fully account for the differences • in returns, one 
viireld expect tho average: ceefficient for the bout 
Variable to be positive ind ter the tire veriableta be 
*so. A 	tiitlowšlj beured to test the ItyPetliesie, 
•Thecoefficients .of..a • matched simple are !itsp: 
aerobia so that the results between industrial and 
utility firms an be compared. 

Analysis of Results 
• 

1. Equity Value of the Utility Portfolios 

The mean equity values of the tru size-besed 
- utility portfolios ant reported in Table 1. Panels A 
and B present the average firm size Of them 
portfolios it the beginning.  and cod of the test period, 
1968-1981. The first intereating observed= from 
Table 1 is that thelliffetente in magnitude between 
the siosilest and the lugoist market value utility 
portfOlios le tremeirditts. In Patel A, the avenge 
stirntf biVi  is about $31 ration wag that of blV10  
is over $1.4 billion. In Panel B, thin Is twenty years 
later, they are $62 zillion and $5.2 • billion, 
reepectively. Anether interesting finding is that them 
is a substantial increase In avenge flrn aim ftetn 
my, to 140/15, SIAM thew two findings are 
eansistect over the entire ted period, the avenge . 
pörtfolio market Volum for interim years an not 
reported. These results asn similes to tits empirical 
evidence provided by Reingsnum (1981). 

The utWty sample In this atudy conteins 152 
firms If/heroes Reinpnuosse 'ample contains 535 
furs that sin mainly industrial commie*. Two 

can:lush= nay be drawn from the results of the 
Belmont study and this one. Pint, utilities and 
Industrials are similar in tho nose that their read* 

values vary over a VICO spectrum.. Second, the fact 
that thorn is huge jump in firm sire front MY*, to 
NINTjz, indicates that the distribntion of firm; sirs is 
positively skewed. To correct for the 'skoWness 
prob/ezo, the natwal logarithm of the mean Cguity 
.v4us of cad portfolio is nakulated. This variable is 
• then used in later regiessions Instead of the actual • 
mesa equity value. 

2. Betas of 'the Utilify and Industrial.' 
Samples 

Tie betas based on niorifidy, weeldy and daily 
returns an reported for the utility and indistrial 
saMples. For simplicity, they will be referred to as 
monthly, weekly, arid daily betas. lit di Mak  five 
yeare of mum* Ire used to esthute the systeriutic 
risk. The betas estitsied crier tho 1963-67 time 
period are used to proxy for the betas in 1968, which 
is the beginning,of the test.  period. , By the iitine 
.token, Eke betas obtained OM thdfinte Period 1982-
86 vie need as•proxhi: for tile betai in 1987; which 

.la the and, of the teit Pkit#?ri 	• - 
The betas frora, using' the 4t4ii)i-Wciglited and 

saloweighted htdittO stv calculated 	mar in 
cheek whether the *dulls ire afftid tzy thticholott 
of market ¡inlet. Siii4t the Minks ait? alndlar only 
those obtained front the ovally-weighted Wax aio 
reported and 

Table 2 repotts Oat monthly, weeny and daily 
betas of tho two stonplea st the beginning slid owl of 
the test period. Panel A shows-the various betas of 
the industrial pottfolios. Two cOncludnon may bo 
drawn. Pirst, bi the 19601, smaller Market value 
portfolios tend to have relatively larger betas. This 
is consistent. with the e 'tispirical findings by Baez 
(1981) and Rein/atom (1981). 'Second, this trend 

vinialt in the 19801, especially IA= 
weekly and daily Warns rue used. • 

Tbe beta of dm utility pottfolies arelnosented 
in Pantd• B. The table shows that none of the utility 
betas ore greater than 0.71. A oomparison between 
Panels A and B remits that utility portfblios aro 
relatively Iasi ray than industrial portfolios after 
controlling for firm size. The comparison also 
reveals that, take incluettial atocks; betas of the 
utility portfolios are not related to the nurket values 
of equity. 

The negative correlation between firm sins sod, 
beta • in the' induatriel umpls may introduce a 
multicolinearity problem šn estimating equation (2). 
Benz (p.11) bed addressed this issue and concluded 
that the' test results aro not sensitive to the 
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mUltiColinearity problem. For the utility ample, this 
problem does rot exist. 

3. Tests on the Coefficients of Beta and Size 

The beta and finn sim *re used to estimate y, 
end 72  in eqtration (2). A. t-statistic is used to test if 
the *tem values of the spun= arre significantly 
different front zero. The tests wire performed tor 
four 5-year periods which are reported in TOAD 3. 
The mesa of the gmenut's *El their t-statiatio are 
premeted ixsPand A for the utilities and in Paul B 
for the industrial fimas. 

The 'empirical results for the utility sample are 
reverted in Panel of Table 3. When Monthly 
retunxs sae Used, 60 regressions were run to obtsin 
60 pairs of geteniss for each of the 54ese periods. 
Whee daily MUMS are used, over 1200 reiressions : 
went run for each period to ottain the warms. The 
residts ire Shia*: hull of the'time,pariods tested, 
Mine of the average Coefficients foibeta and aka are 
eignilleantly• different froth 'zero: When . Weekly 
Mums sre used, 260 sirs of gamitai were obtained. 
TIC average _coeffielenti for bets are not significant' 
in any hut period, and the average coefficients. for 

not rignifeant in three of dur test periods. , 
For the test period of I978-82, the' aversze 
coefficient for' size is significantly negative st * 5% 
level. 	, 	• 

The test results for the industrial :amigo ate 
reported in Pend B of Table 3, When monthly 
returns are )404 the avenge coefficient-a:titans for, 
'me and beta are significant and have the expected 

sign only in the 1983-87 test period. When weekly 
murex are used, only the size verisble hisignificantly 
uegative in the 1978-82 period. When daily returns 
We used, the coefficient eithnites for betas end sim 
*re not significant at sny conventional level. 
. Amonling to thtr CANA, beta is the sole 

datermilisnt of stock returns. It is exPected thet the 
coefficient for beta is - significantly *hive, 
&woks, the empirical findings reported in this 
study and in Ems and French 099m onlyprovide 
weak support for bet* io explaining stack returns. 
The empirical finding* in this study *leo snggett that 
the sin effect Varies over time. It is not mans! to 
dog:unmet the firm size effect at certain time periods 
but not er others. BUM (1981) found that the size 
effect is not sale over „ time with eubstamial 
differences in the trifititude of the coefficient of the 
sin, rector (p.0, Tole I). •Biown, Xleidon and 
lkiamh (1983),not only have shown thit iizo effect is 
not constant over tinse but also have opened a 
reversal of the size anomaly for certain years.  

The research design a this study *Bows us to 
keep the maple, test period, and methodology the 

, 	ume with the holding-period being the only variable. 
The size effect it -daemon:Med for the industrial 
maple in Me of the four test periode whedninathly 
returnstre used end in mother when weekly retinas 
us used. Wheterisily returns are used, no size effect 

, is observed. For the urilitisample, the Sire effect is 
rigeificant in only one test perind when weekly 
mums are used. wira rnoethly and dilly returns 
ire used, no size efh4t is found. Therefore

' 
 this 

study concludes that the size effect is not only time. 
period specific but alto holding-Pcricd specific-

. 
VI. Coneludhig Remarks 

The feot.  thst the two temples show 'different, 
though weak, mutts indicates that ufility and', 
.industrid stocks do not share . Me mere 
chirectirislite.. • Pixel; gives finti ehie, utility stocks. 
srè inosietently tesi: .risky thin *duettist stocks.. 
;Mond; industrixi betas tend to Oettiai withi  finn 
size hut utility betas de.not. These,findings merbe 
attributed tolhe sfeeithee ail public utilities operste irz 
nienVironment withregioneI tionopolistiopower end 

'regulsted: finsnehd 'Stricture. As e result; the 
business'and financial risk's are ,very.  sirrxilar enumg 
the Utilities reganliess of . their sizes. Therefore, 
utility hetes worthd not emu:wily be expected to be 
related to firm size, 

The objective of this study is to eitunine if the 
size effect exists , in the utility industry. After 
controlling for equity values, tber e ' is some Welk 
evidence that firm size is a missing feetor frotn the 
CAM kw the industrial but not for the utility stocks. 
This ittiplies Mat althOugh the size phettonientio ku 
bien strongly doeureented for the industriales, the 
findings mggest that there is no Med to artjust for the 
Oni size in utility rate regulations. 
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Table 1 

Average Equity Siza of the Utility Ponfoliatt the 
Beginning and End of tbe Test Pariod 

(Dollar figutes in millions) 

. 	ifell9444.14 
(1968). 

Eta 
(1907) 

. 	$77 
• - 

$62 • 

$177 

my; $334 

$1d1 $47$ 

my, $220 $715 

$334 $957 

UV, $437 $1,279 

?Art  5505 $1.S05 

1V1V, $791 S2,665 

IVIV3  S1,447 $5,399 

14 
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100 	 journal of the Midwest Ounce 'Aisodition 

Table 2 

Betas of die Two Samples at the Batinning and End of the Test Period 

Monthly Betts 

06347 	19112. 86 • 

N.11CihrikIn 

1963-67 	1982-86 

plib../0111 

1963-67 	198245 

Panel At 10/kite's! mils , 

my, 	• 	 0.89 1.00 1.15 0.95 LSI 0.92 
MV2 	 0.94 0.87 1.07 '' 1.01 1.14 1..01 
MY, 	 0.88 0.82 1.12 0.86 1.14 1.04 
MV, 	 0.69 0.74 1.00 0.83 1.03 0.86 
MV5 	 - 0.73 ,  0.0. 1.0s_: 0.96 143 .  1.01 
M.V4 	 0.66 082 1.03 -1.01 10" 1.04 
MA 	 0.64 '. 0.81 , '' 0.97 1.04. 0.93, 1.09 

.M11, 	 0;62 oqs•  .0.97 1.11.  1.00 1.20.,  
MY, 	 0.52, 0.78 0.84 ' 1.06- 0.94 1.16 
MV1i 	 0;43 :' , 0.65 ,0.78 1.01 0.86 2.22 . 

. 	... 

Panel Bt Public Utilities 
e 

WI  0.30 0.37 0.31 0.43 i 0.30 ' pAo 
?viva  , 	0.28 0.38 '0.37 0.47 0.36 . , 0.44 
1141/7  '  • 0.22 0.42 0.33 0.42 0.31 • , 0.49 
MV4  0.27 0.35 0.36 0.52 0.34 0,54 
Mlis  0.25 0.45 0.37 0.61 0.35 0.62 
MV5  0.25 6.41 0.39 0.54 0.40 0.65 
MVi 0.20 0.35 0-3'4 0.54 0.37 0.63 
WI  0.17 0.38 0.34 0.65 0.33 0.68 
Mlif, 0.19 0.34 0.35 0.60 034 0.71 
MV10  0.18 0.29 OM 0,59 0.39 0.71 
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	 Utility Stubs and the Size Met: An FaunWeal Analysis 

Table 3 

Tails on the Mean CoOffielents,of Beta. (74 and Siie (12) 

Ro 	Y„ 	y„Ar  yz§ 	+ Up, 

Returns Used: 1:.4onth1y (t-valtie) Weekly (t-value) belly (t-yalue) 

Psnel A: Utility Sample 

1968-72 -0.46% (-0.26) -0,32% (-0.42) -0.02%._(-0.18) 
-0.07% (-0.78) -0.01% (-).51)a  -0.00% (-0.46) 

- 1973-77 yi  " -0.28 % 4.0.13) 0.145 	(0.14) -0.03% (-0.21) 
-0.11% (-0.70) -0.03% (-0.67) , -0.00% (-0.53) , 

1978-82 0.55%, (0.36) 0.545 (1.00) 4)4)55 	(0.43) 

-12 -0.10 gb' 4oss. (i.11)* -0.0ls (4.60 

1983-87,  1.74% (1.28) -0.24% (-0.51) 0,025, (-0•18) 
.036% (-1.54) -0.035 (-0.86) 4:o1.5 (-0.63) 

Fuel B: Intlustria1 Sample 

1962-72 7, -0.365 (.0.27) -0.285 (.0.53) -0.02% (4.32) 
0.07% (0.43) -0.015 (-0.19) 0.005 (0.51) 

1973-77 yi  1.34% (0.64) -0-23% (-0,31) 0.14% (1.45) 

Yz -0.015 (0.06) .0.045 (0.85) -0.005 (.0.64) 

1978-82 7, -0.245 (-0:28) -0.56 % (-0.91) . 0.095 (-041) 

• 72 -0.29%.  (.0.75) -0.01% (-1.72)* -0.005 (-1.33) 

1983-81 y, 2.51% (1.113)* 0.34% .(0.64) 0.11% (1.40) 

/i -0.25% (-1.90)* '43.015 (-0.43) 0405 (0.14) 

lignificant et the 5% level based an a oneled-test. 
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Pennsylvenia-American Water Cornnanv 
Capitalization and Financial Statistics 

2005-2009, Inclusive  

Amount of Capital Employed 

2009 21508 2007 2606 2005 

4 

(Millions of Dollars) 

Permanent Capital $ 1,956,2 $ 1,805.9 $ 1,677.6 $ 1,499.6 $ 1,590.2 
Short-Term Debt $ 	10.9 $ 	90,6 $ 	80.1 $ 	180.9 $ 	12.4 
Total Capital $1,967,1 , $ 1,896.5 $ 1,757.7_ $ 1,680.5 $ 1,602.7 

Capital Structure Ratios 
Based On Permanent Capital: Average 

Long-Term Debt 51.0% 51.1% 50,6% 47.8% 53.9% 50.9% 
Preferred Stock 0.7% 0.8% 0.8% 0:9% 0.9% : 	0.8% 

ComMon EquitY (1)  48.2% 48.1% 48.5% . 51.2% 45.2% _ 	48.2% 
_ 	99.9% 100.0% 

• 
99.9%.  . 	.99.9% 100.0% 99.9% 

Based on Total Capital: 
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% 0.9% 0.8%, 

Common Equity (1)  48.0% 45.8% 46.3% ' 45.7% 44.8% 46.1% 
100.0% 100.0% - 100.0% 100.0% 100.0% 100.0% 

1 
Rate of Return on Book Common Equity (13  8.5% 9,0% 7.8% .. 

8.4% 9.6% 8.7% 

Operating Ratio (2)  59.4% 59.2% 62,1% 61.2% 59.3% 60.2% 

Coverage incl, AFUDC 13)  
Pre-tax; All Interest Charges 3.20 x 3.28 x 2.83 x 2.94 x 3.07 x 3.05 x 
Post-tax: All [Merest Charges 2.31 x 2.35 x 2.10 x 2.16 x 2.25 x 2.23 x 
Overall Coverage: All int, & Pfd. Div. 2.31 x 2.35 x 2.09 x 2.16 x 2,25 x 2.23 x 

Coverage excl. AFUDC (3)  
Pre-tax: All Interest Charges 3.19 x 326 x 2.83 X 2.94 x 3.07 x 3.06 x 
Post-tar All interest Charges 2.31 x 2.33 x 2.09 x 2.16 x 2.25 x 2.23 x 
Overall Coverage: All Int. & Pfd. Div. 2.31 x 2.12 x 2.09 x 2.16 x 225 x 2.23 	x 

Quality of Eamings & Cash Flow 
AFC/Income Avail. for Common Equity 0.4% 1.6% 0.2% 0.3% 0.0% 0,5% 
Effective Income Tax Rate 40.3% 40.8%' 40,1% 40.1% 39.4% 40.1% 

Internal Cash Generation/Construction <4)  112.0% 55.5% 71.8% 71.9% 74.8% 
Gross Cash Flow/ Avg': Total Debt (s)  24 2% 18.9% 14.9% 16 4% -16,3% 18.1% 

Gross Cash Flow Interest Coverage (°) 5.13 	x 4.24 x 3.38 	x 3.70 x 3.71 	x 4.03 x 

'Common Dividend Coverag'e CI)  4.43 	x 3.36 	x 2.83 x 3.40 	x 2.85 	x 3.37 	x 

See Page 2 for Notes. 
0. 
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AMERICAN STATES WATER CO  
Capitaliza(ion and Financial Statistics 

2005-2009 Inclusive 

Amount of Capital Employed 
Permanent Capital 
Short-Term Debt 
Total Capital 

I 
Market-Based Financial Ratios 

Price-Eamings Multiple 

2009 2008 2007 2006 ON 

Average 

$ 	666.0 
$ 	17.4 

$ 	577.7 
$ 	74.7 

(Millions ol DOM) 

..., 
$ 	570.0 

_$ 	37.2 
$ 	552.2 
$ 	32.0 

.$ 	536.7 
$ 	27.0 

$ 	683.4 $ 	652.4 $ 	607.2 $ 	584.2 $ 	563.7 

.. 

21 x 27 x 25 x 27 x 18 x 24 x 

Market/Book Ratio 183.5% 194.6% 233.3% 229.0% 191.5% 206.4% 
Dividend Yield 2.9% 2.9% 2.4% 2.5% , 3.1% 2.8% 

'Dividend Payout Ratio 61.6% 78,8% 58,9% 66.7% 56.4% 64.5% 

Capital Structure Ratios 
Based on Permanent Captial: 

Long-Term Debt .46,0% 46.2% 47.0% 48.6% 50.1% 47.6%' 

Preferred Stock 0.0% 0.0% i 0.0% 0,0% 0.0% 0.0% 

Common Equity 1" -54.0% 53.8% _ 53.0% . 51.4% 49.9% 52.4% 
100.0% 100.0% . 100.0%,  100.0% 100.o% loo." 

Based on Total Capital: 
Total Debt Incl. Short Term 47.4% 52.4% 50.2% 51.4% 52.5% 50.8% 

Preferred Stock 0.0% 0.0% 0.0% 0.0% ,  0.0% • 0.0% 
Common Equity "' 52.6% 47.6% 49.8% 48.6% . 	47.5% 49.2% 

100.0% 100.0% 100' 0% _,. . 	,, 100.0% 100.0% „ 100.0%,  

Rate of Return on Book Common Equity  7.1% 9.5% 8.4% 10.2% 8.8% 

Operating Ratio 79.8% 80.4% 77.7% . 79'.0% 73.9% 78.2% 

Coverage incl. AFUDC 
Pre-tax: All Interest Charges 3.16 x 2.65 x 3,25 x 2.84 x 4.57 x 3.29 x 

Post-tax: All Interest Charges 2,32 x 2.03 x 2.28 x . 	2.09 x 2.97 x 2.34 	x 
Overall Coverage: All Int. & Pfd. Div. 2.32 x 2.03 x 2.28 x 2.09 X 2.97 x 2.34 	x 

Coverage excl. AFUDC 
Pre-tax: All Interest Charges 3.16 x 2.65 x 3.25 x 2.84 x 4.57 x 3 29 x 
Post-tax: All Interest Charges 2.32 x 2.03 x 2.28 x ' 	2.09 x 2.97 x 2.34 	x 
Overall Coverage: All Int, & Pfd. Div, 2,32 x 2.03 x 2.28 x 2.09 x 2,97 x 2.34 	x 

Duality of Earnings & Cash FlOw 
AFC/Income Avail. for Common Equity 0.0% 0.0% 0.0% 0.0% 0,0% co% 

Effective Income TaX Rate 39.0% 37.9% 42.9% 40.5% 44.8% 41.0% 
Internal Cash Generation/Construction "' 73.5% 61.4% 86.2% 72.8% 62.2% 	.. 71.2% 
Gross Cash Flow/ Avg. Total Debt 22.5% 20.0% 19,6% - 	21.4% 1  20.8% 20.9% 
Gross Cash Flow Interest Coverage "" 4.27 x 3.65 x 3.73 	x 3.97 x 5,69 	x 4.26 - x 
Cominon Dividend Coverage "' 4.14 x 3.74 x 3.63 x 4.15 	x.. 3.93 	x 3.92 ,,x 

See Page 2 for Notes. 
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AMERICAN WATER WORKS CO INC 
Capitalization and Financial Statistics 

2005-2009 Inclusive 

Amount of Capital Employed 
Permanent Capital 
ShOrt-Term Debt - 
Total Capital 

2009 2008 2007 2006 2005 

$ 9,436.3 
$ 	119.5 

$ 9,012.8 
,. $ 	479.0 

:Wilk= of Doliars) 

$ 9,360.6 
$ 	220.5 

$ 8,999.0 
$ 	719.7 

$ 9,239.2 
$ 	374.1 

$ 9,555.8 $ 9,491.9 $ 9,581.1 $ 9.718.7 , $ 9,613.3 

Market-Baserd Financial Ratios Average 
Price-Earnings Multiple NMF x N'MF 	x NMF 	x NMF 	x NMF ' 	x #DIV/0! 	x 
Market/f3ook Ratio 80.8% 74.3%... NMF NM F NMF 77.6% 
Dividend Yield 4.2% 2.0% NmF NMF NMF 3.1% 
Dividend Payout Ratio NMF NMF NMF NMF NMF #DIVJOI 

Capital Structure Ratios 
Based on Permanent Captial: 

Long-Tefrn 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% 
Comrnon Equity t” 431% 46.4% 48.7% 4 	42.6% 30.3% 42,2% 

100.0% . 	100,070 99.9% 100.0% 99.9% loo tor° 
Based on Total CaPital: 

Total Debt I nci, Short Term 57.4% 55.9% 52.4% 60.5% 70.8% 59.4% 
Preferred Stock " 	. 0.0% -0.0% 0.0% 0.0% 0.0% 0.0% 
Common Equity L" 42.5% 44.1% 47,6% 39,5% 29.2% 40.6%' 

Rate of Return on BOok Common Equity t” 

99.9% 100.0% 100.0% 100.0% 
, 

100.0% 

NMF • 

100.0% 

NM F 

--

NMF NM F NMF _ #DIV/0! 

Operating Ratio 74.4% 75.9% 76.3% '87.9% 94.8% 81 9% 

Coverage incl. AFUDC  
Pre-tax: All Interest Charges NMF x NMF 	x NMF 	x NMF , x NMF 	x #DIV/Ol 	x 
Post-lax: All'Interest Charges NMF x NMF 	x NMF 	x NMF 	x NMF 	x #DIV/01 	x 
Overall Coverage: All int: & Pfd. Div. NMF x NMF 	x NMF 	x NMF 	x 1  NMF 	x #DIV/0! 	x 

, Coverage excl. AFUDO (3) 	' 
Pre-tax: All Interest Charges NMF x NMF 	x NMF 	x NMF 	x NMF 	x #DIV/0! 	x 
Post-tax: All interest Charges NMF x NMF 	x NMF 	x NMF 	x NMF 	x " #DIVIOI 	x 
Overall Coverage: All Int. & Pfd. Div. NMF x NMF 	x NMF 	x NMF 	x NMF 	x #DIV/OI 	x 

QualitY of Earnings & Cash Flow 
AFC/Income Avail. for Comrnon Equity -8.0% -4.0% -3.3% -5.5% -3.0% -4.8% 
Effective Income Tax Rate 
Internal Cash Generation/Construction t'” 

NMF , 
82.4% 

NMF 
58.3% 

NMF 
61.9% 

NMF 
62.3% 

NMF 
93.2% 

. #DIV/Ol 
71.6% 

Gross Cash Flow/ Avg. Total Debt 	> 14.5% 12.6% 8.5% 6.7% 7.6% 10.0% 
Gross Cash Plow Interest Coverage 1'4  3.59 x 3.25 x 2.53 	x 2.21 	x 2.47 x 2.81 	x 
Common Dividend Coverage ``) 5.71 x 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 

Amount of Capital EmploS,ed 
Permanent Capital 	 . 
Short-Term Debt 
Total Capital 

2009 . 2008 2007 2006 2005 

$ 	2,555.3 
$ 	27 5 

	

$ 	2,316.0 

	

. $ 	80.6 

(000oos 01 Dollars) 

$ 	2,217.3 
$ 	56.9 

$ 1,906,1 
$ 	119.2 

$ 1,719.6 
, 	$ 	138.5 

$ 	2,582.8 $ 	2,396.6 $ 2,274.2 $ 2025.2 $ 1,858.1 	, 
.. 

Markel-Based Financial Ratios Average 
Price-Earnings Multiple 24 x 23 x 32 x 36 x 32 x 29 x 
Market/Book Ratio 231.4% 225.9% 318.5% 376.5% 383.5% 307.2% 
Dividend Yield 3.0% 3.0% 2.1% 1.8% 1.7% 2.3% 
Dividend Payout Ratio 71.6% 70 0% 67 1% 63.1% 66.1% 65.6% 

Capital Structure Ratios 
Based on Permanent Captial: 

Long-Term Debt 56.6% 54.2% 55.9% 51.6% 52.5% 54.2% 
Preferred Stock 0.0% 0.1% 0.1% 0.1% 0.1% 0.1% 
Corninon 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: 

Total Debt incl. Short Term 57,1% - 55.7% 57.0% 54.4% 56.1% 56.1% 
Preferred Stock 0.0% 0.1% 0.1% 0.1% 0.1% 0.1% 
Common Equity '1' 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 Book Cornmon Equity "' 9.6% 9.6% 10.0% 10.6% 11.7% 10.3% 

Operating Ratio 64.6% 64.0% 64,1% 61.5% 60.4% 62.9% 

Coverage incl, AFUDC '3' 
Pre-tax: All Interest Charges 3.51 x 3.37 x 3.32 x 3.61 x 3.84 x 3.53 	x 
Post-tax: All Interest Charges 2.52 x 2.43 x 2 42 x 2.57 x 2.75 x 2.54 	x 
Overall Coverage: Ali Int. & Pfrt. Div. 2.52 x 2.43 x 2.42 x 2.57 x , 	2.75 x 2.54 x 

Coverage excl. AFUDC roi 

Pre-tax: All Interest Charges 3.47 x 3.32 x 3.28 x 3.54 x 3 80 x 3.48 x 
Post-tax: Alf Interest Charges 2 48 x 2.37 x 2.38 x 2.51 x .. 2.70 x 2.49 x 
Overall Coyerage: All Int. & Pfd. Div. 2.48 x 2.37 x 2.38 x 2.51 x 2.70 x , 2.49 	x 

audity of Earnings & Cash Flow 
t 

AFC/Income Avail. for Common Equity 2.8% 3.8% 3.1% 4.3% 2.7% 3.3% 
Effective Income Tax Rate 39.4% 39.7% 38.9% 39.6% 38.4% 39.2% 
Internal Cash Generation/Construction °) 69.0% 65.5% 62.8% 47.2% 54.4% 59.8% 
Gross Cash Flow/ Avg. Total Debt 19.2% 18.5% 17.8% 17.4% 18.4% 18.3% 
Gross Cash Flow Interest Coverage t6)  4.89 	x 4.49 x ' 4.12 	x 4.10 	x 4.39 x 4.40 x 
Common Dividend Coverage 3.62 x 3.56 	x 3.35 'X 3.21 	x 3.53 x 3.45 	x. 

See Page 2 for Notes. 
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CALIFORMA WATER SERVICE GP  
Capitalization and Financial Statistics , 

2005-2009 Inclusive 

Amount of Capital Employed 
Permanent Capital 
Short-Term Debt 
Total Capital 

2009 2008 2007 2006 2005 

$ 	807.9 
$ 	12,0 

$ 	693.3 
$ 	40.0 

W(dltons el Dogers) 

$ 	681.1 
$ 	- 

$ 	675,4 
$ 	- 

$ 	573,9 
$ 	- 

$ 	819.9 $ 	733.3 $ 	681.1 $ 	675.4 $ 	573.9 

Ma rketsed Financial Ratios 
Price-Earnings Multiple 
Market/Book Ratio 
Dividend Yield 
Dividend Payout Ratio 

21 x 
206.0% 

, 2.9% 
60.4% 

20 x 
195.0% 

3.2% 
61.4% 

27 x 
215.4% 

2,9% 
77.3%  

29 x 
229.2% 

, 2.9% 

25 x 
231.8% - 

3.1% 
,774% 

Average 
24 x 

215.5% 
3.0% 

72.5% 

Capital StrUcture Ratios 
Based on Permanent Captial. 

., 
, 

Long-Term Debt 47.9% 41,9% 42.9% 43 5% 48.0%' 44.8% 

Preferred Stock 0.0% 0.0% 0.5% ' 0.6% 0.6% 0.3% 

Common EqUity '1)  52.1% 58.1% l 56.6% 56,0% 51.4%  

100.0% 100.0% 100.0% 100.1% 100.0% 100.0% 

Based ort Total Capital: 
.. 

Total Debt incl. Short Term 48.7% 45.0% 42,9% 43.5% 48.0% 45.6% 

Preferred Stock 0.0% 0.0% 0.5% , 	0.6% 0.6% 0.3% 

Common Equity 1')  51.3%, . 55.0% 56.6% 56.0% 51.4% 54.1% 

100.0% 100.0% 100,0% 100.1% 100.0% 100.0%,  

Rate of Return on Book Common Equity m 9.8% 10.0% 8.1% 7,6% 9,3% 9.0% „ 

' 
Operating Ratio 12' 81.5% 80.0% 83.1% 83,4% 81,3%  

Coverage Incl. AFUDC (3)  
Pre-tax: All Interest Charges, 
Post-tax: All Interest Charges 
Overall Coverage: All Int. & Pfd. Div. 

3.78 x 
2.66 x 
2.66 x 

4.11 x 
2.93 x 
2 88 x 

3,63 x 
2.58 x 
2.56 x 

3.16 x 
2.30 x 
2.28 x 

3 54 x 
2.46 x 
2,44 X 

3.64 x 
2.59 x 
2.56 x 

Coverage excl. AFUDC (3/ 
Pre-tax: All Interest Charges 
Post-tax: All Interest Charges 
Overall Coverage: All Int. & Pfd. Div. 

3.66 x 
2.54 x 
2.54 x 

3,94 x 
2.77 x 
2.72 x 

3.50 x 
2.45 x 
2 43 x 

3.02 x 
2.16 x 
2.15 x 

3.49 x 
,2.42 x 
2.40 x 

3 52 x 
2.47 x 
2.45 x 

Quail; of Earnings & Cash Flow 
-AFC/Income Avail. for Common Equity 

Effecttve Income Tax Rate 
Internal Cash Generation/Construction l" 

7.6% 
40.3% 
49.3% 

8 6% 
37.7% 
65.0% 

8.3% 
39.9% 
54 0% 

,10.6% 

39.7% 
43,2% 

3.3% 
42.4% 
50.0% 

7.7% 
40.0% 
52.3%' 

Gross Cash Flow/ Avg. Total Debt (') 
Gross Cash Flow Interest Coverage 

21.7% 
4.08 x 

30.3% 
5.37 	x 

22.2% 
4,14 	x 

21.1% 
3.88 x 

21.7% 
4,12 	x 

23.4% 
4.32 	x 

Common Dividend Coverage (1)  3.23 x 3.88 	x 2.71 	x 2,75 x 2.85 x 3.08 	x 

See Page 2 for Notes. 
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