
Exhibit No.:  
Issues: Return on Equity 
 Capital Structure 
Witness: Pauline M. Ahern   
Exhibit Type: Rebuttal 
Sponsoring Party:   Missouri-American Water Company  
Case No.: WR-2011-0337   
Date: January 19, 2012 

 
 
 

 
MISSOURI PUBLIC SERVICE COMMISSION 

 
 
 

CASE NO. WR-2011-0337 
 

 
 
 
 

REBUTTAL TESTIMONY 
 

OF 
 

PAULINE M. AHERN, CRRA 
 

ON BEHALF OF 
 

MISSOURI-AMERICAN WATER COMPANY 
 
 
 
 
 

  
 
 
 

  
 





TABLE OF CONTENTS 
  Page No. 
 
INTRODUCTION ........................................................................................................................................... 1 
PURPOSE ..................................................................................................................................................... 1 
SUMMARY .................................................................................................................................................... 2 
CAPITAL STRUCTURE ................................................................................................................................ 3 

Double Leverage ....................................................................................................................................... 3 
COMMON EQUITY COST RATE ............................................................................................................... 12 

Testimony of MoPSC Staff Witness Matthew J. Barnes ......................................................................... 12 
Discounted Cash Flow Model .................................................................................................................. 12 
Capital Asset Pricing Model ..................................................................................................................... 21 
Recommended Common Equity Cost Rate............................................................................................. 30 

MIEC WITNESS MICHAEL P. GORMAN ................................................................................................... 35 
COMMON EQUITY COST RATE ............................................................................................................... 35 

Current Capital Market Conditions........................................................................................................... 35 
Proxy Group Selection ............................................................................................................................. 36 
Discounted Cash Flow Model (DCF) ....................................................................................................... 37 
Risk Premium Model (RPM) .................................................................................................................... 44 
Capital Asset Pricing Model ..................................................................................................................... 47 
Financial Integrity ..................................................................................................................................... 50 
Recommended Common Equity Cost Rate............................................................................................. 51 

BJC WITNESS BILLIE SUE LACONTE ...................................................................................................... 53 
COMMON EQUITY COST RATE ............................................................................................................... 53 

Discounted Cash Flow Model .................................................................................................................. 53 
Capital Asset Pricing Model ..................................................................................................................... 54 
Recommended Common Equity Cost Rate............................................................................................. 56 

UPDATED OVERALL COST OF CAPITAL AND ........................................................................................ 58 
RATE OF RETURN ON COMMON EQUITY .............................................................................................. 58 
 
 

 

 
 
 
 
 
 
 
 
 
 

i 
  



1 
 

 INTRODUCTION 1 

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

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

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

Q. Are you the same Pauline M. Ahern who previously submitted prepared direct 5 

testimony in this proceeding? 6 

A. Yes, I am. 7 

Q. Have you prepared schedules which support your rebuttal testimony? 8 

A. Yes, I have.  They have been marked for identification as Schedules PMA-18 9 

through PMA- 39. 10 

PURPOSE 11 

Q. What is the purpose of this testimony? 12 

A. The purpose of this testimony is to rebut certain aspects of the Missouri Public 13 

Service Commission Staff Report – Cost of Service (Staff Report, Staff Witness 14 

Matthew J. Barnes), as well as the direct testimonies of Mr. Michael P. 15 

Gorman, Witness for the Missouri Industrial Energy Consumers (MIEC) and 16 

Ms. Billie Sue LaConte, Witness for BJC Healthcare (BJC).  Specifically, I will 17 

address Staff’s comments relative to the concept of double leverage; its 18 

application of the Discounted Cash Flow (DCF) Model and Capital Asset 19 

Pricing Model (CAPM); and, its failure to reflect Missouri American Water 20 

Company’s (MAWC) greater unique business risks relative to its proxy group of 21 

six water companies, the greater financial risk of Staff’s recommended capital 22 

structure ratios as well as flotation costs. Relative to the direct testimony of Mr. 23 
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Gorman, I will address his applications of the DCF, Risk Premium Model (RPM) 1 

and CAPM.  Relative to the direct testimony of Ms. LaConte, I will address her 2 

applications of the DCF and CAPM. In addition, I will address Mr. Gorman’s 3 

and Ms. LaConte’s their failure to reflect MAWC’s greater unique business 4 

risks relative to their proxy groups of water companies and flotation costs. 5 

SUMMARY 6 

Q. Please briefly summarize your rebuttal testimony. 7 

 A.  My rebuttal testimony addresses Staff’s discussion of the concept of double 8 

leverage and how it violates the basic financial principles of risk and return, the 9 

opportunity cost of capital, is discriminatory and based upon faulty 10 

assumptions. 11 

    My rebuttal testimony also describes a number of errors causing Staff’s 12 

recommended common equity cost rate to be well below any reasonable range 13 

for MAWC because: 14 

• Staff erroneously relies primarily upon the DCF model to arrive at its 15 

recommended common equity cost rate despite the Commission’s 16 

consideration of the results of other cost of common equity models. Staff 17 

uses, albeit incorrectly, the CAPM model but only as a check on its 18 

flawed and understated recommendation.  The Efficient Market 19 

Hypothesis (EMH), upon which all the cost of common equity models are 20 

premised, confirms that investors rely upon multiple cost of common 21 

equity models in formulating their required rates of return. 22 

• Staff’s test of reasonableness, i.e., its CAPM analysis, is flawed. 23 
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• Staff’s recommended range of common equity cost rate is not consistent 1 

with the expected returns on book common equity for Staff’s proxy group 2 

of water companies. 3 

• Staff failed to reflect MAWC’s unique business risks, the greater 4 

financial risk inherent in Staff’s recommended American Water Works 5 

Company’s (American Water or the Parent) consolidated capital 6 

structure and debt cost rate, as well as flotation costs. 7 

   My rebuttal testimony also describes a number of errors causing bot 8 

MIEC’s and BJC’s recommended common equity cost rate to be well below 9 

any reasonable cost rate for MAWC because:  10 

• MIEC’s applications of the DCF, RPM and CAPM and BJC’s application 11 

of the DCF and CAPM are flawed; and 12 

• Both MIEC and BJC failed to reflect MAWC’s unique business risks, the 13 

lower financial risk inherent in MAWC’s capital structure as well as 14 

flotation costs. 15 

   Finally, my rebuttal testimony provides an updated capital structure, 16 

senior capital cost rates and recommended common equity cost rate based 17 

upon current capital market conditions. 18 

 CAPITAL STRUCTURE 19 

 Double Leverage 20 

Q. On page 18 at lines 1-13 of the Staff Report, Staff provides the fourth reason 21 

for its use of American Water’s consolidated capital structure, namely 22 

American Water’s use of double leverage.  Please comment. 23 
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 A. Company Witness William D. Rogers rebuttal testimony discusses why it is not 1 

possible for American Water to use double leverage since the Parent debt was 2 

incurred to finance the retirement of RWE’s preferred stock and other 3 

payments to RWE resulting in no cash proceeds being available to infuse 4 

equity into MAWC or any other American Water subsidiary.  Consequently, the 5 

notion that American Water employs double leverage, i.e., a mix of debt and 6 

equity, to fund its equity infusions to MAWC or any of its operating subsidiaries, 7 

as a rationale for using American Water’s consolidated capital structure for 8 

ratemaking purposes to determine MAWC’s allowed overall rate of return is 9 

unfounded.  In addition, the very concept of double leverage and subsequent 10 

use of the parent consolidated capital structure is flawed for five reasons:  11 

   1. It violates the basic financial principle of risk and return; 12 

   2. It is inconsistent with the concept of the opportunity cost of capital;   13 

 3. It discriminates against the investor, i.e., the parent, in the regulated 14 

operating utility, thus violating both the concept of fairness and the 15 

capital attraction standard; 16 

 4.  It is based upon some highly problematic assumptions; and, 17 

 5. As Roger A. Morin states1: “[t]he double leverage approach is a 18 

tautology.” 19 

Q. Please explain how double leverage violates the basic financial principle of risk 20 

and return. 21 

A. The basic financial principle of risk and return states that the rate of return 22 

                                                           
 1  Morin, Roger A., New Regulatory Finance, 526 (Public Utilities Reports 2006). 
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required by investors on any investment is dependent upon the risk of that 1 

investment and that investment alone. Since most investors are risk averse, 2 

this means that the higher the investor perceived risk of an investment, the 3 

higher the return required by investors. As Eugene F. Brigham states2 : 4 

 In a market dominated by risk-averse investors, riskier securities will 5 
have higher expected returns, as estimated by the average investor, 6 
than will less risky securities, for if this situation does not hold, 7 
actions will occur in the market to force it to occur. (italics in original) 8 

 9 
  The risk of any investment, including investment in MAWC, is 10 

independent of the ownership of the capital financing the investment.  In 11 

addition, it is a basic financial principle that it is the use of the funds invested 12 

which gives rise to the risk of the investment, not the source of the funds.  As 13 

Richard A. Brealey and Stewart C. Myers state3:  14 

 The true cost of capital depends on the use to which the capital is 15 
put. (italics in original) 16 

 17 
*  *  *  * 18 

 19 
 The company cost of capital is the correct discount rate for projects 20 

that have the same risk as the company’s existing business.  .  .  .  In 21 
principle, each project should be evaluated at its own opportunity 22 
cost of capital; the true cost of capital depends on the use to which 23 
the capital is put. 24 

 25 
  For example, if one were to inherit money, free of charge, and then 26 

invest it in a given utility’s common stock, one would require a rate of return on 27 

that stock commensurate with the risks to which that common stock investment 28 

                                                           
2  Brigham, Eugene F., Fundamentals of Financial Management, 114 (The Dryden Press, 5th Ed. 

1989).   

 

3  Brealey, Richard A. and  Myers, Stewart C., Principles of Corporate Finance 205,299 (McGraw-
Hill Book Company, 1988). 
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is exposed including the financial risk inherent in that utility’s capital structure.  1 

It would be illogical to state that the required return on investment is zero just 2 

because there was zero cost in acquiring the capital, i.e., inherited money, 3 

which was the source of the investment.  Even the Internal Revenue Service 4 

places your cost basis, as an inheritor, on the market value of inherited 5 

common stock on the date of death of the person who willed the stock and not 6 

on its zero cost to you. 7 

  Just as illogical is the inevitable conclusion that, in the event that the 8 

common shares of the operating water utility subsidiary were held by both a 9 

corporate parent and by an outside investor or investors, that portion of 10 

subsidiary equity supplied by the parent would have one cost rate, i.e., the 11 

parent’s weighted overall cost of capital, while the portion supplied by the 12 

outside investor or investors would have another, i.e., their investor required 13 

return based upon the risk to which their capital is put.   14 

  In view of the foregoing, using the concept of double leverage to justify 15 

the use of American Water’s consolidated capital structure and not MAWC’s 16 

ratemaking capital structure violates the basic financial principle of risk and 17 

return, because it presumes that MAWC’s investment risk is equal to that of 18 

American Water. 19 

Q. Please explain how double leverage is inconsistent with the concept of the 20 

opportunity cost of capital. 21 

A. The opportunity cost of capital is that rate of return offered by investments of 22 

comparable risk.  It is called the opportunity cost because it represents the 23 
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return which is given up or foregone by investing in one investment alternative 1 

as opposed to an alternative investment of comparable risk.  If the risk-2 

adjusted cost of equity investment in an operating water utility subsidiary, such 3 

as MAWC, is 9.90% (the midpoint of Staff’s recommended range common 4 

equity cost rate) and the effective authorized return is less than 9.90% through 5 

the use of a consolidated capital structure, i.e., assuming double leverage, then 6 

there is no incentive for a parent company, such as American Water, to invest 7 

in that operating subsidiary. In order to do so, the parent would have to forego 8 

the risk-adjusted return of 9.90% on alternative investments not subject to 9 

double leverage, in the form of a consolidated parent capital structure. 10 

  In fact, Staff’s recommended 9.90% common equity cost rate results in 11 

an effective authorized return on common equity ROE for MAWC of only 8.93% 12 

based upon an income tax rate of 35% and as derived in Schedule PMA-18 13 

 14 

  In fact, the use of double leverage through use of a consolidated parent 15 

capital structure presents an incentive to spin-off the subsidiary, because the 16 

utility subsidiary should then be allowed a return on equity commensurate with 17 

its own business and financial risks and not one derived from the parent 18 

company’s consolidated capital structure, which presumably would be lower.  If 19 

such a divestiture were to occur, any cost reducing benefits due to economies 20 

of scale and diversification would be lost to the utility’s ratepayers. 21 

  Hence, double leverage in the form of the use of a consolidated parent 22 

capital structure is inconsistent with the concept of the opportunity cost of 23 

capital. 24 
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Q. How does the use of a consolidated parent capital structure discriminate 1 

against the parent holding company as the investor, thus violating the concept 2 

of fairness and the capital attraction standard? 3 

A. The holding company’s required return on its equity investment in the operating 4 

utility subsidiary is the risk-adjusted cost of common equity of that utility which 5 

is dependent upon that utility’s specific business and financial risks as stated 6 

previously.  Double leverage, in the form of imposing the parent’s consolidated 7 

capital structure, requires the use of the parent holding company’s overall cost 8 

of capital as the operating utility subsidiary’s overall cost of capital.  In so doing, 9 

the parent holding company investor is denied the opportunity to earn its 10 

required rate of return based upon the risk to which its common equity 11 

investment in that utility is exposed. In this proceeding, should Staff’s 12 

recommended overall   rate of return be adopted, based upon an income tax 13 

rate of 35%, MAWC would, in effect, be authorized an 8.93% return on equity 14 

capital as discussed above. This would not be the case for a utility whose stock 15 

is held not by a holding company, but by individual investors. 16 

  For example, if there are two operating utilities with identical business 17 

and financial risks, the cost of common equity for both would be identical 18 

according to the basic financial principle of risk and return as discussed 19 

previously.  However, if one of the utilities is an operating subsidiary of a parent 20 

holding company and its allowed overall rate of return is based upon the parent 21 

company’s consolidated capital structure, the parent holding company will not 22 

be fairly compensated for the risk it bears by investing in the subsidiary.  This is 23 
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discriminatory.  As Roger A. Morin states4: 1 

 Estimating equity costs by one procedure for publicly held utilities 2 
and by another for utilities owned by a holding company is 3 
inconsistent with financial theory and discriminates against the 4 
holding company form of ownership.  Two utilities identical in all 5 
respects but their ownership format should have the same set of 6 
rates.  Yet, this would not be the case under the double leverage 7 
adjustment. 8 

 9 
  In addition, double leverage in the form of imposing a parent 10 

consolidated capital structure containing less common equity than the 11 

regulated subsidiary will weaken the regulated utility’s ability to attract capital in 12 

violation of the capital attraction standard established in Bluefield5 which states 13 

that: 14 

 A public utility is entitled to such rates as will permit it to earn a return 15 
on the value of the property which it employs for the convenience of 16 
the public equal to that generally being made at the same time and in 17 
the same general part of the country on investments in other business 18 
undertakings which are attended by corresponding risks and 19 
uncertainties. .  .  .  The return should be reasonable sufficient to 20 
assure confidence in the financial soundness of the utility and should 21 
be adequate, under efficient and economical management, to 22 
maintain and support its credit and enable it to raise the money 23 
necessary for the proper discharge of its public duties. 24 

 25 
  The regulated utility must compete in the capital markets for its debt 26 

capital and must earn a reasonable return on its common equity to assure 27 

potential bond holders of its creditworthiness.  The use of double leverage, in 28 

the form of imposing a parent consolidated capital structure, does not permit an 29 

opportunity to earn a rate of return commensurate with publicly owned 30 

enterprises of similar risk, thereby pressuring cash flows and potentially 31 

                                                           
 4  Morin, 525.   
 

5  Bluefield Water Works Improvement Co. v. Public Serv. Comm'n, 262 U.S. 679 (1922). 



10 
 

impairing interest coverage and, in turn, the regulated utility’s ability to attract 1 

debt capital at reasonable costs. 2 

  Thus, the use of double leverage, in the form of imposing a parent 3 

consolidated capital structure, is both discriminatory and patently unfair to the 4 

parent holding company.  Some of the assumptions of double leverage are 5 

highly problematic and nonsensical. 6 

Q. What are some of the problematic assumptions upon which the concept of 7 

double leverage is based? 8 

A. First, double leverage, in the form of imposing a parent consolidated capital 9 

structure, assumes that all of the regulated subsidiary’s equity capital was 10 

provided by the parent holding company.  However, the retained earnings of 11 

the subsidiary are not derived from the parent.  Rather, retained earnings result 12 

from the accumulated net income to common equity after payment of common 13 

dividends and are derived from revenues collected from the regulated 14 

operating subsidiary’s ratepayers. Also, any debt or preferred stock issued to 15 

holders other than the parent company, are not derived from the parent.  In 16 

addition, if the proceeds of any of the senior capital, i.e., debt and / or preferred 17 

equity, at the parent level were used to specifically invest in the operations of 18 

other subsidiaries or to acquire another subsidiary, the assumption that such 19 

funds were available for investment in the subsidiary subject to the imposition 20 

of the parent consolidated capital structure is invalid. 21 

  Second, double leverage assumes that the business and financial risks 22 

of all the operating subsidiaries are identical and, in turn, identical to the 23 
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business and financial risks of the parent holding company.  This is clearly non-1 

sensical, given that, at the very least, other regulated operating utility 2 

subsidiaries most likely operate in different states under different regulatory 3 

paradigms, as is the case with AWW, which has regulated operations in twenty 4 

(20) states.  In addition, the regulated operating subsidiaries of AWW are of 5 

different sizes, and face different operating and financial risks.  Clearly, the 6 

risks of all American Water’s regulated operating subsidiaries are not equal.  7 

Once again, the risk and return principle is violated by double leverage, 8 

including the imposition of a parent consolidated capital structure, because it 9 

assumes the same overall cost of capital for all the subsidiaries regardless of 10 

their specific risk differences. 11 

Q. Please explain how “[t]he double leverage approach is a tautology.” 12 

A. A tautology is unnecessary redundancy, i.e., saying the same thing twice.  The 13 

double leverage approach using a parent consolidated capital structure is a 14 

tautology because it is not the parent’s overall cost of capital that determines 15 

the subsidiary’s overall cost of capital because the parent’s overall cost of 16 

capital is itself a weighted average of capital costs of all subsidiaries.6  A 17 

holding company is like a mutual fund, but one which holds its operating 18 

subsidiaries in its portfolio of assets instead of capital market securities, i.e., 19 

stocks and bonds.  A mutual fund’s required return, based upon portfolio 20 

theory, is the weighted average of the returns of the individual securities in the 21 

fund.  Each security in the fund has its own unique required return which is a 22 

                                                           
 6  Morin, 526. 
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function of its individual risk profile.  The concept of double leverage, including 1 

the use of a parent consolidated capital structure,  if applied to a mutual fund, 2 

indicates that the required return on any given individual security held by the 3 

mutual fund is the weighted average required return on the mutual fund as a 4 

whole.  This defies common sense.  If an investor could expect to receive the 5 

same return on the individual securities as in the mutual fund as a whole why, 6 

would he / she invest in the fund and pay the attendant fees which would then 7 

reduce his / her return?  8 

    Thus, the use of double leverage and use of a parent consolidated 9 

capital structure transposes the direction of cause and effect on the parent’s 10 

overall cost of capital.  Consistent with the fundamental and basic financial 11 

concept of risk and return, discussed above, the overall cost of capital of a 12 

regulated operating utility subsidiary is a function of its business and financial 13 

risks and must be found on a stand-alone basis, which requires the use of the 14 

Company’s own capital structure and cost rates, including the cost rate of 15 

common equity capital, and not the use of the parent consolidated capital 16 

structure, which assumes the weighted average overall cost of capital of the 17 

consolidated parent company is that of the subsidiary. 18 

 COMMON EQUITY COST RATE 19 

 Testimony of MoPSC Staff Witness Matthew J. Barnes 20 

 Discounted Cash Flow Model 21 

Q. Staff’s range of recommended common equity cost rate, 9.40% - 10.40%, with 22 

a midpoint of 9.90% is based exclusively upon a Discounted Cash Flow (DCF) 23 
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analysis, notwithstanding its use of the CAPM as a check.  Please comment. 1 

A. No single common equity cost rate model should be relied upon exclusively in 2 

determining a cost rate of common equity and the results of multiple cost of 3 

common equity models should be taken into account.  Staff’s exclusive reliance 4 

upon the DCF model, notwithstanding its use of the CAPM as a check, is at 5 

odds with the EMH, upon which the DCF is predicated. 6 

    The DCF model utilized by Staff is market-based since market prices are 7 

employed in its application.  Therefore, it is based upon the EMH which is the 8 

foundation of modern investment theory, first pioneered by Eugene F. Fama7 in 9 

1970.  As discussed in my direct testimony, pages 32 through 34, an efficient 10 

market is one in which security prices reflect all relevant information all the 11 

time.  This implies that prices adjust instantaneously to new information, thus 12 

reflecting the intrinsic fundamental economic value of a security.8 13 

    The semistrong form of the EMH, which asserts that all publicly available 14 

information is fully reflected in securities prices, i.e., fundamental analysis 15 

cannot “outperform the market”, is generally held to be true because the use of 16 

insider information often enables investors to “outperform the market” and earn 17 

excessive returns.  This means that all perceived risks are taken into account 18 

by investors in the prices they pay for securities.  Investors are thus aware of all 19 

publicly-available information, including bond ratings; discussions about 20 

companies by bond rating agencies and investment analysts; as well as the 21 

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

Finance, May 1970) 383-417. 

8 Brigham (1989) 225. 
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various cost of common equity methodologies (models) discussed in the 1 

financial literature.   2 

Q. Do you have further academic support for the need to rely upon more than one 3 

cost of common equity model in arriving at a recommended common equity 4 

cost rate?   5 

A. Yes.  For example, Phillips9 states: 6 

Since regulation establishes a level of authorized earnings which, in 7 
turn, implicitly influences dividends per share, estimation of the 8 
growth rate from such data is an inherently circular process.  For 9 
these reasons, the DCF model "suggests a degree of precision 10 
which is in fact not present" and leaves "wide room for controversy 11 
and argument about the level of k". (italics added) (p. 396) 12 

 13 
*  *  * 14 

 15 
Despite the difficulty of measuring relative risk, the comparable 16 
earnings standard is no harder to apply than is the market-17 
determined standard.  The DCF method, to illustrate, requires a 18 
subjective determination of the growth rate the market is 19 
contemplating.  Moreover, as Leventhal has argued:  'Unless the 20 
utility is permitted to earn a return comparable to that available 21 
elsewhere on similar risk, it will not be able in the long run to attract 22 
capital.' (italics added) (p. 398) 23 
 24 

 Also, Morin10 states: 25 

Each methodology requires the exercise of considerable judgment 26 
on the reasonableness of the assumptions underlying the 27 
methodology and on the reasonableness of the proxies used to 28 
validate a theory.  The inability of the DCF model to account for 29 
changes in relative market valuation, discussed below, is a vivid 30 
example of the potential shortcomings of the DCF model when 31 
applied to a given company.  Similarly, the inability of the CAPM to 32 
account for variables that affect security returns other than beta 33 
tarnishes its use. (italics added)  34 

                                                           
9  Phillips, Jr., Charles F. The Regulation of Public Utilities-Theory and Practice (Public Utility Reports, 

Inc., 1993) 396, 398. 

10  Morin 428-431. 
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 1 
No one individual method provides the necessary level of precision 2 
for determining a fair return, but each method provides useful 3 
evidence to facilitate the exercise of an informed judgment. 4 
Reliance on any single method or preset formula is inappropriate 5 
when dealing with investor expectations because of possible 6 
measurement difficulties and vagaries in individual companies’ 7 
market data. (Morin, p. 428) 8 

 9 
*  *  * 10 

 11 
   The financial literature supports the use of multiple methods.  12 

Professor Eugene Brigham, a widely respected scholar and finance 13 
academician, asserts:1(footnote omitted) 14 

 15 
Three methods typically are used:  (1)  the Capital Asset Pricing 16 
Model (CAPM), (2) the discounted cash flow (DCF) method, and 17 
(3) the bond-yield-plus-risk-premium approach.  These methods 18 
are not mutually exclusive – no method dominates the others, 19 
and all are subject to error when used in practice.  Therefore, 20 
when faced with the task of estimating a company’s cost of 21 
equity, we generally use all three methods and then choose 22 
among them on the basis of our confidence in the data used for 23 
each in the specific case at hand.   24 

 25 
  Another prominent finance scholar, Professor Stewart Myers, in an 26 

early pioneering article on regulatory finance, stated:2(footnote omitted) 27 
 28 

Use more than one model when you can.  Because estimating 29 
the opportunity cost of capital is difficult, only a fool throws away 30 
useful information.  That means you should not use any one 31 
model or measure mechanically and exclusively.  Beta is helpful 32 
as one tool in a kit, to be used in parallel with DCF models or 33 
other techniques for interpreting capital market data.   34 

 35 
Reliance on multiple tests recognizes that no single methodology 36 
produces a precise definitive estimate of the cost of equity.  As 37 
stated in Bonbright, Danielsen, and Kamerschen (1988), ‘no single 38 
or group test or technique is conclusive.’ Only a fool discards 39 
relevant evidence.  (italics in original) (Morin, p. 430) 40 

 41 
*  *  * 42 

 43 
While it is certainly appropriate to use the DCF methodology to 44 
estimate the cost of equity, there is no proof that the DCF produces 45 
a more accurate estimate of the cost of equity than other 46 
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methodologies.  Sole reliance on the DCF model ignores the capital 1 
market evidence and financial theory formalized in the CAPM and 2 
other risk premium methods.  The DCF model is one of many tools 3 
to be employed in conjunction with other methods to estimate the 4 
cost of equity.  It is not a superior methodology that supplants other 5 
financial theory and market evidence.  The broad usage of the DCF 6 
methodology in regulatory proceedings in contrast to its virtual 7 
disappearance in academic textbooks does not make it superior to 8 
other methods.  The same is true of the Risk Premium and CAPM 9 
methodologies.  (italics added) (Morin, p. 431) 10 
 11 

    In view of the foregoing, it is clear that investors are aware of all of the 12 

models available for use in determining common equity cost rate.  The EMH 13 

requires the assumption that, collectively, investors use them all.   14 

Q.  Please comment upon Staff’s estimation of the growth component for its DCF 15 

analysis. 16 

A.  On page 20, lines 10 - 20 of the Staff Report, Staff discusses its use of 17 

historical growth in dividends per share (DPS), earnings per share (EPS), book 18 

value per share (BVPS) as well as projected growth in DPS, EPS, and BVPS.  19 

More appropriately, Staff should have relied exclusively upon security analysts’ 20 

forecasts of EPS growth. Security analysts’ forecasts take into account 21 

historical information as well as all current information likely to impact the 22 

future, which is critical since both cost of capital and ratemaking are 23 

prospective.  In addition, Myron Gordon, who first introduced the DCF model 24 

adapted for utility ratemaking, came to recognize long after his book, The Cost 25 

of Capital to a Public Utility was published in 1974, that the growth component 26 

of his original “Gordon Model” which relied upon the sustainable growth method 27 

had a serious limitation.  Dr. Gordon, in a presentation on March 27, 1990 28 

(some 16 years after the publication of his 1974 book), before the Institute for 29 
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Quantitative Research In Finance, in Palm Beach, Florida, entitled, The Pricing 1 

of Common Stocks, stated that analysts’ growth rate projections were superior 2 

to the sustainable growth method:   3 

The most serious limitation of the Gordon Model is the assumption 4 
that the dividend expectation can be represented with just two 5 
parameters, D and br … We have seen that earnings and growth 6 
estimates by security analysts were found by Malkiel and Cragg to 7 
be superior to data obtained from financial statements for the 8 
explanation of variation in price among common stocks.  That is, 9 
better estimates are obtained for the coefficient of the various 10 
explanatory variables. …estimates by security analysts available 11 
from sources such as IBES are far superior to the data available to 12 
Malkiel and Cragg.  Secondly, the estimates by security analysts 13 
must be superior to the estimates derived solely from financial 14 
statements. (italics added) 15 

 16 
   Also, Morin notes11: 17 

Because of the dominance of institutional investors and their 18 
influence on individual investors, analysts’ forecasts of long-run 19 
growth rates provide a sound basis for estimating required returns.  20 
Financial analysts exert a strong influence on the expectations of 21 
many investors who do not possess the resources to make their 22 
own forecasts, that is, they are a cause of g.  The accuracy of 23 
these forecasts in the sense of whether they turn out to be correct 24 
is not at issue here, as long as they reflect widely held 25 
expectations.  As long as the forecasts are typical and/or influential 26 
in that they are consistent with current stock price levels, they are 27 
relevant.  The use of analysts’ forecasts in the DCF model is 28 
sometimes denounced on the grounds that it is difficult to forecast 29 
earnings and dividends for only one year, let alone for longer time 30 
periods.  This objection is unfounded, however, because it is 31 
present investor expectations that are being priced; it is the 32 
consensus forecast that is embedded in price and therefore in 33 
required return, and not the future as it will turn out to be. 34 

. . . . 35 

Published studies in the academic literature demonstrate that 36 
growth forecasts made by security analysts represent an 37 
appropriate source of DCF growth rates, are reasonable indicators 38 

                                                           
 
11  Morin, 298.   
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of investor expectations and are more accurate than forecasts 1 
based on historical growth.  These studies show that investors rely 2 
on analysts’ forecasts to a greater extent than on historic data only. 3 
 4 
 5 

    Cited on page 37 of my direct testimony, are studies performed by 6 

Cragg and Malkiel12 which demonstrate that analysts’ forecasts are superior to 7 

historical growth rate extrapolations.  As noted on page 38, while some 8 

question the accuracy of analysts’ forecasts of EPS growth, it does not really 9 

matter what the level of accuracy of those analysts’ forecasts is well after the 10 

fact.  What is important is that they influence investors and hence the market 11 

prices they pay.  12 

    Relative to continuing conflicts of interest and subsequent bias in 13 

security analysts’ forecasts of EPS growth following the 2002 financial market 14 

reforms, my direct testimony at page 39, lines 5 - 16 notes that Burton A. 15 

Malkiel13 affirmed his belief in the superiority of analysts’ earnings forecasts 16 

when he testified before the Public Service Commission of South Carolina, in 17 

November 2002 (see Schedule PMA-19)14: 18 

    There was much publicity given to tainted analysts’ forecasts leading up 19 

to the late 1990’s.   In the wake of investigations instituted by the New York 20 

Attorney General, the National Association of Securities Dealers, and the 21 

                                                           
12  Cragg, John G. and Malkiel, Burton G. Expectations and the Structure of Share Prices (University of 

Chicago Press, 1982) Chapter 2 (Ahern Workpaper 13). 

13  Malkiel, Burton A., the Chemical Bank Chairman’s Professor of Economics at Princeton University 
and author of the widely-read national bestselling book on investing entitled, “A Random Walk Down 
Wall Street:  The Time-Tested Strategy for Successful Investing (Completely Revised and Updated)” 
(W.W. Norton & Co. 2011). 

14  Re:  South Carolina Electric & Gas Co., Docket No. 2002-223-E “Rebuttal Testimony”, pp. 16-17 
(S.C.P.S.C. Nov. 2002). 
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Securities & Exchange Commission, I believe the upward bias that existed in 1 

the late 1990s has diminished.  In summary, I believe that current analysts’ 2 

forecasts are more reliable than they were during the late 1990s.  Therefore, 3 

analysts’ forecasts remain the proper tool to use in performing a Gordon Model 4 

DCF analysis.   5 

    Moreover, there is no empirical evidence that investors, consistent with 6 

the EMH, would discount or disregard analysts’ estimates of growth in earnings 7 

per share.  “Do Analyst Conflicts Matter?  Evidence From Stock 8 

Recommendations,”15 provided in Schedule PMA-20, examined whether 9 

conflicts of interest with investment banking [“IB”] and brokerage businesses 10 

induced sell-side analysts to issue optimistic stock recommendations and 11 

whether investors were misled by such biases.  They conclude on page 1 of 12 

Schedule PMA-20. 13 

Overall, our findings do not support the view that conflicted 14 
analysts are able to systematically mislead investors with 15 
optimistic stock recommendations. 16 

 17 
  On page 29 of Schedule PMA-20, Agrawal and Anup state: 18 

Overall, our empirical findings suggest that while analysts do 19 
respond to IB and brokerage conflicts by inflating their stock 20 
recommendations, the market discounts these recommendations 21 
after taking analysts’ conflicts into account.  These findings are 22 
reminiscent of the story of the nail soup told by Brealey and Myers 23 
(1991), except that here analysts (rather than accountants) are the 24 
ones who put the nail in the soup and investors (rather than 25 
analysts) are the ones to take it out.  Our finding that the market is 26 

                                                           
 

15  Agrawal, Anup and Chen, Mark A., “Do Analysts’ Conflicts Matter?  Evidence from Stock 
Recommendations”, (Journal of Law and Economics, August 2008), Vol. 51. 

 



20 
 

not fooled by biases stemming from conflicts of interest echoes 1 
similar findings in the literature on conflicts of interest in universal 2 
banking (for example, Kroszner and Rajan, 1994, 1997; Gompers 3 
and Lerner 1999) and on bias in the financial media (for examples, 4 
Bhattacharya et al. forthcoming; Reuter and Zitzewitz 2006).  5 
Finally, while we cannot rule out the possibility that some investors 6 
may have been naïve, our findings do not support the notion that 7 
the marginal investor was systematically misled over the last 8 
decade by analysts’ recommendations. 9 

     As discussed above and in my direct testimony, the market is 10 

efficient.  Therefore, investors are aware of all publicly-available information, 11 

including the many available security analysts’ earnings growth forecasts.  12 

Investors are thus aware of the accuracy of past forecasts, whether for 13 

earnings or dividends growth or for interest rates.  Investors have no prior 14 

knowledge of the accuracy of any available forecasts at the time of their 15 

investment decision making, as that accuracy only becomes known after some 16 

future period of time has elapsed.     17 

    Hence, consistent with the EMH upon which the cost of common equity 18 

models utilized by both Staff and myself are predicated, since investors have 19 

such security analysts’ earnings growth rate projections available to them and 20 

investors are aware of the accuracy of such projections, security analysts’ 21 

earnings projections should be used in a cost of common equity analysis. Staff 22 

would have us ignore this reality by disregarding the largest influence on 23 

individual investors who own approximately 53% on average (see Schedule 24 

PMA-9) of all the common shares of the companies in my proxy group of nine 25 

water proxy companies.  Rate of return analysts, such as Mr. Barnes (Staff) 26 

and myself, who attempt to emulate investor behavior, should not ignore this 27 

reality. 28 
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Q. What would Staff’s DCF results have been if Staff had properly relied upon 1 

security analysts’ projected growth in EPS in its DCF analysis? 2 

A As shown on Schedule PMA-21, had Staff relied upon security analysts’ 3 

projected growth in EPS, an average DCF cost rate of 10.53% results.  The 4 

average projected EPS growth rate ranges from 6.00% - 9.75% and when 5 

added to Staff’s dividend yield of 3.37%, results in a range of DCF cost rate of 6 

9.37% - 13.12%, with a midpoint of 11.25%.  DCF cost rates of 10.53% and 7 

11.25% clearly demonstrate that Staff’s DCF results, ranging from 8.97% - 8 

9.97% and Staff’s recommended range of common equity cost rate of 9.40% - 9 

10.40% are grossly understated.  Moreover, these cost rates are further 10 

understated because they do not reflect either MAWC’s greater unique 11 

business risks relative to Staff’s proxy group of six water companies, the 12 

greater financial risk of Staff’s recommended capital structure ratios or flotation 13 

costs. 14 

 Capital Asset Pricing Model 15 

Q. Do you have any comment regarding Staff’s application of the CAPM? 16 

A. Yes.  Staff’s application of the CAPM is flawed in four respects; 1) its choice of 17 

the historical yield on 30-year U.S. Treasury bond as the risk-free rate; 2) its 18 

use of historical market equity risk premiums which were incorrectly derived; 3) 19 

its failure to also include a forecasted market equity risk premium; and, 4) its  20 

failure to also apply the ECAPM to account for the fact that the Security Market 21 

Line (SML) as described by the traditional CAPM is not as steeply sloped as 22 

the predicted SML. 23 
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Q. Please comment upon Staff’s use of the historical yield on 30-year U.S. 1 

Treasury bonds as the risk-free rate. 2 

A. Both the determination of cost of capital and the determination of rates for 3 

utility services are prospective in nature.  Therefore, it is inappropriate to use 4 

an historical yield as the risk-free rate in a CAPM analysis.  Rather, a 5 

prospective yield on 30-year U.S. Treasury bonds should be used such as the 6 

projections Staff provides on Schedule 5 of the Staff Report. On Schedule 5, 7 

Staff shows that the Value Line Investment Survey – Selection & Opinion 8 

(Value Line – S&O) projects long-term U.S. Treasury bond yields of 4.90% for 9 

2012 and 5.00% for 2013 which average 4.95%.  Thus, Staff’s recommended 10 

3.04% average yield on 30-year U.S. Treasury bonds for September 2011 11 

significantly understates the prospective yield. 12 

Q. You have stated that Staff erred in exclusively relying upon historical market 13 

equity risk premiums which were incorrectly derived.  Please explain. 14 

A. Staff’s derivation of historical market equity premiums is incorrect for two 15 

reasons.  First, Staff’s arithmetic historical market equity risk premium is 16 

incorrectly calculated.  Second, Staff also relied upon the geometric historical 17 

market equity risk premium.  18 

Q. Why is Staff’s arithmetic historical market equity risk premium incorrectly 19 

calculated?  20 

A. Staff’s arithmetic historical market equity risk premium of 6.0% is derived from 21 

the Ibbotson® SBBI® – 2011 Valuation Yearbook – Market Results for Stocks, 22 

Bonds, Bills and Inflation – 1926-2010 (2011 SBBI) as the difference between 23 
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the arithmetic mean 1926-2010 total return on large company stocks of 11.9% 1 

and the arithmetic mean 1926-2010 total return on long-term government 2 

bonds of 5.9%.  (6.0% = 11.9% - 5.9%).16  The correct derivation of the 3 

historical market equity risk premium is the difference between the total return 4 

on large company stocks of 11.9% and the arithmetic mean 1926-2010 income 5 

return on long-term government bonds of 5.2% which results in a market equity 6 

risk premium of 6.7% (6.7% = 11.9% - 5.2%).  Regarding the use of the income 7 

return and not the total return for Treasury securities in deriving an equity risk 8 

premium, 2011 SBBI states (see page 5 of Schedule PMA-22)17 : 9 

 Another point to keep in mind when calculating the equity risk 10 
premium is that the income return on the appropriate-horizon 11 
Treasury security, rather than the total return, is used in the 12 
calculation.  The total return is comprised of three return 13 
components:  the income return, the capital appreciation return, 14 
and the reinvestment return.  The income return is defined as 15 
the portion of the total return that results from a periodic cash 16 
flow or, in this case, the bond coupon payment.  The capital 17 
appreciation return results from the price change of a bond over 18 
a specific period.  Bond prices generally change in reaction to 19 
unexpected fluctuations in yields.  Reinvestment return is the 20 
return on a given month’s investment income when reinvested 21 
into the same asset class in the subsequent months of the year.  22 
The income return is thus used in the estimation of the equity 23 
risk premium because it represents the truly riskless portion of 24 
the return.2 (footnote omitted)  (emphasis added) 25 

 26 
 Hence, the correct historical market equity risk premium is 6.7% and not 6.0%. 27 

Q. Please discuss Staff’s use of a geometric mean market risk premium for 1926-28 

2010. 29 

                                                           
16  Ibbotson SBBI – 2011 Valuation Yearbook – Market Results for Stocks, Bonds, Bills and Inflation –  

1926-2010 (Morningstar, Inc., 2011) 23. 
   
 

17  Ibbotson 2011 SBBI 55. 
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A. In addition to calculating a CAPM derived common equity cost rate based upon 1 

the historical arithmetic mean equity risk premium, albeit, incorrectly derived, 2 

Staff also calculated a CAPM derived common equity cost rate using the long-3 

term historical geometric mean equity risk premium.  This latter calculation is 4 

not a valid means of estimating the cost of capital based upon historical 5 

returns.  6 

 The arithmetic mean return and not the geometric mean return is 7 

appropriate for cost of capital purposes as noted in 2011 SBBI (see page 5 of 8 

Schedule PMA-22)18: 9 

  The equity risk premium data presented in this book are 10 
arithmetic average risk premia as opposed to geometric average 11 
risk premia.  The arithmetic average equity risk premium can be 12 
demonstrated to be most appropriate when discounting future 13 
cash flows.  For use as the expected equity risk premium in 14 
either the CAPM or the building block approach, the arithmetic 15 
mean or the simple difference of the arithmetic means of stock 16 
market returns and riskless rates is the relevant number.  This is 17 
because both the CAPM and the building block approach are 18 
additive models, in which the cost of capital is the sum of its 19 
parts.  The geometric average is more appropriate for reporting 20 
past performance, since it represents the compound average 21 
return. 22 

 23 
  The argument for using the arithmetic average is quite 24 

straightforward.  In looking at projected cash flows, the equity 25 
risk premium that should be employed is the equity risk premium 26 
that is expected to actually be incurred over the future time 27 
periods.  Graph 5-2 shows the realized equity risk premium for 28 
each year based on the returns of the S&P 500 and the income 29 
return on long-term government bonds.  (The actual, observed 30 
difference between the return on the stock market and the 31 
riskless rate is known as the realized equity risk premium.)  32 
There is considerable volatility in the year-by-year statistics.  At 33 
times the realized equity risk premium is even negative. 34 

 35 
 36 

                                                           
18  Ibbotson 2011 SBBI 56. 
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 As discussed in my direct testimony at page 44, line 31 through page 1 

47, line 16 and demonstrated on Schedule PMA-11, because historical total 2 

returns and equity risk premiums differ in size and direction over time, the 3 

arithmetic mean provides insight into the variance and standard deviation of 4 

returns, i.e., risk.  Thus the prospect for variance, i.e., standard deviation, 5 

captured in the arithmetic mean, provides the valuable insight needed by 6 

investors and rate of return analysts alike to estimate the expected risk of 7 

stocks.  Without such insight, investors cannot meaningfully evaluate 8 

prospective risk.  Because the geometric mean relates the change over many 9 

periods to a constant rate of change, the variance, i.e., year-to-year 10 

fluctuations, and hence, risk, which is critical to rate of return analysis, is not 11 

reflected in geometric mean returns / premiums.   12 

 The financial literature is quite clear on this point, that risk is measured 13 

by the variability of expected returns, i.e., the probability distribution of 14 

returns.19  Pages 53 through 68 of 2011 SBBI (see Schedule PMA-22) explain 15 

in detail why the arithmetic mean is the correct mean to use when estimating 16 

the cost of capital. 17 

 In addition, Weston and Brigham20 provide the standard financial 18 

textbook definition of the riskiness of an asset when they state: 19 

The riskiness of an asset is defined in terms of the likely 20 
variability of future returns from the asset.  (emphasis added) 21 

   22 

                                                           
19  Brigham (1989) 639. 
20  Weston, J. Fred and Brigham, Eugene F., Essentials of Managerial Finance Third Edition (The 

Dryden Press, 1974) 272. 
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  Morin also states21: 1 

The geometric mean answers the question of what constant return 2 
you would have to achieve in each year to have your investment 3 
growth match the return achieved by the stock market.  The 4 
arithmetic mean answers the question of what growth rate is the 5 
best estimate of the future amount of money that will be produced 6 
by continually reinvesting in the stock market. It is the rate of 7 
return which, compounded over multiple periods, gives the mean 8 
of the probability distribution of ending wealth.  (emphasis added) 9 
 10 

  In addition, Brealey and Myers22 note: 11 

The proper uses of arithmetic and compound rates of return from 12 
past investments are often misunderstood.  .  .  Thus the 13 
arithmetic average of the returns correctly measures the 14 
opportunity cost of capital for investments.  .  .  Moral:  If the cost 15 
of capital is estimated from historical returns or risk premiums, use 16 
arithmetic averages, not compound annual rates of return. (italics 17 
in original) 18 
 19 

 As previously discussed, investors gain insight into relative riskiness by 20 

analyzing expected future variability.  This is accomplished by the use of the 21 

arithmetic mean of a distribution of returns / premiums.  Only the arithmetic 22 

mean takes into account all of the returns / premiums, hence, providing 23 

meaningful insight into the variance and standard deviation of those returns / 24 

premiums. 25 

Q. You have also stated that Staff erred in not including a forecasted market 26 

equity risk premium in its CAPM analysis.  Please explain. 27 

A. Staff relied exclusively upon historical market equity risk premiums which is in 28 

direct contrast to Staff’s use of both historical and projected growth rates in its 29 

application of the DCF model.  As stated previously, the cost of capital is 30 

                                                           
21  Morin 133. 
22  Brealey, R.A. and Myers, S.C., Principles of Corporate Finance Fifth Edition (McGraw-Hill  

Publications, Inc., 1996) 146-147. 
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prospective and while the arithmetic mean of long-term historical stock market 1 

returns can provide insight into investors’ expectations of stock market returns 2 

because the arithmetic mean of historical returns provides investors with the 3 

valuable insight needed to estimate future risk, it is also appropriate to use an 4 

estimate of the forecasted or projected stock market return.  One indication of 5 

the forecasted stock market return can be derived using Value Line’s 3-5 year 6 

median total market price appreciation projections and dividend yield 7 

projections as explained in detail on pages 47 and 48 of my direct testimony 8 

and derived in note 3 on page 3 of Schedule PMA-12.  Based upon Value Line, 9 

a forecasted total market return of 16.86% is indicated using the same three 10 

months, July, August, and September 2011, used by Staff in developing the 11 

dividend yield in its DCF analysis.  When the average forecasted yield on 30-12 

year U.S. Treasury bonds for 2012 and  2013, derived from Staff’s Schedule 5 13 

and discussed above, of 4.95% is subtracted from Value Line’s forecasted total 14 

market return, a forecasted market equity risk premium of 11.91% results 15 

which, when averaged with the historical market equity risk premium of 6.70% 16 

as reported by 2011SBBI, results in a market equity risk premium of 9.31%.                   17 

Q. You have stated that Staff  also failed to apply the ECAPM to account for the 18 

fact that Security Market Line (SML) as described by the traditional CAPM is 19 

not as steeply sloped as the predicted SML.  Please comment. 20 

A. As discussed in my direct testimony at page 51, line 14 through page 52, line 4 21 

and again at page 54, line 13 through page 56, line 8 of my direct testimony, 22 

while numerous tests of the CAPM have confirmed its validity, these tests have 23 
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determined that “the implied intercept term exceeds the risk-free rate and the 1 

slope term is less than predicted by the CAPM.”23  These tests have also 2 

indicated that the expected return on a security is related to its risk by the 3 

following formula: 4 

   K  =  RF  +  0.25(RM – RF)  +  0.75β(RM  -  RF) 5 

  Some critics of the ECAPM model claim that using adjusted betas in a 6 

traditional CAPM amounts to using an ECAPM but such a claim is not valid.  7 

As discussed in my direct testimony, using adjusted betas in a CAPM analysis 8 

is not equivalent to the ECAPM.  Betas are adjusted because of the regression 9 

tendency of betas to converge toward 1.0 over time, i.e., over successive 10 

calculations of beta.  As discussed previously, numerous studies have 11 

determined that the SML described by the CAPM formula at any given moment 12 

in time is not as steeply sloped as the predicted SML. As noted in my direct 13 

testimony, at pages 54 and 55,  Morin24 states: 14 

 Some have argued that the use of the ECAPM is inconsistent 15 
with the use of adjusted betas, such as those supplied by Value 16 
Line and Bloomberg.  This is because the reason for using the 17 
ECAPM is to allow for the tendency of betas to regress toward 18 
the mean value of 1.00 over time, and, since Value Line betas 19 
are already adjusted for such trend [sic], an ECAPM analysis 20 
results in double-counting.  This argument is erroneous.  21 
Fundamentally, the ECAPM is not an adjustment, increase or 22 
decrease, in beta.  This is obvious from the fact that the expected 23 
return on high beta securities is actually lower than that produced 24 
by the CAPM estimate.  The ECAPM is a formal recognition that 25 
the observed risk-return tradeoff is flatter than predicted by the 26 
CAPM based on myriad empirical evidence.  The ECAPM and the 27 
use of adjusted betas comprised two separate features of asset 28 
pricing.  Even if a company’s beta is estimated accurately, the 29 

                                                           
23  Morin 175. 
 
24  Morin 191.   
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CAPM still understates the return for low-beta stocks.  Even if the 1 
ECAPM is used, the return for low-beta securities is understated 2 
if the betas are understated.  Referring back to Figure 6-1, the 3 
ECAPM is a return (vertical axis) adjustment and not a beta 4 
(horizontal axis) adjustment.  Both adjustments are necessary. 5 

 6 
  Moreover, the slope of the SML should not be confused with beta.  As 7 

also noted in my direct testimony at page 55, Eugene F. Brigham, finance 8 

professor emeritus and the author of many financial textbooks states25 : 9 

 The slope of the SML reflects the degree of risk aversion in the 10 
economy – the greater the average investor’s aversion to risk, then 11 
(1) the steeper is the slope of the line, (2) the greater is the risk 12 
premium for any risky asset, and (3) the higher is the required rate 13 
of return on risky assets.12 14 

 15 
 12Students sometimes confuse beta with the slope of the SML.  16 

This is a mistake.  As we saw earlier in connection with Figure 6-8, 17 
and as is developed further in Appendix 6A, beta does represent 18 
the slope of a line, but not the Security Market Line.  This 19 
confusion arises partly because the SML equation is generally 20 
written, in this book and throughout the finance literature, as ki = RF 21 
+ bi(kM – RF), and in this form bi looks like the slope coefficient and 22 
(kM – RF) the variable.  It would perhaps be less confusing if the 23 
second term were written (kM – RF)bi, but this is not generally done. 24 

 25 
Q. What would Staff’s CAPM results have been had Staff relied upon a correctly-26 

derived historical market equity risk premium, included a forecasted market 27 

equity risk premium, a forecasted risk-free rate as well as the ECAPM? 28 

A. In Column 4 on Schedule PMA-23, I have derived the traditional CAPM, the 29 

version applied by Staff, using a Staff provided average forecasted risk-free 30 

rate of 4.95% for 2012 and 2013 and an average market equity risk premium 31 

based upon the arithmetic mean historical market equity risk premium, correctly 32 

calculated as described above, coupled with a forecasted market equity risk 33 

                                                           
25  Brigham, Eugene F., Financial Management – Theory and Practice, 4th Ed. (The Dryden Press, 

1985) 203. 
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premium.  This results in a traditional CAPM-derived common equity cost rate 1 

of 11.93%.  In Column 5 on Schedule PMA-23, I have derived an ECAPM, 2 

based upon the forecasted risk-free rate and correctly-derived average 3 

historical and projected market equity risk premium.  The ECAPM-derived 4 

common equity cost rate is 12.51%. 5 

 When averaged, the traditional CAPM results of 11.93% and the 6 

ECAPM results of 12.51% result in a CAPM of 12.23%.  Such a cost rate 7 

corroborates neither Staff’s range of DCF results of 8.97% - 9.97% nor its 8 

recommended range of common equity cost rate of 9.40% - 10.40%. In 9 

addition, these cost rates are further understated because they do not reflect 10 

either MAWC’s greater unique business risks relative to of Staff’s proxy group 11 

of six water companies, the greater financial risk of Staff’s recommended 12 

common equity ratios or flotation costs. 13 

 Recommended Common Equity Cost Rate 14 

Q. Please discuss Staff’s recommended common equity cost rate range of 9.40% 15 

- 10.40%, with a midpoint of 9.90%.   16 

A. Staff’s recommended common equity cost rate range of 9.40% - 10.40% is 17 

inadequate for three reasons; 1) such a cost rate range provides an insufficient 18 

achieved return on the book common equity of MAWC; and, 2) such a cost rate 19 

does not adequately reflect either MAWC’s greater risk relative to Staff’s proxy 20 

group due to its unique risks, the greater financial risk of Staff’s recommended 21 

common equity ratios or flotation costs. 22 

Q. How does Staff’s recommended range of common equity cost rate of 9.40% - 23 
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10.40% with a midpoint of 9.90% compare with the expected ROEs of its prosy 1 

group of six water companies? 2 

A. It is far below the level of earnings expected by Value Line for the four 3 

companies in its group of six comparable water utility companies for which 4 

Value Line publishes a projected ROE for the years 2014-2016.  The latest 5 

(October 21, 2011) Value Line Ratings & Reports (Standard Edition) for 6 

American States Water Company, Aqua America, Inc., California Water 7 

Service Group and SJW Corporation, (there are no projections for Connecticut 8 

Water Service, Inc. or York Water Company) indicate that Value Line expects 9 

them to earn 12.0%, 12.5%, 11.0 and 8.0% on year-end book common equity 10 

(see Schedule PMA-39) over the next 3-5 years averaging, 10.9%.  While 11 

these forecasts are for earnings on book common equity, it must be 12 

remembered that the return on common equity authorized in this proceeding 13 

will be applied to the book value of the common equity financed portion of 14 

MAWC’s and will therefore become MAWC’s opportunity for earnings on book 15 

value. An opportunity to earn a range of return on book common equity of 16 

either Staff’s recommended range of 9.40% - 10.40%, or Staff’s recommended 17 

midpoint of 9.90% is woefully inadequate in comparison with these expected 18 

returns on book common equity of comparable water companies.   19 

   Such a common equity cost rate range is also inconsistent with the 20 

comparability of returns standard enunciated in the Hope decision which 21 

states: 22 

 The return to the equity owner should be commensurate with 23 
returns on investments in other enterprises having corresponding 24 
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risks. 1 
 2 

 Therefore, Staff’s recommended common equity cost rate range should be 3 

rejected by the MoPSC in setting rates for MAWC in this proceeding. 4 

Q. Previously you noted that Staff’s recommended common equity cost rate range 5 

of 9.40% - 10.40%, with a midpoint of 9.90% does not adequately reflect either 6 

MAWC’s greater risk relative to Staff’s proxy group due to its unique risks, the 7 

greater risk of Staff’s recommended capital structure ratios or flotation costs. 8 

Please explain. 9 

A. As discussed in my direct testimony at page 18, line 1 through page 20, line 23 10 

and in Company Witness Dennis R. Williams direct testimony, MAWC faces 11 

unique risks due to the availability and quality of its source of supply; exposure 12 

to flooding; non-contiguous service territory, concentration of investment and 13 

revenues in a single metropolitan area, St. Louis; and various unique regulatory 14 

risks. Because MAWC is nearly identical in size to Staff’s proxy group of six 15 

water companies as shown on Schedule PMA-24 in my opinion, a business risk 16 

adjustment or 0.35% (slightly less than my recommended adjustment of 17 

0.40%) is warranted.  18 

Q. Is there a way to quantify a financial risk adjustment due to the greater financial 19 

risk of Staff’s recommended capital structure ratios?  20 

A. Although Staff arrived at its recommended common equity cost rate range of 21 

9.40% - 10.40% by adding a credit rating differential of 0.43% to its indicated 22 

DCF cost range to reflect American Water’s Standard & Poor’s (S&P) bond 23 

rating of BBB+ relative to the average S&P credit rating of A for its proxy group, 24 
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Staff has provided no empirical support that MAWC would be assigned a bond 1 

/ or credit rating of BBB+ by S&P.  Therefore, should the MoPSC adopt Staff’s 2 

recommended common equity ratio, it is necessary to adjust the common 3 

equity cost rate to reflect the greater financial risk inherent in Staff’s 4 

recommended capital structure ratios of 56.76% long-term debt, 0.29% 5 

preferred stock and 42.95% common equity. Staff’s recommended long-term 6 

debt ratio of 56.76% is significantly higher than the average long-term debt 7 

ratio of 50.87% for Staff’s proxy group of six water companies as can be 8 

gleaned from page 1 of Schedule PMA-25. Consequently, an upward 9 

adjustment to the indicated common equity cost rate based upon the six water 10 

companies is necessary.  An indication of the magnitude of the necessary 11 

financial risk adjustment is given by the Hamada equation26, which un-levers 12 

and then re-levers betas based upon changes in capital structure. Using the 13 

Hamada equation as described in detail on page 63, line 5 through page 65, 14 

line 2 of my direct testimony, an upward adjustment for the greater financial 15 

risk inherent in Staff’s recommended capital structure ratios is 0.75%. 16 

Q. You also previously noted that Staff did not reflect flotation costs in its 17 

recommended common equity cost rate.  Please comment  18 

A. As discussed on page 65, line 5 through page 67, line 11, of my direct 19 

testimony, it is necessary to include flotation costs, i.e., those costs associated 20 

with the sale of new issuance of common stock, in the common equity cost rate 21 

recommendation.  There is no other mechanism in the ratemaking paradigm 22 

                                                           
26  Brigham, Eugene F. and Daves, Phillip R., Intermediate Financial Management, 9th Ed.,  

Thomson/Southwestern, 2007, p. 533. 
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with which such costs can be recovered.  Using the methodology described on 1 

page 67, lines 5 – 11 of my direct testimony and the corrected Staff DCF cost 2 

rate results in a flotation cost adjustment of 0.15%. 3 

Q. What would Staff’s recommendation be had Staff properly reflected flotation 4 

costs, the greater financial risk inherent in its recommended capital structure 5 

and MAWC’s greater business risks due to its unique risks? 6 

A. It would be a range of 10.22% - 11.22%, with a midpoint of 10.72%.  (10.22% = 7 

8.97% + 0.15% + 0.75% + 0.35%) – 11.22% = 9.97% + 0.15% + 0.75% + 8 

0.35%). 9 

Q. Based upon the corrected Staff DCF and CAPM discussed previously, what 10 

would Staff’s recommendation be once flotation costs, the greater financial risk 11 

inherent in its recommended capital structure and MAWC’s greater business 12 

risks due to its unique risks are reflected? 13 

A. As shown on Schedule PMA-26, the corrected Staff DCF is 10.53% (Line No. 14 

1) and the corrected Staff CAPM is 12.23% (Line No. 2).  These cost rates 15 

average 11.38% (Line No. 3).  When the flotation costs (Line No. 4), financial 16 

risk (Line No. 5) and business risk (Line No. 6) adjustments are added, a 17 

corrected indicated Staff common equity cost rate of 12.63% results as 18 

summarized on Schedule PMA-26. 19 

Q. Are you aware the MoPSC Staff has provided workpapers containing updated 20 

Schedules 2-1 through 21 which reflect a range of common equity cost rate of 21 

8.95% - 9.95% with a midpoint of 9.45%? 22 

A. Yes.  While recognizing that Mr. Barnes updated schedules as of December 8, 23 



35 
 

2011 reflect a different return on common equity than originally filed in the Staff 1 

Report on November 17, 2011, I have limited this rebuttal testimony to Staff’s 2 

recommendations of the originally filed Staff Report.  However, I reserve the 3 

right to file additional rebuttal testimony in response to any rebuttal or 4 

supplemental testimony or corrected Staff Report. 5 

 MIEC WITNESS MICHAEL P. GORMAN 6 

 7 
 COMMON EQUITY COST RATE 8 

 Current Capital Market Conditions 9 

Q.  On page 6, line 9 through page 7, line 2, Mr. Gorman asserts that the cost of 10 

capital for utilities is “no higher than it was” in MAWC’s last rate case when the 11 

order was issued in June 2010.  He bases this assertion on the decline of 12 

approximately 90-100 basis points in utility bond yields since MAWC’s last rate 13 

case. All else equal, this would indicate an approximate 50 basis point decline 14 

in the cost of capital27. While it is true that utility bond yields have declined 15 

since June 2010, market equity risk premiums have risen since then, providing 16 

an indication that utility equity risk premiums have also risen in response to the 17 

recent fragile recovery from the Great Recession. As shown on page 1 on 18 

Schedule PMA-27, the projected market equity risk premium based upon a 19 

forecasted total return derived from Value Line’s 3-5 year average total market 20 

appreciation plus average annual forecasted dividend yield at the beginning of 21 

each month from June 2011 (the date of the order in MAWC’s last rate case) 22 

                                                           
27  Morin 128-129. 
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through December 2011 minus the Blue Chip Financial Forecast consensus 1 

estimate of about 50 economists of the expected yield on 30-year U.S. 2 

Treasury notes for the following six quarters, also, at the beginning of each 3 

month, has risen 131 basis points or 1.31%, from 11.09% in June 2011 to 4 

12.40% in December 2011. 5 

   Likewise the actual monthly market equity risk premium for the S&P 500 6 

Composite Index (S&P 500) relative to 30-day U.S. Treasury Bill yields shows 7 

increased from a negative 8.33% for May 2011 to a negative 0.84% for 8 

November 2011.  Using the actual monthly market equity risk premiums for the 9 

S&P 500 from July 1926 through May 2010 and November 2011, respectively, 10 

and the Predictive Risk Premium ModelTM (PRPMTM)28 described in Schedule 11 

PMA-28, predicted market equity risk premiums of 10.40% at May 2011 and 12 

10.52% at November 2011 are indicated, which show a clear increase in the 13 

predicted market equity risk premium. 14 

   In view of the foregoing, Mr. Gorman’s conclusion that utilities’ cost of 15 

capital has declined based solely on a review of the trend in public utility bond 16 

yields is misleading and incomplete. 17 

 Proxy Group Selection 18 

Q.  Do you have any comment upon Mr. Gorman’s use of a gas utility proxy group 19 

in addition to a water utility proxy group? 20 

A.  Yes. Mr. Gorman’s use of a gas utility proxy group is inappropriate because, as 21 

                                                           
28  Ahern, Pauline M, Hanley, Frank J. and Michelfelder, Richard A. (2011)  “A New Approach to 

Estimating the Cost of Common Equity Public Utilities.” Journal of Regulatory Economics, 40:261-
278, DOI 10.1007/s11149-011-9160-5. 
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discussed at page 7, line 13 through page 17, line 23 of my direct testimony 1 

and shown on Schedules PMA-2 and PMA-3, the water utility industry faces 2 

unique investment risks relative to the electric, combination electric and gas 3 

and natural gas utility industries.  Using a proxy group comprised of natural gas 4 

distribution companies for an ROE analysis for a water company, like MAWC, 5 

cannot reflect specific water industry risk, and is therefore inadequate for water 6 

utility cost of capital purposes.  Consequently, I find it unnecessary to discuss 7 

the results pertaining to Mr. Gorman’s gas utility proxy group because those 8 

results are not reflective of the unique risks of water utilities in general, nor of 9 

MAWC, specifically. 10 

 Discounted Cash Flow Model (DCF) 11 

Q.  Please comment upon Mr. Gorman’s discussion of the results of his application 12 

of the constant growth, or single stage, DCF model. 13 

A.  Mr. Gorman, as shown on page 1 of Schedule MPG-5 and on page 18, Table 4 14 

of his direct testimony, derived an average constant growth DCF model cost 15 

rate of 10.81% for his water proxy group and a median of 11.82%.  These cost 16 

rates include a negative 1.08% constant growth DCF result for Middlesex 17 

Water Company (Middlesex) because the single security analysts' forecast of 18 

EPS growth for Middlesex is a negative 5.00% as shown on page 2 of 19 

Schedule MPG-4.  Since it is illogical that investors would invest with the 20 

expectation of losing money, Middlesex’s negative 1.08% DCF result is not 21 

meaningful.  Schedule PMA-29 recalculates Mr. Gorman’s average and 22 

median constant growth DCF results excluding Middlesex.  They are 12.51% 23 
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and 11.93%, respectively.  However, these cost rates do not reflect MAWC’s 1 

lower financial risk and greater unique business risks relative to the proxy 2 

group of water companies nor flotation costs which will be discussed 3 

subsequently.    4 

   Nevertheless, Mr. Gorman concludes that the constant growth DCF result 5 

for his water proxy group is unreasonably high on page 18, lines 3 and 4 6 

because it reflects a growth rate which he claims “is far too high to be a 7 

reasonable or reliable estimate of a long-term sustainable growth rate.”  8 

   His conclusion is based upon his contention that projected growth in 9 

Gross Domestic Product (GDP) “represents a ceiling, or high-end, sustainable 10 

growth rate for a utility over an indefinite period of time”, because the dividend 11 

growth for the market as a whole tracked the GDP growth rate during the 12 

period 1926 through 2008 as noted on page 20, lines 4 – 26 of Mr. Gorman’s 13 

direct testimony.  Those reasons, however, are not persuasive. 14 

     Hence, there is no basis for ultimately rejecting the corrected average 15 

constant growth DCF cost rate of 12.51% or median cost rate of 11.93% for his 16 

water proxy group. 17 

Q.  Why are the three-to-five year growth rate projections made by security 18 

analysts in earnings per share reasonable to use in a constant growth, single 19 

stage, DCF? 20 

A. Mr. Gorman’s statements are contradicted by his earlier testimony at page 12, 21 

line 19 through page 13, line 5 where he states the following: 22 

 [f]or purposes of determining the market-required return on 23 
common equity, one must attempt to estimate investors’ 24 
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consensus about what the dividend or earnings growth rate will 1 
be, and not what an individual investor or analyst may use to 2 
form individual investment decisions. 3 

 4 
 Security analyst growth estimates have been shown to be more 5 

accurate predictors of future returns than growth rates derived 6 
from historical data.  Assuming the market generally makes 7 
rational investment decisions, forward-looking growth projections 8 
are more likely to be the growth estimates considered by the 9 
market that influence observable stock price than are growth 10 
rates derived from only historical data. 11 

 12 
  As previously discussed in detail in this rebuttal testimony, there is a 13 

wealth of empirical and academic literature, including Cragg and Malkiel and 14 

Vander Weide and Carleton, which support the superiority of analysts’ 15 

forecasts of EPS as measures of investor expectations.   16 

  Moreover, Myron Gordon, who first introduced the standard DCF model 17 

adopted for utility ratemaking, which both Mr. Gorman and I use, came to 18 

recognize that his original “Gordon Model” had a serious limitation by 19 

assuming that dividend expectations can be represented by retention growth.  20 

Dr. Gordon later came to the conclusion that security analysts’ growth forecast 21 

in earnings per share were superior predictors of the variation in stock prices.   22 

  In all of the previously cited studies, the referenced analyst’s growth 23 

forecasts were forecasts of growth in EPS.  As the recent volatility of the stock 24 

market has shown, EPS is a prime, but not the sole, driver of market price 25 

movements Therefore, analyst’s forecasts of EPS growth are extremely 26 

relevant to investors in making their investments decisions.  It is the goal of rate 27 

of return analysts, such as Mr. Gorman and myself and to which he agrees, to 28 

emulate investor behavior.  Therefore, consistent with the EMH, the foundation 29 
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of modern investment theory, the market prices of securities reflect all relevant 1 

information at all times. This implies that prices adjust instantaneously to new 2 

information, such as analysts’ forecasts of EPS growth.  3 

  In addition, as noted above, Agrawal and Chen concluded that analysts 4 

are not able to systematically mislead investors with optimistic stock 5 

recommendations. 6 

Q. At lines 7 through 12 on page 20 of his direct testimony, Mr. Gorman quotes 7 

Eugene F. Brigham and Joel F. Houston, in support of his “contention that over 8 

the long term, a company’s earnings and dividends will grow at a comparable 9 

rate to the growth rate of the U.S. GDP.”  Please comment. 10 

A. I do not have a copy of the specific text book cited by Mr. Gorman.  However, 11 

the quotation also appears on page 164 of Intermediate Financial 12 

Management29. In Intermediate Financial Management, the quotation does not 13 

end at the conclusion of Mr. Gorman’s citation. The entire paragraph reads: 14 

The constant growth model is often appropriate for mature 15 
companies with a stable history of growth.  Expected growth rates 16 
vary somewhat among companies, but dividend growth for most 17 
mature firms is generally expected to continue to the future at 18 
about the same rate as nominal grow domestic product (real GDP 19 
plus inflation).  On this basis, one might expect the dividends of an 20 
average, or “normal,” company to grow at a rate of 5 to 8 percent a 21 
year. (italics added for emphasis) 22 
 23 

  Continuing, on pages 165 through 167, the authors provide an example 24 

of the application of the non-constant DCF, assuming a normal growth rate of 25 

8% which they identify as “the assumed average for the economy.”  Thus, 26 

                                                           
29  Brigham and Daves, 164-167. 
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assuming that this same information appears in Fundamentals of Financial 1 

Management, from which Mr. Gorman quoted, although he relied upon the 2 

Brigham / Houston quotation to support the use of the growth in nominal GDP 3 

for use in a non-constant DCF model, Mr. Gorman ignored the authors 4 

recommendation of an assumed 8% normal growth rate to be used in the non -5 

constant DCF 6 

Q. At lines 13 – 26 on page 20 of his direct testimony, Mr. Gorman cites page 67 7 

of Morningstar, Inc.’s 2009 SBBI to support using GDP growth as a maximum 8 

sustainable growth rate.  Please comment 9 

A. The study reported in the 2009 SBBI relates growth in the earnings and 10 

dividends of the stock market as a whole to GDP growth from 1926-2008.  11 

Since the stock market as a whole, whether measured by the NYSE or the S&P 12 

500, is a broad based representation of all the common stocks traded in the 13 

U.S., it stands to reason that the earnings and dividends of the market as a 14 

whole would track GDP growth.  However, neither the 2009 SBBI nor Mr. 15 

Gorman have provided any empirical support that the earnings and dividends 16 

of utility companies, in general, or water companies, in particular, or indeed any 17 

specific company or industry, track GDP growth. 18 

Q. On page 19, lines 21 - 23, Mr. Gorman states that “[h]ence, nominal GDP 19 

growth is a very conservative, albeit overstated, proxy for utility sales growth, 20 

rate base growth, and earnings growth.”  Please comment. 21 

A. Mr. Gorman has provided no empirical evidence that in the third stage of a 22 

multi-stage DCF analysis any company, especially the relatively stable and 23 
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mature utility companies, would grow at the average growth rate of the U.S. 1 

economy.  The average growth in the U.S. economy is just that, an average.  2 

Some companies will grow faster and some will grow more slowly.  That the 3 

growth in nominal GDP is an average is demonstrated on Schedule PMA-30 4 

which shows the nominal GDP for the years 2001-2010 as a whole and by 5 

industry.  From 2009-2010, nominal GDP grew 3.83% and 4.73% on average 6 

for the nine years ending 2010.  In contrast, the construction component of 7 

nominal GDP declined 5.93% from 2009 to 2010 and grew a meager 0.34% on 8 

average for the nine years ending 2010.  Likewise, the utilities component of 9 

nominal GDP grew 2.83% from 2009 to 2010 and an average 6.14% for the 10 

nine years ending 2010.  In addition, it is a mismatch to use five- to ten-years 11 

growth in GDP as a proxy either for the years eleven through perpetuity.  There 12 

is no evidence that a five- to ten-years growth rate in GDP accurately 13 

represents the in perpetuity growth rate in GDP.  14 

  Hence, there is no valid rationale for undertaking a multi-stage DCF 15 

analysis.   16 

Q. Do you agree with Mr. Gorman’s use of a sustainable growth constant growth 17 

DCF analysis? 18 

 A. No.  As shown on pages 1 and 2 of Schedule MPG-8, he calculates sustainable 19 

growth for each company in his water proxy group based upon 3-5 year 20 

projections from Value Line. His allowance for growth caused by the sale of new 21 

common stock above book value is also based upon the five-year growth in 22 

shares from 2010 through 2014-2016.  Hence, Mr. Gorman’s sustainable growth 23 
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methodology is a short-term forecast, no longer than the security analysts’ five-1 

year forecasts of EPS growth used in his first consensus analyst’s growth 2 

constant growth DCF analysis.  Moreover, he has provided no empirical support 3 

that sustainable growth accurately represents investors’ expected growth. 4 

   Moreover, the sustainable growth methodology is inherently circular 5 

because it relies upon an expected ROE on book common equity which is then 6 

used in a DCF analysis to establish a common equity cost rate related to the 7 

market value of the common stock which, if authorized as the allowed ROE in 8 

this proceeding, will become the expected ROE on book common equity.  Mr. 9 

Gorman’s  9.67% sustainable growth constant growth DCF result, which forms 10 

the basis, in part, of his recommended allowed DCF derived ROE on book 11 

common equity, is lower than the expected average Value Line ROE of 10.78% 12 

shown on page 1 of Schedule MPG-8 for the very proxy group used to derive 13 

his recommended allowed ROE.  Schedule PMA-31, an excerpt from Roger A. 14 

Morin’s book New Regulatory Finance, which corroborates the circular nature of 15 

sustainable growth. 16 

   In view of the foregoing, it is clear that Mr. Gorman’s application of 17 

the sustainable growth constant growth DCF is circular and ignores the basic 18 

principle of rate base / rate of return regulation, namely, that the cost of equity 19 

which will be authorized in this proceeding will be applied to the jurisdictional 20 

book value rate base of MAWC and become the allowed future earned return 21 

on book common equity, i.e., the expected ROE component of the sustainable 22 

growth method. 23 
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  In view of all of the foregoing, the use of analysts’ forecasts of EPS 1 

growth should not be rejected when estimating today’s market cost of capital. 2 

There is no need to reject the empirical evidence of the proven reliability of 3 

analysts’ forecasts of EPS by turning to either a sustainable growth constant 4 

growth or a multi -stage DCF model. 5 

 Risk Premium Model (RPM) 6 

Q. Do you have any comments regarding Mr. Gorman’s risk premium analysis?  7 

A. Yes.  My comments center on the time period over which he estimates the 8 

equity risk premium and his use of authorized returns to do so. 9 

Q. Do you agree with Mr. Gorman’s use of the years 1986 – 3rd quarter 2011 to 10 

determine an equity risk premium? 11 

A. No.  Mr. Gorman states on page 27, line 10 through page 28, line 6 of his 12 

direct testimony that he relied upon the period 1986 through the 3rd quarter 13 

2011, because public utility stocks have consistently traded at a premium to 14 

book value during that time.  He concludes, on lines 1 and 2 on page 28, that 15 

“[o]ver this time period, regulatory authorized returns were sufficient to support 16 

market prices that at least exceeded book value.”  Use of such a short time 17 

period is especially inappropriate and inconsistent in view of his use of a multi-18 

stage growth DCF model and his emphasis upon long-term sustainable growth. 19 

As discussed previously in this rebuttal testimony and my direct testimony, the 20 

2011 SBBI makes it clear that the arbitrary selection of short historical periods 21 

is highly suspect and unlikely to be representative of long-term trends in market 22 

data.  Page 9 of Schedule PMA-22 clearly shows that it is inappropriate to 23 
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estimate a market equity risk premium over a short period of time. For example 1 

on page 7 the 2008 SBBI states: 2 

 The estimate of the equity risk premium depends on the length 3 
of the data series studied.  .  .  requires a data series long 4 
enough to give a reliable average.  .  .  because an average of 5 
the realized equity risk premium is quite volatile when 6 
calculated using a short history, using a long series makes it 7 
less likely that the analyst can justify any number he or she 8 
wants.  .  .   9 

 10 
  As discussed in my direct testimony on page 38, lines 1 - 10, Bonbright, 11 

et al make it very clear that the market prices of the common stocks of public 12 

utilities are influenced by factors which are beyond the direct influence of the 13 

regulatory process.  In addition, Phillips30 states: 14 

 15 
Many question the assumption that market price should equal 16 
book value, believing that 'the earnings of utilities should be 17 
sufficiently high to achieve market-to-book ratios which are 18 
consistent with those prevailing for stocks of unregulated 19 
companies.' 20 
 21 

  Schedule PMA-32 demonstrates that there is no relationship between the 22 

market-to-book ratios and the earned rates of return on book common equity 23 

for the S&P Industrial Index and its successor, the S&P 500 Composite Index 24 

over a long period of time.   On Schedule PMA-32, I have shown the market-to-25 

book ratios, rates of return on book common equity (earnings/book ratios), 26 

annual inflation rates, and the earnings/book ratios net of inflation (real rate of 27 

earnings) annually for the years 1947 through 2010.  In each and every year, 28 

the market-to-book ratios of the S&P Industrial Index equaled or exceeded 1.00 29 

                                                           
 30 Id., at p. 395. 
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times.  In 1949, the only year in which the market-to-book ratio was 1.00 (or 1 

100%), the real rate of earnings on book equity, adjusted for deflation, was 2 

18.1% (16.3% + 1.8%).  In contrast, in 1961, when the S&P Industrial Index 3 

experienced a market-to-book ratio of 2.01 times, the real rate of earnings on 4 

book equity for the Index was only 9.1% (9.8% - 0.7%).  In 1997, the 5 

preliminary market-to-book ratio for the Index was 5.57 times, while the 6 

average real rate of earnings on book equity was 21.6% (23.3% - 1.7%). 7 

  This analysis clearly demonstrates that competitive, unregulated 8 

companies have never sold below book value, on average, and have sold at 9 

book value in only one year since 1947.  The data show that there is no 10 

relationship between earnings/book ratios and market-to-book ratios. 11 

  Because this lack of a relationship between earnings/book ratios and 12 

market-to-book ratios covers a 64-year period, 1947 through 2010, it cannot be 13 

validly argued that going forward a relationship would exist between 14 

earnings/book ratios and market-to-book ratios.  The analysis shown on 15 

Schedule PMA-32, coupled with the supportive academic literature, 16 

demonstrate the following: 17 

 1. that while regulation is a substitute for marketplace competition, it can 18 

influence but not directly control market prices, and, hence, market-to-19 

book ratios; and, 20 

 2. that the rates of return investors expect to achieve and which 21 

influence their willingness to pay market prices well in excess of book 22 

values have no meaningful, direct relationship to rates of earnings on 23 
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book equity. 1 

  Because this lack of relationship between earnings/book ratios and 2 

market-to-book ratios covers a period of nearly 65 years, it is not reasonable to 3 

assume that a direct relationship will exist between rates of earnings on book 4 

common equity and market-to-book ratio into the future.  Schedule PMA-32 5 

confirms that while regulation is a substitute for marketplace competition, it has 6 

but a limited effect on, but no direct control over the market prices and hence 7 

market-to-book ratios of regulated utilities.  Thus, no valid conclusion of equity 8 

risk premia can be drawn for the 1986 to first quarter 2008 because of market-9 

to-book ratios in excess of one.   10 

 Have you applied an appropriate risk premium model to Mr. Gorman’s 11 

water and gas distribution proxy groups?   12 

A.  Yes.  That information is shown on Schedule PMA-33.  Using the same risk 13 

premium methodology described in my direct testimony on page 40, line 7 14 

through page 50, line 13, a risk premium indicated common equity cost rate is 15 

10.61% for Mr. Gorman’s proxy group of water companies based upon market 16 

conditions at the time he prepared his direct testimony as summarized on page 17 

1, Schedule PMA-33. However, this cost rate does not reflect MAWC’s lower 18 

financial risk and greater unique business risks relative to the proxy group of 19 

water companies nor flotation costs which will be discussed subsequently.  20 

 Capital Asset Pricing Model 21 

Q. Please comment upon Mr. Gorman’s application of the CAPM. 22 

A. Mr. Gorman’s application of the CAPM is flawed for three reasons. First, his 23 
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derivation of the market equity risk premium is incorrect.  Second, his “forward-1 

looking” equity risk premium is not truly a prospective equity risk premium.  2 

Third, Mr. Gorman failed to utilize the ECAPM in addition to the traditional 3 

CAPM. 4 

Q. How is Mr. Gorman’s historical market equity risk premium incorrectly derived? 5 

A. Mr. Gorman’s market equity risk premium is the difference between the 6 

arithmetic mean 1926-2010 total return on large company stocks of 11.9% and 7 

the arithmetic mean 1926-2010 total return on long-term government bonds of 8 

5.9% from the 2011 SBBI which results in a 6.0% market equity risk premium.  9 

As discussed previously, the correct derivation of the historical market equity 10 

risk premium is the difference between the total return on large company 11 

stocks of 11.9% and the arithmetic mean 1926-2010 income return on long-12 

term government bonds of 5.2%, resulting in a market equity risk premium of 13 

6.7%.  As discussed previously, the income return on long-term government 14 

bonds is the appropriate return to use in the estimation of the market equity risk 15 

premium because it represents the riskless portion of the return as discussed 16 

previously and noted by the 2011 SBBI in Schedule PMA-22.  17 

Q. Why is Mr. Gorman’s “forward-looking” equity risk premium not truly forward-18 

looking? 19 

A. Mr. Gorman derived his “forward-looking” equity risk premium by merely adding 20 

a current consensus analysts’ inflation projection to the 2011 SBBI’s long-term 21 

historical arithmetic mean real market return for the years 1926-2010.  It is not 22 

appropriate to try and match a current forecast of inflation, 2.3% from Blue 23 
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Chip Financial Forecasts,  with an average real market return over a period of 1 

85 years.  In my opinion, investors would not attempt to do such a thing.  2 

Rather, they would be influenced by a forecast such as that published by Value 3 

Line which is widely subscribed to and is available in the business reference 4 

section of most libraries.  A more appropriate method of deriving the 5 

prospective equity market return is based upon Value Line’s projected 3-5 year 6 

market appreciation potential, which when converted to an annual rate plus the 7 

market’s median expected dividend yield results in a forecasted total annual 8 

market return of 18.29% for the thirteen-weeks ending October 21, 2011 and 9 

derived as explained in Note 3 on page 2 of Schedule PMA-12.  This 10 

methodology yields a truly prospective market return which is based upon an 11 

important investor-influencing publication.  12 

Q. Why should Mr. Gorman have included an ECAPM analysis in deriving his 13 

CAPM-based common equity cost rate? 14 

A. As discussed previously in this rebuttal testimony and in my direct testimony at 15 

page 51, line 14 through page 52, line 4 and again at page 54, line 13 through 16 

page 56, line 8, the empirical Security Market Line (SML) described by the 17 

traditional CAPM is not as steeply sloped as the predicted SML.  As Morin31 18 

notes: 19 

 .  . .low-beta securities earn returns somewhat higher than the 20 
CAPM would predict, and high-beta securities earn less than 21 
predicted. 22 

 23 
   Hence, both the traditional CAPM and ECAPM should be used in deriving 24 

                                                           
31  Morin,175. 
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a CAPM-based common equity cost rate.  I have shown the results of applying 1 

both the traditional CAPM and ECAPM to Mr. Gorman’s water companies using 2 

a correctly derived historical market equity risk premium.  As shown on page 1 3 

of Schedule PMA-34 the traditional CAPM result is 11.71%, while the ECAPM 4 

result is 12.39%.  The average of both cost rates is 12.05%.  However, this 5 

cost rate does not reflect MAWC’s lower financial risk and greater unique 6 

business risks relative to the proxy group of water companies nor flotation 7 

costs which will be discussed subsequently.    8 

 Financial Integrity 9 

Q.  Please comment upon Mr. Gorman’s financial integrity analysis at page 37, line  10 

13 through page 40, lint 12 of his direct testimony. 11 

A. In view of S&P’s revised financial matrix, Mr. Gorman’s comparison to the 12 

former S&P financial benchmark financial ratios is misplaced and should be 13 

disregarded, notwithstanding his qualification on page 38, lines 6 – 8 of his 14 

direct testimony, that the “the effect of integrating the utility metrics with those 15 

of general corporate bonds resulted in a reduction to the transparency in S*P’s 16 

credit metric guideline for utilities.” 17 

  Mr. Gorman has provided no empirical evidence to assume that 18 

American Water is an appropriate “risk proxy affiliate” for MAWC.  As 19 

discussed previously in this rebuttal testimony, American Water has regulated 20 

operations in twenty (20) states, thus benefiting from geographical and 21 

regulatory diversity.  Also, American Water is a much large company than 22 

MAWC.  Clearly, the risks of American Water on a consolidated basis are not 23 
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similar to those of MAWC.  1 

  Moreover, S&P is clear in its description of its revised ratings matrix that 2 

they do not assign a credit, bond rating, business or financial risk profile based 3 

upon a spot financial metrics as Mr. Gorman has done on page 33 of his direct 4 

testimony.  On pages 4 and 5 of Schedule PMA-4, S&P states: 5 

The rating matrix indicative outcomes are what we typically 6 
observe – but are not meant to be precise indications or 7 
guarantees of future rating opinions.  .  .  .  Still, it is essential 8 
to realize that the financial benchmarks are guidelines, neither 9 
gospel nor guarantees.  .  .  .Moreover, our assessment of 10 
financial risk is not as simplistic as looking at a few ratios. 11 

 12 

 Recommended Common Equity Cost Rate 13 

Q. Do the corrected MIEC DCF, RPM and CAPM, discussed previously, 14 

adequately reflect flotation costs, the lower financial risk inherent in MAWC’s 15 

capital structure and MAWC’s greater business risks due to its unique risks are 16 

reflected? 17 

A. No.  As discussed in my direct testimony at page 18, line 1 through page 20, 18 

line 23 and in Company Witness Dennis R. Williams direct testimony, MAWC 19 

faces unique risks due to the availability and quality of its source of supply; 20 

exposure to flooding; non-contiguous service territory, concentration of 21 

investment and revenues in a single metropolitan area, St. Louis; and various 22 

unique regulatory risks. Because Mr. Gorman’s proxy group is nearly identical 23 

in size to my proxy group of water companies as shown on Schedule PMA-24, 24 

in my opinion, my originally recommended business risk adjustment 0.40% is 25 

warranted.  26 
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Q. Is there a way to quantify a financial risk adjustment due to the slightly lower 1 

financial risk of MAWC’s capital structure ratios?  2 

A. Mr. Gorman accepted the Company’s capital structure ratios.  Although Mr. 3 

Gorman concluded that they were similar to those of his proxy group, MAWC’s 4 

capital structure actually contains somewhat less financial risk that the proxy 5 

group, as the proxy group’s average long-term debt ratio at December 2010 6 

was 50.73% as shown on Schedule PMA-25, in comparison with MAWC’s 7 

requested long-term debt ratio of 49.36%. Therefore, it is necessary to adjust 8 

the common equity cost rate to reflect the lower financial risk inherent of 9 

MAWC’s capital structure ratios relative to Mr. Gorman’s proxy group. 10 

Consequently, an upward adjustment to the indicated common equity cost rate 11 

based upon the six water companies is necessary.  An indication of the 12 

magnitude of the necessary financial risk adjustment is given by the Hamada 13 

equation32, which un-levers and then re-levers betas based upon changes in 14 

capital structure. Using the Hamada equation as described in detail on page 15 

63, line 5 through page 65, line 2 of my direct testimony, a downward 16 

adjustment for the greater financial risk inherent in MAWC’s capital structure 17 

ratios is 0.21%. 18 

Q. You also previously noted that Mr. Gorman did not reflect flotation costs in its 19 

recommended common equity cost rate.  Please comment  20 

A. As discussed on page 65, line 5 through page 67, line 11, of my direct 21 

                                                           
32  Brigham and Daves,  533. 
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testimony, it is necessary to include flotation costs, i.e., those costs associated 1 

with the sale of new issuance of common stock, in the common equity cost rate 2 

recommendation.  There is no other mechanism in the ratemaking paradigm 3 

with which such costs can be recovered.  Using the methodology described on 4 

page 67, lines 5 – 11 of my direct testimony and the corrected Staff DCF cost 5 

rate results in a flotation cost adjustment of 0.16%. 6 

Q. Based upon the corrected MIEC DCF, RPM and CAPM discussed previously, 7 

what would Mr. Gorman’s recommendation be once flotation costs, the lower 8 

financial risk inherent in MAWC’s capital structure and MAWC’s greater 9 

business risks due to its unique risks are reflected? 10 

A. As shown on Schedule PMA-35, the corrected MIEC DCF is 11.93% (Line No. 11 

1), the corrected MIEC RPM is 10.61% (Line No. 2) and the corrected MIEC 12 

CAPM is 12.05% (Line No. 3).  These cost rates average 11.53% (Line No. 4).  13 

When the flotation costs (Line No. 5), financial risk (Line No. 6) and business 14 

risk (Line No. 7) adjustments are added / subtracted, a corrected indicated 15 

MIEC common equity cost rate of 12.63% results a summarized on Schedule 16 

PMA-35. 17 

 BJC WITNESS BILLIE SUE LACONTE 18 

 COMMON EQUITY COST RATE 19 

 Discounted Cash Flow Model  20 

Q. Please comment upon Ms. LaConte’s applications of the DCF model.   21 

A. On page 3, lines 3 - 7, Ms. LaConte states that she has used three applications 22 

of the DCF model: the constant growth version using security analyst’s growth 23 
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forecasts;, the constant growth version using GDP growth; and, a two-stage 1 

DCF model using security analysts’ growth as well as long-term GDP growth 2 

forecasts.  As previously discussed in this rebuttal testimony, neither the use of 3 

GDP growth nor a multi-stage DCF, e.g., a two-stage DCF is appropriate for 4 

estimating the cost of common equity in for companies in general, or for 5 

utilities, specifically.  Therefore, I will limit my comments to her constant growth 6 

DCF application using security analysts’ growth forecasts. 7 

  As Mr. Gorman has done, Ms. LaConte included Middlesex’s negative 8 

forecasted EPS growth rate from Reuter’s.  This is incorrect because, as stated 9 

previously, investors do not invest with the expectation of losing money. 10 

Schedule PMA-36 recalculates Ms. LaConte’s single stage constant growth 11 

DCF analysis excluding Middlesex’s negative Reuter’s forecasted growth rate 12 

in EPS.  As shown, the average DCF result is 10.5% and the median is 9.8%. 13 

As with both Staff’s and MIEC’s analyses, these cost rates do not adequately 14 

reflect MAWC’s financial risk and greater unique business risks relative to the 15 

proxy group of water companies nor flotation costs as will be discussed 16 

subsequently. 17 

 Capital Asset Pricing Model  18 

Q. Please comment upon Ms. LaConte’s application of the CAPM. 19 

A. Ms. LaConte’s application of the CAPM is flawed for two reasons. First, her 20 

derivation of the market equity risk premium is incorrect.  Second, Ms. LaConte 21 

failed to utilize the ECAPM in addition to the traditional CAPM. 22 

  Ms. LaConte relied exclusively upon an historical market equity risk 23 
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premium which is in direct contrast to her use of projected growth rates in her 1 

applications of the DCF model.  As stated previously, the cost of capital is 2 

prospective and while the arithmetic mean of long-term historical stock market 3 

returns can provide insight into investors’ expectations of stock market returns 4 

because the arithmetic mean of historical returns provides investors with the 5 

valuable insight needed to estimate future risk, it is also appropriate to use an 6 

estimate of the forecasted or projected stock market return.  An appropriate 7 

method of deriving the prospective equity market return is based upon Value 8 

Line’s projected 3-5 year market appreciation potential, which when converted 9 

to an annual rate plus the market’s median expected dividend yield results in a 10 

forecasted total annual market return of 18.98% for the thirteen-weeks ending 11 

November 11, 2011 and derived as explained in Note 3 on page 2 of Schedule 12 

PMA-12.  This methodology yields a truly prospective market return which is 13 

based upon an important investor-influencing publication.  14 

  Ms. LaConte also failed to utilize an ECAPM. As discussed previously in 15 

this rebuttal testimony and in my direct testimony at page 51, line 14 through 16 

page 52, line 4 and again at page 54, line 13 through page 56, line 8, the 17 

empirical Security Market Line (SML) described by the traditional CAPM is not 18 

as steeply sloped as the predicted SML.  As Morin33 notes: 19 

 .  . .low-beta securities earn returns somewhat higher than the 20 
CAPM would predict, and high-beta securities earn less than 21 
predicted. 22 

 23 
   Hence, both the traditional CAPM and ECAPM should be used in deriving 24 

                                                           
33  Morin,175. 
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a CAPM-based common equity cost rate.  I have shown the results of applying 1 

both the traditional CAPM and ECAPM to Ms. LaConte’s water companies 2 

using a correctly derived historical market equity risk premium.  As shown on 3 

page 1 of Schedule PMA-37, the traditional CAPM result is 12.05%, while the 4 

ECAPM result is 12.79%.  The average of both cost rates is 12.42%.  However, 5 

once again, this cost rate does not reflect MAWC’s lower financial risk and 6 

greater unique business risks relative to the proxy group of water companies 7 

nor flotation costs which will be discussed subsequently.    8 

 Recommended Common Equity Cost Rate 9 

Q. Do the corrected BJC DCF and CAPM results discussed previously adequately 10 

reflect flotation costs, the lower financial risk inherent in MAWC’s capital 11 

structure and MAWC’s greater business risks due to its unique risks are 12 

reflected? 13 

A. No, they do not. As discussed in my direct testimony at page 18, line 1 through 14 

page 20, line 23 and in Company Witness Dennis R. Williams direct testimony, 15 

MAWC faces unique risks due to the availability and quality of its source of 16 

supply; exposure to flooding; non-contiguous service territory, concentration of 17 

investment and revenues in a single metropolitan area, St. Louis; and various 18 

unique regulatory risks. Because Ms. LaConte’s proxy group is identical to my 19 

proxy group of water companies as shown on Schedule PMA-24, in my 20 

opinion, my originally recommended business risk adjustment 0.40% is 21 

warranted.  22 

Q. Is there a way to quantify a financial risk adjustment due to the slightly lower 23 
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financial risk of MAWC’s capital structure ratios?  1 

A. Although Ms. LaConte did not address the capital structure issue, she based 2 

her recommended common equity cost rate upon the market data of my proxy 3 

group of nine water companies.  As discussed on page 24, lines 7 – 17 of my 4 

direct testimony, MAWC’s ratemaking capital structure ratios contain less 5 

financial risk than those of the proxy group making it is necessary to adjust the 6 

common equity cost rate to reflect this lower financial risk. Consequently, an 7 

upward adjustment to the indicated common equity cost rate based upon the 8 

six water companies is necessary.  An indication of the magnitude of the 9 

necessary financial risk adjustment is given by the Hamada equation34, which 10 

un-levers and then re-levers betas based upon changes in capital structure. 11 

Using the Hamada equation as described in detail on page 63, line 5 through 12 

page 65, line 2 of my direct testimony, a downward adjustment for the greater 13 

financial risk inherent in MAWC’s capital structure ratios is 0.21%. 14 

Q. You also previously noted that Ms. LaConte did not reflect flotation costs in its 15 

recommended common equity cost rate.  Please comment  16 

A. As discussed on page 65, line 5 through page 67, line 11, of my direct 17 

testimony, it is necessary to include flotation costs, i.e., those costs associated 18 

with the sale of new issuance of common stock, in the common equity cost rate 19 

recommendation.  There is no other mechanism in the ratemaking paradigm 20 

with which such costs can be recovered.  Using the methodology described on 21 

                                                           
34  Brigham and Daves, 533. 
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page 67, lines 5 – 11 of my direct testimony and the corrected MIEC DCF cost 1 

rate results in a flotation cost adjustment of 0.16%. 2 

Q. Based upon the corrected BJC DCF and CAPM discussed previously, what 3 

would Ms. LaConte’s recommendation be once flotation costs, the lower 4 

financial risk inherent in MAWC’s capital structure and MAWC’s greater 5 

business risks due to its unique risks are reflected? 6 

A. As shown on Schedule PMA-38, the corrected BJC DCF is 10.49% (Line No. 7 

1), and the corrected BJC CAPM is 12.42% (Line No. 2).  These cost rates 8 

average 11.46% (Line No. 3).  When the flotation costs (Line No. 4), financial 9 

risk (Line No. 6) and business risk (Line No. 7) adjustments are added / 10 

subtracted, a corrected indicated BJC common equity cost rate of 11.803% 11 

results a summarized on Schedule PMA-38. 12 

UPDATED OVERALL COST OF CAPITAL AND RATE OF RETURN ON COMMON 13 

EQUITY  14 

 15 
Q. Have you updated your recommended rate of return on common equity for 16 

MAWC? 17 

A. Yes.  Page 1 of Schedule PMA-39 shows the updated overall rate of return for 18 

MAWC of 9.10% using the capital structure ratios and senior capital cost rates 19 

at December 31, 2011 and my updated common equity cost rate 20 

recommendation of 11.85%.  In arriving at my updated common equity cost 21 

rate recommendation, I have applied the same four cost of common equity 22 

models in an identical manner to the current market data of the same proxy 23 

group of water companies as in my direct testimony.   24 
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Q. Does that conclude your rebuttal testimony? 1 

A. Yes. 2 



 Exhibit No.:  
 Issues: Rate of Return on Equity 
 
 Witness: Pauline M. Ahern  
 Exhibit Type: Direct Schedules 
 Sponsoring Party: Missouri-American Water Company 
 Case Nos.: WR-2011-0337 
 Date: January 19, 2012 
 
 
 
 

PUBLIC SERVICE COMMISSION  
OF THE STATE OF MISSOURI 

 
 
 

CASE NO. WR-2011-0337 
 
 

EXHIBIT 
 

TO ACCOMPANY THE 
 

REBUTTAL TESTIMONY 
 

OF 
 

PAULINE M. AHERN, CRRA 
 

ON BEHALF OF 
 

MISSOURI-AMERICAN WATER COMPANY 
 

JEFFERSON CITY, MISSOURI 
 



Line No. After-Inc. Tax Before Inc. Tax

1. Long-Term Debt 56.76% 6.19% 3.51% 3.51%
2. Preferred Stock 0.29% 9.21% 0.03% 0.05% (2)
3. Common Equity' 42.95% 9.90% 4.25% 6.54% (2)

4. 7.79% 10.10%

After-Inc. Tax Before Inc. Tax

5. Long-Term Debt 49.36% 6.36% 3.14% 3.14%
6. Preferred Stock 0.27% 9.23% 0.02% 0.03% (3)
7. Common Equity' 50.37% 8.93% (4) 4.50% (5) 6.93% (6)

8. 7.66% 10.10% (7)

Notes:  
(1) From Schedule 21 of the MoPSC Staff Report.
(2)

(3) From Schedule 1, page 1 of the Exhibit accompanying Ms. Ahern's direct testimony.
(4)

(5)

(6)

(7) From Line No. 4 above.

MoPSC Staff's Recommended Overall Rate of Return

Missouri-American Water Company
Derivation Implied Return on Common Equity (ROE) Based upon MoPSC Staff's

Recommended Overall Rate of Return

Weighted Cost RateCapital Structure 
Ratios (1)  Cost Rate (1)

Before income tax weighted cost rate of preferred stock and common equity.  0.05% = ( 0.03 / ( 1 - 
0.35% )) and 6.54% = ( 4.25% / ( 1 - 0.35% )).

Implied return on common equity based upon MoPSC Staff's recommended overall rate of return.  
8.93% = ( 4.50% / 50.37% ).
After income tax weighted cost of common equity based upon MoPSC Staff's recommended overall 
rate of return.  4.50% = ( 6.93% * ( 1 - 0.35% )).
Before income tax weighted cost of common equity based upon MoPSC Staff's recommended 
overall rate of return.  6.93% = 10.10% - 0.03% - 3.14%.

Missouri-American 
Water Co.'s 

Requested Capital 
Structure Ratios 

(3)

Missouri-
American Water 

Co.'s 
Requested Cost 

Rate (3)
Weighted Cost Rate

Schedule PMA-18
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Do Analyst Conflicts Matter? Evidence from
Stock Recommendations

Anup Agrawal University of Alabama

Mark A. Chen Georgia State University

Abstract

We examine whether conflicts of interest with investment banking and brokerage
businesses induce sell-side analysts to issue optimistic stock recommendations
and, if so, whether investors are misled by such biases. Using quantitative
measures of potential conflicts constructed from a novel data set containing
revenue breakdowns of analyst employers, we find that recommendation levels
are indeed positively related to conflict magnitudes. The optimistic bias stem-
ming from investment banking conflicts was especially pronounced during the
late-1990s stock market bubble. However, evidence from the response of stock
prices and trading volumes to upgrades and downgrades suggests that the market
recognizes analysts’ conflicts and properly discounts analysts’ opinions. This
pattern persists even during the bubble period. Moreover, the 1-year stock
performance following revised recommendations is unrelated to the magnitude
of conflicts. Overall, our findings do not support the view that conflicted analysts
are able to systematically mislead investors with optimistic stock recommen-
dations.

1. Introduction

In April 2003, 10 of the largest Wall Street firms reached a landmark settlement
with state and federal securities regulators on the issue of conflicts of interest

We thank Yacov Amihud, Chris Barry, Utpal Bhattacharya, Stan Block, Leslie Boni, Doug Cook,
Ning Gao, Jeff Jaffe, Jayant Kale, Omesh Kini, Chuck Knoeber, Junsoo Lee, Jim Ligon, Steve Mann,
Vassil Mihov, Anna Scherbina, Luigi Zingales, seminar participants at Georgia State University,
Southern Methodist University, Texas Christian University, the University of Alabama, the University
of Delaware, the 2005 American Law and Economics Association (New York University) and European
Finance Association (Moscow) meetings, and the 2006 American Finance Association (Boston),
Center for Research in Security Prices Forum (Chicago), and Financial Intermediation Research
Society (Shanghai) meetings for valuable comments. Special thanks are due to Randy Kroszner and
Sam Peltzman and to an anonymous referee for very helpful suggestions. Tommy Cooper and Yuan
Zhang provided able research assistance, and Thomson Financial provided data on analyst recom-
mendations via the Institutional Brokers Estimate System. Agrawal acknowledges financial support
from the William A. Powell Jr. Chair in Finance and Banking.
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faced by stock analysts.1 The settlement requires the firms to pay a record $1.4
billion in compensation and penalties in response to government charges that
the firms issued optimistic stock research to win favor with potential investment
banking (IB) clients. Part of the settlement funds are earmarked for investor
education and for provision of research from independent firms. In addition to
requiring large monetary payments, the settlement mandates structural changes
in the firms’ research operations and requires the firms to disclose conflicts of
interest in analysts’ research reports.

The notion that investors are victims of biased stock research presumes that
(1) analysts respond to the conflicts by inflating their stock recommendations
and (2) investors take analysts’ recommendations at face value. Even if analysts
are biased, it is possible that investors understand the conflicts of interest inherent
in stock research and rationally discount analysts’ opinions. This alternative
viewpoint, if accurate, would lead to very different conclusions about the con-
sequences of analysts’ research. Indeed, investors’ rationality and self-interested
behavior imply that stock prices should accurately reflect a consensus about the
informational quality of public announcements (Grossman 1976; Grossman and
Stiglitz 1980). Rational investors would recognize and adjust for analysts’ po-
tential conflicts of interest and thereby largely avoid the adverse consequences
of biased stock recommendations.

In this article, we provide evidence on the extent to which analysts and in-
vestors respond to conflicts of interest in stock research. We address four ques-
tions. First, is the extent of optimism in stock recommendations related to the
magnitudes of analysts’ conflicts of interest? Second, to what extent do investors
discount the opinions of more conflicted analysts? In particular, do stock prices
and trading volumes react to recommendation revisions in a manner that ra-
tionally reflects the degree of analysts’ conflicts? Third, is the medium-term (that
is, 3- to 12-month) performance of recommendation revisions related to conflict
severity? And, finally, did conflicts of interest affect analysts or investors differ-
ently during the late-1990s stock bubble than during the postbubble period? The
answers to these questions are clearly of relevance to stock market participants,
public policy makers, regulators, and the academic profession.

We use a unique, hand-collected data set that contains the annual revenue
breakdown for 232 public and private analyst employers. This information allows
us to construct quantitative measures of the magnitude of potential conflicts not
only from IB business but also from brokerage business. We analyze a sample
of over 110,000 stock recommendations issued by over 4,000 analysts during
the 1994–2003 time period. Using univariate tests as well as cross-sectional
regressions that control for the size of the company followed and individual
analysts’ experience, resources, workloads, and reputations, we attempt to shed

1 Two more securities firms (Deutsche Bank Securities Inc. and Thomas Weisel Partners LLC) were
added to the formal settlement in August 2004.
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light both on how analysts respond to pressures from IB and brokerage businesses
and on how investors compensate for the existence of such conflicts of interest.

A number of studies (for example, Dugar and Nathan 1995; Lin and McNichols
1998; Michaely and Womack 1999; Dechow, Hutton, and Sloan 2000; Bradley,
Jordan, and Ritter 2008) focus on conflicts faced by analysts in the context of
existing underwriting relationships (see also Malmendier and Shanthikumar
2007; Cliff 2007).2 Our article complements this literature in several ways. First,
we take into account the pressure to generate underwriting business from both
current and potential client companies. Even if an analyst’s firm does not cur-
rently do IB business with a company that the analyst tracks, it might like to
do so in the future. Second, we examine the conflict between research and all
IB services (including advice on mergers, restructuring, and corporate control),
rather than just underwriting. Third, we examine conflicts arising from brokerage
business in addition to those from IB.3

Fourth, the prior empirical finding that underwriter analysts tend to be more
optimistic than other analysts is consistent with two alternative interpretations:
(a) an optimistic report on a company by an underwriter analyst is a reward
for past IB business or an attempt to win future IB business by currying favor
with the company or (b) a company chooses an underwriter whose analyst already
likes the stock. The second interpretation implies that underwriter choice is
endogenous and does not necessarily imply a conflict of interest. We sidestep
this issue of endogeneity by not focusing on underwriting relations between an
analyst’s firm and the company followed. Instead, our conflict measures focus
on the importance to the analyst’s firm of IB and brokerage businesses, as
measured by the percentage of its annual revenue derived from IB business and
from brokerage commissions. Unlike underwriting relations between an analyst’s
firm and the company followed, the proportions of the entire firm’s revenues
from each of these businesses can reasonably be viewed as given, exogenous
variables from the viewpoint of an individual analyst. Finally, our approach yields
substantially larger sample sizes than those used in prior research, and it therefore
leads to greater statistical reliability of the results.

Several articles adopt an approach that is similar in spirit to ours. For example,
Barber, Lehavy, and Trueman (2007) find that recommendation upgrades (down-
grades) by investment banks—which typically also have brokerage businesses—

2 Bolton, Freixas, and Shapiro (2007) theoretically analyze a different type of conflict of interest
in financial intermediation, one faced by a financial advisor whose firm also produces financial
products (such as in-house mutual funds). Mehran and Stulz (2007) provide an excellent review of
the literature on conflicts of interest in financial institutions.

3 Hayes (1998) analyzes how pressure on analysts to generate brokerage commissions affects the
availability and accuracy of earnings forecasts. Both Irvine (2004) and Jackson (2005) find that
analysts’ optimism increases a brokerage firm’s share of the trading volume. Ljungqvist et al. (2007)
find that analysts employed by larger brokerage houses issue more optimistic recommendations and
more accurate earnings forecasts. However, none of these articles examines how investors’ responses
to analysts’ recommendations and the investment performance of recommendations vary with the
severity of brokerage conflicts, issues that we investigate here.
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underperform (outperform) similar recommendations by non-IB brokerages and
independent research firms. Cowen, Groysberg, and Healy (2006) find that full-
service securities firms—which have both IB and brokerage businesses—issue
less optimistic forecasts and recommendations than do non-IB brokerage houses.
Finally, Jacob, Rock, and Weber (2008) find that short-term earnings forecasts
made by investment banks are more accurate and less optimistic than those
made by independent research firms. We extend this line of research by quan-
tifying the reliance of a securities firm on IB and brokerage businesses. This is
an important feature of our article for at least two reasons. First, given that
many securities firms operate in multiple lines of business, it is difficult to classify
them by business lines. By separately measuring the magnitudes of both IB and
brokerage conflicts in each firm, our approach avoids the need to rely on a
classification scheme. Second, since the focus of this research is on the conse-
quences of analysts’ conflicts, the measurement of those conflicts is important.
Our conclusions sometimes differ from those in classification-based studies.

We find that analysts do indeed seem to respond to pressures from IB and
brokerage businesses: larger potential conflicts of interest from these businesses
are associated with more positive stock recommendations. We also document
that the distortive effects of IB conflicts were larger during the late-1990s stock
bubble than during the postbubble period. Nonetheless, the empirical analysis
yields several pieces of evidence to suggest that investors are sophisticated enough
to adjust for these biases. First, the short-term reactions of both stock prices
and trading volumes to recommendation upgrades are negatively and statistically
significantly related to the magnitudes of potential IB or brokerage conflicts. For
downgrades, the corresponding relation is negative for stock prices but positive
for trading volumes. Second, the 1-year investment performance after recom-
mendation revisions bears no systematic relation to the magnitude of conflicts.
Finally, investors continued to discount conflicted analysts’ opinions during the
bubble period, even amid the euphoria prevailing in the market at the time.
Together these results strongly support the idea that the marginal investor, taking
analysts’ conflicts into account, rationally discounts optimistic stock recom-
mendations.4

The remainder of the article is organized as follows. We discuss the issues in
Section 2 and describe our sample and data in Section 3. Section 4 examines
the relation between recommendation levels and the degree of IB or brokerage
conflict faced by analysts. Section 5 analyzes how conflicts are related to the
response of stock prices or trading volumes to recommendation revisions. Section

4 In a companion paper (Agrawal and Chen 2005), we find that analysts appear to respond to
conflicts when making long-term earnings growth projections but not short-term earnings forecasts.
This finding is consistent with the idea that, with short-term forecasts, analysts worry about their
deception being revealed with the next quarterly earnings release, but they have greater leeway with
long-term forecasts. We also find that the frequency of forecast revisions is positively related to the
magnitude of brokerage conflicts, and several tests suggest that analysts’ trade generation incentives
impair the quality of stock research.
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6 investigates the relation between conflicts and the investment performance of
recommendation revisions. Section 7 presents our results for the late-1990s stock
bubble and postbubble periods, and Section 8 concludes.

2. Issues and Hypotheses

Investment banking activity is a potential source of analyst conflict that has
received widespread attention in the financial media (for example, Gasparino
2002; Maremont and Bray 2004) as well as the academic literature (for example,
Lin and McNichols 1998; Michaely and Womack 1999). When IB business is an
important source of revenue for a securities firm, a stock analyst employed by
the firm often faces pressure to inflate his or her recommendations. This pressure
is due to the fact that the firm would like to sell IB services to a company that
the analyst tracks.5 The company, in turn, would like the analyst to support its
stock with a favorable opinion. Thus, we expect that the more critical is IB
revenue to an analyst’s employer, the greater the incentives an analyst faces to
issue optimistic recommendations.6

Analysts also face a potential conflict with their employers’ brokerage busi-
nesses. Here, the pressure on analysts originates not from the companies that
they follow but from within their employing firms. Brokerage business generates
a large portion of most securities firms’ revenues, and analyst compensation
schemes are typically related explicitly or implicitly to trading commissions. Thus,
analysts have incentives to increase trading volumes in both directions (that is,
buys and sells). Given the many institutional constraints that make short sales
relatively costly, many more investors participate in stock purchases than in stock
sales.7 Indeed, it is mostly existing shareholders of a stock who sell. This asym-
metry between purchases and sales implies that the more important brokerage
business is to an analyst’s employer, the more pressure the analyst faces to be
bullish when issuing recommendations.

Analysts who respond to the conflicts they face by issuing blatantly misleading
stock recommendations can develop bad reputations that reduce their labor
income and hurt their careers.8 Stock recommendations, however, are not as
easily evaluated as other outputs of analysts’ research, such as 12-month price
targets or quarterly earnings forecasts, which can be judged against public, near-

5 Throughout this article, we refer to an analyst’s employer as a “firm” and a company followed
by an analyst as a “company.”

6 Ljungqvist, Marston, and Wilhelm (2006, forthcoming) find that, while optimistic recommen-
dations do not help the analyst’s firm win the lead underwriter or comanager positions in general,
they help the firm win the comanager position in deals in which the lead underwriter is a commercial
bank.

7 Numerous regulations in the United States increase the cost of selling shares short (see, for
example, Dechow et al. 2001). Therefore, the vast majority of stock sales are regular sales rather than
short sales. For example, over the 1994–2001 period, short sales comprised only about 10 percent
of the annual New York Stock Exchange trading volume (New York Stock Exchange 2002).

8 See Jackson (2005) for a theoretical model showing that analysts’ concerns about their reputations
can reduce optimistic biases arising from brokerage business.
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term realizations. So it is not clear whether analysts’ career concerns can com-
pletely prevent them from responding to pressures to generate IB or brokerage
business.

The relation between conflict severity and the short-term (2- or 3-day) stock
price impact of a recommendation should depend on whether investors react
to the opinion rationally or naively.9 Under the rational discounting hypothesis,
the relation should be asymmetric for upgrades and downgrades. For upgrades,
the stock price response should be negatively related to the degree of conflict.
This implication arises because analysts who face greater pressure from IB or
brokerage business are likely to be more bullish in their recommendations, and
rational investors should discount an analyst’s optimism more heavily. For down-
grades, however, the story is different. When an analyst downgrades a stock
despite facing large conflicts, rational investors should find the negative opinion
more convincing and should be more likely to revalue the stock accordingly.
This implies that the short-term stock price response to a downgrade should be
negatively related to the degree of conflict.

The rational discounting hypothesis also predicts cross-sectional relations be-
tween conflict severity and the short-term trading volume responses to rec-
ommendations. As Kim and Verrecchia (1991) demonstrate in a rational ex-
pectations model of trading, the more precise a piece of news, the more
individuals will revise their prior beliefs and, hence, the more trading that will
result. In the present context, investor rationality implies that an upgrade by a
highly conflicted analyst represents less precise news to investors, and so such
a revision should be followed by a relatively small abnormal volume. But when
an analyst downgrades a stock despite a substantial conflict, the signal is regarded
as being more precise, and thus the downgrade should lead to relatively large
abnormal trading.

By contrast, under the naive investor hypothesis, investors are largely ignorant
of the distortive pressures that analysts face and accept analysts’ recommenda-
tions at face value. This implies that there should be no relation between conflict
severity and the short-term response of either stock prices or trading volume to
recommendation revisions. Furthermore, the absence of a systematic relation
should hold true for both upgrades and downgrades.

What are the implications of the two hypotheses for the medium-term (3- to
12-month) investment performance of analysts’ recommendations? Under the
rational discounting hypothesis, there should be no systematic relation between
the magnitude of conflicts faced by an analyst and the performance of his or
her stock recommendations: the market correctly anticipates the potential dis-
tortions up front and accordingly adjusts its response. But the naive investor
hypothesis predicts that performance should be negatively related to conflict

9 This framework follows Kroszner and Rajan (1994) and Gompers and Lerner (1999), who analyze
the conflicts that a bank faces in underwriting securities of a company when the bank owns a (debt
or equity) stake in it.
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severity for both upgrades and downgrades. That is, investors ignore analysts’
conflicts up front and pay for their ignorance later.

3. Sample and Data

3.1. Sample

Our sample of stock recommendations comes from the Institutional Brokers
Estimate System (I/B/E/S) U.S. Detail Recommendations History file. This file
contains data on newly issued recommendations as well as revisions and reit-
erations of existing recommendations made by individual analysts over the period
1993–2003. Although the exact wording of recommendations can vary consid-
erably across brokerage houses, I/B/E/S classifies all recommendations into five
categories ranging from strong buy to strong sell. We rely on the I/B/E/S clas-
sification and encode recommendations on a numerical scale from 5 (strong
buy) to 1 (strong sell).

Since we are primarily interested in examining how the nature and conse-
quences of analysts’ recommendations are related to IB or brokerage business,
we require measures of the importance of these business lines to analysts’ em-
ployers. Under U.S. law, all registered broker-dealer firms must file audited
annual financial statements with the Securities and Exchange Commission (SEC)
in x-17a-5 filings.10 These filings contain information on broker-dealer firms’
principal sources of revenue, broken down into revenue from IB, brokerage
commissions, and all other businesses (such as asset management and proprietary
trading). We use these filings to obtain various financial data, including data on
our key explanatory variables: the fractions of total brokerage house revenues
from IB and from brokerage commissions. Beginning with the names of analyst
employers contained in the I/B/E/S Broker Translation file,11 we search for all
available revenue information in x-17a-5 filings from 1994 to 2003.12 For publicly
traded broker-dealer firms, we also use 10-K annual report filings over the sample
period to gather information on revenue breakdowns, if necessary. We thus obtain
annual data from 1994 to 2003 on IB revenue, brokerage revenue, and other
revenue for 188 privately held and 44 publicly traded brokerage houses.13 For
each brokerage house, we match recommendations to the latest broker-year
revenue data preceding the recommendation date. Over the sample period, we

10 The Securities Exchange Act, sections 17(a)–17(e), requires these filings. We accessed them from
Thomson Financial’s Global Access database and the Securities and Exchange Commission’s (SEC’s)
public reading room in Washington, D.C.

11 We use the file supplied directly by the Institutional Brokers Estimate System (I/B/E/S) on CD-
ROM. This file does not recode the name of an acquired brokerage firm to that of its acquirer for
years before the merger.

12 The electronic availability of x-17a-5 filings is very limited prior to 1994, the year the SEC first
mandated electronic form filing. Hence, we do not search for revenue information prior to 1994.

13 We exclude a small number of firm-years in which the total revenue is negative (for example,
because of losses from proprietary trading).
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are able to match in this fashion 110,493 I/B/E/S recommendations issued by
4,089 analysts.

All broker-dealer firms are required to publicly disclose their balance sheets
as part of their x-17a-5 filings. But a private broker-dealer firm can withhold
the public disclosure of its income statement, which contains the revenue break-
down information needed for this study, if the SEC deems that such disclosure
would harm the firm’s competitive position. Thus, our sample of private se-
curities firms is limited to broker-dealers that disclose their revenue breakdowns
in x-17a-5 filings. We examine whether this selection bias affects our main results
by separately analyzing the subsample of publicly traded securities firms, for
which public disclosure of annual revenue information is mandatory. Our find-
ings do not appear to be affected by this selection bias. All of our results for
the subsample of publicly traded securities firms are qualitatively similar to the
results for the full sample reported in the article. In the Appendix, we describe
the characteristics of disclosing and nondisclosing private securities firms, shed
some light on the firms’ income statement disclosure decisions, and use a se-
lectivity-corrected probit model to examine whether the resulting selection bias
can explain analysts’ response to conflicts in these private firms. We find no
evidence that selection bias affects our results for these firms.

3.2. Characteristics of Analysts, Their Employers, and Companies Followed

We next measure characteristics of analysts, their employers, and the com-
panies they cover. Prior research (for example, Clement 1999; Jacob, Lys, and
Neale 1999) finds that analysts’ experience and workloads affect the accuracy
and credibility of their research. Using the I/B/E/S Detail History files, we measure
an analyst’s experience and workloads in terms of all research activity reported
in I/B/E/S, including stock recommendations, quarterly and annual earnings-
per-share forecasts, and long-term earnings growth forecasts. We measure general
research experience as the number of days since an analyst first issued research
on any company in the I/B/E/S database and company-specific research expe-
rience as the number of days since an analyst first issued research on a particular
company. We measure an analyst’s workload as the number of different com-
panies or the number of different four-digit I/B/E/S sector industry groups
(S/I/Gs)14 for which the analyst issued research in a given calendar year.

The amount of resources devoted to investment research within brokerage
houses also affects the quality of analysts’ research (Clement 1999). Larger houses
have access to better technology, information, and support staff. Accordingly,
we use three measures of brokerage house size: the number of analysts issuing
stock recommendations for a brokerage house over the course of a calendar year,
book value of total assets, and net sales. All of our subsequent results are qual-

14 The I/B/E/S sector industry group numbers are six-digit codes that provide information on the
industry sectors and subsectors for companies in the I/B/E/S database. We use the first four digits,
which correspond to broad industry groupings.
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Table 1

Revenue Sources (%) of Analysts’ Employers

Recommendation Level

Investment
Banking

Brokerage
Commission

Sample
SizeMean Median Mean Median

5 (Strong buy) 13.94 11.81 29.87 24.09 28,901
4 (Buy) 13.81 11.21 26.68 17.22 37,478
3 (Hold) 12.68 11.13 28.44 24.07 37,883
2 (Sell) 11.61 10.55 23.13 16.12 4,875
1 (Strong sell) 16.27 14.90 33.44 24.95 1,356
p-Value (4 and 5) versus (1 and 2) .0000 .0000 .0000 .0023

Note. Shown are the percentages of analyst employer revenues from investment banking and brokerage
commissions, by recommendation level. Data are for 110,493 stock recommendations and are drawn from
the Institutional Brokers Estimate System U.S. Detail Recommendations History file for 1994–2003.

itatively similar under each of the three size measures. To save space, we report
results only of tests based on the first size measure.

To capture the degree to which investors believe that individual analysts have
skill in providing timely and accurate research, we use two measures of analysts’
reputation. The first is based on Institutional Investor (II) magazine’s All-America
Research Team designation. Each year around October 15, II mails an issue to
subscribers that lists the names of analysts who receive the most votes in a poll
of institutional money managers. About 300–400 analysts are identified. We
construct a variable that indicates, for each recommendation revision, whether
the recommending analyst was named to the first, second, third, or honorable
mention team in the latest annual survey. As a complementary, objective measure
of analysts’ reputation, we use a variable based on the Wall Street Journal’s (WSJ’s)
annual All-Star Analysts Survey. The WSJ All-Star Analysts are determined by
an explicit set of criteria relating to past stock-picking performance and fore-
casting accuracy.15 The survey covers about 50 industries annually and names
the top five stock pickers and top five earnings forecasters in each industry.16

Tables 1 and 2 report summary data on the characteristics of our sample. In
Table 1, both the mean and the median percentages of analyst employer revenues
derived from IB decline monotonically over the first four recommendation levels,
but these values are the highest for strong sell recommendations. Similarly, it is
the brokerage firms issuing strong sell recommendations that generally derive

15 We recognize that the performance metrics used in the Wall Street Journal (WSJ) All-Star Analysts
Survey are public information and can, in principle, be replicated by investors. However, to the
extent that computing and evaluating analysts’ performance is a costly activity, being named an All-
Star Analyst can still affect an analyst’s reputation and credibility.

16 Since the I/B/E/S Broker Translation File provides only analysts’ last names and first initials, in
some instances it is not possible to ascertain from the I/B/E/S data alone whether an analyst in our
sample was named to the Institutional Investor (II) or WSJ team. For these cases, we determine team
membership of analysts from NASD BrokerCheck, an online database (http://www.nasd.com, accessed
October 2004) that provides the full names of registered securities professionals as well as their
employment and registration histories for the past 10 years. The database also keeps track of analysts’
name changes (such as those resulting from marriage).
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Table 2

Characteristics of Analysts, Firms, and Companies Followed

Characteristic Mean Median SD
Sample

Size

Investment banking revenue (%) 13.60 11.25 11.93 94,892
Brokerage commission revenue (%) 28.74 24.07 24.75 94,892
Analyst’s company-specific experience (years) 2.42 1.20 3.29 85,531
Analyst’s general experience (years) 6.41 4.90 5.32 85,531
Analysts employed by a firm 86.34 60 79.73 94,618
Companies followed by an analyst 17.24 15 12.93 84,016
Four-digit I/B/E/S S/I/Gs followed by an

analyst 3.05 3 1.90 84,014
Institutional Investor All-America stock picker .005 0 .07 85,531
Institutional Investor All-America Research

Team member .035 0 .18 85,531
Wall Street Journal All-Star stock picker .018 0 .13 85,531
Wall Street Journal All-Star Analyst .136 0 .34 85,531
Market capitalization ($ millions) 8,804.46 1,367.22 27,758.81 81,333
Analyst following 9.14 7 6.88 92,869

Note. Data are for 94,892 recommendation revisions and are drawn from the Institutional Brokers Estimate
System (I/B/E/S) U.S. Detail Recommendations History file for 1994–2003. Recommendation revisions
include recommendation changes as well as initiations, resumptions, and discontinuations of coverage.
Analysts’ experience is measured from all analyst research activity reported in I/B/E/S, including earnings-
per-share forecasts, long-term earnings growth forecasts, and stock recommendations. An analyst is con-
sidered to be a top stock picker or team member if he or she appeared in the relevant portion of the most
recent analyst survey by Institutional Investor or the Wall Street Journal at the time of a recommendation
revision. Market capitalization is measured 12 months before the end of the current month, and analyst
following is measured on the basis of stock recommendation coverage. Market capitalization values are
inflation adjusted (with Consumer Price Index numbers and with 2003 as the base year). S/I/G p sector
industry group.

the highest percentage of their total revenues from brokerage commissions. No-
tably, in each of the five categories, the mean percentage of revenue from com-
missions is about twice as large as the mean percentage of revenue from IB. This
fact underscores the importance of trading commissions as a source of revenue
for many securities firms. The last column shows that about 95 percent of the
recommendations in the sample are at levels 5 (strong buy), 4 (buy), or 3 (hold).
Levels 1 (strong sell) and 2 (sell) represent only about 1 percent and 4 percent
of all recommendations, respectively.

The data in Table 2 provide a flavor of our sample of analysts and their
employers. As noted by Hong, Kubik, and Solomon (2000), careers as analysts
tend to be relatively short. The median recommendation is made by an analyst
with under 5 years of experience, of which just over a year was spent following
a given stock. Stock analysts tend to be highly specialized, following a handful
of companies in a few industries. The median recommendation is made by an
analyst following 15 companies in three industries who works for a securities
firm employing 60 analysts. Being named as an All-America Research Team
member by II is a rare honor, received by under 5 percent of all analysts in our
sample. Finally, the typical company followed is large, with mean (median)
market capitalization of about $8.8 billion ($1.4 billion) in inflation-adjusted
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2003 dollars. Over the time span of a year, a company is tracked by a mean
(median) of 9.1 (7) analysts.

4. Conflicts and the Levels of Analyst Recommendations
Net of the Consensus

In this section, we examine whether the level of an analyst’s stock recom-
mendation net of the consensus (that is, median) recommendation level is related
to the conflicts that he or she faces. We start by ascertaining the level of the
outstanding recommendation on each stock by each analyst following it at the
end of each quarter (March, June, September, December) from 1995 through
2003. An analyst’s recommendation on a stock is included only if it is newly
issued, reiterated, or revised in the preceding 12 months.

We estimate a regression explaining individual analysts’ net stock recommen-
dation levels at the end of a quarter (which is the recommendation level minus
the median recommendation level across all analysts following a stock during
the quarter).17 The regression pools observations across analysts, stocks, and
quarters and includes our two main explanatory variables: the percentage of an
analyst employer’s total revenues from IB and the percentage from brokerage
commissions. Following Jegadeesh et al. (2004) and Kadan et al. (forthcoming),
who find that momentum is an important determinant of analysts’ recommen-
dations, we control for the prior 6-month stock return.

The regression also controls for other factors that can affect the degree of
analysts’ optimism, such as the size of the company followed and the resources,
reputation, experience, and workload of an analyst. As a measure of the resources
available to an analyst, a dummy variable is used for a large brokerage house,
and it equals one if the firm ranks in the top quartile of all houses in terms of
the number of analysts employed during the year. The size of the company
followed is measured by the natural logarithm of its market capitalization, mea-
sured 12 months before the end of the month. We measure an analyst’s reputation
by dummy variables that equal one if the recommending analyst was named in
the most recent year as an All-America Research Team member by II or as an
All-Star Analyst by the WSJ. An analyst’s company-specific research experience
is measured by the natural logarithm of one plus the number of days an analyst
has been producing research (including earnings-per-share forecasts, long-term
growth forecasts, or stock recommendations) on the company. We measure an
analyst’s workload by the natural logarithm of one plus the number of companies
for which he or she produces forecasts or recommendations in the current year.

Finally, we control for industry and time period effects by adding dummy
variables for I/B/E/S two-digit S/I/G industries and for each calendar quarter
(March 1995, June 1995, and so forth). Since net recommendation levels can

17 To ensure meaningful variation in the dependent variable, we omit stocks followed by only one
analyst in a quarter.
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Table 3

Ordered Probit Analysis of Recommendation Levels Net of the Consensus

Explanatory Variable Coefficient z-Statistic

Investment banking revenue (%) .4167 17.35
Brokerage commission revenue (%) .0363 3.00
Prior 6-month stock return �.0068 �2.89
Large brokerage house dummy �.0639 �8.60
Company size .0038 2.89
Institutional Investor All-America Research Team dummy .0032 .15
Wall Street Journal All-Star Analyst dummy �.0196 �2.23
Company-specific research experience .0012 1.42
Number of companies followed .0070 4.64

Note. The results are from ordered probit regressions explaining individual analysts’ stock recommendation
levels net of the consensus (that is, median) recommendation level at the end of each quarter (March,
June, September, December) for 1995–2003. Observations are excluded if the analyst issued no new or
revised recommendation in the preceding 12 months. The regression includes observations pooled across
analysts, stocks, and quarters. Data on recommendations are drawn from the Institutional Brokers Estimate
System (I/B/E/S) U.S. Detail Recommendations History file for 1994–2003. Investment banking or brokerage
commission revenue refer to the percentage of the brokerage firm’s total revenues derived from investment
banking or brokerage commissions. The large brokerage house dummy is an indicator variable that equals
one if a brokerage house is in the top quartile of all houses, based on the number of analysts issuing stock
recommendations listed in I/B/E/S in a given calendar year. Company size is the natural logarithm of the
market capitalization of the company followed, measured 12 months prior to the end of the current month.
The Institutional Investor All-America Research Team and Wall Street Journal All-Star Analyst dummies are
indicator variables that equal one if the recommending analyst was listed as an All-America Research Team
member or All-Star Analyst in the most recent analyst ranking. Company-specific research experience is
the natural log of one plus the number of days that an analyst has been issuing I/B/E/S research on a
company. Number of companies followed equals the natural log of one plus the number of companies
followed by an analyst in the current calendar year. The regression includes dummy variables for two-digit
I/B/E/S sector industry group industries and for calendar quarters. Test statistics are based on a robust
variance estimator. The number of observations is 213,011; the p-value of the x2 test is !.0001.

take ordered values from �4 (strongly pessimistic) to 4 (strongly optimistic) in
increments of .5, we estimate the regression as an ordered probit model.18 The
Z-statistics are based on a robust (Huber-White sandwich) variance estimator.

Table 3 shows the regression estimate. The coefficients of IB revenue percentage
and commission revenue percentage are both positive. This finding implies that
greater conflicts with IB and brokerage businesses lead an analyst to issue a
higher recommendation on a stock relative to the consensus. Stocks followed
by busier analysts and stocks of larger companies receive higher recommenda-
tions relative to the consensus. Stocks that experience a price run-up over the
prior 6 months, stocks followed by analysts at large brokerage houses, and stocks
followed by WSJ All-Star Analysts all receive lower recommendations relative to
the consensus. All of these relations are highly statistically significant.

To provide a sense of the magnitude of the main effects of interest, we show
in Table 4 the derivatives of the probability of each net recommendation level

18 Notice that recommendation levels can take integer values from 1 to 5, and the median rec-
ommendation can take values from 1 to 5 in increments of .5. See Greene (2003) for a detailed
exposition of the ordered probit model.
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with respect to IB revenue and commission revenue percentages.19 Thus, for
example, a 1-standard-deviation increase in IB revenue percentage increases the
probability of an optimistic recommendation (that is, a net recommendation
level greater than zero) by ..1193 # (.0325 � .0671 � . . . � .0003) p .0151
Compared to the unconditional probability of an optimistic recommendation
by an analyst, this represents an increase of about 5.9 percent ( ). The.0151/.2575
effect of a change in commission revenue percentage is much smaller. A 1-
standard-deviation increase in commission revenue percentage increases the
probability of an optimistic recommendation by , or.2475 # .01105 p .0027
about 1 percent ( ) of the unconditional probability. Thus, despite.0027/.2575
possible concerns about a loss of reputation, analysts seem to respond to conflicts
of interest, particularly those stemming from IB.

5. Conflicts and Investor Response to Recommendation Revisions

5.1 Stock Price Response

This section examines whether an analyst’s credibility with investors is related
to the degree of conflict faced. We interpret the reaction of stock prices to a
recommendation revision as an indication of an analyst’s credibility. Our analysis
focuses on revisions in recommendation levels, rather than on recommendation
levels per se, because revisions are discrete events that are likely to be salient for
investors, and previous research finds that revisions have significant information
content (see, for example, Womack 1996; Jegadeesh et al. 2004). To capture the
effects of the most commonly observed and economically important types of
revisions, we structure our tests around four basic categories: added to strong
buy, added to buy or strong buy, dropped from strong buy, and dropped from
buy or strong buy.20 These four categories are defined to include initiations,
resumptions, and discontinuations of coverage because such events also reflect
analysts’ positive or negative views about a company.21 Thus, for example, we
consider a stock to be added to strong buy under two scenarios: (a) the rec-
ommendation level is raised to strong buy from a lower level or (b) coverage is

19 Notice that, for each explanatory variable, these derivatives sum to zero across all the net
recommendation levels.

20 Our analysis focuses on these four types of revisions instead of the other four (added to strong
sell, and so forth) because, as shown in Table 1, sell and strong sell recommendations are quite rare.
But note that dropped-from-buy and dropped-from-buy-or-strong-buy revisions can entail move-
ment to the sell or strong sell category.

21 We use the I/B/E/S Stopped Recommendations file to determine instances in which a brokerage
firm discontinued coverage of a company. This file contains numerous cases in which an analyst
stops coverage of a stock only to issue a new recommendation a month or two later. Conversations
with I/B/E/S representatives indicate that such events likely represent pauses in coverage due to
company quiet periods or analysts’ reassignments within a brokerage house. We define a stopped
coverage event to be a true stoppage only if the analyst does not issue a recommendation on the
stock over the subsequent 6 months.
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initiated or resumed at the level of strong buy.22 Defining revisions in this fashion
yields a sample of 94,892 recommendation revisions made over the 1994–2003
period.

5.1.1. Average Response

We compute the abnormal return on an upgraded or downgraded stock over
day t as the return (including dividends) on the stock minus the return on the
Center for Research in Security Prices equal-weighted market portfolio of New
York Stock Exchange (NYSE), American Stock Exchange, and NASDAQ stocks.
The cumulative abnormal return (CAR) on the stock over days t1 to t2 relative
to the revision date (day 0) is measured as the sum of the abnormal returns
over those days. Table 5 shows mean and median CARs for three windows: days
�1 to 0, �1 to 1, and �5 to 5. The t-statistics for the difference of the mean
abnormal returns from zero are computed as in Brown and Warner (1985) and
are shown in parentheses. The p-values for the Wilcoxon test are reported in
parentheses with the medians.

It is clear from Table 5 that recommendation revisions have large effects on
stock prices. For example, when a stock is added to the strong-buy list, it ex-
periences a mean abnormal return of about 2 percent over the 2-day revision
period. Downgrades have even larger effects on stock prices than do upgrades.
Strikingly, the 2-day mean abnormal return around the dropped-from-strong-
buy list is �4 percent. Median values are consistently smaller in magnitude than
are means, and this finding indicates that some revisions lead to price reactions
of a very large magnitude. Mean and median 2-day abnormal returns are sta-
tistically different from zero for all four groups of forecast revisions. The mag-
nitudes of abnormal returns are somewhat larger over the 3-day and 11-day
windows than over the 2-day window. Overall, these returns are consistent with
those found by prior research that examines the average stock price impact of
recommendation revisions (for example, Womack 1996; Jegadeesh et al. 2004).

5.1.2. Cross-Sectional Analysis

Table 6 contains cross-sectional regressions of stock price reactions to rec-
ommendation revisions over days �1 to 1. The main explanatory variables of
interest in these regressions are our revenue-based measures of the magnitudes
of IB and brokerage conflicts. We include controls for the size of an analyst’s
employer, the size of the company followed, and measures of an analyst’s rep-
utation, experience, and workload.23 We estimate a separate regression for each

22 Note that the definitions of our four recommendation revision groups imply that stocks can be
added to a group more than once on a given day. Nonetheless, excluding days on which a stock
experiences multiple revisions does not change any of our qualitative results.

23 Prior research finds that analysts who have more experience, carry lower workloads, or are
employed by larger firms tend to generate more precise research (see, for example, Clement 1999;
Jacob, Lys, and Neale 1999; Mikhail, Walther, and Willis 1997). In addition, more reputed analysts
tend to generate timelier and more accurate research (see, for example, Stickel 1992; Hong and
Kubik 2003). We expect such analysts to be more influential with investors.
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of the four groups of recommendation revisions. The t-statistics based on a
robust variance estimator are reported in parentheses.

The coefficient on IB revenue percentage is statistically significantly negative
for both upgrades and downgrades. The coefficient on brokerage commission
revenue percentage is also negative in all four regressions; it is statistically sig-
nificant in all cases, except for the dropped-from-strong-buy revisions.24 Col-
lectively, these results favor the rational discounting hypothesis over the naive
investor hypothesis. The magnitudes of these effects are nontrivial. For instance,
a 1-standard-deviation increase in IB revenue percentage leads to a change of
about �.31 (�.42) percentage points in the 3-day abnormal return around the
move to (from) a strong buy recommendation. Similarly, a 1-standard-deviation
increase in brokerage commission revenue percentage leads to a change of about
�.37 (�.22) percentage points in the corresponding abnormal return around
the move to (from) a buy or strong buy recommendation.25

The results for control variables are also noteworthy. The dummy variable for
a large analyst employer is positively (negatively) related to the market reaction
to upgrades (downgrades). This finding is consistent with the idea that revisions
by analysts employed at larger brokerage houses (which tend to be more rep-
utable) have more credibility with investors. The size of the company followed
is negatively (positively) related to the market reaction to upgrades (downgrades),
which is consistent with the notion that, for larger companies, an analyst’s
recommendation competes with more alternative sources of information and
advice.

Revisions by II All-America Research Team analysts are positively (negatively)
related to the stock price reaction to upgrades (downgrades), which suggests that
they wield more influence with investors. This is a notable finding; we are
unaware of previous work documenting a relation between an analyst’s repu-
tation and the stock price reaction to both upgrades and downgrades. As the
coefficient on the WSJ All-Star Analyst dummy indicates, however, being des-
ignated as a WSJ All-Star Analyst does not seem to enhance the credibility of
an analyst’s recommendations.26 The absence of an effect here is somewhat

24 These and all subsequent regression results in this article are qualitatively similar when we
winsorize the dependent variable at the first and ninety-ninth percentiles of its distribution.

25 For each group of revisions (such as added to strong buy), we also estimate the regression after
excluding similar revision events that a stock experiences within 3 days of a given revision event.
These results are qualitatively similar to those reported in Tables 6 and 8. We also examine the
possibility that investors perceived the conflicts to be more severe, and hence discounted them more,
in securities firms that were charged by regulators (that is, the 10 firms that were part of the global
analyst settlement) than in other firms. We do this by interacting both investment banking (IB)
revenue percentage and brokerage commission revenue percentage variables in the regression with
binary (0, 1) dummy variables for securities firms that are part of the global analyst settlement and
firms that are not. We find no significant differences between the two groups of firms in their
coefficients on IB revenue percentage and commission revenue percentage.

26 Although II All-America Research Team and WSJ All-Star Analyst dummies both measure aspects
of an analyst’s reputation, they are not highly correlated. The correlation coefficient is .14 across all
upgrades and .13 across all downgrades.
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surprising given that the WSJ has a much broader readership base than that of
II. One explanation is that II analyst rankings are based on an opinion poll of
money managers, who control substantial assets and therefore directly affect
stock prices, while WSJ rankings are based on strictly quantitative measures of
analysts’ past stock-picking or forecasting performance.

The market reaction to upgrades is positively related to an analyst’s company-
specific research experience. This finding suggests that more experienced analysts
tend to be more influential with investors. But the reaction to downgrades is
also positively related to analysts’ experience. Finally, the stock price reaction to
upgrades is negatively related to analysts’ workload. This finding suggests that
busier analysts’ opinions tend to get discounted by the market. All of these
relations are statistically significant.

5.2. Response of Trading Volume

In this section, we measure analysts’ credibility via changes in the volume of
trade around recommendation revisions.27 Revisions of analysts’ recommenda-
tions can affect trading volumes by inducing investors to rebalance their port-
folios to reflect updated beliefs.

5.2.1. Average Response

We compute the abnormal volume for a trading day t as the mean-adjusted
share turnover for stock i:28

e p v � v , (1)it it i

where vit is the trading volume of stock i over day t divided by common shares
outstanding on day t and vi is the mean of vit over days �35 to �6.

The cumulative abnormal volume (CAV) for stock i over days t1 to t2 is
measured in the following way:

t2

iCAV t ,t p e . (2)�1 2 it
tpt1

Table 7 shows mean and median CAV values over three windows surrounding
revisions in analyst stock recommendations. Over the 2-day revision period, the
mean abnormal volume is positive for both upgrades and downgrades, but its
magnitude is substantially larger for downgrades. The move to (from) the strong-
buy list increases a stock’s trading volume by a mean of about .9 percent (2.6
percent) of the outstanding shares, compared to a normal day’s volume. For
longer windows, the mean abnormal volumes are substantially higher for down-

27 Many prior studies have used trading volume to examine investors’ response to informational
events (see, for example, Shleifer 1986; Jain 1988; Jarrell and Poulsen 1989; Meulbroek 1992; Sanders
and Zdanowicz 1992).

28 This approach has been used in a number of prior studies (for example, Shleifer 1986; Vijh
1994; Michaely and Vila 1996).
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grades. The median values are lower than the mean values. Each mean and
median abnormal volume is statistically greater than zero, with a p-value below
.01. Clearly, revisions of stock recommendations by analysts generate trading.

5.2.2. Cross-Sectional Analysis

Table 8 presents cross-sectional regressions explaining CAVs over days �1 to
1 surrounding the recommendation revisions. The explanatory variables in the
regressions are the same as in regressions of CARs in Section 5.1.2. The results
provide strong support for the rational discounting hypothesis. The coefficients
on both the IB revenue percentage and commission revenue percentage variables
are generally statistically significant and negative (positive) for both groups of
upgrades (downgrades). The magnitudes of these effects are nontrivial. For ex-
ample, a 1-standard-deviation increase in IB revenue percentage leads to a change
in the 3-day abnormal volume around the addition (omission) of a stock to
(from) the strong-buy list of about �.12 percent (.36 percent) of the outstanding
shares; a corresponding change in the commission revenue percentage results in
a change in the abnormal volume of about �.15 percent (.22 percent).

Recommendation revisions by larger brokerage houses generate more trading.
The abnormal volume is also larger for revisions involving smaller companies.
Revisions by II All-America Research Team members generate statistically sig-
nificantly more abnormal volume for the dropped from buy or strong-buy group.
Upgrades (downgrades) by more experienced analysts result in larger (smaller)
abnormal volumes, and upgrades by busier analysts are less credible.

6. Conflicts and the Performance of Recommendation Revisions

We next consider the investment performance of analysts’ recommendation
revisions over periods of up to 12 months. Here, the choice of the benchmark
used to compute abnormal returns is somewhat more important than it is in
Section 5.1, where we measure abnormal returns over a few days around the
revision. But the results here are likely to be less sensitive to the benchmark
employed than are those in studies of long-run stock performance, where the
time period of interest can be as long as 5–10 years (see, for example, Agrawal,
Jaffe, and Mandelker 1992; Agrawal and Jaffe 2003).

6.1. Average Performance

We use an approach similar to Barber, Lehavy, and Trueman (2007). To eval-
uate the performance of stocks over a given window, say, months 1–12 following
the month of their inclusion (month 0) in a given group of revisions such as
the added-to-strong-buy list, we form a portfolio p that initially invests $1 in
each recommendation. Each recommended stock remains in the portfolio until
month 12 or the month that the stock is either downgraded or dropped from
coverage by the securities firm, whichever is earlier. If multiple securities firms
recommend a stock in a given month, the stock appears multiple times in the
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portfolio that month, once for each securities firm with a strong buy recom-
mendation. The portfolio return for calendar month t is given by

n nt t

R p x # R x , (3)� �pt it it itZ
ip1 ip1

where Rit is the month t return on recommendation i, xit is one plus the com-
pound return on the recommendation from month 1 to month (that is,t � 1
xit equals one for a stock that was recommended in month t), and nt is the
number of recommendations in the portfolio. This calculation yields a time
series of monthly returns for portfolio p.

We compute the abnormal performance of portfolio p as the estimate of the
intercept term ap from the Fama and French (1993) three-factor model. Ac-
cordingly, we estimate the following time-series regression for portfolio p:

R � R p a � b (R � R ) � b SMB � b HML � � ,pt ft p 1p mt ft 2p t 3p t pt

t p January 1994 to December 2003, (4)

where Rf is the risk-free rate, Rm is the return on the value-weighted market
index, SMB equals the monthly return on a portfolio of small firms minus the
return on a portfolio of big firms, and HML is the monthly return on a portfolio
of firms with high book-to-market ratio minus the return on a portfolio of firms
with low book-to-market ratio. The error term in the regression is denoted �.
The time series of monthly returns on , SMB, and HML are obtainedR � Rm f

from Kenneth French’s Web site.29 We repeat this procedure for each time window
of interest, such as months 1–3, and for each group of revisions, such as the
dropped-from-strong-buy list.

Table 9 shows the performance of analysts’ recommendation revisions. Over
the period of 3 months following the month of recommendation revision, the
average abnormal returns for upgrades are positive, and the returns for down-
grades are negative. The magnitudes of these returns are nontrivial. For example,
the addition of a stock to the strong-buy list has an abnormal monthly return
of about .875 percent, or about 2.62 percent over the 3-month period. The
pattern is generally similar over longer windows. For example, over months
1–12, the abnormal monthly return for the added-to-strong-buy list is .679
percent, or about 8.15 percent over the 12-month period. The abnormal returns
are significantly different from zero for upgrades in all cases; they are statistically
insignificant for downgrades in all cases except one.

29 Kenneth R. French, Fama/French Factors (file F-F_Research_Data_Factors.zip at http://mba
.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html).
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Table 9

Medium-Term Investment Performance of Recommendation Revisions

Portfolio

Months 1–3 Months 1–6 Months 1–12

Abnormal
Monthly
Return

(%) t-Statistic

Abnormal
Monthly
Return

(%) t-Statistic

Abnormal
Monthly
Return

(%) t-Statistic

Added to strong buy .875 6.12** .758 6.12** .679 5.70**
Added to buy or strong buy .586 4.49** .511 4.82** .503 5.38**
Dropped from buy or strong buy �.361 �1.60 �.260 �1.28 �.072 �.44
Dropped from strong buy �.367 �1.58 �.395 �2.00* �.231 �1.49

Note. Abnormal returns are reported for three event windows relative to the month of revision (month
0) and are computed using an approach similar to that in Barber, Lehavy, and Trueman (2007). The
abnormal return is the estimated intercept from a time-series regression of 114 monthly portfolio returns
using the Fama and French (1993) three-factor model.

* Statistically significant at the 5% level in two-tailed tests.
** Statistically significant at the 1% level in two-tailed tests.

6.2. Cross-Sectional Analysis

Table 10 shows the results of a regression similar to that in Section 5.1.2,
except that the dependent variable here is the average monthly abnormal return
for a firm over months 1–12 following the month of a recommendation revision.
We compute this abnormal return by estimating a time-series regression similar
to that in equation (4) over months 1–12 for each stock in a sample of rec-
ommendation revisions. The intercept from this regression is our estimate of
the performance of the recommendation revision. Observations involving rec-
ommendation revisions on a stock that occur within 12 months of an earlier
revision are omitted from each regression.30

In each regression result reported in Table 10, the coefficients of IB revenue
percentage and commission revenue percentage are not statistically significantly
different from zero. These results favor the rational discounting hypothesis, at
least for the marginal investor. The performance of both groups of recommen-
dation upgrades is negatively related to company size; the performance of one
group of downgrades is positively related to the dummy variable for WSJ All-
Star Analysts. None of the other variables is statistically significant.

7. Bubble versus Postbubble Periods

We next exploit the fact that our sample spans both the late-1990s U.S. stock
bubble and a postbubble period. During the bubble period, initial public offer-
ings, merger activities, and stock prices were near record highs, and media
attention was focused on analysts’ pronouncements. We therefore examine
whether analysts’ behavior and investors’ responses to analysts’ recommendations
differed during the bubble and postbubble periods. Given the euphoria on Wall

30 The results are qualitatively similar when we include these observations.
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Table 11

Ordered Probit Regression of Recommendation Levels Net of the Consensus
for Bubble versus Postbubble Periods

Bubble Postbubble p-Value

Investment banking revenue (%) .5103* .3089* !.001
Brokerage revenue (%) �.1868* .2286* !.001

Note. The explanatory variables are as in Table 3, except that (a) the investment banking revenue and
brokerage commission revenue percentage variables are interacted with dummy variables for the bubble
or postbubble period and (b) calendar-quarter dummies are replaced with a postregulation indicator (which
is equal to one for quarters after May 2002). Shown are the coefficient estimates of investment banking
and brokerage revenue percentage variables for the bubble and postbubble periods and the p-value for the
difference in the coefficient estimate between the two periods. All test statistics use robust variance estimators.

* Statistically significant at the 1% level in two-tailed tests.

Street and among investors during the bubble, analysts appear to have been
under acute pressure to generate IB fees and brokerage commissions. As for the
response of investors, the rational discounting hypothesis predicts greater dis-
counting of analysts’ opinions during this period in response to heightened
conflicts, while the naive investor hypothesis predicts less discounting.

We estimate regressions similar to those for relative recommendation levels
(Table 3), those for announcement abnormal returns (Table 6), those for an-
nouncement abnormal volumes (Table 8), and those for 12-month investment
performance of recommendation revisions (Table 10), except that we now in-
teract IB revenue percentage and commission revenue percentage with dummy
variables for the bubble (January 1996–March 2000) and postbubble (April
2000–December 2003) periods. Accordingly, we restrict the sample period for
these regressions to January 1996–December 2003. For regressions corresponding
to those with results shown in Table 3, we also replace the calendar-quarter
dummies with a postregulation indicator (equal to one for quarters ending after
May 2002). In May 2002, both the NYSE and the National Association of Se-
curities Dealers considerably tightened the regulations on the production and
dissemination of sell-side analyst research.31 The findings of Barber et al. (2006)
and Kadan et al. (forthcoming) suggest that these regulations exerted a downward
pressure on recommendation levels. The regression results are presented in Tables
11 and 12. To save space, we report only the coefficient estimates for IB revenue
percentage and commission revenue percentage.

The results in Table 11 show that analysts appear to have inflated their rec-
ommendations in response to IB conflicts during both the bubble and postbubble
periods. But the magnitude of this effect is substantially greater during the bubble
period than during the postbubble period. This difference is statistically signif-
icant. The magnitude of the effect is smaller for brokerage conflicts than for IB
conflicts during both periods. In fact, the effect for brokerage conflicts is negative

31 See NYSE Amended Rule 472, “Communications with the Public,” and National Association of
Securities Dealers Rule 2711, “Research Analysts and Research Reports.”
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during the bubble; it is positive and statistically significantly higher during the
postbubble period.

Table 12 shows that, in regressions of 3-day abnormal returns, the coefficients
of both IB revenue percentage and commission revenue percentage are negative
and statistically significant during the bubble period for both groups of upgrades.
For the added-to-strong-buy group, the coefficient of IB revenue percentage is
significantly lower during the bubble period than during the postbubble period.
For downgrades, the coefficients of both variables are generally negative in both
periods, and they are statistically significantly lower during the postbubble period.

In regressions of 3-day abnormal volumes, the coefficients of IB revenue
percentage and commission revenue percentage are negative for upgrades and
positive for downgrades in all cases, both during and after the bubble. These
coefficients are not statistically significantly different between the bubble and
postbubble periods for both groups of upgrades and one group of downgrades.
For the dropped-from-strong-buy group, the coefficient of IB revenue percentage
is statistically significantly larger during the bubble period than during the post-
bubble period, but the coefficient of the commission revenue percentage is sta-
tistically significantly smaller. In regressions of 12-month postrecommendation
stock performance, the coefficients of both variables are statistically insignificant
both during and after the bubble period in nearly all cases, and this finding is
consistent with the results shown in Table 10 for the full sample period.

Overall, analysts appear to respond to IB conflicts both during and after the
bubble, but the magnitude of their response declines during the postbubble
period. Perversely, while analysts do not seem to respond to brokerage conflicts
during the bubble, they appear to do so after the bubble. Perhaps the intense
regulatory and media focus on IB conflicts has led analysts to look for alternative
avenues. Did investors discount conflicted analysts’ opinions more during the
bubble than in the postbubble period? The answer to this question is unclear.
However, our evidence does not support the notion that investors threw caution
to the wind during the bubble.

8. Summary and Conclusions

Following the collapse of the late-1990s U.S. stock market bubble, there has
been a widespread hue and cry from investors and regulators over the conflicts
of interest faced by Wall Street stock analysts. The discovery of e-mail messages,
in which analysts were privately disparaging stocks that they were touting pub-
licly, led to the landmark $1.4 billion settlement between a number of leading
Wall Street firms and securities regulators in April 2003. The settlement requires
the firms to disclose IB conflicts in analyst reports and imposes a variety of
restrictions designed to strengthen the firewalls that separate research from IB.
Part of the settlement funds are set aside for investor education and for research
produced by independent firms. The settlement basically presumes that analysts
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respond to the conflicts by inflating their stock recommendations and that in-
vestors take analysts’ recommendations at face value.

Consistent with the view of the media and regulators, we find that optimism
in stock recommendations is positively related to the importance of both IB and
brokerage businesses to an analyst’s employer. This pattern is more pronounced
during the late-1990s stock market bubble with respect to IB conflicts. However,
we provide several pieces of empirical evidence that suggest that investors are
sophisticated enough to adjust for this bias. First, the short-term reactions of
both stock prices and trading volumes to recommendation upgrades vary neg-
atively with the magnitude of potential IB or brokerage conflicts faced by analysts.
For instance, over the 3 days surrounding an upgrade to strong buy, a 1-standard-
deviation increase in the proportion of revenue from IB is associated with a .31
percentage point decrease in abnormal returns and a .12 percentage point de-
crease in abnormal volume. These results suggest that investors ascribe lower
credibility to an analyst’s upgrade when the analyst is subject to greater pressures
to issue an optimistic view. For downgrades, conflict severity varies negatively
with the short-term stock price reaction and positively with the short-term
trading volume impact. This pattern is consistent with the idea that investors
perceive an analyst to be more credible if he or she is willing to voice an
unfavorable opinion on a stock despite greater pressures to be optimistic.

Second, we find no evidence that the 1-year investment performance of rec-
ommendation revisions is related to the magnitude of analysts’ conflicts, either
for upgrades or for downgrades. This finding suggests that, on average, investors
properly discount an analyst’s opinions for potential conflicts at the time the
opinion is issued. Finally, investors discounted conflicted analysts’ opinions dur-
ing the late-1990s stock bubble, even in the face of the prevailing market eu-
phoria. This evidence does not support the popular view that recommendations
of sell-side analysts led investors to throw caution to the wind during the bubble
period.

Overall, our empirical findings suggest that while analysts do respond to IB
and brokerage conflicts by inflating their stock recommendations, the market
discounts these recommendations after taking analysts’ conflicts into account.
These findings are reminiscent of the story of the nail soup told by Brealey and
Myers (1991), except that here analysts (rather than accountants) are the ones
who put the nail in the soup and investors (rather than analysts) are the ones
to take it out. Our finding that the market is not fooled by biases stemming
from conflicts of interest echoes similar findings in the literature on conflicts of
interest in universal banking (for example, Kroszner and Rajan 1994, 1997;
Gompers and Lerner 1999) and on bias in the financial media (for example,
Bhattacharya et al., forthcoming; Reuter and Zitzewitz 2006). Finally, while we
cannot rule out the possibility that some investors may have been naive, our
findings do not support the notion that the marginal investor was systematically
misled over the last decade by analysts’ recommendations.
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Appendix

This Appendix describes the characteristics of disclosing and nondisclosing
private securities firms, sheds some light on their decisions to publicly disclose
their income statements, and examines whether the resulting selection bias affects
our main results in Table 3. Table A1 provides summary statistics of recom-
mendation levels and characteristics of disclosing and nondisclosing private se-
curities firms. Compared with nondisclosing firms, disclosing firms tend to be
smaller and more liquid and issue somewhat more optimistic stock recommen-
dations. The mean recommendation level is slightly higher for disclosing firms
than for nondisclosing firms. The median disclosing firm is smaller and holds
more liquid assets than the median nondisclosing firm. All these differences are
statistically significant. The two groups of firms have similar financial leverage
ratios and 2-year growth rates in total assets.

We next examine cross-sectional determinants of a private securities firm’s
decision to disclose its income statement. In an excellent review of the corporate
disclosure literature, Healy and Palepu (2001) point out that a firm is more
willing to voluntarily disclose financial information when it needs to raise external
financing and when it is less concerned that the disclosure would damage its
competitive position in product markets. Ceteris paribus, firms with greater
growth opportunities, higher financial leverage, and less liquid resources are
more likely to need external financing. They are more likely to be open with
potential investors by disclosing financial information, including their income
statements. Similarly, smaller firms are likely to have greater need for external
financing as they try to grow. In addition, given the intense competition in the
securities business, smaller private firms are also likely to be more willing to
disclose their profits and profitability because they have less business at stake.
For both reasons, smaller firms are likely to be more willing to disclose financial
information. We control for firm size by the natural logarithm of one plus total
assets in millions of dollars, for growth opportunities by the 2-year growth rate
of total assets, for financial leverage by the ratio of long-term debt to total assets,
and for liquidity by the ratio of cash and equivalents to total assets. We estimate
a probit regression of DISCLOSER, which equals one for a disclosing firm and
is zero otherwise.

In accordance with the predictions of corporate disclosure theory, the coef-
ficients on firm size and liquidity are negative, and the coefficient on growth is
positive. Contrary to the prediction, however, the coefficient on leverage is neg-
ative. All of these coefficients are highly statistically significant. The pseudo-R2-
value of this model is .08. To save space, these results are not shown in a table.

Finally, we examine whether the selection bias caused by a private securities
firm’s disclosure choice (and, consequently, the availability of data on IB revenue
percentage and commission revenue percentage) affects our main results in Table
3. While there is no Heckman selectivity correction for the ordered probit model,
there is one for the regular probit model. So we define a binary variable to
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measure an optimistic recommendation that equals one if an analyst’s recom-
mendation level on a stock exceeds the consensus level and equals zero otherwise.
We then replace the dependent variable in the regression in Section 4 with this
optimistic recommendation dummy. Using the subsample of private securities
firms, we estimate the resulting equation in two ways: (a) with a regular probit
model and (b) with a Heckman selectivity-corrected probit model, where we use
the equation described in the second paragraph of this Appendix as the selection
equation. When we use approach b, the coefficient of the selection term (that
is, the inverse Mills ratio) is statistically significant in the second-stage probit
regression. What is more important for our purposes is that the sign, magnitude,
and statistical significance of our main explanatory variables, the IB revenue
percentage and the commission revenue percentage, are similar in the regular
probit and the Heckman-corrected probit regressions. These results do not sup-
port the idea that our main findings are driven by the selection bias caused by
a private securities firm’s decision to disclose its revenue breakdown. To save
space, these results are not shown in a table.
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Chapter 5 

The Equity Risk Premium 

The expected equity risk premium can be defined as the 

additional return an investor expects to receive to com

pensate for the additional risk associated with investing in 

equities as opposed to investing in riskless assets. It is an 

esse~tial component in several cost of equity estimation 

models. including the buildup method. the capital asset 

pricing model (CAPM). and the Fama-French three factor 

model. It is important to note that the expected equity risk 

premium. as it is used in discount rates and cost of capital 

analysis. is a forward-looking concept. That is. the equity 

risk premium that is used in the discount rate should be 

reflective of what investors think the risk premium will be 

going forward. 

Unfortunately. the expected equity risk premium is unob

servable in the market and therefore must be estimated. 

Typically. this estimation is arrived at through the use of 

historical data. The historical equity risk premium can be 

calculated by subtracting the long-term average of the 

income return on the riskless asset (Treasuries) from the 

long-term average stock market return (measured over 

the same period as that of the riskless asset). In using a 

historical measure of the equity risk prernium. one assurnes 

that what has happened in the past is representative of 

what might be expected in the future. In other words. 

the assumption one makes when using historical data to 

measure the expected equity risk premium is that the rela

tionship between the returns of the risky asset (equities) 

and the riskless asset (Treasuries) is stable. The stability 

of this relationship will be examined later in this chapter. 

Since the expected equity risk premium must be estimated. 

there is much controversy regarding how the estimation 

should be conducted. A variety of different approaches to 

calculating the equity risk premiurn have been utilized over 

the years. Such studies can be categorized into four groups 

based on the approaches they have taken. The first group 

of studies tries to derive the equity risk premium frorn his

torical returns between stocks and bonds as was mentioned 

above. The second group. embracing a supply side rnodel. 

2011 Ibbotson® SBBI® Valuation Yearbook 

uses fundamental information such as earnings. dividends. 

or overall economic productivity to measure the expected 

equity risk premiurn. A third group adopts demand side 

models that derive the expected returns of equities through 

the payoff demanded by investors for bearing the risk of 

equity investrnents.! The opinions of financial profession

als through broad surveys are relied upon by the fourth and 

final group. 

The range of equity risk premium estimates used in prac

tice is surprisingly large. Using a low equity risk premium 

estirnate as opposed to a high estimate can have a sig

nificant irnpact on the estirnated value of a stream of cash 

flows. This chapter addresses many of the controversies 

surrounding estimation of the equity risk premium and 

focuses prirnarily on the historical calculation but also 

discusses the supply side model. 

Calculating the Historical Equity Risk Premium 
In measuring the historical equity risk premium one must 

make a number of decisions that can impact the reSUlting 

figure; some decisions have a greater irnpact than oth

ers. These decisions include selecting the stock market 

benchmark. the risk-free asset. either an arithmetic or a 

geometric average. and the tirne period for rneasurement. 

Each of these factors has an impact on the resulting equity 

risk prernium estimate. 

The Stock Market Benchmark 
The stock market benchrnark chosen should be a broad 

index that reflects the behavior of the market as a whole. 

Two examples of cornmonly used indexes are the S&P 

500® and the New York Stock Exchange Cornposite Index. 

Although the Dow Jones Industrial Average is a popular 

index. it would be inappropriate for calculating the equity 

risk premium because it is too narrow. 

We use the total return of our large company stock index 

(currently represented by the S&P 500) as our market 

benchmark when calculating the equity risk premium. 

The S&P 500 was selected as the appropriate market 

benchmark because it is representative of a large sample 

of cornpanies across a large nurnber of industries. As of 

December 31. 1993. 88 separate industry groups were 

included in the index. and the industry composition of the 

index has not changed since. The S&P 500 is also one of 
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the most widely accepted market benchmarks. In short, 

the S&P 500 is a good measure of the equity market as a 

whole. Table 5-1 illustrates the equity risk premium calcula

tion using several different market indices and the income 

return on three government bonds of different horizons. 

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

Equity Risk Premia 
Long· Intermediate- Short· 
Horizon (%1 Horizon (%) Horizon (%) 

S&P 500 6.72 7.22 8.22 ............................. -. 
!.~~~I . .v.~.Iu.~.~yy.e.i~h..t~.d .. ~Y.~.~ .... 6.52 7.03 8.02 ........................ . ...................... 
NYSE Deciles 1-2 5.99 6.50 7.49 

Data from 192&-2010. 

The equity risk premium is calculated by subtracting the 

arithmetic mean of the govemment bond income return 

from the arithmetic mean of the stock market total return. 

Table 5-2 demonstrates this calculation for the long-horizon 

equity risk premium. 

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

Arithmetic Mean 
Market Total Risk·Free Equity Risk 

Long·Horizon Retum (%1 Rate (%1 Premium (%) 

S&P 500 11.88 - 5.17 = 6.72* ......................... 

!.~t.~ly~.I.u.~~I/\I~.iQ~~~9 .. ~Y.~.E..... . 11.69 
NYSE Deciles 1-2 11.15 

Data from 192&-2010. <difference due to rounding. 

.............................. 
- 5.17 = 6.52 .............. ..................... 
- 5.17 = 5.99* 

Data for the New York Stock Exchange is obtained from 

Morningstar and the Center for Research in Security Prices 

(CRSP) at the University of Chicago's Graduate School of 

Business. The "Total" series is a capitalization-weighted 

index and includes all stocks traded on the New York Stock 

Exchange except closed-end mutual funds, real estate 

investment trusts, foreign stocks, and Americus Trusts. 

Capitalization-weighted means that the weight of each 

stock in the index, for a given month, is proportionate to 

its market capitalization (price times number of shares 

outstanding) at the beginning of that month. The "Decile 

1-2" series includes all stocks with capitalizations that 

rank within the upper 20 percent of companies traded on 

the New York Stock Exchange, and it is therefore a large

capitalization index. For more information on the Center 

for Research in Security Pricing data methodology, see 

Chapter 7. 

Chapter 5: The Equity Risk Premium 

The resulting equity risk premia vary somewhat depending 
on the market index chosen. It is expected that using the 

"Total" series will result in a higher equity risk premium 

than using the "Decile 1-2" series, since the "Decile 1-2" 

series is a large-capitalization series. As of September 3D, 

2010, deciles 1-2 of the New York Stock Exchange con

tained the largest 274 companies traded on the exchange. 

The 'Total" series includes smaller companies that have 

had historically higher returns, resulting in a higher equity 

risk premium. 

The higher equity risk premium arrived at by using the S&P 

500 as a market benchmark is more difficult to explain. One 

possible explanation is that the S&P 500 is not restricted 

to the largest 500 companies; other considerations such as 

industry composition are taken into account when deter

mining if a company should be included in the index. Some 

smaller stocks are thus included, which may result in the 

higher equity risk premium of the index. Another possible 

explanation would be what is termed the "S&P inclusion 

effect." It is thought that simply being included among 

the stocks listed on the S&P 500 augments a company's 

returns. This is due to the large quantity of institutional 

funds that flow into companies that are listed in the index. 

Comparing the S&P 500 total returns to those of another 

large-capitalization stock index may help evaluate the 

potential impact of the "S&P inclusion effect." Prior to 

March 1957, the S&P index that is used throughout this 

publication consisted of 90 of the largest stocks. The 

index composition was then changed to include 500 

large-capitalization stocks that, as stated earlier, are 

not necessarily the 500 largest. Deciles 1-2 of the NYSE 

contained just over 200 of the largest companies, ranked 

by market capitalization, in March of 1957. The number of 

companies included in the deciles of the NYSE fluctuates 

from quarter to quarter, and by September of 2010, deciles 

1-2 contained 274 companies. Though one cannot draw 

a causal relationship between the change in construction 

and the correlation of these two indices, this analysis does 

indicate that the "S&P inclusion effect" does not appear to 

be very significant in recent periods. 

Another possible explanation could be differences in 

how survivorship is treated when calculating returns. 

The Center for Research in Security Prices includes the 

return for a company in the average decile return for the 

period following the company's removal from the decile, 
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whether caused by a shift to a different decile portfolio, 

bankruptcy, or other such reason. On the other hand, the 

S&P 500 does not make this adjustment. Once a company 

is no longer included among the S&P 500, its return is dropped 

from the index. However, this effect may be lessened 

by the advance announcement of companies being dropped 

from or added to the S&P 500. In many instances through

out this publication we will present equity risk premia 

using both the S&P 500 and the NYSE "Deciles 1-2" 

portfolio to provide a comparison between these large

capit~lization benchmarks. 

The Market Benchmark and Firm Size 

Although not restricted to include only the 500 largest 

companies, the S&P 500 is considered a large company 

index. The returns of the S&P 500 are capitalization 

weighted, which means that the weight of each stock in 

the index, for a given month, is proportionate to its market 

capitalization (price times number of shares outstanding) at 

long-term discount rate because the life of the company is 

assumed to be infinite. For this reason, it is appropriate in 

most cases to use the long-horizon equity risk premium for 

business valuation. 

20-Year versus 30-Year Treasuries 

Our methodology for estimating the long-horizon equity 

risk premium makes use of the income return on a 20-year 

Treasury bond; however, the Treasury currently does not 

issue a 20-year bond. The 30-year bond that the Treasury 

recently began issuing again is theoretically more correct 

due to the long-term nature of business valuation, yet 

Ibbotson Associates instead creates a series of returns 

using bonds on the market with approximately 20 years to 

maturity. The reason for the use of a 20-year maturity bond 

is that 30-year Treasury securities have only been issued 

over the relatively recent past, starting in February of 1977, 

and were not issued at all through the early 2000s. 

the beginning of that month. The larger companies in the The same reason exists for why we do not use the 10-year 

index therefore receive the majority of the weight. The use Treasury bond-a long history of market data is not avail-

of the NYSE "Deciles 1-2" series results in an even purer able for 1 O-year bonds. We have persisted in using a 20-year 

large company index. Yet many valuation professionals bond to keep the basis of the time series consistent. 

are faced with valuing small companies, which historically 

have had different risk and return characteristics than large 

companies. If using a large stock index to calculate the 

equity risk premium, an adjustment is usually needed to 

account for the different risk and return characteristics of 

small stocks. This will be discussed further in Chapter 7 on 

the size premium. 

The Risk-Free Asset 

The equity risk premium can be calculated for a variety of 

time horizons when given the choice of risk-free asset to be 

used in the calculation. The 2011 Ibbotson® Stocks, Bonds, 

Bills, and Inflation® Classic Yearbook provides equity risk 

premia calculations for short-, intermediate-, and long-term 

horizons. The short-, intermediate-, and long-horizon equity 

risk premia are calculated using the income return from a 

30-day Treasury bill, a 5-year Treasury bond, and a 20-year 

Treasury bond, respectively. 

Although the equity risk premia of several horizons are 

available, the long-horizon equity risk premium is pre

ferable for use in most business-valuation settings, even 

if an investor has a shorter time horizon. Companies are 

entities that generally have no defined life span; when 

determining a company's value, it is important to use a 

2011 Ibbotson® SBBI® Valuation Yearbook 

Income Return 

Another point to keep in mind when calculating the equity 

risk premium is that the income return on the appropriate

horizon Treasury security, rather than the total return, is 

used in the calculation. The total return is comprised of 

three return components: the income return, the capital 

appreciation return, and the reinvestment return. The 

income return is defined as the portion of the total return 

that results from a periodic cash flow or, in this case, the 

bond coupon payment. The capital appreciation return 

results from the price change of a bond over a specific peri

od. Bond prices generally change in reaction to unexpected 

fluctuations in yields. Reinvestment return is the return on 

a given month's investment income when reinvested into 

the same asset class in the subsequent months of the year. 

The income return is thus used in the estimation of the 

equity risk premium because it represents the truly riskless 

portion of the return.2 

Yields have generally risen on the long-term bond over the 

1926-2010 period, so it has experienced negative capital 

appreciation over much of this time. This trend has turned 

around since the 19aOs, however. Graph 5-1 illustrates 

the yields on the long-term government bond series 
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compared to an index of the long-term government bond 

capital appreciation. In general. as yields rose, the capital 

appreciation index fell, and vice versa. Had an investor held 

the long-term bond to maturity, he would have realized 

the yield on the bond as the total return. However, in a 

constant maturity portfolio, such as those used to measure 

bond returns in this publication, bonds are sold before 

maturity (at a capital loss if the market yield has risen since 

the time of purchase). This negative return is associated 

with the risk of unanticipated yield changes. 

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

Appreciation Index 

Index ($) 

1.6 

1925 

Year-end 

1942 

Data from 1925-2010. 

1959 1976 1993 

- Capital Appreciation 

Yield(%) 

16.0 

2010 

Yield 

For example, if bond yields rise unexpectedly, inves

tors can receive a higher coupon payment from 

a newly issued bond than from the purchase of an 

outstanding bond with the former lower-coupon 

payment. The outstanding lower-coupon bond will thus fail 

to attract buyers, and its price will decrease, causing its 

yield to increase correspondingly, as its coupon payment 

remains the same. The newly priced outstanding bond 

will subsequently attract purchasers who will benefit from 

the shift in price and yield; however, those investors who 

already held the bond will suffer a capital loss due to the 

fall in price. 

Chapter 5: The Equity Risk Premium 

Anticipated changes in yields are assessed by the market 

and figured into the price of a bond. Future changes in 

yields that are not anticipated will cause the price of the 

bond to adjust accordingly. Price changes in bonds due to 

unanticipated changes in yields introduce price risk into 

the total return. Therefore, the total return on the bond 

series does not represent the riskless rate of return.The 

income return better represents the unbiased estimate of 

the purely riskless rate of return, since an investor can hold 

a bond to maturity and be entitled to the income return with 

no capital loss. 

Arithmetic versus Geometric Means 

The equity risk premium data presented in this book are 

arithmetic average risk premia as opposed to geometric 

average risk premia. The arithmetic average equity risk pre

mium can be demonstrated to be most appropriate when 

discounting future cash flows. For use as the expected 

equity risk premium in either the CAPM or the building 

block approach, the arithmetic mean or the simple differ

ence of the arithmetic means of stock market returns and 

riskless rates is the relevant number. This is because both 

the CAPM and the building block approach are additive 

models, in which the cost of capital is the sum of its parts. 

The geometric average is more appropriate for report

ing past performance, since it represents the compound 

average return. 

The argument for using the arithmetic average is quite 

straightforward. In looking at projected cash flows, the 

equity risk premium that should be employed is the equity 

risk premium that is expected to actually be incurred over 

the future time periods. Graph 5-2 shows the realized 

equity risk premium for each year based on the returns of 

the S&P 500 and the income return on long-term govern

ment bonds. (The actual, observed difference between the 

return on the stock market and the riskless rate is known 

as the realized equity risk premium.) There is considerable 

volatility in the year-by-year statistics. At times the realized 

equity risk premium is even negative. 
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Graph 5-2: Realized Equity Risk Premium Per Year 
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To illustrate how the arithmetic mean is more appro

priate than the geometric mean in discounting 

cash flows, suppose the expected return on a stock 

is 10 percent per year with a standard deviation of 

20 percent. Also assume that only two outcomes are pos-

The most common outcome of $1.17 is given by the geo

metric mean of 8.2 percent. Compounding the possible 

outcomes as follows derives the geometric mean: 

[( 1+0.30)X( 1-0.10)]112_1=0.082 

However, the expected value is predicted by compounding 

the arithmetic, not the geometric, mean. To illustrate this, 

we need to look at the probability-weighted average of all 
possible outcomes: 

(0.25 x $1.69) = $0.4225 
+ (0.50 x $1.17) = $0.5850 
+ (0.25 x $0.81) = $0.2025 
Total $1.2100 

Therefore, $1.21 is the probability-weighted expected 

value. The rate that must be compounded to achieve the 

terminal value of $1.21 after 2 years is 10 percent. the 

arithmetic mean: 

$lX(1+0.10)2 =$1.21 

sible each year: +30 percent and -1 0 percent (i.e., the mean The geometric mean, when compounded, results in the 

plus or minus one standard deviation). The probability median of the distribution: 

of occurrence for each outcome is equal. The growth of 

wealth over a two-year period is illustrated in Graph 5-3. 

Graph 5-3: Growth of Wealth Example 

o 
Years 
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SO.81 

2 

$lX( 1+0.082) 2 =$1.17 

The arithmetic mean equates the expected future value 

with the present value; it is therefore the appropriate 

discount rate. 

Appropriate Historical Time Period 
The equity risk premium can be estimated using any his

torical time period. For the U.S., market data exists at least 

as far back as the late 1800s. Therefore, it is possible to 

estimate the equity risk premium using data that covers 

roughly the past 100 years. 

Our equity risk premium covers the time period from 

1926 to the present. The original data source for the time 

series comprising the equity risk premium is the Center 

for Research in Security Prices. CRSP chose to begin their 

analysis of market returns with 1926 for two main reasons. 

CRSP determined that the time period around 1926 was 
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approximately when quality financial data became avail

able. They also made a conscious effort to include the 

period of extreme market volatility from the late twenties 

and early thirties; 1926 was chosen because it includes 

one full business cycle of data before the market crash of 

1929. These are the most basic reasons why our equity risk 

premium calculation window starts in 1926. 

Implicit in using history to forecast the future is the 

assumption that investors' expectations for future out

comes ~onform to past results. This method assumes that 

the price of taking on risk changes only slowly, if at all. 

over time. This "future equals the past" assumption is most 

applicable to a random time-series variable. A time-series 

variable is random if its value in one period is independent 

of its value in other periods. 

period to the next period and are positively related. That 

is, the returns of one period are a good predictor of the 

returns in the next period. Conversely, a serial correlation 

near negative one indicates that the returns in one period 

are inversely related to those of the next period. A serial 

correlation near zero indicates that the returns are random 

or unpredictable from one period to the next. Table 5-3 

contains the serial correlation of the market total returns, 

the realized long-horizon equity risk premium, and inflation. 

Table 5-3: Interpretation of Annual Serial Correlations 

Series Correlation pretation 

.L.a.r~.e. .. c.~.fTlP.~.n.Y. .. s.t.o.c.~.!o.t.a.I .. R.~~~r.n.~ 0.02 

.E.9~.i.tv...R.i~.k .. p'r.e.fTliu.1ll . . ....................... o.:~.~ ....... . 
Random 
·Ra·~do~ 

Inflation Rates 0.64 Trend 

Data from 1926-2010. 

Does the Equity Risk Premium Revert to Its Mean The significance of this evidence is that the realized equity 

Over Time? risk premium next year will not be dependent on the real-

Some have argued that the estimate of the equity risk ized equity risk premium from this year. That is, there is no 

premium is upwardly biased since the stock market is cur- discernable pattern in the realized equity risk premium-it 

rently priced high. In other words, since there have been is virtually impossible to forecast next year's realized risk 

several years with extraordinarily high market returns and premium based on the premium of the previous year. For 

realized equity risk premia, the expectation is that returns example, if this year's difference between the riskless 

and realized equity risk premia will be lower in the future, rate and the return on the stock market is higher than last 

bringing the average back to a normalized level. This argu- year's, that does not imply that next year's will be higher 

ment relies on several studies that have tried to determine than this year's. It is as likely to be higher as it is lower. The 

whether reversion to the mean exists in stock market prices best estimate of the expected value of a variable that has 

and the equity risk premium.3 Several academics contradict behaved randomly in the past is the average (or arithmetic 

each other on this topic; moreover, the evidence supporting mean) of its past values. 

this argument is neither conclusive nor compelling enough 

to make such a strong assumption. Table 5-4 also indicates that the equity risk premium var-

ies considerably by decade. The complete decades ranged 

Our own empirical evidence suggests that the yearly dif- from a high of 17.9 percent in the 1950s to a low of -3.7 

ference between the stock market total return and the percent in the 2000s. This look at historical equity risk 

U.S. Treasury bond income return in any particular year is premium reveals no observable pattern. 

random. Graph 5-2, presented earlier, illustrates the ran-

domness of the realized equity risk premium. 

A statistical measure of the randomness of a return series is 

its serial correlation. Serial correlation (or autocorrelation) 

is defined as the degree to which the return of a given series 

is related from period to period. A serial correlation near 

positive one indicates that returns are predictable from one 

Chapter 5: The Equity Risk Premium 

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

2001· 
19205' 19305 19405 19505 19605 19705 19805 19905 20005 201 0 

17.6 2.3 8.0 17.9 4.2 0.3 7.9 12.1 -3.7 -1.1 

Data from 1926-2010. 
'Based on the period 1926-1929. 

$ 
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Finnerty and Leistikow perform more econometrically Without an appreciation of the 1920s and 1930s, no one 

sophisticated tests of mean reversion in the equity risk would believe that such events could happen. The 85-year 

premium. Their tests demonstrate that-as we suspected period starting with 1926 is representative of what can 

from our simpler tests-the equity risk premium that was happen: it includes high and low returns, volatile and quiet 

realized over 1926 to the present was almost perfectly free markets, war and peace, inflation and deflation, and pros-

of mean reversion and had no statistically identifiable time perity and depression. Restricting attention to a shorter 

trends.' Lo and MacKin lay conclude, "the rejection of the historical period underestimates the amount of change 

random walk for weekly returns does not support a mean- that could occur in a long future period. Finally, because 

reverting model of asset prices." historical event-types (not specific events) tend to repeat 

themselves, long-run capital market return studies can 

Choo~ing an Appropriate Historical Period reveal a great deal about the future. Investors probably 

The estimate of the equity risk premium depends on the .expect "unusual" events to occur from time to time, and 

length of the data series studied. A proper estimate of the their return expectations reflect this. 

equity risk premium requires a data series long enough to 

give a reliable average without being unduly influenced 

by very good and very poor short-term returns. When 

calculated using a long data series, the historical equity 

risk premium is relatively stable.s Furthermore, because an 

average of the realized equity risk premium is quite volatile 
when calculated using a short history, using a long series 

makes it less likely that the analyst can justify any number 

he or she wants. The magnitude of how shorter periods 

can affect the result will be explored later in this chapter. 

Some analysts estimate the expected equity risk premium 

using a shorter, more recent time period on the basis that 

recent events are more likely to be repeated in the near 

future; furthermore, they believe that the 1920s, 1930s, 

and 1940s contain too many unusual events. This view 

is suspect because all periods contain "unusual" events. 

Some of the most unusual events of the last hundred years 

took place quite recently, including the inflation of the late 

1970s and early 1980s, the October 1987 stock market 

crash, the collapse ofthe high-yield bond market, the major 

contraction and consolidation of the thrift industry, the col

lapse of the Soviet Union, the development of the European 

Economic Community, the attacks of September 11, 2001 

and the more recent liquidity crisis of 2008 and 2009. 

It is even difficult for economists to predict the economic 

environment of the future. For example, if one were ana

lyzing the stock market in 1987 before the crash, it would 

be statistically improbable to predict the impending short

term volatility without considering the stock market crash 

and market volatility of the 1929-1931 period. 

2011 Ibbotson® SBBI® Valuation Yearbook 

A Look at the Historical Results 

It is interesting to take a look at the realized returns 

and realized equity risk premium in the context of the 

above discussion. Table 5-5 shows the average stock 

market return and the average (arithmetic mean) realized 

long-horizon equity risk premium over various historical 

time periods. Similarly, Graph 5-5 shows the average 

(arithmetic mean) realized equity risk premium calcu

lated through 201 0 for different ending dates. The table 

and the graph both show that using a longer historical 

period provides a more stable estimate of the equity 

risk premium. The reason is that any unique period will 

not be weighted heavily in an average covering a longer 

historical period. It better represents the probability of 

these unique events occurring over a long period of time. 

Table 5-5: Stock Market Return and Equity Risk Premium Over lime 

large 
Stock Arithmetic long·Horizon 

length 

(~~s:) 
85 

Period Mean Total Equity Risk 
Oates Return (%) Premium (%) . ................ ......................... . ........................ . 

1926-2010 11.8 6.7 

70 

60 

50 

1941-2010 

1951-2010 ........................... 
1961-2010 

40 1971-2010 

30 1981-2010 
•• _ ••••••••••••••••••••••••••••••••••• _ ••••••••••••••• o. 

20 1991-2010 

15 1996-2010 

10 2001-2010 ......................... 
5 2006-2010 

Data from 1926-2010. 
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Graph 5-4: Equity Risk Premium Using Different Starting Dates 

Average Equity Risk Premium Through 2010 (%) 

20 
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Data from 1926-2010. 

Looking carefully at Graph 5-4 will clarify this point. The 

graph shows the realized equity risk premium for a series 

of time periods through 201 0, starting with 1926. In other 

words, the first value on the graph represents the average 

realized equity risk premium over the period 1926-2010. 

The next value on the graph represents the average real

ized equity risk premium over the period 1927-201 0, and so 

on, with the last value representing the average over the 

Additionally, use of recent historical periods for estima

tion purposes can lead to illogical conclusions. As seen in 

Table 5-5, the bear market in the early 2000's and in 2008 

has caused the realized equity risk premium in the shorter 

historical periods to be lower than the long-term average. 

The impact of adding one additional year of data to a 
historical average is lessened the greater the initial 

time period of measurement. Short-term averages can be 

affected considerably by one or more unique observations. 

On the other hand, long-term averages produce more stable 
results. A series of graphs looking at the realized equity 

risk premium will illustrate this effect. Graph 5-5 shows 

the average (arithmetic mean) realized long-horizon equity 

risk premium starting in 1926. Each additional point on 

the graph represents the addition of another year to the 

average. Although the graph is extremely volatile in the 

beginning periods, the stability of the long-term average is 

quite remarkable. Again, the "unique" periods of time will 

not be weighted heavily in a long-term average, resulting 

in a more stable estimate. 

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

Average Equity Risk Premium Beginning 1926 (%J 

30 

25 

most recent five years, 2006-2010. Concentrating on the 20 

left side of Graph 5-5, one notices that the realized equity 

risk premium, when measured over long periods of time, 15 

is relatively stable. In viewing the graph from left to right. 
moving from longer to shorter historical periods, one sees 10 

that the value of the realized equity risk premium begins 

to decline significantly. Why does this occur? The reason 

is that the severe bear market of 1973-1974 is receiving 
proportionately more weight in the shorter, more recent 

average. If you continue to follow the line to the right. 

however, you will also notice that when 1973 and 1974 fall 

out of the recent average, the realized equity risk premium 
jumps up by nearly 1.2 percent. 

Chapter 5: The Equity Risk Premium 

o 
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Data from 1926-2010. 
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Graph 5-6: Equity Risk Premium Over 3D-Year Periods 

Average Equity Risk Premium (%) 
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Data from 192&-2010. 

Some practitioners argue for a shorter historical time peri

od, such as 30 years, as a basis for the equity risk premium 

estimation. The logic for the use of a shorter period is that 

historical events and economic scenarios present before 

this time are unlikely to be repeated. Graph 5-6 shows the 

equity risk premium measured over 30-year periods, and it 

appears from the graph that the premium has been trend

ing downwards. The 30-year equity risk premium remained 

close to 4 percent for several years in the 1980s and 1990s. 

However, it has fallen and then risen in the most recent 

30-year periods. 

The key to understanding this result lies again in the years 

1973 and 1974. The oil embargo during this period had a 

tremendous effect on the market. The equity risk premium 

for these years alone was -21 and -34 percent, respectively. 

Periods that include the years 1973 and 1974 result in an 

average equity risk premium as low as 3.1 percent. In the 

most recent 30-year periods that excludes 1973 and 1974, 

the average rises to over 6 percent. The 2000s have also 

had an enormous effect on the equity risk premium. 

It is difficult to justify such a large divergence in esti

mates of return over such a short period of time. This 

does not suggest, however, that the years 1973 and 1974 

should be excluded from any estimate of the equity risk 

premium; rather, it emphasizes the importance of using 

a long historical period when measuring the equity risk 

premium in order to obtain a reliable average that is not 

2011 Ibbotson® SBBI® Valuation Yearbook 

overly influenced by short-term returns. The same holds 

true when analyzing the poor performance of the early 

2000s and 2008. 

Does the Equity Risk Premium Represent Minority or 

Controlling Interest? 

There is quite a bit of confusion among valuation practi

tioners regarding the use of publicly traded company data 

to derive the equity risk premium. Is a minority discount 

implicit in this data? Recall that the equity risk premium 

is typically derived from the returns of a market index: 

the S&P 500, the New York Stock Exchange (NYSE), or the 

NYSE Deciles 1-2. (The size premia that are covered in 

Chapter 7 are derived from the returns of companies traded 

on the NYSE, in addition to those on the NYSE AMEX and 

NASDAQ). Both the S&P 500 and the NYSE include a pre

ponderance of companies that are minority held. Does this 

imply that an equity risk premium (or size premium) derived 

from these data represents a minority interest premium? 

This is a critical issue that must be addressed by the 

valuation professional. since applying a minority discount 

or a control premium can have a material impact on the 

ultimate value derived in an appraisal. 

Since most companies in the S&P 500 and the NYSE are 

minority held, some assume that the risk premia derived 

from these return data represent minority returns and 

therefore have a minority discount implicit within them. 

However, this assumption is not correct. The returns that 

are generated by the S&P 500 and the NYSE represent 

returns to equity holders. While most of these companies 

are minority held, there is no evidence that higher rates of 

return could be earned if these companies were suddenly 

acquired by majority shareholders. The equity risk premium 

represents expected'premiums that holders of securities of 

a similar nature can expect to achieve on average into the 

future. There is no distinction between minority owners 

and controlling owners. 

The discount rate is meant to represent the underlying risk 

of being in a particular industry or line of business. There 

are instances when a majority shareholder can acquire a 

company and improve the cash flows generated by that 

company. However, this does not necessarily have an 
impact on the general risk level of the cash flows generated 

by the company. 
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When performing discounted cash flow analysis, adjust- market of the twentieth century. That being the case, might 

ments for minority or controlling interest value may be equity risk premium statistics based only on U.S. data over-

more suitably made to the projected cash flows than to state the returns of equities as a whole because they only 

the discount rate. Adjusting the expected future cash flows focus on one successful market? 

better measures the potential impact a controlling party 
may have while not overstating or understating the actual In a recent paper, Goetzmann and Jorion study this ques-

risk associated with a particular line of business. tion by looking at returns from a number of world equity 

markets over the past century.6 The Goetzmann-Jorion 

Appraisers need to note the distinction between a publicly paper looks at the survivorship bias from several differ-

traded value and a minority interest value. Most public ent perspectives. They conclude that once survivorship is 

compar)ies have no majority or controlling owner. There is taken into consideration the U.S. equity risk premium is 

thus no distinction between owners in this setting. One overstated by approximately 60 basis points.7 The non-U.S. 

cannot assume that publicly held companies with no con- equity risk premium was found to contain significantly more 

trolling owner have the same characteristics as privately survivorship bias. 

held companies with both a controlling interest owner and 

a minority interest owner. 

Other Equity Risk Premium Issues 

There are a number of other issues that are commonly 

brought up regarding the equity risk premium that, if cor

rect, would reduce its size. These issues include: 

1. Survivorship bias in the measurement of the equity 

risk premium 
2. Utility theory models of estimating the equity 

risk premium 
3. Reconciling the discounted cash flow approach to the 

equity risk premium 

4. Over-valuation effects of the market 

5. Changes in investor attitudes toward market conditions 

6. Supply side models of estimating the equity 

risk premium 

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

Survivorship 

One common problem in working with financial data is 

properly accounting for survivorship. In working with com

pany-specific historical data, it is important for researchers 

to include data from companies that failed as well as com

panies that succeeded before drawing conclusions from 

elements of that data. 

The same argument can be made regarding markets as a 

whole. The equity risk premium data outlined in this book 

represent data on the United States stock market. The 

United States has arguably been the most successful stock 

Chapter 5: The Equity Risk Premium 

While the survivorship bias evidence may be compelling 

on a worldwide basis, one can question its relevance to 

a purely U.S. analysis. If the entity being valued is a U.S. 

company, then the relevant data set should be the perfor

mance of equities in the U.S. market. 

Equity Risk Premium Puzzle 

In 1985, Mehra and Prescott published a paper that 

discussed the equity risk premium from a utility theory 

perspective. The point that Mehra and Prescott make is 

that under existing economic theory, economists cannot 

justify the magnitude of the equity risk premium. The utility 

theory model employed was incapable of obtaining values 

consistent with those observed in the market. 

This is an interesting point and may be worthy of further 

study, but it does not do anything to prove that the equity 

risk premium is too high. It may, on the other hand, indicate 

that theoretical economic models require further refine

ment to adequately explain market behavior. 

Discounted Cash Flow versus Capital Asset 

Pricing Model 

Two of the most commonly used cost of equity models are 

the discounted cash flow model and the capital asset pric

ing model. We should be able to reconcile the two models. 

In its basic form, the discounted cash flow model states 

that the expected return on equities is the dividend yield 

plus the expected long-term growth rate. The capital asset 

pricing model states that the expected return on equities is 

the risk-free rate plus the equity risk premium.B 
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For the discounted cash flow model we can obtain an esti

mate of the long-term growth rate for the entire economy 

by looking at its component parts. Real Gross Domestic 

Product growth has averaged approximately three percent 

over long periods of time. Long-term expected inflation is 

currently in the range of one percent. Combining these two 

numbers produces an expected long-term growth rate of 

about four percent. Dividend yields have been between two 

percent and three percent historically. The discounted cash 

flow expected equity return is thus between six percent 

and. seven percent using these assumptions. 

If we try to reconcile this expected equity return with 

that found using the capital asset pricing model, we find 

a significant discrepancy. The yield on government bonds 

has been about three percent. If the two rnodels are to 

Graph 5-7: Price-Earnings Multiple versus Subsequent Year's Realized 

Equity Risk Premium 

60 Realized One-Year Equity Risk Premium (%) 

• • 
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-40 

reconcile, the equity risk premium must be in the three to 0 10 20 30 40 50 60 70 

four percent range instead of the seven to eight percent 

range we have observed historically. 

It is not easy to explain why these two models are so 

difficult to reconcile. While it is possible to rnodify the 

assumptions slightly, doing so still does not produce the 

desired results. One explanation might be that one or both 

of the models are too simplistic and therefore lack the abil

ity to resolve this inconsistency. 

Market Bubbles 

Another criticism of using the historical equity risk premium 

is that the market is overvalued. This argument is often 

offered after stock prices have seen a sustained increase. 

The logic of the argument is that abnormally high market 

returns drive the historical equity risk premium higher 

while at the same time driving the expected equity risk 

premium lower. As evidence of the market being over

valued, one can look at the price/earnings multiple of the 

market. Graph 5-7 attempts to demonstrate the relation

ship between the price/earnings multiple and the subse

quent period's equity risk premium. If the above argument 

held, one would expect to find a low equity risk premium 

associated with a high price/earnings multiple frorn the 

prior period. One would also expect a high equity risk pre

mium to be associated with a low price/earnings rnultiple 

in the prior period. From the graph there does not seem 

to be a clear indication of the market being overvalued 

or undervalued with respect to the next period's realized 

equity risk premium. 

2011lbbotson® SBBI® Valuation Yearbook 

Price/Earnings Ratio 

Data from 1926-2010. Source: Historical price/earnings ratios from 
Standard & Poor"s Security Price Index Record and Compustat database. 

There are yet other problerns with this theory. First. the 

equity risk premium is measured over a long historical 

time period. Several years of strong market returns have 

a relatively small impact on the ultimate equity risk pre

rnium estimate. Second, we are attempting to forecast a 

long-term equity risk premium. Even if the market were 

to underperform over several consecutive time periods, 

this should not have a significant impact on expected 

long-terrn returns. Finally, one ratio does not necessarily 

tell the whole story. The price/earnings ratio shows the 

current stock price divided by the historical earnings per 

share. Stock prices should, on the other hand, incorporate 

expectations of future earnings growth. A high market 

price/earnings ratio may indicate that investors expect 

significant future earnings growth. 

Change in Investor Attitudes 

There is no law that states that investor attitudes rnust 

remain constant over time. With the advent of 401(k) 

investing and the increase in education of the investing 

public, the market may have changed. In fact, stock returns 

have become less volatile over time. Graph 5-8 dernon

strates a relative decline in the rolling 60-rnonth standard 

deviation of both large and small stocks. (Standard devia

tion is a measure of the returns' volatility or risk.) This may 

suggest that we have moved into a new market regime in 

which stocks are less volatile and therefore require a lower 

risk prernium than in the past.9 
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Graph 5-8: Roiling 60-Month Standard Deviation for Large and 

Small Stocks 

Monthly Standard Deviation (%) 
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Data from January 1926-December 2010. 

There are two arguments against this rationale. First. it 

could easily be argued that we have moved through a 

series of market regimes during the 85-year history of the 

equity risk premium calculation window used in this book. 

Given that markets and investor attitudes have changed 

over time and the equity risk premium has remained rela

tively constant, there is no reason to believe that a new 

market regime will have any greater or lesser impact than 

any other time period. 

A second argument relates to the demand for investments. 

If investors are more comfortable with the market and with 

stock investing, they will probably place more money into 

Supply Model 

Long-term expected equity returns can be forecasted by 

the use of supply side models. The supply of stock market 

returns is generated by the productivity of the corporations 

in the real economy. Investors should not expect a much 

higher or lower return than that produced by the companies 

in the real economy. Thus, over the long run, equity returns 

should be close to the long-run supply estimate. 

Roger G. Ibbotson and Peng Chen forecast the equity risk 

premium through a supply side model using historical 

data.lO They utilized an earnings model as the basis for 

their supply side estimate; historically, the growth in cor

porate earnings has been in line with the growth of overall 

economic productivity. The earnings model breaks his

torical returns into four pieces, with only three historically 

being supplied by companies: inflation, income return, and 

growth in real earnings per share. The growth in the PIE 

ratio, the fourth piece, is a reflection of investors' chang

ing prediction of future earnings growth. The past supply 

of corporate growth is forecasted to continue; however, a 

change in investors' predictions is not. PIE rose dramati

cally from 1980 through 2001 because people believed that 

corporate earnings were going to grow faster in the future. 

This growth of PIE drove a small portion of the rise in equity 

returns over the same period. 

Graph 5-9 illustrates the price to earnings ratio calculated 

using one-year and three-year average earnings from 1926 

to 2010. The PIE ratio, using one-year average earnings, 

was 10.22 at the beginning of 1926 and ended the year 

2010 at 16.79-an average increase of 0.59 percent per 

year. The highest PIE was 136.55 recorded in 1932, while 

the lowest was 25.06 recorded in 1948. 

the market. This influx of funds will increase the demand Ibbotson Associates revised the calculation of the PIE ratio 

for stocks, which will ultimately increase, not decrease, the from a one-year to a three-year average earnings for use 

equity risk premium. in equity forecasting. This is because reported earnings 

are affected not only by the long-term productivity, but 

Chapter 5: The EquitV Risk Premium 

also by "one-time" items that do not necessarily have the 

same consistent impact year after year. The three-year 

average is more reflective of the long-term trend than the 

year-by-year numbers. The PIE ratio calculated using the 

three-year average of earnings had an increase of 1.66 

percent per year. 

» 

R 
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The historical PIE growth factor using three-year earnings 

of 1.66 percent per year is subtracted from the forecast 

because it is not believed that PIE will continue to increase 

in the future. The market serves as the cue. The current PIE 
ratio is the market's best guess for the future of corporate 

earnings and there is no reason to believe, at this time, that 

the market will change its mind. 

Thus, the supply of equity returns only includes inflation, 

the growth in real earnings per share, and income return: 

SR=[( 1+CPI)X( 1+g REPS)-l]+lnc+Rinv 

9.24%+ =[( 1+2.99%)X( 1+ 1.88%)-1]+4.11%+0.21% 

"difference due tn rounding 

where: 
SR 
CPI 

= the supply of the equity return; 
= Consumer Price Index (inflation); 

gREPS = the growth in real earning per share; 
Inc = the income return; 
Rinv = the reinvestment return. 

2011 Ibbotson® SBBI® Valuation Yearbook 

The forward-looking earnings model calculates the long

term supply of U.S. equity returns to be 9.24 percent. 

Graph 5-10: Historical and Forecast Equity Returns 
Based on Eamings Model 

12 

Historical Returns Earnings Forecast 

I!iI Inflation L.' Growth in Eamings Per Share lSI PIE Growth Rate I!iI Income Return 

Data from 192fi-2010. Results add up geometrically. not arithmetically. The darkest 
shade in the graph represents reinvested returns and an interaction factor between 
the return components. 

Graph 5-10 illustrates the decomposition of historical equi

ty returns from 1926-2010. It also illustrates the historical 

components that are supplied by companies: inflation, . 

income return, and growth in real earnings per share. Once 

again the main difference between the historical and fore

cast equity returns is the exclusion of growth in PIE ratio in 

the forecasted earnings model. 
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Graph 5-11: Historical and Forecast Equity Risk Premium 

12 

Historical ERP Supply Side (ERPI 

1111 Inflation G Real Risk·Free Rate 1111 Equity Risk Premium 

Oata from 1926-2010. Results add up geometrically. not arithmetically. The darkest 
shade in the graph represents reinvested returns and an interaction factor between 
the return components. 

Table 5-6: Supply Side and Historical Equity Risk Premium Over lime 

Period 
Length 
IYrs.) 

85 
84 

Period 
Oates 

1926-2010 ........................... 
1926-2009 
1926-2008 

gIP/E) 

0.60 
0.96 
0.79 

Arithmetic Average 
Supply Side Equity Historical Equity 
Risk Premium 1%) Risk Premium 1%) 

5.96 6.72 
5.55 6.67 
5.53 ..................... 

82 
81 

1926-2007 1.15 
6.47 
7.06 

1926-2006 
80 1926-2005 
79 1926-2004 ............. -...................... . 
78 1926-2003 
77 1926-2002 
76 1926-2001 
75 1926-2000 

0.83 
1.09 
1.17 
1.53 
1.49 

7.13 
7.08 

6.18 7.17 
5.94 7.19 .-..................... . 
5.65 6.97 
5.71 7.43 
6.06 7.76 ...................................................................... . ..................................... . 

74 1926-1999 ................................ 
73 1926-1998 ..................................... 
72 1926-1997 ..................................... 
71 1926-1996 
70 1926-1995 ........................ 
69 1926-1994 ....................... 
68 1926-1993 ......... ...................... . 
67 1926-1992 .................................... 
66 1926-1991 
65 1926-1990 
64 1926-1989 ............................. 
63 1926-1988 
62 1926-1987 

Data from 1926-2010. 

1.52 6.32 8.07 ............................. 
1.40 6.35 7.97 ..................................... -...................... . 
1.20 
0.87 
0.74 

6.37 ...................... 
6.46 
6.47 

7.77 
7.50 
7.37 

0.59 6.32 7.04 ............................................ 
0.90 6.17 7.22 ........................................................................... 
1.15 5.98 7.29 
1.12 6.12 7.39 
0.67 6.36 7.16 ........................... 
0.60 6.72 7.45 
0.32 6.78 7.21 
0.36 6.74 7.20 

Chapter 5: The Equity Risk Premium 

The Supply Side equity risk premium is calculated to be 

3.91 percent on a geometric basis. 

SERP= (1+SR) 
(1+CPI)X(1+RRf) 

(1+9.24%) 
3.91 % * = -r:--:-::':-:-:T-;c-'-c:--:-::-:::T 

(1+2.99% )X(1+2.08%) 

'difference due to rounding. 

where: 
SERP 
SR 
CPI 
RRf 

the supply side equity risk premium; 
the supply of the equity return; 
Consumer Price Index (inflation I; and. 
the real risk-free rate. 

Graph 5-11 compares the historical equity risk premium. 

which includes the PIE ratio. to the supply side equity risk 

premium calculated from 1926 to 201 0 on a geometric 

basis. Contrary to several recent studies on equity risk pre

mium that declare the forward-looking equity risk premium 

to be close to zero. or even negative. Ibbotson and Chen 

have found the long-term supply of equity risk premium to 

be only slightly lower than the straight historical estimate. 

The supply side equity risk premium calculated earlier 

is a geometric calculation. An arithmetic calculation. as 

mentioned earlier in the chapter. is most appropriate 

when discounting future cash flows. For use as the 

expected equity risk premium in either the CAPM or the 

buildup approach. the arithmetic calculation is the rel

evant number. There are several ways to convert the 

geometric average into an arithmetic average. One method 

is to assume the returns are independently lognormally 

distributed over time. where the arithmetic and geomet

ric averages roughly follow the following relationship: 

(f2 

RA=RG+T 

5.99% =3.88%+ 20.51% 2 
2 

where: 

RA = the arithmetic average; 

RG = the geometric average; 

(f = the standard deviation of equity returns. 
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As stated in IRS Ruling 59-60, although valuation is a for- When performing a discounted cash flow analysis, both the 

ward-looking process, it must be based on facts available discount rate and the cash flows should be on the same tax 

as of the required date of appraisal. Therefore, Ibbotson basis. Most valuation settings rely on after-tax cash flows; 

provides data critical to the valuation process as far back the use of an after-tax discount rate would thus be appro-
as 1926, such as the historical equity risk premium and size 

premium presented in Appendix A of this book. Similarly, 

Table 5-6 presents the supply side equity risk premium, on 

an arithmetic basis, beginning in 1926 and ending in each 

of the last 25 years. 

As (llentioned earlier, one of the key findings of the 

Ibbotson and Chen study is that PIE increases account 

for only a small portion of the total return of equity. The 

reason we present supply side equity risk premium going 

back only 25 years is because the PIE ratio rose dramati

cally over this time period, which caused the growth rate 

in the PIE ratio calculated from 1926 to be relatively high. 

The subtraction ofthe PIE growth factor from equity returns 

has been responsible for the downward adjustment in 

the supply side equity risk premium compared to the histori

ca I estimate. Beyond the last 25 years, the growth factor 

in the PIE ratio has not been dramatic enough to require 

an adjustment. 

priate in most cases. However, there are some instances 

(usually because of regulatory or legal statute reasons) in 

which it is necessary to calculate a pre-tax value. In these 

cases, a pre-tax cost of capital or discount rate should be 

employed. There is no easy way, however, to accurately 

modify the return on a market index to a pre-tax basis. 

This modification would require estimating pre-tax returns 

for all of the publicly traded companies that comprise the 

market benchmark. 

This presents a problem when a pre-tax discounted cash 

flow analysis is required. Although not completely correct, 

the easiest way to convert an after-tax discount rate to a 

pre-tax discount rate is to divide the after-tax rate by (1 

minus the tax rate). This adjustment should be made to the 

entire discount rate and not to its component parts (i.e., the 

equity risk premium). Take note that this is a "quick and 

dirty" way to approximate pre-tax discount rates. 

The tax rate to use in this "quick and dirty" method pres-

This section has briefly reviewed some of the more ents yet another problem. As seen in the discussion of the 

common arguments that seek to reduce the equity risk pre- weighted average cost of capital in Chapter 1, companies 

mium. While some of these theories are compelling in an do not always pay the top marginal tax rate. New research 

academic framework, most do little to prove that the equity has shown some progress in quantifying the expected 

risk premium is too high. When examining these theories, it future tax rates. See Chapter 1 for more detail. 1,',1 

is important to remember that the equity risk premium data 

outlined in this book (both the historical and supply side 

estimates) are from actual market statistics over a long 

historical time period. 

Taxes and Equity Risk Premium Calculations 

All of the risk premium statistics included in this publica

tion are derived from market returns earned by an investor. 

The investor receives dividends and realizes price apprecia

tion after the corporation has paid its taxes. Therefore, it is 

implicit that the market return data represents returns after 

corporate taxes but before personal taxes. 
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gains. In their comments on the study, Ibbotson and Lummer show that these 

"real" risk premia adjust for inflation twice, "creating variables with no eco

nomic content" In addition, separating income and capital gains does not 

shed light on the behavior of the risk premia as a whole. 

Chapter 5: The Equity Risk Premium 

5 Page 59 This assertion is further corroborated by data presented in Global 

Investing: The Professional's Guide to the World of Capital Markets (by Roger 

G. Ibbotson and Gary P. Brinson and published by McGraw-Hili, New York). 

Ibbotson and Brinson constructed a stock market total return series back to 

1790. Even with some uncertainty about the accuracy of the data before the 

mid-nineteenth century, the results are remarkable. The real (adjusted for 

inflation) returns that investors received during the three 50-year periods and 

one 51-year period between 1790 and 1990 did not differ greatly from one 

another (that is, in a statistically significant amount). Nor did the real returns 

differ greatly from the overall 201-year average. This finding implies that 

because real stock market returns have been reasonably consistent over time, 

investors can use these past returns as reasonable bases for forming their 

expectations of future returns. 

5 Page 62 Goetzmann, William, and Philippe Jorion." A Century of Global Stock 

Markets:' Working Paper 5901, National Bureau of Economic Research, 1997. 

7 Page 62 Note that the equity risk premium referred to in the Goetzmann 

and Jorion paper is not the same as the equity risk premium covered in this 

publication. Among other differences, their equity risk premium is based on 

a longer history of data and does not take dividend income or reinvestment 

into account 

B Page 62 The discounted cash flow model is a modification of the Gordon 

Growth model, which states that where Po is the price of the security today, 

01 is the dividend from next period, k is the cost of equity, and g is the . 

expected growth rate in dividends. The capital asset pricing model is stated 

as ki = J3i (ERP)+rf where ki is the cost of equity for company i, J3i is the 

beta for company i, ERP is the equity risk premium, and rf is the risk-free 

rate. For the market as a whole, the capital asset pricing model can be writ

ten as k=ERP+rf because the market beta, by definition, is 1. For more 

information on these models, see Chapter 4. 

9 Page 63 Note that the recent increase in market volatility, particularly 

in 1998, may also place into question the validity of this argument 

10 Page 64 Ibbotson, Roger G., and Peng Chen;long-Run Stock Returns: 

Participating in the Real Economy." Financial Analysts Joumal, January/ 

February, vol. 59, no.1, 2003, pp. 88--98. 
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Capital Asset Pricing Model (CAPM) Cost-of-Common-Equity Estimates
for MoPSC Staff's Proxy Group of Four Water Companies Corrected

to Reflect a Projected Risk-Free Rate, a Market Equity Risk Premium which Accounts for
a Properly Derived Historical and projected Market Equity Risk Premium

as well as the Empirical Capital Asset Pricing Model (ECAPM)

1 2 3 4 5 6

MoPSC Staff's Proxy Group of 
Six Water Companies

Value Line 
Adjusted 
Beta (1)

American States Water Co. 0.75 9.31 % 4.95 % 11.93 % 12.51 % 12.22 %
Aqua American, Inc. 0.65 9.31 4.95 11.00 11.82 11.41
California Water Service 0.70 9.31 4.95 11.47 12.17 11.82
Connecticut Water Service 0.80 9.31 4.95 12.40 12.86 12.63
SJW Corp. 0.90 9.31 4.95 13.33 13.56 13.45
York Water Co. 0.70 9.31 4.95 11.47 12.17 11.82

Average 11.93 % 12.51 % 12.23 %

Notes
(1) From Column 2 of Schedule 18 of Mr. Barnes' Direct Exhibit.
(2)

(3)

(4) Calculated as shown on page 2 of Schedule PMA-12, note 3.
(5) Calculated as shown on page 2 of Schedule PMA-12, note 4.
(6) Average of Columns 4 and 5.  

Average of the Ibbotson long-term arithmetic mean risk premium of 6.70% and the projected 3-5 
year return of the market as calculated by the 13 week average market appreciation potential 
published by Value Line ended September 30, 2011 minus Mr. Barnes' projected risk-free rate.  
The average risk premium is 9.31%. ((6.70% + 11.91%) / 2 = 9.31%)

Average of the projected risk-free rate for the years 2012 and 2013 as shown on Schedule 5 of 
Mr. Barnes' Direct Exhibit. ((4.90% + 5.00%) / 2 = 4.90%)

Missouri-American Water Company

Market Risk 
Premium (2)

Risk-Free 
Rate (3)

Traditional 
CAPM Cost 

Rate (4)

ECAPM 
Cost Rate 

(5)

Indicated 
Common 

Equity Cost 
Rate (6)

Schedule PMA-23
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Capital Structure Based upon Total Permanent Capital for the
MIEC Witness Gorman's Proxy Group of Eight Water Companies

2006 - 2010, Inclusive

5 YEAR
2010 2009 2008 2007 2006 AVERAGE

American States Water Co. 
Long-Term Debt 44.30 % 46.95 % 46.25 % 46.99 % 48.61 % 46.62 %
Preferred Stock 0.00 0.00 0.00 0.00 0.00 0.00
Common Equity 55.70 53.05 53.75 53.01 51.39 53.38
     Total Capital 100.00 % 100.00 % 100.00 % 100.00 % 100.00 % 100.00 %

American Water Works Co., 
Inc. 
Long-Term Debt 56.73 % 56.98 % 53.75 % 51.05 % 46.93 % 53.08 %
Preferred Stock 0.29 0.30 0.32 0.31 0.06 0.26
Common Equity 42.98 42.72 45.93 48.64 53.01 46.66
     Total Capital 100.00 % 100.00 % 100.00 % 100.00 % 100.00 % 100.00 %

Aqua America, Inc.
Long-Term Debt 57.05 % 56.59 % 54.21 % 55.88 % 51.55 % 55.06 %
Preferred Stock 0.02 0.02 0.09 0.09 0.10 0.06
Common Equity 42.93 43.39 45.70 44.03 48.35 44.88
     Total Capital 100.00 % 100.00 % 100.00 % 100.00 % 100.00 % 100.00 %

California Water Service 
Group 
Long-Term Debt 52.51 % 47.93 % 41.88 % 42.86 % 43.47 % 45.73 %
Preferred Stock 0.00 0.00 0.00 0.51 0.51 0.20
Common Equity 47.49 52.07 58.12 56.63 56.02 54.07
     Total Capital 100.00 % 100.00 % 100.00 % 100.00 % 100.00 % 100.00 %

Connecticut Water Service, 
Inc. 
Long-Term Debt 49.32 % 50.59 % 46.94 % 47.76 % 44.42 % 47.81 %
Preferred Stock 0.34 0.35 0.39 0.44 0.49 0.40
Common Equity 50.34 49.06 52.67 51.80 55.09 51.79
     Total Capital 100.00 % 100.00 % 100.00 % 100.00 % 100.00 % 100.00 %

Middlesex Water Company
Long-Term Debt 43.91 % 47.35 % 49.10 % 49.48 % 48.78 % 47.72 %
Preferred Stock 1.07 1.24 1.22 1.46 2.95 1.59
Common Equity 55.02 51.41 49.68 49.06 48.27 50.69
     Total Capital 100.00 % 100.00 % 100.00 % 100.00 % 100.00 % 100.00 %

SJW Corporation 
Long-Term Debt 53.79 % 49.52 % 46.08 % 47.79 % 41.83 % 47.80 %
Preferred Stock 0.00 0.00 0.00 0.01 0.01 0.00
Common Equity 46.21 50.48 53.92 52.20 58.16 52.20
     Total Capital 100.00 % 100.00 % 100.00 % 100.00 % 100.00 % 100.00 %

York Water Company
Long-Term Debt 48.28 % 47.16 % 55.31 % 51.17 % 48.82 % 50.15 %
Preferred Stock 0.00 0.00 0.00 0.00 0.00 0.00
Common Equity 51.72 52.84 44.69 48.83 51.18 49.85
     Total Capital 100.00 % 100.00 % 100.00 % 100.00 % 100.00 % 100.00 %

MIEC Witness Gorman's 
Proxy Group of Eight Water 
Companies
Long-Term Debt 50.73 % 50.38 % 49.19 % 49.12 % 46.80 % 49.24 %
Preferred Stock 0.22 0.24 0.25 0.35 0.52 0.32
Common Equity 49.05 49.38 50.56 50.53 52.68 50.44
     Total Capital 100.00 % 100.00 % 100.00 % 100.00 % 100.00 % 100.00 %

Source of Information
     EDGAR Online's I-Metrix Database
     Annual Forms 10-K
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No. Principal Methods

1. Discounted Cash Flow Model (DCF) (1) 10.53              %

2. Capital Asset Pricing Model (CAPM) (2) 12.23

3. Indicated Common Equity Cost Rate before Adjustment 
for Business Risks 11.38 %

4. Flotation Cost Adjustment (3) 0.15

5. Financial Risk Adjustment (4) 0.75

6. Business Risk Adjustment (5) 0.35

7. Indicated Common Equity Cost Rate 12.63             %

 Notes:  (1) From Schedule PMA-19.
(2) From Schedule PMA-21.
(3) From Ms. Ahern's electronic rebuttal workpapers.
(4)

(5)

Missouri-American Water Company
Brief Summary of MoPSC Staff's Corrected Common Equity Cost Rate

Financial risk adjustment to reflect the greater financial risk inherent the MoPSC 
Staff's recommended capital structure relative to Staff's proxy group of six water 
companies.
Business risk adjustment to reflect Missouri-American Water Company's greater 
unique business risks relative to the proxy group as detailed in Ms. Ahern's direct 
testimony.

MoPSC Staff's 
Proxy Group of Six 
Water Companies
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Abstract The regulatory process for setting public utilities’ allowed rate of return on
common equity has generally used the Gordon DCF, CAPM and Risk Premium spec-
ifications to estimate the cost of common equity. Despite the widely known problems
with these models, there has been little movement to adopt more recently developed
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This paper presents, validates empirically and applies a general yet simple consump-
tion-based asset pricing specification to model the risk-return relationship for stocks
and estimate the cost of common equity for public utilities. The model is not nec-
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262 P. M. Ahern et al.

1 Introduction

Following electricity deregulation with the National Energy Policy Act of 1992, the
estimation of the cost of common equity capital remains a critical component of
the utility rate-of-return regulatory process. Since the cost of common equity is not
observable in capital markets, it must be inferred from asset pricing models. The
models that are commonly applied in regulatory proceedings are the Gordon (1974)
Discounted Cash Flow (DCF), the Capital Asset Pricing (CAPM) and Risk Premium
Models. There are other tools used to estimate the cost of common equity such as
comparable earnings or earnings-to-price ratios, but they are not asset pricing mod-
els. The empirical literature on the CAPM is vast {Fama and French (2004)} and the
CAPM is used by a number of US regulatory jurisdictions. The DCF model has not
been empirically tested to the same extent as the CAPM, yet it is considered by many
US regulatory jurisdictions.

The purpose of this paper is to present, test empirically and apply a recently devel-
oped general consumption-based asset pricing model that estimates the risk-return
relationship directly from asset pricing data and, when estimated with recently devel-
oped time series methods, produces a prediction of the equity risk premium that is
driven by its predicted volatility. The predicted risk premium is then added to a risk-
free rate of return to provide an estimate of the cost of common equity. We pre-
dict two forms of the equity risk premium with the model, the risk premium net of
the risk-free rate and the equity-to-debt risk premium (equity risk premium net of the
relevant bond yield for the company’s stock). Either can be applied to predict the com-
mon equity cost of capital for a public utility. Although the model is tested and applied
to public utilities for rate of return regulation, it can be used to estimate the cost of
capital for any stock. Section 2 reviews the asset pricing models typically used in pub-
lic utility rate cases and the generalized consumption asset pricing model we propose
to estimate the cost of common equity. Section 3 discusses the data and the empirical
testing of the consumption asset pricing model. Section 4 reviews the application of the
model and compares it with the DCF and CAPM results. Section 5 is the conclusion.

2 DCF, CAPM and consumption asset pricing model

2.1 DCF and CAPM approaches

The standard DCF model frequently used in estimative the cost rate of common equity
in regulatory proceedings is defined by the following equation:

k = D0 (1 + g) /P0 + g,

where k is the expected return on common equity; D0 is the current dividend per share;
g is the expected dividend per share growth rate; and P0 is the current market price.

The DCF was developed by Gordon (1974) specifically for regulatory purposes.
Underlying the DCF model is the theory that the present value of an expected future
stream of net cash flows during the investment holding period can be determined
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New approach to estimating the cost of common equity capital 263

by discounting those cash flows at the cost of capital, or the investors’ capitaliza-
tion rate. DCF theory indicates that an investor buys a stock for an expected total
return rate which is derived from cash flows received in the form of dividends plus
appreciation in market price (the expected growth rate) over the investment holding
period. Mathematically, the expected dividend yield (D0(1 + g)/P0) on market price
plus an expected growth rate equals the capitalization rate, i.e., the expected return on
common equity.

The standard DCF contains several restrictive assumptions, the most contentious
of which during utility cost of capital proceedings is typically that dividends per share
(DPS), book value per share (BVPS), earnings per share (EPS) as well as market price
grow at the same rate in perpetuity. There is also considerable contention over the
proper proxy for g, prospective or historical growth in DPS, BVPS, EPS and market
price and over what time period. In addition, although the standard DCF described
above is a single stage annual growth model, there is considerable discussion over the
use of multiple stage growth models during regulatory proceedings. Some analysts use
the discrete version and others use the continuous version of the DCF model. Solving
these models for k, the cost of common equity, results in differing equations to solve
for k. The equation above is from the discrete version. The continuous version uses the
current dividend yield and is not adjusted by g, which results in a lower estimate for k.
Because of these and other restrictive assumptions that require numerous subjective
judgments in application, it is often difficult for regulatory commissions to reconcile
the frequently large disparities in rates of return on common equity recommended by
various parties in a public utility rate case.

The CAPM model is defined by the following equation:

k = R f + β
(
Rm − R f

)
,

where k is the expected return on common equity; R f is the expected risk-free rate of
return; β is the expected beta; and Rm is the expected market return.

CAPM theory defines risk as the co-variability of a security’s returns with the
market’s returns or β, also known as systematic or market risk, with the market beta
being defined as 1.0. Because CAPM theory assumes that all investors hold perfectly
diversified portfolios, they are presumed to be exposed only to systematic risk and the
market (according to the model) will not reward them a risk premium for unsystematic
or non-market risk. In other words, the CAPM presumes that investors require com-
pensation only for systematic or market risks which are due to macroeconomic and
other events that affect the returns on all assets. Mathematically, the CAPM is applied
by adding a forward-looking risk-free rate of return to an expected market equity risk
premium adjusted proportionately by the expected beta to reflect the systematic risk.

As with the DCF, there is considerable contention during regulatory cost of capital
proceedings as to the proper proxies for all components of the CAPM: the R f , the
Rm , as well as β. In addition, the CAPM assumption that the market will only reward
investors for systematic or market risk is extremely restrictive when estimating the
expected return on common equity for a single asset such as a single jurisdictional
regulated operating utility. Additionally, this assumption requires that the investor
have a perfectly diversified portfolio, that is, one with no unsystematic risk. Since
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264 P. M. Ahern et al.

this assumption is not applicable, estimating the cost of common equity capital for a
single utility’s common equity undoubtedly will not reflect the risk actually faced by
the imperfectly diversified investor.

As will be discussed in the next section, our application of the risk premium
approach, the consumption asset pricing model and GARCH1 rest on minimal
assumptions and restrictions and therefore requires considerably less judgment in its
application.

2.2 Risk premium approach, consumption asset pricing models, and GARCH

A widely used model to estimate the cost of common equity capital for public utilities
is the risk premium approach. This approach often estimates the expected rate of return
as the long-term historic mean of the realized risk premium above an historic yield
plus the current yield of the relevant bond applicable to a specific utility or peer group
of utilities. Litigants in public utility rate proceedings debate the choice of inputs to
estimate the risk premium as well as how far back to reach into history to collect data
for calculating an average that is representative of a forward-looking premium.

It is surprising that, as popular as the risk premium method is in public utility rate
cases, the intuitively appealing general consumption-based asset pricing model, with
its minimal assumptions and strong theoretical foundation, has not been applied to
estimate the cost of common equity capital for public utilities. The model provides
projections of the conditional expected risk premium on an asset based on its relation
to its predicted conditional volatility. This model generalizes the well known special
case asset pricing models such as the Merton (1973) intertemporal capital asset pricing
model, Campbell (1993) intertemporal asset pricing model, and the habit-persistence
model of Campbell and Cochrane (1999), which are special cases of the general model.
The relation of the model to their specialized cases can be found in Cochrane (2006)
and Cochrane (2007). The approach of consumption asset pricing models is to make
investment decisions that maximize investors’ utility from the consumption that they
ultimately desire, not returns.

Even if the model is not used to project directly the expected risk premium, it can,
at a minimum, be used to verify that the risk premia data chosen for estimating the cost
of capital is empirically validated by fitting the model well. The model can be used
to predict the equity risk premia net of the risk-free rate (equity risk premium) or to
predict the equity-to-debt risk premium for a firm. We perform both of these empirical
tests in this paper. The general consumption-based asset pricing model developed in
Michelfelder and Pilotte (2011) and based on Cochrane (2004) provides the relation-
ship of the ex ante risk premium to an asset’s own volatility in return:

Et [Ri,t+1] − R f,t = −volt [Mt+1]
Et

[
Mt+1

] volt [Ri,t+1]corrt [Mt+1, Ri,t+1]. (1)

1 GARCH refers to the generalized autoregressive conditional heteroskedasticity regression model which
is discussed below.
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where volt is the conditional volatility, corrt is the conditional correlation, and Mt+1
is the stochastic discount factor (SDF).

The SDF is the intertemporal marginal rate of substitution in consumption, or,
Mt+1 = β

Uc,t+1
Uc,t

, where the Uc’s are the marginal utilities of consumption in the next
period, t +1, and the current period, t , and β is the discount factor for period t to t +1.
Equation 1 shows that the algebraic sign of the relation between the expected risk
premium and the conditional volatility of an asset’s risk premium is determined by the
correlation between the asset’s return and the SDF. That is, the direction of the relation
between the asset return and the ratio of intertemporal marginal utilities in consump-
tion inversely determines the relation between the expected risk premium and condi-
tional volatility. When the correlation is equal to negative one, the asset’s conditional
expected risk premium is perfectly positively correlated with its conditional volatility.
A positive relation between the conditionally expected risk premium and volatility
obtains when −1 < corrt < 0. A negative relation obtains when 0 < corrt < 1.
For an asset that represents a perfect hedge against shocks to the marginal utility of
consumption, with corrt = 1, there will be a perfect negative correlation between the
conditionally expected risk premium and its volatility.2 Therefore, estimates of the
relation between the first two conditional moments of a public utility stock’s returns
provide a direct test of the effectiveness of a public utility stock, or any asset, as a
consumption hedging asset. In Eq. 1, volt [Mt+1]/Et [Mt+1] is the slope of the mean-
variance frontier. If this slope changes over time, the estimated relation between the
stock’s risk and return will vary over time. This model can also be viewed simplisti-
cally as the projected expected risk premium as a function of its own projected risk,
given information available at time t .

Note that the model allows for the expected risk premium to be negative if the asset
hedges shocks to the marginal utility of consumption. Investors are willing to accept
an expected rate of return lower than the risk-free rate of return if the pattern of vola-
tility is such that returns are expected to rise with expected reductions in consumption.
Simply, investors are willing to pay a premium for a higher level of returns volatility
that has the desired pattern of returns. These desired returns patterns have a tendency
to offset drops in consumption. Therefore, this model shows that investors may not be
averse to volatility, but rather to the timing of expected changes in returns.

Summarizing, several conclusions can be drawn from the general model of asset
pricing. First, the sign of the relation between a stock’s risk premium and conditional
volatility depends on the extent to which the stock serves as an intertemporal hedge
against shocks to the marginal utility of consumption. Second, the relation between
stock risk and return may be time-varying depending on changes in the slope of the
mean-variance frontier. Third, hedging assets have desired patterns of volatility that
result in expected rates of return that are less than the risk-free rate. We do not expect

2 A hedging asset is one that has a positive increase in returns that is coincident with a positive shock in the
ratio of intertemporal marginal utilities of consumption. Note that if we assume a concave utility function
in consumption, as consumption declines, the marginal utility of consumption rises relative to last period
marginal utility. If we think of a decline in consumption as a contraction in the business cycle, the hedging
asset delivers positive changes in returns when the business cycle is moving into a contraction, and therefore
the asset is a business cycle hedge.
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that public utility stocks serve as a hedging asset as they are not viewed as defensive
stocks (they do not rise in value during downturns in the stock market) due to asym-
metric regulation and returns as discussed in detail in Kolbe and Tye (1990). Under
asymmetric regulation, utility regulators have a tendency to allow the return on equity
to fall below the allowed return during downturns in the business cycle and to reduce
the return should it rise above the allowed return during expansions. Therefore we
expect that the parameter estimates of the return-risk relationship to be positive as
utility stocks are hypothesized to not be hedges.

We use the GARCH model to estimate the general asset pricing model since the
GARCH model accommodates ARCH effects that improve the efficiency of the param-
eter estimates. It also provides a volatility forecasting model for the conditional vol-
atility of the asset’s risk premium. The conditional volatility projection is used, in
turn to predict the expected risk premium. We also use the GARCH-in-Mean model
(GARCH-M) since it specifies that the conditional expected risk premium is a linear
function of its conditional volatility. There is a vast body of literature that estimates
asset pricing models with the GARCH and GARCH-M methods and therefore we will
not attempt to summarize them here.

The GARCH-M model was initially developed and tested by Engle et al. (1987)
to estimate the relationship between US Treasury and corporate bond risk premia and
their expected volatilities. The GARCH-M model is specified as:

Rt+1 − R f,t+1 = ασ 2
t+1 + εt+1 (2)

σ 2
t+1 = β0 + β1σ

2
t + β2ε

2
t + ηt+1 (3)

εt |ψt−1 ∼ T (0, σ 2
t ) (4)

where Rt+1 is the expected total return on the public utility stock index or individual
utility stock; R f,t+1 is the risk-free rate of return or the yield on an index of pub-
lic utility bonds of a specified bond rating for the equity-to-debt premium; σ 2

t+1 is
the conditional or predicted variance of the risk premium that is conditioned on past
information (ψt−1); and εt is the error term that is conditional on ψt−1.

The conditional distribution of the error term is specified as the non-unitary vari-
ance T-distribution due to the thick-tailed distribution of the risk premia data. If the
error distribution is thick-tailed, using an approximating distribution that accommo-
dates thick tails improves the efficiency of the estimates. The parameter, α, is the
return-to-risk coefficient as specified in Eq. 1 as:

α = −volt [Mt+1]
Et

[
Mt+1

] corrt [Mt+1, Ri,t+1] (5)

Note that the coefficient will be positive if the conditional correlation between the
SDF and the asset return is negative, indicating that the stock is not a hedging asset.
Recall that the SDF is the ratio of intertemporal marginal utilities. Assuming a concave
utility function, an upward shock in the ratio implies falling consumption, therefore
an associated rise (positive correlation) in the return (Ri ) would offset the reduction
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New approach to estimating the cost of common equity capital 267

in consumption, thereby causing the sign of α to be negative. The parameter, α, is also
the ratio of risk premium to variance, or, the Sharpe ratio.

The intercept in Eq. 2 is restricted to zero as specified by the general asset pricing
model specification. The restriction on the intercept equal to zero has been found to be
robust in producing consistently positive and significant relationships between equity
risk premia and risk in GARCH-M models. This is discussed in Lanne and Saikkonen
(2006) and Lanne and Luoto (2007). We have found the same results in our model-
ing in this paper, although we have excluded these results for brevity (available upon
request). Therefore we specify the prior assumption that the intercept or the “excess”
return, i.e., the return not associated with risk to be equal to zero and drop the intercept
from the model.

The consumption asset pricing model is estimated in the empirical section of the
paper and applied in the applications section of the paper. The model is tested to (1)
determine if equity-to-debt risk premium indices for utilities of differing risk specified
by differing bond ratings are validated by the asset pricing model and therefore have
some empirical support for risk premium prediction and application to utility cost of
capital estimation, (2) determine whether equity risk premia can be predicted and fit
the model and therefore be used to estimate the cost of common equity, (3) empirically
test the consumption asset pricing model, and (4) ascertain whether utility stocks are
assets that hedge shocks to the marginal utility of consumption.

If utility stocks are hedging assets then the cost of common equity should reflect a
downward adjustment to a specified risk-free rate to reflect investors’ preferences for
a hedge and the compensation that they are willing to pay for it.

3 Data and empirical results

We use portfolios as represented by public utility stock and bond indices to estimate
the conditional return-risk relationship for the equity-to-debt premium. The equity-
to-debt risk premium data employed for estimating Eq. 1 with the GARCH-M con-
ditional return-risk regressions are monthly total returns on the Standard and Poor’s
Public Utilities Stock Index (utility portfolio), and the monthly Moody’s Public Utility
Aa, A, and Baa yields for the debt cost. We also obtained equity risk premia for the
utility portfolio using the Fama-French specified risk-free rate of return, which is the
holding period return on a 1-month US Treasury Bill. The data range from January
1928 to December 2007 with 960 observations. The return-risk relationships for the
equity-to-debt premia are risk-differentiated by their own bond rating.

As a check, we also estimate Eq. 1 with the GARCH-M for large common stock
returns using the monthly Ibbotson Large Company Common Stocks Portfolio total
returns and the Ibbotson US Long-Term Government income returns as the risk-free
rate. Additionally, as another check, we do the same for the University of Chicago’s
Center for Research in Security Prices value-weighted stock index (CRSP) using the
Fama-French risk-free rate. This is the Fama-French specification of the market eq-
uity risk premium. The data range from January 1926 to December 2007 with 984
observations for the Large Company Common Stock estimation and the data ranges
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Table 1 Descriptive statistics: public utility and large company common stocks equity-to-debt and equity
risk premia

Utility bond rating Mean Std. Dev. Skewness Kurtosis JB

Aa 0.0037 0.0568 0.0744 10.07 2,001.2***

A 0.0035 0.0568 0.0632 10.06 1,991.8***

Baa 0.0031 0.0568 0.0375 10.02 1,973.6***

Ibbotson

Large common stocks 0.0054 0.0554 0.4300 12.84 3,954.7***

CRSP value-weighted stock index 0.0062 0.0544 0.2309 10.92 2,519.1***

The public utility equity-to-debt risk premia monthly time series is from January 1928 to December 2007
with 960 observations. The equity risk premium monthly time series for the Large Common Stocks and the
CRSP index are January 1926 to December 2007 with 984 observations, and January 1926 to December
2007 with 984 observations, respectively. The public utility stocks equity-to-debt risk premia are calculated
as the total return on the S&P Public Utilities Index of stocks minus the Moody’s Public Utility Aa, A, and
Baa Indices yields to maturity. The Large Company Common Stock equity risk premia are the monthly
total returns on the Ibbotson Large Company Common Stocks Portfolio minus the Ibbotson Long-Term
US Government Bonds Portfolio income yield. The CRSP equity risk premia, or the Fama-French market
risk premia are the CRSP total returns on the value-weighted equity index minus the 1-month holding
period return on a 1 month Treasury Bill. The Jarque-Bera (JB) statistic is a goodness-of-fit measure of the
departure of the distribution of a data series from normality, based on the levels of skewness and excess
kurtosis. The JB statistic is χ2 distributed with 2◦ of freedom. *** Significant at 0.01 level, one-tailed test

from January 1928 to January 2007 with 960 observations (same as the utilities) for
the CRSP estimation.

Table 1 displays the descriptive statistics for these data. We have estimated the
mean, standard deviation, skewness and kurtosis parameters, as well as the Jarque-
Bera (JB) statistic to test the distribution of the data. The means of the utility equity-
to-debt risk premia fall as the risk (bond rating) declines. This is consistent with the
notion that larger yields are subtracted from stock returns the lower the bond rating.
Intertemporally, there is an inverse relationship between risk premia and interest rates
(See Brigham et al. (1985) and Harris et al. (2003)). The mean for risk premia will
have a tendency to be larger during low interest rate periods.

Not surprisingly, large company common stocks have the highest mean risk premia
as the majority of these firms are not rate-of-return regulated firms with a ceiling on
their ROE’s close to their cost of capital. Interestingly, the standard deviations of the
utility stock returns are similar and slightly higher than large company common stocks.
Skewness coefficients are small and positive except for Ibbotson large company com-
mon stock returns and CRSP returns that have large positive skewness. This suggests
that large unregulated stocks have a tendency to have more and larger positive shocks
in returns than do utilities that are rate of return regulated. The kurtosis values show
that all of the risk premia are thick-tail distributed. This is also found in the significant
JB statistics that test the null hypothesis that the data are normally distributed. The null
hypothesis is rejected for all assets. The high kurtosis, low skewness, and significant
JB statistics show that the risk premia data are substantially thick-tailed, except for
non-utility stocks that are both skewed and thick-tailed. Therefore, robust estimation
methods are required to produce efficient regression estimates with non-normal data.
Additionally, although not shown but available upon request, the serial correlation and
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ARCH Lagrange Multiplier tests show that residuals from OLS regressions of risk pre-
mia on volatilities follow an ARCH process. Therefore, the GARCH-M method will
improve the efficiency of the estimates. We specify the regression error distribution
as a non-unitary variance T-distribution so that thick-tails could be accommodated in
the estimation and therefore produce increasingly efficient parameter estimates.

We used maximum likelihood estimation with the likelihood function specified
with the non-unitary-variance T-distribution as the approximating distribution of the
residuals to accommodate the thick-tailed nature of the error distribution. The equa-
tions are estimated as a system using the Marquardt iterative optimization algorithm.
The chosen software for estimating the model was EViews© version 6.0 (2007).

Table 2 shows the GARCH-M estimations for the consumption asset pricing Eq. 1.
We have estimated Eq. 1 for the utility equity risk premia using the Fama-French
risk-free rate in addition to the equity-to-debt risk premia risk-differentiated by bond
ratings and the two measures of the market equity risk premium. The chosen mea-
sure of volatility is the variance of risk premium (in contrast to other such measures
such as the standard deviation or the log of variance. Although these results are not
shown for brevity, they are robust to these other measures of volatility). The slope,
which is the predicted return-to-predicted risk coefficient and Sharpe ratio, is positive
and significant at the 99% level for all assets except the utility stock returns with
Baa bonds, which is significant at the 95% level. Given that all slopes are positive,
public utility stocks are not found to hedge shocks to the marginal utility of con-
sumption. Note that the reward-to-risk slope rises as bond rating rises. This sug-
gests that lower risk utility stocks provide a higher incremental risk-premium for an
increase in conditional volatility. This is consistent with other studies that find that
lower risk assets, such as shorter maturity bonds, have higher Sharpe Ratios than long-
term bonds and stocks. See Pilotte and Sterbenz (2006) and Michelfelder and Pilotte
(2011).

The variance equation shows that all GARCH coefficients (β’s) are significant at
the 1% level and the sums of β1 and β2 are close to, but less than 1.0, indicating
that the residuals of the risk premium equation follow a GARCH process and that
the persistence of a volatility shock on returns and stock prices for utility stocks is
temporary. The estimates of the non-unitary variance T-distribution degrees of free-
dom parameter are low and statistically significant, indicating that the residuals are
well approximated by the T. Similar values for the log-likelihood functions (Log-L)
show that each of the regressions has a similar goodness-of-fit. Chi-squared distributed
likelihood ratio tests (not shown but available upon request) that compare the good-
ness of fit among the T and normal specifications of the likelihood function of the
GARCH-M regressions show that the T has a significantly better fit than the normal
distribution.

The GARCH-M results for the large company common stocks portfolio are sim-
ilar to those of the utility stocks. Not surprisingly, large company common stocks
do not hedge shocks to the marginal utility of consumption and volatility shocks
temporarily affect their valuations. The exception is that the return-risk slope is sub-
stantially higher than utility stock slopes. This is partially due to the risk-free nature
of the risk-free rates used with the non-utility equity risk premia compared to the
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Table 2 Estimation of return-risk relation: public utility and large company common stocks

Utility bond rating α β0 β1 β2 Log-L T dist. D.F.

Aa 1.5183*** 0.0000** 0.8791*** 0.1031*** 1,604.4 9.9254***
(0.5308) (0.0000) (0.0230) (0.0219) (3.0272)

A 1.4536*** 0.0000** 0.8790*** 0.1033*** 1,605.0 9.9381***
(0.5308) (0.0000) (0.0230) (0.0220) (3.0408)

Baa 1.3318** 0.0000** 0.8789*** 0.1040*** 1,605.2 10.0***
(0.5303) (0.0000) (0.0229) (0.0220) (3.0540)

Fama-French R f 2.1428*** 0.0000** 0.8811*** 0.0979*** 1,601.0 9.8773***
(0.5318) (0.0000) (0.0232) (0.0212) (2.9700)

Ibbotson

Large company
common

stocks

2.7753***
(0.5513)

0.0001***
(0.0000)

0.8381***
(0.0269)

0.1186***
(0.0332)

1,620.8 8.8457***
(2.1613)

CRSP
value-weighted
stock index

3.3873***
(0.5673)

0.0001***
(0.0000)

0.8330***
(0.0270)

0.1149***
(0.0358)

1,598.9 8.8571***
(1.9505)

The results below are the GARCH-in-Mean regressions for the risk premium (Rt+1 − R f,t+1) on

the conditional variance of the risk premium (σ 2
t+1) in the mean equation. The intercept in the

mean equation is restricted to be equal to zero. The public utility equity-to-debt risk premia monthly
time series is from January 1928 to December 2007 with 960 observations. The equity risk pre-
mium monthly time series for the Large Company Common Stocks and the CRSP index are Jan-
uary 1926 to December 2007 with 984 observations, and January 1926 to December 2007 with
984 observations, respectively. The public utility stocks equity-to-debt risk premia are calculated as
the total return on the S&P Public Utilities Index of stocks minus the Moody’s Public Utility Aa,
A, and Baa Indices yields to maturity. The Large Company Common Stock equity risk premia
are the monthly total returns on the Ibbotson Large Company Common Stocks Portfolio minus the
Ibbotson Long-Term US Government Bonds Portfolio income yield. The CRSP equity risk premia, or
the Fama-French market risk premia are the CRSP total returns on the value-weighted equity index minus
the 1-month holding period return on a 1 month Treasury Bill. The estimated model is:

Rt+1 − R f,t+1 = ασ 2
t+1 + εt+1 where α = − volt [Mt+1]

Et
[
Mt+1

] corrt [Mt+1, Ri,t+1]
σ 2

t+1 = β0 + β1σ
2
t + β2ε

2
t + ηt+1

The conditional distribution of the error term is the non-unitary variance T-distribution to accommodate the
kurtosis of the risk premia and error term. Standard errors are in parentheses. ***, **, * denote significance
at the 0.01, 0.05, and 0.10 levels, respectively for two-tail tests

utility bond yields that reflect risk. The utility stocks slope value of 2.1428 using
the Fama-French risk-free rate is closer to the higher CRSP value of 3.3873 that
is also based on the Fama-French risk-free rate. This is inconsistent with previous
results herein and in other papers that find that Sharpe Ratios are lower for higher risk
assets unless this finding can be interpreted as utility stocks having more risk than
non-regulated stocks. The standard deviations on Table 1 suggest that utility stock
return volatilities are as high as the stock returns of non-regulated firms. However,
similar model estimates of portfolios of common stocks yield unstable results, such
as negative as well as positive return-risk slopes when the intercept is not restricted
to zero. See Campbell (1987), Glosten et al. (1993), Harvey (2001), and Whitelaw
(1994).
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New approach to estimating the cost of common equity capital 271

Stock market results are highly sensitive to empirical model specification. Many
studies do not consider the impact of a zero-intercept prior restriction on the stability
of their results. This simple innovation has led to more consistent results in modeling
stock market risk-return relationships, and therefore we have included it in this paper.

The estimation of the consumption asset pricing model for utility stock equity-
debt risk premia shows that the use of bond-rating risk-differentiated risk premia are
validated as their risk-return relationships are well-fitted by theoretical and empirical
models of risk and return. Therefore, these data impound good representations of the
risk and reward relationship.

One concern is the intertemporal stability of the alphas. Figure 1 plots the utility
stock portfolio alpha (using the Fama-French R f to calculate the premium) and its
standard error for 240 month rolling regressions of the model estimated with GARCH-
M in the same manner as described above to review the intertemporal stability of the
alpha. A 20-year period was used for each estimation to trade off timeliness with
sufficient observation of up and down stock market regimes and business cycles. This
resulted in 720 estimated alphas from 1947 to 2007. The results show that the utility
alpha is stable to the extent that the algebraic sign is always positive and generally
significant, therefore the nature of utility stocks are assets that are not and have never
been hedges during the second half of the twentieth century up to the present. The
value of the alpha does change substantially. The mean of the alpha is 4.40 with a range
from −0.11 (insignificantly different from 0) to 11.66. As a comparison, the alpha
for the CRSP value-weighted stock index was also estimated with rolling regressions
in the same manner and for the same time period. Figure 2 is a plot of the CRSP
alpha and standard error. Note that the general stock market alpha is similar to that of
utility stocks. They are all positive and almost all statistically significant and follow
a strikingly similar cycle. Figure 3 plots both the utility and stock market alphas and
demonstrates the similarity. The correlation coefficient between the utility and stock
market alphas is 0.88. Recalling that the alpha is a Sharpe Ratio, we see that return to
risk ratio does change substantially. This is consistent with the results in Pilotte and
Sterbenz (2006).

One other interesting observation is that the standard errors of the alphas are highly
stable over the study period and are very similar in magnitude regardless of the size of
the corresponding alpha. Whereas the alpha follows a cyclical pattern, the volatility
in alpha is highly stationary around a constant, long-run mean.

The GARCH-M model estimations of the consumption asset pricing model were
specified with variance as the measure of volatility. We also performed the same model
estimations with alternative specifications of volatility such as the standard deviation
and the log of variance and the results were not sensitive to this specification.

4 Application

We apply the model in this section to compare the cost of common equity capital esti-
mates with the DCF and CAPM models. Using EViews© Version 6.0, we estimated
the model coefficients (α, β ′s) over rolling 24 month periods ending December 2008.
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Rolling 240 Month Utility Stock Alphas 1947 – 2007 
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Fig. 1 Rolling 240 month utility stock alphas 1947–2007

Rolling 240 Month CRSP Value-Weighted Alphas 1947–2007 
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Fig. 2 Rolling 240 month CRSP value-weighted alphas 1947–2007

We repeated the estimation over 5, 10, 15, 20 and 79 year periods.3 Predicted monthly
variances (σ 2

t+1) were generated from these estimations to produce predicted risk pre-
miums that were calculated by multiplying the predicted variance by the “α” slope

3 We did not include the results of the 10 and 15 year estimations to abbreviate the amount of empirical
results presented since they added no material insights beyond those already presented.
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Rolling 240 Month CRSP and Utility Alphas 1947–2007 
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Fig. 3 Rolling 240 month CRSP and utility alphas 1947–2007

Table 3 Estimates of expected risk premia

Mean (%) Range (%) Standard deviation (%)

Average Spot Average Spot Average Spot

Ibbotson Associates data

79-years 9.59 5.76 8.74–9.96 2.62–22.60 0.32 5.24

20-years 6.77 6.94 4.99–8.50 2.24–28.95 0.95 6.88

5-years 4.20 10.25 −98.49–11.62 −100.00–39.65 22.00 26.61

S&P Utility Index

79-years 5.28 2.90 4.30–5.28 1.65–8.15 0.32 1.60

20-years 3.93 3.51 2.78–5.03 2.18–6.88 0.57 1.11

5-years 31.82 326.63 7.77–156.97 6.12–6465.74 31.47 1283.51

coefficient. To test the stability of the predicted risk premia over time, the predicted
risk premia were calculated using either the predicted variance over each entire time
period or the last monthly (spot) predicted variance. Table 3 presents the mean pre-
dicted risk premia, the range of predicted premia and the standard deviations for each
time period. It is clear from the results that the risk premia are more stable over the roll-
ing 24 month period when calculated using the average predicted variance compared
with using the spot variance. Secondly, the 20 and 79 year means are substantially
more stable and reasonable in magnitude than the 5 year means.

Next, given the lessons from the analyses above, we apply the model to mechani-
cally4 estimate the cost of common equity for 8 utility companies using the model and

4 The term “mechanically” in this context means that the resulting values have been developed in a consis-
tent manner with the same inputs across all utility stocks but no subjective judgment was used to develop
final values for each specific utility stock application.

123

Schedule PMA-28 
Page 13 of 18



274 P. M. Ahern et al.

the DCF and CAPM as comparisons. We also calculated the realized market return
for comparison. Two publicly-traded electric, electric and gas combination, gas, and
water utilities respectively were chosen for the application. The Gordon (1974) DCF
and CAPM models are used in many utility regulatory jurisdictions in the US.

The DCF was applied using a dividend yield, D0/P0, derived by dividing the year-
end indicated dividend per share (D0) by the year-end spot market price (P0). The
dividend yield is grown by the year-end I/B/E/S five year projected earnings per share
growth rate (g) to derive D0(1 + g)/P0. The one-year predicted dividend yield is then
added to the I/B/E/S five-year projected EPS growth rate to obtain the DCF estimate
of the cost of common equity capital, k. This study was conducted for the 5 years
ending 2008.

The CAPM was applied by multiplying the Value Line beta (β) available at year-
end for each company by the long-term historic arithmetic mean market risk premium
(Rm − R f ). Rm − R f is derived as the spread of the total return of large company
common stocks over the income return on long-term government bonds from the Ib-
botson SBBI 2009 Valuation Yearbook. The resulting company-specific market equity
risk premium is then added to a projected consensus estimate of the yield on 30-year
U.S. Treasury rate provided by Blue Chip Financial Forecasts as the risk-free rate (R f )
to obtain the CAPM result. This study was also conducted over the 5 years ending
2008.

Figures 4–11 show the histograms of the cost of common equity capital estimations
for each of the eight public utility stocks and the realized market returns in the forth-
coming year. The consumption asset pricing model appears to track more consistently
with the CAPM than with the DCF which seems to produce generally lower values
than the other methods. The consumption asset pricing model results are similar to
the CAPM. The model and the CAPM compete as the best predictor of the rate of
return on the book value of common equity (not shown but available upon request),
but none of the expected returns were good predictors of market returns. That does
not infer that they were not good predictors of expected market returns. These results
are an initial indicator that the consumption asset pricing model provides reasonable
and stable results. This paper does not suggest at this early juncture that the consump-
tion asset pricing model is superior to the CAPM or DCF, although it is based on far
less restrictive assumptions than these other models. For example, both the DCF and
CAPM assume that markets are efficient. Many assume that the DCF requires that the
market-to-book ratio to always equal one, whereas the long-term value for the Stan-
dard and Poor’s 500 is equal to 2.34. The CAPM assumes that investors demand higher
returns for higher volatility and that the minimum required return is the risk-free rate,
whereas the consumption asset pricing model allows for investors to require returns
less than the risk-free rate for stocks that may have relatively higher volatility but are
hedging assets that have desirable return fluctuation patterns that offset downturns in
the business cycle. Unlike the CAPM, the model prices the risk to which investors are
actually exposed, whether it’s systematic risk or not. Some investors are diversified
and some are not; the model prices whatever risk to which the aggregate of investors
of the specific stock is exposed.

We find that the consumption asset pricing model should be used in combination
with other cost of common equity pricing models as additional information in the devel-
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New approach to estimating the cost of common equity capital 275

Figs. 4–11 Comparison of the cost of common equity estimates and market

opment of a cost of common equity capital recommendation. Practitioners may find
the modeling methods and the use of relatively advanced econometric methods rather
cumbersome. The software for performing these estimations is readily available from
EViews© and SAS©; two commonly available software packages at utilities, consult-

123

Schedule PMA-28 
Page 15 of 18



276 P. M. Ahern et al.

Figs. 4–11 continued
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ing firms and financial firms. Recent Ph.D. and M.S. holding members of research
departments of investment and consulting firms have ready access to the model and
methods discussed in this paper, although it will require years for these tools, like any
“new” technology, to diffuse into standard use. Another problem is that the model
requires a substantial time series history on stock returns data to develop stable esti-
mates of risk premia This is problematic especially for the electric and gas utility
industries that have consolidated with many mergers in the recent past. This problem
can be addressed by developing and predicting the value-weighted risk premium of a
portfolio of similar stocks such as electric utilities that have nuclear generating assets.
The specific stock in question would be included in the returns index with a weight
based on market capitalization that would go to 0 when the stock price history is no
longer existent reaching back into the past.

5 Conclusion

The purpose of this paper is to introduce, test empirically and apply a general con-
sumption based asset pricing model that is based on a minimum of assumptions and
restrictions that can be used to predict the risk premium to be applied in estimating
the cost of common equity for public utilities in regulatory proceedings. The results
support the simple consumption-based asset pricing model that predicts the ex ante
risk premium with a conditionally predicted volatility in risk premium. The estimates
of the cost of common equity from the consumption asset pricing model compare well
with rates of return on the book value of common equity and with the CAPM, although
both the model and the CAPM results are substantially higher than the DCF. This is
quite common in the practice of the cost of common equity in the utility industry. The
results of the model are stable and consistent over time. Therefore the model should be
considered as it provides additional evidence on the cost of common equity in general
and specifically in public utility regulatory proceedings. Secondly, the use of bond-
rated yields to predict risk differentiated equity-to-debt risk premia is supported by the
empirical evidence and therefore should be applied in estimating the cost of common
equity. Finally, the robust empirical evidence on the positive risk-return relationship
also shows that utility stocks are not a consumption hedge and are not good hedging
securities against contractions in the economy. The model and estimation methodology
presented in this paper provide a relatively simple tool to determine whether any asset
is a hedge to adverse changes in the business cycle through the level of consumption
in the economy.
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Missouri-American Water Company
Correction of MIEC Witness Gorman's Constant Growth DCF Model to Reflect

the Exclusion of Middlesex Water Company's DCF Results
Due to its Negative EPS Growth Rate Forecast

1 2 3 4 5

MIEC Witness Gorman's Proxy Group 
of Eight Water Companies

13- Week 
Average Stock 

Price (1)
Analysts' 

Growth (1)
Annualized 
Dividend (1)

Adjusted 
Dividend 
Yield (1)

Indicated 
Common 

Equity Cost 
Rate (2)

American States Water Co. 33.95$            9.58    % 1.12$           3.61    % 13.19  %
American Water Works Co., Inc. 29.04              9.55    0.92             3.47    13.02  
Aqua America, Inc. 21.38              7.78    0.62             3.13    10.91  
California Water Service Group 17.93              8.00    0.62             3.71    11.71  
Connecticut Water Service, Inc. 26.17              8.00    0.95             3.93    11.93  
Middlesex Water Company 17.74              (5.00)   0.73             3.92    NA (3)
SJW Corporation 22.57              14.00  0.69             3.49    17.49  
York Water Company 16.87              6.00    0.52             3.29    9.29    

Average 12.51  %

Median 11.93  %

NA= Not Available
NMF = Not Meaningful Figure

Notes:
(1)
(2) Column 2 + column 4.
(3)

Source of Information: Schedule MPG-5

From Schedule MPG-5.

Middlesex's DCF results are not applicable due to its negative EPS 
growth forecast.
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Market-
to-Book Earnings/

Year Ratio (1) Book Ratio (2)

1947 1.23 NA 13.0 % NA 9.0 % 4.0 % NA
1948 1.13 NA 17.3 NA 2.7 14.6 NA
1949 1.00 NA 16.3 NA (1.8) 18.1 NA
1950 1.16 NA 18.3 NA 5.8 12.5 NA
1951 1.27 NA 14.4 NA 5.9 8.5 NA
1952 1.29 NA 12.7 NA 0.9 11.8 NA
1953 1.21 NA 12.7 NA 0.6 12.1 NA
1954 1.45 NA 13.5 NA (0.5) 14.0 NA
1955 1.81 NA 16.0 NA 0.4 15.6 NA
1956 1.92 NA 13.7 NA 2.9 10.8 NA
1957 1.71 NA 12.5 NA 3.0 9.5 NA
1958 1.70 NA 9.8 NA 1.8 8.0 NA
1959 1.94 NA 11.2 NA 1.5 9.7 NA
1960 1.82 NA 10.3 NA 1.5 8.8 NA
1961 2.01 NA 9.8 NA 0.7 9.1 NA
1962 1.83 NA 10.9 NA 1.2 9.7 NA
1963 1.94 NA 11.4 NA 1.7 9.7 NA
1964 2.18 NA 12.3 NA 1.2 11.1 NA
1965 2.21 NA 13.2 NA 1.9 11.3 NA
1966 2.00 NA 13.2 NA 3.4 9.8 NA
1967 2.05 NA 12.1 NA 3.0 9.1 NA
1968 2.17 NA 12.6 NA 4.7 7.9 NA
1969 2.10 NA 12.1 NA 6.1 6.0 NA
1970 1.71 NA 10.4 NA 5.5 4.9 NA
1971 1.99 NA 11.2 NA 3.4 7.8 NA
1972 2.16 NA 12.0 NA 3.4 8.6 NA
1973 1.96 NA 14.6 NA 8.8 5.8 NA
1974 1.39 NA 14.8 NA 12.2 2.6 NA
1975 1.34 NA 12.3 NA 7.0 5.3 NA
1976 1.51 NA 14.5 NA 4.8 9.7 NA
1977 1.38 NA 14.6 NA 6.8 7.8 NA
1978 1.25 NA 15.3 NA 9.0 6.3 NA
1979 1.23 NA 17.2 NA 13.3 3.9 NA
1980 1.31 NA 15.6 NA 12.4 3.2 NA
1981 1.24 NA 14.9 NA 8.9 6.0 NA
1982 1.17 NA 11.3 NA 3.9 7.4 NA
1983 1.45 NA 12.2 NA 3.8 8.4 NA
1984 1.46 NA 14.6 NA 4.0 10.6 NA
1985 1.67 NA 12.2 NA 3.8 8.4 NA
1986 2.02 NA 11.5 NA 1.1 10.4 NA
1987 2.50 NA 15.7 NA 4.4 11.3 NA
1988 2.13 NA 19.0 NA 4.4 14.6 NA
1989 2.56 NA 18.5 NA 4.7 13.8 NA
1990 2.63 NA 16.3 NA 6.1 10.2 NA
1991 2.77 NA 10.8 NA 3.1 7.7 NA
1992 3.29 NA 13.0 NA 2.9 10.1 NA
1993 3.72 NA 15.7 NA 2.8 12.9 NA
1994 3.73 NA 23.0 NA 2.7 20.3 NA
1995 4.06 2.64 22.9 16.0 % 2.5 20.4 13.5 %
1996 4.79 3.00 24.8 16.8 3.3 21.5 13.5
1997 5.88 3.53 24.6 16.3 1.7 22.9 14.6
1998 7.13 4.16 21.3 14.5 1.6 19.7 12.9
1999 8.27 4.76 25.2 17.1 2.7 22.5 14.4
2000 7.51 4.51 23.9 16.2 3.4 20.5 12.8
2001 NA 3.50 NA 7.4 1.6 NA 5.8
2002 NA 2.93 NA 8.3 2.4 NA 5.9
2003 NA 2.78 NA 14.1 1.9 NA 12.2
2004 NA 2.91 NA 15.3 3.3 NA 12.0
2005 NA 2.78 NA 16.4 3.4 NA 13.0
2006 NA 2.75 (5) NA 17.2 2.5 NA 14.7
2007 NA 2.77 (5) NA 12.8 4.1 NA 8.7
2008 NA 2.02 (5) NA 2.7 0.1 NA 2.6
2009 NA 1.63 NA 9.2 2.7 NA 6.5
2010 NA 1.92 NA 13.0 1.5 NA 11.5

Average 2.34 3.04 14.9 % 13.3 % 3.7 % 10.9 % 10.9 %

Notes:  (1)  
(2)  
(3)  

(4) As measured by the Consumer Price Index (CPI).
(5)

Source of Information:  Standard & Poor's Security Price Index Record, 2000 Edition, p. 40
Standard & Poor's Statistical Service, Current Statistics, August 2001, p. 29
Standard & Poor's Statistical Service, Current Statistics, January 2001, p. 36
Standard & Poor's Current Statistics, June 2006, p. 29.
Standard & Poor's Current Statistics, August 2007, p. 29.
Standard & Poor's Compustat Services, Inc. PC Plus Research Insight Database
Ibbotson SBBI 2011 Valuation Yearbook

Ratios for 2006 / 2007 are based upon estimated book values using the actual average price and the estimated book value calculated by adding the 2006 earnings 
per share to the 2005 / 2006 book value per share and then subtracting the 2006 / 2007 dividends per share as provided by Standard & Poor's Statistical Record - 
Current Statistics, March 2008, p. 29.

S&P Industrial 
Index (3)

S&P 500 
Composite 
Index (3)

S&P Industrial 
Index (3)

S&P 500 
Composite 
Index (3)

Market-to-Book Ratio equals average of the high and low market price for the year divided by the average book value.
Earnings/Book equals earnings per share for the year divided by the average book value.

from 1947 through 2010

Inflation (4) Earnings / Book Ratio - Net of Inflation

On January 2, 2001 Standard & Poor's released Global Industry Classification Standard (GICS) price indexes for all Standard & Poor's U.S. indexes.  As a result, 
all S&P Indexes have been calculated with a common base of 100 at a start date of December 31, 1994. Also, the GICS industrial sector is not comparable to the 
former S&P Industrial Index and data for the former S&P Industrial Index has been discontinued.

Missouri-American Water Company
Market-to-Book Ratios, Earnings / Book Ratios and 
Inflation for Standard & Poor's Industrial Index and

the Standard & Poor's 500 Composite Index
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Line No.

1. Prospective Yield on Aaa Rated
   Corporate Bonds (1) 4.37 %

2. Adjustment to Reflect Yield Spread
   Between Aaa Rated Corporate
   Bonds and A Rated Public
   Utility Bonds 0.35 (2)

3. Adjusted Prospective Yield on A Rated
   Public Utility Bonds 4.72 %

4. Adjustment to Reflect Bond
    Rating Difference of Proxy Group 0.18 (3)

5. Adjusted Prospective Bond Yield 4.90

6. Equity Risk Premium (4) 5.71
     

7.   Risk Premium Derived Common
      Equity Cost Rate 10.61 %

Notes:  (1) Derived in Note (4) on page 4 of this Schedule.
(2)

(3)

(4)

MIEC Witness 
Gorman's Proxy 
Group of Eight 

Water Companies

The average yield spread of A rated public utility bonds over Aaa 
rated corporate bonds of 0.35% from page 2 of this Schedule.
Adjustment to reflect the A3 Moody's Bond Rating of the MIEC 
Witness Gorman's Proxy Group of Eight Water Companies as 
shown on page 2 of this Schedule.  The 18 basis point adjustment 
is derived by taking 1/3 of the spread between  Baa and A Public 
Utility Bonds (1/3 * 0.53% = 0.177%, rounded to 0.18%).

From page 3 of this Schedule.

Missouri-American Water Company
Indicated Common Equity Cost Rate

Through Use of a Risk Premium Model
Using an Adjusted Total Market Approach
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Moody's
Bond Rating Bond Rating

October 2011 October 2011

Bond Numerical Bond Numerical
Rating Weighting (1) Rating Weighting (1)

MIEC Witness Gorman's Proxy Group 
of Eight Water Companies

American States Water Co. (3) A2 6.0 A+ 5.0
American Water Works Co., Inc.  (4) Baa1 8.0 A+ 5.0
Aqua America, Inc. (5) NR - - AA- 4.0
California Water Service Group  (6) NR - - AA- 4.0
Connecticut Water Service, Inc.  (7) NR - - A 6.0
Middlesex Water Company NR - - A 6.0
SJW Corporation (8) NR - - A 6.0
York Water Company NR - - A- 7.0

Average A3 7.0 A+ 5.4

Notes: (1) From page 3 of Schedule PMA-10.
(2)
(3)

(4)
(5)
(6)
(7)
(8)

Source Information: Moody's Investors Service
Standard & Poor's Global Utilities Rating Service

Missouri-American Water Company
Moody's and Standard & Poor's Bond Ratings for

MIEC Witness Gorman's Proxy Group of Eight Water Companies

Standard & Poor's

Ratings, business risk and financial risk profiles are those of Connecticut Water Company.
Ratings, business risk and financial risk profiles are those of San Jose Water Co.
Ratings, business risk and financial risk profiles are those of Laclede Gas Company.

Ratings, business risk and financial risk profiles are those of Golden State Water Company.
Rating, business risk and financial risk profiles are those of Pennsylvania and New Jersey 
American Water.
Ratings, business risk and financial risk profiles are those of Aqua Pennsylvania, Inc.
Ratings, business risk and financial risk profiles are those of California Water Service Co.
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Line
No.

1. Calculated equity risk
   premium based on the
   total market using
   the beta approach (1) 7.30

2. Mean equity risk premium 
   based on a study
   using the holding period
   returns of public utilities
   with A rated bonds (2) 4.12

3. Average equity risk premium 5.71 %

Notes:  (1) From page 4 of this Schedule.
(2) From page 6 of this Schedule.

d MIEC Witness Gorman's Proxy Group of Ten Natural Gas Distribution Compani

Gorman's Proxy 
Group of Eight 

Water Companies

Missouri-American Water Company
Judgment of Equity Risk Premium for

the MIEC Witness Gorman's Proxy Group of Eight Water Companies
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Line No.

1. Arithmetic mean total return rate on
   the Standard & Poor's 500 Composite
   Index - 1926-2010 (1) 11.90 %

2. Arithmetic mean yield on
Aaa and Aa Corporate Bonds
   1926-2010 (2) (6.10)

3. Historical Equity Risk Premium 5.80 %

4. Forecasted 3-5 year Total Annual
   Market Return (3) 18.29              %

5. Prospective Yield an Aaa Rated
   Corporate Bonds (4) (4.37)

6. Forecasted Equity Risk Premium 13.92 %

7. Conclusion of Equity Risk Premium (5) 9.86 %

8. Adjusted Value Line Beta (6) 0.74

9. Beta Adjusted Equity Risk Premium 7.30 %

Notes:  (1)

(2)
(3)

(4)

Fourth Quarter 2011 4.20 %
First Quarter 2012 4.20

Second Quarter 2012 4.30
Third Quarter 2012 4.40

Fourth Quarter 2012 4.50
First Quarter 2013 4.60

Average 4.37 %
(5)

(6) From Line 3 of MPG-16, page 1.

Average forecast based upon six quarterly estimates of Aaa rated corporate bonds 
per the consensus of nearly 50 economists reported in Blue Chip Financial 
Forecasts dated October 1, 2011 (see page 5 of this Schedule).  The estimates 
are detailed below.

The average of the historical equity risk premium of 5.80% from Line No. 3 and the 
forecasted equity risk premium of 13.92% from Line No. 6 ((5.80% + 13.92%) / 2 = 

Stocks, Bonds, Bills, and Inflation - Market Results for 1926-2010 Yearbook 
Valuation Edition,  Morningstar, Inc., 2011 Chicago, IL.
From Moody's Industrial Manual and Mergent Bond Record Monthly Update.

Missouri-American Water Company
Derivation of Equity Risk Premium Based on the Total Market Approach

Using the Beta for
the MIEC Witness Gorman's Proxy Group of Eight Water Companies

and MIEC Witness Gorman's Proxy Group of Ten Natural Gas Distribution Companies

MIEC Witness 
Gorman's Proxy 
Group of Eight 

Water Companies

The projected 3-5 year return of the market as calculated by the 13 week average 
market appreciation potential plus dividend yield published by Value Line ended 
October 21, 2011.  The forecasted 3-5 year total annual market return is 18.29%. 
(15.99% + 2.30% = 18.29%)

Schedule PMA-33 
Page 5 of 7



2  BLUE CHIP FINANCIAL FORECASTS  OCTOBER 1, 2011 
 

Consensus Forecasts Of U.S. Interest Rates And Key Assumptions1 
 

  -------------------------------------History----------------------------------------- Consensus Forecasts-Quarterly Avg. 
 -------Average For Week Ending------  ----Average For Month---- Latest Q* 4Q 1Q 2Q 3Q 4Q 1Q 
Interest Rates Sep. 23 Sep. 16 Sep. 9 Sep. 2 Aug. July June 3Q 2011 2011 2012 2012 2012 2012 2013
Federal Funds Rate 0.09 0.09 0.08 0.09 0.10 0.07 0.09 0.09 0.1 0.1 0.1 0.1 0.1 0.2 
Prime Rate 3.25 3.25 3.25 3.25 3.25 3.25 3.25 3.25 3.3 3.3 3.3 3.3 3.3 3.3 
LIBOR, 3-mo. 0.35 0.34 0.33 0.33 0.29 0.25 0.29 0.29 0.3 0.3 0.3 0.4 0.4 0.5 
Commercial Paper, 1-mo. 0.09 0.09 0.09 0.09 0.11 0.09 0.11 0.10 0.1 0.2 0.2 0.2 0.3 0.3 
Treasury bill, 3-mo. 0.01 0.01 0.02 0.02 0.02 0.04 0.04 0.02 0.1 0.1 0.1 0.1 0.1 0.2 
Treasury bill, 6-mo. 0.03 0.04 0.06 0.05 0.06 0.08 0.10 0.06 0.1 0.1 0.1 0.2 0.2 0.3 
Treasury bill, 1 yr. 0.09 0.10 0.12 0.10 0.11 0.19 0.18 0.13 0.1 0.2 0.2 0.3 0.4 0.5 
Treasury note, 2 yr. 0.19 0.20 0.20 0.20 0.23 0.41 0.41 0.28 0.3 0.3 0.4 0.5 0.6 0.8 
Treasury note, 5 yr. 0.89 0.91 0.87 0.93 1.02 1.54 1.58 1.15 1.0 1.1 1.3 1.4 1.6 1.7 
Treasury note, 10 yr. 1.99 2.03 1.99 2.17 2.30 3.00 3.00 2.43 2.1 2.3 2.4 2.6 2.7 2.8 
Treasury note, 30 yr. 3.23 3.32 3.30 3.52 3.65 4.27 4.23 3.73 3.3 3.4 3.5 3.7 3.8 3.9 
Corporate Aaa bond 4.10 4.14 4.11 4.34 4.37 4.93 4.99 4.47 4.2 4.2 4.3 4.4 4.5 4.6 
Corporate Baa bond 5.30 5.33 5.24 5.34 5.36 5.76 5.75 5.47 5.3 5.3 5.3 5.4 5.5 5.6 
State & Local bonds 3.85 4.07 4.05 4.14 4.02 4.52 4.51 4.18 3.9 3.9 4.0 4.1 4.2 4.2 
Home mortgage rate 4.09 4.09 4.12 4.22 4.27 4.55 4.51 4.31 4.1 4.1 4.2 4.3 4.5 4.6 
 ----------------------------------------History------------------------------------------- Consensus Forecasts-Quarterly  
 4Q 1Q 2Q 3Q 4Q 1Q 2Q 3Q* 4Q 1Q 2Q 3Q 4Q 1Q 
Key Assumptions 2009 2010 2010 2010 2010 2011 2011 2011 2011 2012 2012 2012 2012 2013
Major Currency Index 72.8 74.8 77.6 75.9 73.0 71.9 69.6 69.5 70.5 70.6 70.6 70.6 70.6 71.2 
Real GDP 3.8 3.9 3.8 2.5 2.3 0.4 1.0 1.9 2.0 2.0 2.3 2.6 2.8 2.8 
GDP Price Index 1.1 1.5 1.5 1.4 1.9 2.5 2.4 2.0 1.8 2.0 1.9 1.9 1.9 2.1 
Consumer Price Index  2.7 1.3 -0.5 1.4 2.6 5.2 4.1 2.7 2.1 2.1 2.1 2.3 2.2 2.3 
Forecasts for interest rates and the Federal Reserve’s Major Currency Index represent averages for the quarter. Forecasts for Real GDP, GDP Price Index and Consumer Price 
Index are seasonally-adjusted annual rates of change (saar). Individual panel members’ forecasts are on pages 4 through 9. Historical data for interest rates except LIBOR is from 
Federal Reserve Release (FRSR) H.15. LIBOR quotes available from The Wall Street Journal. Interest rate definitions are the same as those in FRSR H.15. Treasury yields are 
reported on a constant maturity basis. Historical data for the Fed’s Major Currency Index is from FRSR H.10 and G.5. Historical data for Real GDP and GDP Chained Price Index 
are from the Bureau of Economic Analysis (BEA). Consumer Price Index (CPI) history is from the Department of Labor’s Bureau of Labor Statistics (BLS). *Interest rate data for 
3Q 2011 based on historical data through the week ended September 23rd. *Data for 3Q 2011 Major Currency Index also is based on data through week ended September 
23rd. Figures for 3Q 2011 Real GDP, GDP Chained Price Index and Consumer Price Index are consensus forecasts based on a special question asked of the panelists this 
month (see page 14). 

U.S. Treasury Yield Curve
Week ended September 23, 2011 and Year Ago vs.

4Q 2011 and 1Q 2013 Consensus Forecasts
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Line No.

1.

Arithmetic Mean Holding Period Returns on 
the Standard & Poor's Utility Index 1926-
2010 (2): 10.69 %

2.
Arithmetic Mean Yield on Moody's A Rated 
Public Utility Yields 1926-2010 (6.57)

3. Equity Risk Premium 4.12 %

Notes:  (1)

(2)

Missouri-American Water Company
Derivation of Mean Equity Risk Premium Based on a Study

Using Holding Period Returns of Public Utilities

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

S&P Public Utility Index and Moody's Public Utility Bond Average Annual Yields 
1928-2010, (AUS Consultants - Utility Services, 2011).

Over A Rated 
Moody's Public Utility 

Bonds - AUS 
Consultants Study (1)
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Missouri-American Water Company
Correction to MIEC Witness Gorman's CAPM Analysis which Includes Consideration of Forward-Looking Market Returns

and the Utilization of the Empirical Capital Asset Pricing Model (ECAPM)

1 2 3 4 5 6

Value Line 
Adjusted 
Beta (1)

MIEC Witness Gorman's Proxy Group 
of Eight Water Companies 0.74 10.55 % 3.90 % 11.71 % 12.39 % 12.05 %

Notes
(1) From Line 3 of Schedule MPG-16, page 1.
(2)

(3)
(4) Calculated as shown on page 2 of Schedule PMA-12, note 3.
(5) Calculated as shown on page 2 of Schedule PMA-12, note 4.
(6) Average of Columns 4 and 5.  

Average of the Ibbotson long-term arithmetic mean risk premium of 6.70% and the projected 3-5 
year return of the market as calculated by the 13 week average market appreciation potential 
published by Value Line ended October 21, 2011 minus MIEC Witness Gorman's projected risk-
free rate.  The average risk premium is 10.55%. ((6.70% + 14.39%) / 2 = 10.55%)
From Line 1 of MPG-16, page 1.

Market Risk 
Premium (2)

Risk-Free 
Rate (3)

Traditional 
CAPM Cost 

Rate (4)

ECAPM 
Cost Rate 

(5)

Indicated 
Common 

Equity Cost 
Rate (6)
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No. Principal Methods

MIEC Witness 
Gorman's Proxy 
Group of Eight 

Water Companies

1. Discounted Cash Flow Model (DCF) (1) 11.93               %

2. Risk Premium Model (RPM) (2) 10.61

3. Capital Asset Pricing Model (CAPM) (3) 12.05

4. Indicated Common Equity Cost Rate before Adjustment 
for Business Risks 11.53 %

5. Flotation Cost Adjustment (4) 0.16

6. Financial Risk Adjustment (5) (0.21)

7 Business Risk Adjustment (6) 0.40

8. Indicated Common Equity Cost Rate 11.88              %

9. Recommended Common Equity Cost Rate 11.90               %

 Notes:  (1) From Schedule PMA-29
(2) From Schedule PMA-33
(3) From Schedule PMA-34
(4) From Ms. Ahern's electronic workpapers.
(5)

(6)

Financial risk adjustment to reflect the financial risk of the capital structure 
employed by Missouri-American Water Company for rate making purposes relative 
to the MIEC Witness Gorman's proxy group as detailed in Ms. Ahern's 
accompanying rebuttal testimony.
Business risk adjustment to reflect Missouri-American Water Company's greater 
business risk due to its small size relative to MIEC Witness Gorman's proxy group 
as detailed in Ms. Ahern's accompanying rebuttal testimony.

Missouri-American Water Company
Brief Summary of MIEC Witness Gorman's Corrected Common Equity Cost Rate

Schedule PMA-35
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Missouri-American Water Company
Correction to BJC Witness LaConte's CAPM Analysis which Includes Consideration of Forward-Looking Market Returns

and the Utilization of the Empirical Capital Asset Pricing Model (ECAPM)

1 2 3 4 5 6

Value Line 
Adjusted 
Beta (1)

BJC Witness LaConte's Proxy Group of 
Nine Water Companies 0.72 10.65 % 4.38 % 12.05 % 12.79 % 12.42 %

Notes
(1) From Line 10 of Schedule BSL-4.
(2)

(3)
(4) Calculated as shown on page 2 of Schedule PMA-12, note 3.
(5) Calculated as shown on page 2 of Schedule PMA-12, note 4.
(6) Average of Columns 4 and 5.  

From Line 15 of Schedule BSL-4.

Market Risk 
Premium (2)

Risk-Free 
Rate (3)

Traditional 
CAPM Cost 

Rate (4)
ECAPM Cost 

Rate (5)

Indicated 
Common 

Equity Cost 
Rate (6)

Average of the Ibbotson long-term arithmetic mean risk premium of 6.70% and the projected 3-5 
year return of the market as calculated by the 13 week average market appreciation potential 
published by Value Line ended November 11, 2011 minus BJC Witness LaConte's projected risk-
free rate.  The average risk premium is 10.65%. ((6.70% + 14.60%) / 2 = 10.65%)

Schedule PMA-37



No. Principal Methods

1. Discounted Cash Flow Model (DCF) (1) 10.49               %

3. Capital Asset Pricing Model (CAPM) (2) 12.42

4. Indicated Common Equity Cost Rate before Adjustment 
for Business Risks 11.46 %

5. Flotation Cost Adjustment (3) 0.16

6. Financial Risk Adjustment (4) (0.21)

7 Business Risk Adjustment (5) 0.40

8. Indicated Common Equity Cost Rate 11.80              %

 Notes:  (1) From Schedule PMA-36.
(2) From Schedule PMA-37.
(3) From Ms. Ahern's electronic workpapers.
(4)

(5)

Missouri-American Water Company
Brief Summary of Corrected Common Equity Cost Rate

Financial risk adjustment to reflect the financial risk of the capital structure 
employed by Missouri-American Water Company for rate making purposes relative 
to the proxy group as detailed in Ms. Ahern's direct testimony.
Business risk adjustment to reflect Missouri-American Water Company's greater 
business risk due to its small size relative to the proxy group as detailed in Ms. 
Ahern's direct testimony.

BJC Witness 
LaConte's Proxy 
Group of Nine 

Water Companies
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Type of Capital Amounts (1) Ratios (1)
Weighted 
Cost Rate

Long-Term Debt 423,295,622$    49.18% 6.28% (2) 3.09%
Preferred Equity 2,223,468$        0.26% 9.35% (2) 0.02%
Common Equity 435,252,472$    50.57% 11.85% (3) 5.99%

Total 860,771,562$    100.01% * 9.10%

* does not add due to rounding

Notes:
(1)
(2)
(2) Based upon informed judgment from the entire study, the principal results of which are 

summarized on page 2 of this Schedule.

Missouri-American Water Company
Summary of Cost of Capital and Fair Rate of Return

Based upon the Estimated Capital Structure at December 31, 2011

Cost Rate

Company-Provided.
From pages 3 and 4 of this Schedule.
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No. Principal Methods

Proxy Group of 
Nine Water 
Companies

1. Discounted Cash Flow Model (DCF) (1) 11.45               %

2. Risk Premium Model (RPM) (2) 10.34

3. Capital Asset Pricing Model (CAPM) (3) 11.22

4.
Market Models Applied to Comparable Risk, Non-Price 
Regulated Companies (4) 13.21

5. Indicated Common Equity Cost Rate before Adjustment 
for Business Risks 11.50 %

6. Financial Risk Adjustment (5) (0.21)

7. Flotation Cost Adjustment (6) 0.16

8. Business Risk Adjustment (7) 0.40

9. Indicated Common Equity Cost Rate 11.85              %

10. Recommended Common Equity Cost Rate 11.85 %

 Notes:  (1) From page 5 of this Schedule.
(2) From page 15 of this Schedule.
(3) From page 21 of this Schedule.
(4) From page 23 of this Schedule
(5)

(6) From page 33 of this Schedule
(7)

Missouri-American Water Company
Brief Summary of Common Equity Cost Rate

Financial risk adjustment to reflect the financial risk of the capital structure 
employed by Missouri-American Water Company for rate making purposes relative 
to the proxy group as detailed in Ms. Ahern's  direct testimony.

Business risk adjustment to reflect Missouri-American Water Company's greater 
business risk relative to the proxy group as detailed in Ms. Ahern's direct testimony.
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Missouri-American Water Company
Indicated Common Equity Cost Rate Using the Discounted Cash Flow Model for

the Proxy Group of Nine Water Companies

1 2 3 4 5 6 7 8

Proxy Group of Nine Water Companies

Average 
Dividend 
Yield (1)

Value Line 
Projected 
Five Year 
Growth in 
EPS (2)

Reuters 
Mean 

Consensus 
Projected 
Five Year 

Growth Rate 
in EPS

Zack's Five 
Year 

Projected 
Growth 
Rate in 

EPS

Yahoo! 
Finance 

Projected 
Five Year 
Growth in 

EPS

Average 
Projected 
Five Year 
Growth in 
EPS (3)

Adjusted 
Dividend 
Yield (4)

Indicated 
Common 

Equity Cost 
Rate (5)

American States Water Co. 3.22       % 5.50    % 7.50            % 12.00  % 7.57    % 8.14    % 3.35    % 11.49  %
American Water Works Co., Inc. 3.00       9.50    11.00          7.80    8.58    9.22    3.14    12.36  
Aqua America, Inc. 2.86       10.50  7.80            8.30    7.28    8.47    2.98    11.45  
Artesian Resources Corp. 4.18       NA 4.90            - 4.40    4.65    4.28    8.93    
California Water Service Group 3.38       6.00    9.80            10.00  12.40  9.55    3.54    13.09  
Connecticut Water Service, Inc. 3.52       NA 5.70            - 4.55    5.13    3.61    8.74    
Middlesex Water Company 4.02       6.00    (1.00)           - 2.70    2.57    4.07    6.64    
SJW Corporation 2.92       7.50    N/A - 14.00  10.75  3.08    13.83  
York Water Company 3.09       NA 5.60            - 4.90    5.25    3.17    8.42    

Average 10.55  %

Median 11.45  %

NA= Not Available
NMF = Not Meaningful Figure

Notes:
(1)

(2) From pages 6 through 14 of this Schedule.
(3) Average of columns 2 through 5 excluding negative growth rates.
(4)

(5) Column 6 + column 7.

Source of Information: Value Line Investment Survey: October 21, 2011
www.reuters.com Downloaded on 01/03/2012
www.zacks.com Downloaded on 01/03/2012
www.yahoo.com Downloaded on 01/03/2012

Indicated dividend at 1/3/2011 divided by the average closing price of the last 60 trading days ending 12/30/2011 
for each company.

This reflects a growth rate component equal to one-half the conclusion of growth rate (from column 6) x column 1 
to reflect the periodic payment of dividends (Gordon Model) as opposed to the continuous payment.  Thus, for 
American States Water Co. , 3.22% x (1+( 1/2 x 8.14%) ) = 3.35%.
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Line No.

1. Prospective Yield on Aaa Rated
   Corporate Bonds (1) 4.23 %

2. Adjustment to Reflect Yield Spread
   Between Aaa Rated Corporate
   Bonds and A Rated Public
   Utility Bonds 0.44 (2)

3. Adjusted Prospective Yield on A Rated
   Public Utility Bonds 4.67 %

4. Adjustment to Reflect Bond
    Rating Difference of Proxy Group 0.22 (3)

5. Adjusted Prospective Bond Yield 4.89

6. Equity Risk Premium (4) 5.45
     

7.   Risk Premium Derived Common
      Equity Cost Rate 10.34 %

Notes:  (1) Derived in Note (4) on page 19 of this Schedule.
(2)

(3)

(4) From page 18 of this Schedule.

Proxy Group of 
Nine Water 
Companies

The average yield spread of A rated public utility bonds over Aaa 
rated corporate bonds of 0.44% from page 18 of this Schedule.
Adjustment to reflect the A3 Moody's bond rating of the proxy 
group of nine water companies as shown on page 16 of this 
Schedule.  The 22 basis point adjustment is derived by taking 1/3 
of the spread between Baa2 and A2 Public Utility Bond yields. (1/3 
* 0.67% = 0.22%)

Missouri-American Water Company
Indicated Common Equity Cost Rate

Through Use of a Risk Premium Model
Using an Adjusted Total Market Approach
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Line
No.

1. Calculated equity risk
   premium based on the
   total market using
   the beta approach (1) 6.78

2. Mean equity risk premium 
   based on a study
   using the holding period
   returns of public utilities
   with A rated bonds (2) 4.12

3. Average equity risk premium 5.45 %

Notes:  (1) From page 19 of this Schedule.
(2) From page 8 of Schedule PMA-10.

Proxy Group of Nine 
Water Companies

Missouri-American Water Company
Judgment of Equity Risk Premium for

the Proxy Group of Nine Water Companies
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Line No.

1. Arithmetic mean total return rate on
   the Standard & Poor's 500 Composite
   Index - 1926-2010 (1) 11.90 %

2. Arithmetic mean yield on
Aaa and Aa Corporate Bonds
   1926-2010 (2) (6.10)

3. Historical Equity Risk Premium 5.80 %

4. Forecasted 3-5 year Total Annual
   Market Return (3) 17.80              %

5. Prospective Yield an Aaa Rated
   Corporate Bonds (4) (4.23)

6. Forecasted Equity Risk Premium 13.57 %

7. Conclusion of Equity Risk Premium (5) 9.69 %

8. Adjusted Value Line Beta (6) 0.70

9. Beta Adjusted Equity Risk Premium 6.78 %

Notes:  (1)

(2)

(3) From page 22 of this Schedule.

(4)

First Quarter 2012 4.00 %
Second Quarter 2012 4.00
Third Quarter 2012 4.20
Fourth Quarter 2012 4.30
First Quarter 2013 4.40
Second Quarter 2013 4.50

Average 4.23 %

(5)

(6) Median beta derived from page 21 of this Schedule.

The average of the historical equity risk premium of 5.80% from Line No. 3 and the 
forecasted equity risk premium of 13.57% from Line No. 6 ((5.80% + 13.57%) / 2 = 
9.69%.

Average forecast based upon six quarterly estimates of Aaa rated corporate bonds 
per the consensus of nearly 50 economists reported in Blue Chip Financial 
Forecasts dated January 1, 2012 (see page 20 of this Schedule).  The estimates 
are detailed below.

Stocks, Bonds, Bills, and Inflation - Market Results for 1926-2010 Yearbook 
Valuation Edition,  Morningstar, Inc., 2011 Chicago, IL.

From Moody's Industrial Manual and Mergent Bond Record Monthly Update.

Missouri-American Water Company
Derivation of Equity Risk Premium Based on the Total Market Approach

Using the Beta for
the Proxy Group of Nine Water Companies

Proxy Group of 
Nine Water 
Companies
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2 � BLUE CHIP FINANCIAL FORECASTS � JANUARY 1, 2012 

Consensus Forecasts Of U.S. Interest Rates And Key Assumptions1

-------------------------------------History----------------------------------------- Consensus Forecasts-Quarterly Avg. 
-------Average For Week Ending------  ----Average For Month---- Latest Q* 1Q 2Q 3Q 4Q 1Q 2Q

Interest Rates Dec.23 Dec.16 Dec.9 Dec.2 Nov. Oct. Sep. 4Q 2011 2012 2012 2012 2012 2013 2013
Federal Funds Rate 0.07 0.07 0.08 0.08 0.08 0.07 0.08 0.07 0.1 0.1 0.1 0.1 0.1 0.2
Prime Rate 3.25 3.25 3.25 3.25 3.25 3.25 3.25 3.25 3.3 3.3 3.3 3.3 3.3 3.3
LIBOR, 3-mo. 0.57 0.55 0.54 0.52 0.48 0.41 0.35 0.32 0.5 0.5 0.5 0.5 0.5 0.5
Commercial Paper, 1-mo. 0.10 0.12 0.09 0.11 0.10 0.09 0.08 0.10 0.1 0.2 0.2 0.2 0.2 0.3
Treasury bill, 3-mo. 0.01 0.01 0.01 0.02 0.01 0.02 0.01 0.01 0.0 0.1 0.1 0.1 0.1 0.2
Treasury bill, 6-mo. 0.04 0.05 0.05 0.06 0.05 0.05 0.04 0.05 0.1 0.1 0.1 0.1 0.2 0.3
Treasury bill, 1 yr. 0.12 0.11 0.11 0.13 0.11 0.11 0.10 0.11 0.1 0.2 0.2 0.3 0.3 0.5
Treasury note, 2 yr. 0.26 0.25 0.24 0.26 0.25 0.28 0.21 0.26 0.3 0.3 0.4 0.5 0.6 0.8
Treasury note, 5 yr. 0.86 0.85 0.90 0.94 0.91 1.06 0.90 0.95 1.0 1.1 1.2 1.4 1.5 1.7
Treasury note, 10 yr. 1.90 1.94 2.04 2.04 2.01 2.15 1.98 2.04 2.0 2.2 2.3 2.5 2.6 2.8
Treasury note, 30 yr. 2.90 2.95 3.05 3.02 3.02 3.13 3.18 3.04 3.1 3.2 3.4 3.5 3.7 3.8
Corporate Aaa bond 3.85 3.92 4.02 4.00 3.87 3.98 4.09 3.93 4.0 4.0 4.2 4.3 4.4 4.5
Corporate Baa bond 5.18 5.20 5.30 5.28 5.14 5.37 5.27 5.25 5.2 5.3 5.4 5.5 5.6 5.7
State & Local bonds 3.92 3.92 3.93 4.12 4.05 4.13 4.01 4.03 4.0 4.1 4.2 4.2 4.3 4.4
Home mortgage rate 3.91 3.94 3.99 4.00 3.99 4.07 4.11 4.00 4.0 4.0 4.2 4.3 4.4 4.6

----------------------------------------History------------------------------------------- Consensus Forecasts-Quarterly
1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q* 1Q 2Q 3Q 4Q 1Q 2Q

Key Assumptions 2010 2010 2010 2010 2011 2011 2011 2011 2012 2012 2012 2012 2013 2013
Major Currency Index 74.8 77.6 75.9 73.0 71.9 69.6 69.9 72.3 73.6 73.9 74.0 74.0 74.0 74.2
Real GDP 3.9 3.8 2.5 2.3 0.4 1.3 1.8 3.1 2.0 2.1 2.4 2.6 2.6 2.8
GDP Price Index 1.5 1.5 1.4 1.9 2.5 2.5 2.6 1.7 1.8 1.8 1.9 1.9 2.0 2.0
Consumer Price Index 1.3 -0.5 1.4 2.6 5.2 4.1 3.1 1.6 1.9 2.1 2.3 2.2 2.2 2.2
Forecasts for interest rates and the Federal Reserve’s Major Currency Index represent averages for the quarter. Forecasts for Real GDP, GDP Price Index and Consumer Price 
Index are seasonally-adjusted annual rates of change (saar). Individual panel members’ forecasts are on pages 4 through 9. Historical data for interest rates except LIBOR is from 
Federal Reserve Release (FRSR) H.15. LIBOR quotes available from The Wall Street Journal. Interest rate definitions are the same as those in FRSR H.15. Treasury yields are 
reported on a constant maturity basis. Historical data for the Fed’s Major Currency Index is from FRSR H.10 and G.5. Historical data for Real GDP and GDP Chained Price Index 
are from the Bureau of Economic Analysis (BEA). Consumer Price Index (CPI) history is from the Department of Labor’s Bureau of Labor Statistics (BLS). *Interest rate data for 
4Q 2011 based on historical data through the week ended December 23rd. *Data for 4Q 2011 Major Currency Index also is based on data through week ended December 
23rd. Figures for 4Q 2011 Real GDP, GDP Chained Price Index and Consumer Price Index are consensus forecasts based on a special question asked of the panelists this 
month (see page 14).

U.S. Treasury Yield Curve
Week ended December 23rd, 2011 and Year Ago vs.

1Q 2012 and 2Q 2013 Consensus Forecasts
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Missouri-American Water Company
Indicated Common Equity Cost Rate Through Use

of the Traditional Capital Asset Pricing Model (CAPM) and Empirical Capital Asset Pricing Model (ECAPM)

1 2 3 4 5 6

Proxy Group of Nine Water Companies

Value Line 
Adjusted 

Beta

American States Water Co. 0.75 10.53 % 3.45 % 11.35 % 12.01 %
American Water Works Co., Inc. 0.65 10.53 3.45 10.29 11.22
Aqua America, Inc. 0.65 10.53 3.45 10.29 11.22
Artesian Resources Corp. 0.60 10.53 3.45 9.77 10.82
California Water Service Group 0.70 10.53 3.45 10.82 11.61
Connecticut Water Service, Inc. 0.80 10.53 3.45 11.87 12.40
Middlesex Water Company 0.75 10.53 3.45 11.35 12.01
SJW Corporation 0.90 10.53 3.45 12.93 13.19
York Water Company 0.70 10.53 3.45 10.82 11.61

Average 11.06 % 11.79 % 11.43 %

Median 10.82 % 11.61 11.22 %

See page 22 for notes.

Market Risk 
Premium (1)

Risk-Free 
Rate (2)

Traditional 
CAPM Cost 

Rate (3)

ECAPM 
Cost Rate 

(4)

Indicated 
Common 

Equity Cost 
Rate (5)
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Missouri-American Water Company 

Development of the Market-Required Rate of Return on Common Equity Using 
the Capital Asset Pricing Model for 

the Proxy Group of Nine AUS Utility Reports Water Companies 
Adjusted to Reflect a Forecasted Risk-Free Rate and Market Return 

 
Notes: 
 
(1) For  reasons explained in Ms. Ahern’s accompanying direct testimony, from the thirteen weeks ending January 6, 

2012, Value Line Summary & Index, a forecasted 3-5 year total annual market return of 17.80% can be derived by 
averaging the thirteen weeks ended January 6, 2012 forecasted total 3-5 year total appreciation, converting it into 
an annual market appreciation and adding the Value Line average forecasted annual dividend yield.  

 
The 3-5 year average total market appreciation of 78% produces a four-year average annual return of 

15.46% ((1.78.25) - 1).  When the average annual forecasted dividend yield of 2.34% is added, a total average 
market return of 17.80% (2.34% + 15.46%) is derived.  

 
The thirteen week forecasted total market return of 17.80% minus the forecasted risk-free rate of 3.45% 

(developed in Note 2) is 14.35% (17.80% - 3.45%).  The Morningstar, Inc. (Ibbotson Associates) calculated market 
premium of 6.70% for the period 1926-2010 results from a total market return of 11.90% less the average income 
return on long-term U.S. Government Securities of 5.20% (11.90% - 5.20% = 6.70%).  This is then averaged with 
the 14.35% Value Line market premium resulting in an 10.53% market premium.  The 10.53% market premium is 
then multiplied by the beta in column 1 of page 21 of this Schedule. 

. 
 
(2) The average forecast based upon six quarterly estimates of 30-year Treasury Note yields per the consensus of 

nearly 50 economists reported in the Blue Chip Financial Forecasts dated January 1, 2012 (see page 20 of this 
Schedule).  The estimates are detailed below: 

 
  30-Year 
  Treasury Note Yield  

                                 First Quarter 2012  3.10 
                                 Second Quarter 2012  3.20 
   Third Quarter 2012  3.40 
                                 Fourth Quarter 2012  3.50 
                                 First Quarter 2013  3.70 
   Second Quarter 2013  3.80 
                                  

Average  3.45% 
                                                        
     
(3) The traditional Capital Asset Pricing Model (CAPM) is applied using the following formula: 
 

RS = RF + β (RM - RF) 
 

Where  RS = Return rate of common stock 
        RF = Risk Free Rate 
        β  = Value Line Adjusted Beta 
        RM = Return on the market as a whole 

 
(4) The empirical CAPM is applied using the following formula: 
 

RS = RF + .25 (RM  - RF ) + .75 β (RM  - RF ) 
 

Where  RS = Return rate of common stock 
        RF = Risk-Free Rate 
        β  = Value Line Adjusted Beta 
        RM = Return on the market as a whole 
 

 
Source of Information:  Value Line Summary & Index  
   Blue Chip Financial Forecasts, January 1, 2012 

                          Value Line Investment Survey, October 21, 2011 
   Standard Edition and Small and Mid-Cap Edition 

                         Ibbotson® SBBI® 2011 Valuation Yearbook – Market Results for 
   Stocks, Bonds, Bills, and Inflation – 1926 – 2010, Morningstar, Inc., 2011 Chicago, IL 
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Principal Methods

Forty-Two Non 
Price Regulated 

Companies 

Projected Return on Book 
Common Equity (1) 14.00                 %

Average of Market-Based 
Models (2) 12.41                 %

Average 13.21               %

Notes:
(1) From page 27 of this Schedule.
(2) Average of the results of the DCF (12.84%), 

RPM (12.72%), and CAPM / ECAPM 
(11.68%) analyses as shown on pages 28, 
29, and 32 of this Schedule, respectively.

Missouri-American Water Company
Summary of Cost of Equity Models Applied to the
Proxy Group of Non Price Regulated Companies

Comparable in Total Risk to the
Proxy Group of Nine Water Companies
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Proxy Group of Nine Water 
Companies

Value Line 
Adjusted 

Beta
Unadjusted 

Beta

Residual 
Standard Error 

of the 
Regression

American States Water Co. 0.80 0.62 3.6318
American Water Works Co., Inc. 0.65 0.43 3.7667
Aqua America, Inc. 0.65 0.41 2.8589
Artesian Resources Corp. 0.60 0.33 2.5296
California Water Service Group 0.70 0.53 3.5690
Connecticut Water Service, Inc. 0.80 0.64 2.8819
Middlesex Water Company 0.75 0.56 2.7573
SJW Corporation 0.90 0.84 4.3983
York Water Company 0.70 0.48 3.3729

Average 0.73 0.54 3.3074

Beta Range (+/- 2 std. Devs. of Beta) 0.40 0.68
   2 std. Devs. of Beta 0.14

Residual Std. Err. Range (+/- 2 std.
   Devs. of the Residual Std. Err.) 3.0168 3.5980

Std. dev. of the Res. Std. Err. 0.1453

2 std. devs. of the Res. Std. Err. 0.2906

Missouri-American Water Company
Basis of Selection of Comparable Risk 

Domestic Non-Price Regulated Companies
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Proxy Group of Forty-Two Non Price 
Regulated Companies

VL Adjusted 
Beta

Unadjusted 
Beta

Residual 
Standard 

Error of the 
Regression

Gallagher (Arthur J.) 0.70 0.54 3.0668
Amgen 0.65 0.43 3.5824
AutoZone Inc. 0.70 0.53 3.3352
Bristol-Myers Squibb 0.75 0.57 3.1171
Brown & Brown 0.70 0.49 3.1582
Capitol Fed. Finl 0.65 0.43 3.2572
CVS Caremark Corp. 0.80 0.66 3.0354
Forest Labs. 0.80 0.63 3.3743
Gen-Probe 0.80 0.68 3.3384
Hasbro, Inc. 0.75 0.60 3.3919
IAC/InterActiveCorp 0.65 0.47 3.2905
Investors Bancorp 0.75 0.55 3.4028
J&J Snack Foods 0.70 0.48 3.3652
Lancaster Colony 0.75 0.56 3.3268
Lincare Holdings 0.65 0.45 3.5487
McKesson Corp. 0.75 0.56 3.3801
Medtronic, Inc. 0.80 0.66 3.5135
Medco Health Solutions 0.70 0.50 3.5446
Marsh & McLennan 0.75 0.58 3.0499
MAXIMUS Inc. 0.75 0.61 3.4659
Microsoft Corp. 0.80 0.68 3.0865
Northwest Bancshares 0.75 0.62 3.3107
Owens & Minor 0.70 0.47 3.3915
OReilly Automotive 0.80 0.63 3.5477
Peoples United Finl 0.65 0.40 3.0978
Rollins, Inc. 0.80 0.66 3.0494
Ross Stores 0.80 0.67 3.5940
Sherwin-Williams 0.70 0.51 3.4289
Smucker (J.M.) 0.70 0.48 3.0447
Sara Lee Corp. 0.80 0.66 3.0463
Stericycle Inc. 0.65 0.46 3.2191
Safeway Inc. 0.70 0.52 3.0677
Stryker Corp. 0.80 0.67 3.2465
Teleflex Inc. 0.80 0.68 3.2493
TJX Companies 0.80 0.67 3.0258
Walgreen Co. 0.75 0.60 3.2564
WD-40 Co. 0.75 0.56 3.4989
Weis Markets 0.65 0.45 3.0549
Watson Pharmac. 0.75 0.56 3.1485
Berkley (W.R.) 0.70 0.51 3.2272
World Wrestling Ent. 0.80 0.65 3.4061
Alleghany Corp. 0.80 0.67 3.2459

Average 0.74 0.57 3.2800

Proxy Group of Nine Water 
Companies 0.73 0.54 3.3074

Missouri-American Water Company
Proxy Group of Non-Price Regulated Companies

Comparable in Total Risk to the
Proxy Group of Nine Water Companies
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Missouri-American Water Company 
Basis of Selection of Group of Domestic, Non-Price Regulated Companies 

Comparable in Total Risk to the Proxy Group of Nine Water Companies 
   
       

 
(1) The criteria for selection of the proxy group of forty-two non-utility companies was that the 

non-utility companies be domestic and have a meaningful projected rate of return on book 
common equity, shareholder’s equity, net worth or partner’s capital for the years 2014-2016, 
as reported in Value Line Investment Survey (Standard Edition). The proxy group of forty-
two non-utility companies was selected based upon the proxy group of nine water 
companies unadjusted beta range of 0.40 – 0.68 and standard error of the regression range 
of 3.0168 – 3.5980.  These ranges are based upon plus or minus two standard deviations of 
the unadjusted beta and standard error of the regression as detailed in Ms. Ahern’s direct 
testimony. Plus or minus two standard deviations captures 95.50% of the distribution of 
unadjusted betas and standard errors of the regression. 

 
 

 
(2) The standard deviation of group of nine water companies’ standard error of the regression is 

0.1392. The standard deviation of the standard error of the regression is calculated as 
follows: 

 
Standard Deviation of the Std. Err. of the Regr.  =   Standard Error of the Regression 
                              N2   

 
where: N =  number of observations.  Since Value Line betas are derived from 

weekly price change observations over a period of five years, N  =   259 
 

Thus, 0.1453  =     3.3074    =         3.3074 
      518                    22.7596 

 
 

 
 
 
 
 
 
        
 
 
Source of Information: Value Line, Inc., December 15, 2011 
   Value Line Investment Survey (Standard Edition) 
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Missouri-American Water Company
Comparable Earnings Analysis

for the Proxy Group of Non Price Regulated Companies Comparable to the
Proxy Group of Nine Water Companies(1)

Rate of Return on Book Common 
Equity, Net Worth, or Partner's 

Capital
5-Year Projected (2)

Proxy Group of Forty-Two Non 
Price Regulated Companies

VL
Adjusted

Beta
Unadjusted

Beta

Residual
Standard 

Error
of the

Regression

Standard
Deviation of

Beta
5 Year

Projection
Student's T

Statistic

Gallagher (Arthur J.) 0.70 0.54 3.0668 0.0637 14.00           % (0.3)                  
Amgen 0.65 0.43 3.5824 0.0744 15.50           (0.2)                  
AutoZone Inc. 0.70 0.53 3.3352 0.0693 NMF (1.8)                  
Bristol-Myers Squibb 0.75 0.57 3.1171 0.0647 23.00           0.6                   
Brown & Brown 0.70 0.49 3.1582 0.0656 11.50           (0.6)                  
Capitol Fed. Finl 0.65 0.43 3.2572 0.0676 3.50             (1.5)                  
CVS Caremark Corp. 0.80 0.66 3.0354 0.0630 11.00           (0.7)                  
Forest Labs. 0.80 0.63 3.3743 0.0701 9.50             (0.8)                  
Gen-Probe 0.80 0.68 3.3384 0.0693 12.50           (0.5)                  
Hasbro, Inc. 0.75 0.60 3.3919 0.0704 30.00           1.4                   
IAC/InterActiveCorp 0.65 0.47 3.2905 0.0779 7.50             (1.0)                  
Investors Bancorp 0.75 0.55 3.4028 0.0707 9.50             (0.8)                  
J&J Snack Foods 0.70 0.48 3.3652 0.0699 13.00           (0.5)                  
Lancaster Colony 0.75 0.56 3.3268 0.0691 18.00           
Lincare Holdings 0.65 0.45 3.5487 0.0737 25.00           0.8                   
McKesson Corp. 0.75 0.56 3.3801 0.0702 16.50           (0.1)                  
Medtronic, Inc. 0.80 0.66 3.5135 0.0730 16.00           (0.1)                  
Medco Health Solutions 0.70 0.50 3.5446 0.0736 22.50           0.6                   
Marsh & McLennan 0.75 0.58 3.0499 0.0633 19.00           0.2                   
MAXIMUS Inc. 0.75 0.61 3.4659 0.0720 28.50           1.2                   
Microsoft Corp. 0.80 0.68 3.0865 0.0641 36.00           (3) 2.0                   
Northwest Bancshares 0.75 0.62 3.3107 0.0687 7.50             (1.0)                  
Owens & Minor 0.70 0.47 3.3915 0.0704 13.00           (0.5)                  
OReilly Automotive 0.80 0.63 3.5477 0.0737 13.00           (0.5)                  
Peoples United Finl 0.65 0.40 3.0978 0.0643 6.50             (1.1)                  
Rollins, Inc. 0.80 0.66 3.0494 0.0633 32.00           1.6                   
Ross Stores 0.80 0.67 3.5940 0.0746 41.50           (3) 2.6                   
Sherwin-Williams 0.70 0.51 3.4289 0.0712 26.00           0.9                   
Smucker (J.M.) 0.70 0.48 3.0447 0.0632 11.00           (0.7)                  
Sara Lee Corp. 0.80 0.66 3.0463 0.0633 NMF (1.8)                  
Stericycle Inc. 0.65 0.46 3.2191 0.0668 15.50           (0.2)                  
Safeway Inc. 0.70 0.52 3.0677 0.0637 16.50           (0.1)                  
Stryker Corp. 0.80 0.67 3.2465 0.0674 14.00           (0.3)                  
Teleflex Inc. 0.80 0.68 3.2493 0.0675 9.50             (0.8)                  
TJX Companies 0.80 0.67 3.0258 0.0628 44.00           (3) 2.8                   
Walgreen Co. 0.75 0.60 3.2564 0.0676 20.50           0.3                   
WD-40 Co. 0.75 0.56 3.4989 0.0727 17.50           0.0                   
Weis Markets 0.65 0.45 3.0549 0.0634 9.50             (0.8)                  
Watson Pharmac. 0.75 0.56 3.1485 0.0654 14.00           (0.3)                  
Berkley (W.R.) 0.70 0.51 3.2272 0.0670 13.50           (0.4)                  
World Wrestling Ent. 0.80 0.65 3.4061 0.0707 17.00           (0.0)                  
Alleghany Corp. 0.80 0.67 3.2459 0.0674 5.50             (1.2)                  

Average 0.74 0.57 3.2807 0.0684

Average for the Proxy Group of 
Nine Water Companies 0.73 0.54 3.3074 (1) 0.0697

Median (4) 14.75%

Conservative Median (5) 14.00%

Notes:
(1) From page 26 of this Schedule.
(2)
(3)

(4)

(5)

From Value Line Investment Survey, various issues for the years 2014 - 2016. 
The student's T statistic associated with these returns exceeds 1.96 at the 95% level of confidence.  Therefore, they 
have been excluded, as outliers, to arrive at proper projected returns as fully explained in Ms. Ahern's direct 
Median five year projected rate of return on book common equity, shareholders' equity, net worth, or partners' capital 
including returns identified as outliers as outlined in note (3) above.
Median five year projected rate of return on book common equity, shareholders' equity, net worth, or partners' capital 
excluding returns identified as outliers as outlined in note (3) above.
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Missouri-American Water Company
DCF Results for the Proxy Group of Non-Utility Companies Comparable in Total Risk to

the Proxy Group of Nine Water Companies

Proxy Group of Forty-
Two Non Price Regulated 
Companies

Average 
Dividend 

Yield

Value Line 
Projected 
Five Year 
Growth in 

EPS

Reuters Mean 
Consensus 

Projected Five 
Year Growth 
Rate in EPS

Zack's 
Five Year 
Projected 
Growth 
Rate in 

EPS

Yahoo! 
Finance 

Projected 
Five Year 
Growth in 

EPS

Average 
Projected 
Five Year 

Growth Rate 
in EPS

Adjusted 
Dividend 

Yield

Indicated 
Common 

Equity 
Cost Rate

Gallagher (Arthur J. 4.33 % 9.00 % 9.80 % 9.60 % 9.77 % 9.54 % 4.54       % 14.08     %
Amgen               0.00 7.00 7.00 9.00 7.55 7.64  -        N/A
AutoZone Inc.       0.00 13.50 15.00 15.40 14.07 14.49  -        N/A
Bristol-Myers Squibb 4.05 8.00 0.00 1.50 -0.65 3.17 4.11       7.28       
Brown & Brown       1.52 7.00 11.00 13.30 13.00 11.08 1.60       12.68     
Capitol Fed. Finl  2.70 8.00 3.00 3.00 3.00 4.25 2.76       7.01       
CVS Caremark Corp.  1.34 8.50 11.00 11.80 10.45 10.44 1.40       11.84     
Forest Labs.        0.00 NMF 0.00 -2.60 -5.05 0.00  -        N/A
Gen-Probe           0.00 11.00 12.00 14.50 13.14 12.66  -        N/A
Hasbro, Inc.        3.39 10.00 11.00 - 12.70 11.23 3.58       14.81     
IAC/InterActiveCorp 0.00 34.00 36.00 35.40 36.03 35.36  -        N/A
Investors Bancorp In 0.00 NMF 15.00 15.00 15.00 15.00  -        N/A
J&J Snack Foods     0.93 10.50 N/A - 0.00 5.25 0.96       6.21       
Lancaster Colony    1.97 6.00 10.00 - 10.00 8.67 2.06       10.73     
Lincare Holdings    3.41 12.00 15.00 17.50 14.83 3.66       18.49     
McKesson Corp.      1.02 12.00 12.00 12.20 14.02 12.56 1.09       13.65     
Medtronic, Inc.     2.79 5.50 7.00 7.50 6.78 6.70 2.88       9.58       
Medco Health Solutio 0.00 11.00 14.00 12.80 14.27 13.02  -        N/A
Marsh & McLennan    2.94 28.50 10.00 10.70 11.39 15.15 3.16       18.31     
MAXIMUS Inc.        0.90 18.50 7.00 4.00 7.00 9.13 0.94       10.07     
Microsoft Corp.     2.46 12.00 10.00 11.10 9.69 10.70 2.59       13.29     
Northwest Bancshares 3.60 15.50 5.00 5.00 5.00 7.63 3.74       11.37     
Owens & Minor       2.74 10.00 9.50 13.00 9.53 10.51 2.88       13.39     
OReilly Automotive 0.00 13.50 16.00 17.20 17.09 15.95  -        N/A
Peoples United Fin 5.13 21.00 21.00 20.00 21.68 20.92 5.66       26.58     
Rollins, Inc.       1.32 13.50 N/A - 10.00 11.75 1.40       13.15     
Ross Stores         0.99 18.50 11.00 12.60 10.77 13.22 1.05       14.27     
Sherwin-Williams    1.74 11.00 11.00 10.90 11.13 11.01 1.83       12.84     
Smucker (J.M.)      2.53 9.50 7.60 8.00 7.63 8.18 2.63       10.81     
Sara Lee Corp.      2.54 10.50 8.40 6.00 9.13 8.51 2.65       11.16     
Stericycle Inc.     0.00 13.00 17.00 17.50 18.00 16.38  -        N/A
Safeway Inc.        2.98 6.50 8.40 10.40 8.51 8.45 3.11       11.56     
Stryker Corp.       1.50 8.00 11.00 10.80 10.65 10.11 1.57       11.68     
Teleflex Inc.       2.31 9.00 13.00 10.00 14.90 11.73 2.45       14.18     
TJX Companies       1.25 13.50 12.00 14.00 11.45 12.74 1.33       14.07     
Walgreen Co.        2.71 13.00 10.00 12.40 9.54 11.24 2.86       14.10     
WD-40 Co.           2.58 9.50 12.00 12.00 12.00 11.38 2.73       14.11     
Weis Markets        2.99 6.50 N/A - 0.00 3.25 3.04       6.29       
Watson Pharmac.     0.00 11.50 12.00 12.20 12.21 11.98  -        N/A
Berkley (W.R.)      0.97 11.50 11.00 11.30 9.50 10.83 1.02       11.85     
World Wrestling Ent. 4.90 5.00 8.50 7.50 10.00 7.75 5.09       12.84     
Alleghany Corp.     0.00 10.00 N/A - 0.00 5.00  -        N/A

Average 12.65     

Median 12.84     

NA= Not Available
NMF= Not Meaningful Figure

(1)

Source of Information: Value Line Investment Survey:
www.reuters.com Downloaded on 01/03/2012
www.zacks.com Downloaded on 01/03/2012
www.yahoo.com Downloaded on 01/03/2012

Ms. Ahern's application of the DCF model to the domestic, non-price regluated comparable risk companies is identical to the application of the DCF to her proxy group 
of water companies.  She uses the 60 day average price and the spot indicated dividend as of January 2, 2012 for her dividend yield and then adjusts that yield for 
1/2 the average projected growth rate in EPS, which is calculated by averaging the 5 year projected growth in EPS provided by Value Line, www.reuters.com, 
www.zacks.com, and www.yahoo.com (excluding any negative growth rates) and then adding that growth rate to the adjusted dividend yield.
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Line No.

1. Prospective Yield on Baa Rated
   Corporate Bonds (1) 5.45 %

2. Equity Risk Premium (2) 7.27
     

3.   Risk Premium Derived Common
      Equity Cost Rate 12.72 %

Notes:  (1)

First Quarter 2012 5.20 %
Second Quarter 2012 5.30

Third Quarter 2012 5.40
Fourth Quarter 2012 5.50

First Quarter 2013 5.60
Second Quarter 2013 5.70

Average 5.45 %

(2) From page 31 of this Schedule.

Average forecast based upon six quarterly estimates of Baa rated 
corporate bonds per the consensus of nearly 50 economists 
reported in Blue Chip Financial Forecasts dated January 1, 2012 
(see page 20 of this Schedule).  The estimates are detailed below.

Missouri-American Water Company
Indicated Common Equity Cost Rate

Through Use of a Risk Premium Model
Using an Adjusted Total Market Approach

Proxy Group of 
Forty-Two Non 
Price Regulated 

Companies
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Comparison of Bond Ratings for the
Proxy Group of Non Price Regulated Companies Comparable in Total Risk to the

Proxy Group of Nine Water Companies

Moody's Standard & Poor's
Bond Rating

December 2011 December 2011

Proxy Group of Forty-Two Non 
Price Regulated Companies

Bond 
Rating

Numerical 
Weighting (1)

Bond 
Rating

Numerical 
Weighting (1)

Gallagher (Arthur J.) NR - - NR - -
Amgen Baa1 8.0 A+ 5.0
AutoZone Inc. Baa2 9.0 BBB 9.0
Bristol-Myers Squibb A2 6.0 A+ 5.0
Brown & Brown NR - - NR - -
Capitol Fed. Finl NR - - NR - -
CVS Caremark Corp. Baa2 9.0 BBB+ 8.0
Forest Labs. Baa2 9.0 NR - -
Gen-Probe NR - - NR - -
Hasbro, Inc. NR - - BBB+ 8.0
IAC/InterActiveCorp Ba2 12.0 NR - -
Investors Bancorp NR - - NR - -
J&J Snack Foods NR - - NR - -
Lancaster Colony NR - - NR - -
Lincare Holdings NR - - NR - -
McKesson Corp. Baa2 9.0 A- 7.0
Medtronic, Inc. A1 5.0 AA- 4.0
Medco Health Solutions Baa3 10.0 BBB+ 8.0
Marsh & McLennan Baa2 9.0 BBB- 10.0
MAXIMUS Inc. NR - - NR - -
Microsoft Corp. Aaa 1.0 AAA 1.0
Northwest Bancshares NR - - NR - -
Owens & Minor Ba2 12.0 BBB- 10.0
OReilly Automotive Baa3 10.0 NR - -
Peoples United Finl A2 6.0 NR - -
Rollins, Inc. NR - - NR - -
Ross Stores NR - - NR - -
Sherwin-Williams A3 7.0 A 6.0
Smucker (J.M.) A3 7.0 NR - -
Sara Lee Corp. Baa1 8.0 BBB 9.0
Stericycle Inc. NR - - NR - -
Safeway Inc. Baa2 9.0 BBB 9.0
Stryker Corp. A3 7.0 A+ 5.0
Teleflex Inc. Ba3 13.0 NR - -
TJX Companies A3 7.0 NR - -
Walgreen Co. A2 6.0 A 6.0
WD-40 Co. NR - - NR - -
Weis Markets NR - - NR - -
Watson Pharmac. Baa3 10.0 NR - -
Berkley (W.R.) Baa2 9.0 BBB+ 8.0
World Wrestling Ent. NR - - NR - -
Alleghany Corp. Baa2 9.0 NR - -

Average Baa1 8.3 A- 6.9

Notes:
(1) From page 3 of Schedule PMA-10.

Source of Information:
  Standard & Poor's Bond Guide December 2011
  www.moodys.com; downloaded 1/3/2012

Bond Rating
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Missouri-American Water Company
Derivation of Equity Risk Premium Based on the Total Market Approach

Using the Beta for
the Proxy Group of Non Price Regulated Companies

Comparable in Total Risk to the
Proxy Group of Nine Water Companies

Line No.

1. Arithmetic mean total return rate on
   the Standard & Poor's 500 Composite
   Index - 1926-2010 (1) 11.90 %

2. Arithmetic mean yield on
Aaa and Aa Corporate Bonds
   1926-2010 (2) (6.10)

3. Historical Equity Risk Premium 5.80 %

4. Forecasted 3-5 year Total Annual
   Market Return (3) 17.80 %

5. Prospective Yield an Aaa Rated
   Corporate Bonds (4) (4.23)

6. Forecasted Equity Risk Premium 13.57 %

7. Conclusion of Equity Risk Premium (5) 9.69 %

8. Adjusted Value Line Beta (6) 0.75

9. Beta Adjusted Equity Risk Premium 7.27 %

Notes:  (1)

(2)
(3) From page 22 of this Schedule.
(4)

First Quarter 2012 4.00 %
Second Quarter 2012 4.00

Third Quarter 2012 4.20
Fourth Quarter 2012 4.30

First Quarter 2013 4.40
Second Quarter 2013 4.50

Average 4.23 %

(5)

(6) Median beta derived from page 21 of this Schedule.

Proxy Group of 
Forty-Two Non 
Price Regulated 

Companies

Ibbotson Associates 2011 Valuation Yearbook  - Market Results for 1926-2010,  
Morningstar, Inc., 2011 Chicago, IL.
From Moody's Industrial Manual and Mergent Bond Record Monthly Update.

Average forecast based upon six quarterly estimates of Aaa rated corporate bonds 
per the consensus of nearly 50 economists reported in Blue Chip Financial 
Forecasts dated January 1, 2012 (see page 20 of this Schedule).  The estimates are 
detailed below.

The average of the historical equity risk premium of 5.80% from Line No. 3 and 
the forecasted equity risk premium of 13.57% from Line No. 6 ((5.80% + 13.57%) 
/ 2 = 9.69%.
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Missouri-American Water Company
Traditional CAPM and ECAPM Results for the Proxy Group of Non Price Regulated Companies Comparable in Total Risk to the

Proxy Group of Nine Water Companies

Proxy Group of Forty-Two 
Non Price Regulated 
Companies

Value Line 
Adjusted 

Beta

Gallagher (Arthur J.) 0.70 10.53 3.45 10.82 11.61
Amgen 0.65 10.53 3.45 10.29 11.22
AutoZone Inc. 0.70 10.53 3.45 10.82 11.61
Bristol-Myers Squibb 0.75 10.53 3.45 11.35 12.01
Brown & Brown 0.70 10.53 3.45 10.82 11.61
Capitol Fed. Finl 0.65 10.53 3.45 10.29 11.22
CVS Caremark Corp. 0.80 10.53 3.45 11.87 12.40
Forest Labs. 0.80 10.53 3.45 11.87 12.40
Gen-Probe 0.80 10.53 3.45 11.87 12.40
Hasbro, Inc. 0.75 10.53 3.45 11.35 12.01
IAC/InterActiveCorp 0.65 10.53 3.45 10.29 11.22
Investors Bancorp 0.75 10.53 3.45 11.35 12.01
J&J Snack Foods 0.70 10.53 3.45 10.82 11.61
Lancaster Colony 0.75 10.53 3.45 11.35 12.01
Lincare Holdings 0.65 10.53 3.45 10.29 11.22
McKesson Corp. 0.75 10.53 3.45 11.35 12.01
Medtronic, Inc. 0.80 10.53 3.45 11.87 12.40
Medco Health Solutions 0.70 10.53 3.45 10.82 11.61
Marsh & McLennan 0.75 10.53 3.45 11.35 12.01
MAXIMUS Inc. 0.75 10.53 3.45 11.35 12.01
Microsoft Corp. 0.80 10.53 3.45 11.87 12.40
Northwest Bancshares 0.75 10.53 3.45 11.35 12.01
Owens & Minor 0.70 10.53 3.45 10.82 11.61
OReilly Automotive 0.80 10.53 3.45 11.87 12.40
Peoples United Finl 0.65 10.53 3.45 10.29 11.22
Rollins, Inc. 0.80 10.53 3.45 11.87 12.40
Ross Stores 0.80 10.53 3.45 11.87 12.40
Sherwin-Williams 0.70 10.53 3.45 10.82 11.61
Smucker (J.M.) 0.70 10.53 3.45 10.82 11.61
Sara Lee Corp. 0.80 10.53 3.45 11.87 12.40
Stericycle Inc. 0.65 10.53 3.45 10.29 11.22
Safeway Inc. 0.70 10.53 3.45 10.82 11.61
Stryker Corp. 0.80 10.53 3.45 11.87 12.40
Teleflex Inc. 0.80 10.53 3.45 11.87 12.40
TJX Companies 0.80 10.53 3.45 11.87 12.40
Walgreen Co. 0.75 10.53 3.45 11.35 12.01
WD-40 Co. 0.75 10.53 3.45 11.35 12.01
Weis Markets 0.65 10.53 3.45 10.29 11.22
Watson Pharmac. 0.75 10.53 3.45 11.35 12.01
Berkley (W.R.) 0.70 10.53 3.45 10.82 11.61
World Wrestling Ent. 0.80 10.53 3.45 11.87 12.40
Alleghany Corp. 0.80 10.53 3.45 11.87 12.40

Average 11.22 11.91 11.57

Median 11.35 12.01 11.68

Notes:
(1) From note 1 on page 22 of this Schedule.
(2) From note 2 on page 22 of this Schedule.
(3) Derived from the model shown on page 22 of this Schedule, note 3.
(4) Derived from the model shown on page 22 of this Schedule, note 4.
(5) Average of CAPM and ECAPM cost rates.

Market Risk 
Premium (1)

Risk-Free 
Rate (2)

Traditional 
CAPM Cost 

Rate (3)
ECAPM Cost 

Rate (4)

Indicated 
Common Equity 

Cost Rate (5)
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Missouri-American Water Company 
Notes to Accompany the 

Derivation of the Flotation Cost Adjustment to the Cost of Common Equity 
 
 
 

(1) Company-provided. 
 

(2) Column 2 – Column 3. 
 

(3) Column 2 – the sum of columns 4 and 5. 
 

(4) Column 1 * Column 2. 
 

(5) Column1 * Column 6. 
 

(6) Column1 * (the sum of columns 4 and 5). 
 

(7) (Column 7 – Column 8) divided by Column 7. 
 

(8) Using the average growth rate from Schedule 7. 
 

(9) Adjustment for flotation costs based on adjusting the average DCF constant 
growth cost rate in accordance with the following: 
 

g
FP

gD
K 





)1(

)5.01(
,  

 
where g is the growth factor and F is the percentage of flotation costs. 
 

(10) Flotation cost adjustment of 0.16% equals the difference between the flotation 
adjusted average DCF cost rate of 10.71% and the unadjusted average DCF 
cost rate of 10.55% of the proxy group of nine water companies. 
 
 

 
 
Source of Information: 
 
 Company provided information 
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