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I.   INTRODUCTION AND PURPOSE OF TESTIMONY 1 

Q. PLEASE STATE YOUR NAME AND BUSINESS ADDRESS. 2 

A. My name is Christopher C. Thomas.  My business address is 309 W. Washington Street, 3 

Suite 800, Chicago, IL 60606. 4 

 5 

Q. WHAT IS YOUR PRESENT OCCUPATION? 6 

A. I am employed by the Citizens Utility Board (“CUB”) as the Director of Policy.  My 7 

duties include filing expert testimony before the Illinois Commerce Commission (“ICC” 8 

or “Commission”) on CUB’s behalf, oversight of the testimony filed by external expert 9 

witnesses on CUB’s behalf, and management of the Policy Department. 10 

 11 

Q. ON WHOSE BEHALF ARE YOU TESTIFYING IN THIS CASE? 12 

A. I am testifying on behalf of CUB. 13 

 14 

Q. PLEASE SUMMARIZE YOUR PROFESSIONAL EXPERIENCE. 15 

A. My professional career includes more than nine years as a utility regulatory economist.  I 16 

started my career as a regulatory economist in the Telecommunications Department of 17 

the Missouri Public Service Commission (“MoPSC”).  I became a CUB employee in 18 

September 2004, and have filed testimony before the ICC in numerous dockets.  CUB 19 

Exhibit 1.1, attached to this testimony, is a list of the dockets in which I have filed 20 

testimony and a brief description of the nature of each docket.   21 

 22 

 23 
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Q. PLEASE DESCRIBE YOUR EDUCATIONAL BACKGROUND. 24 

A. I have a Bachelor's degree in Business Administration with a concentration in Finance 25 

and a minor in Economics from Truman State University, and a Master’s degree in 26 

Economics and Finance from Southern Illinois University, Edwardsville. 27 

 28 

Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY?  29 

A. The purpose of my testimony is to present my analysis estimating the appropriate cost of 30 

capital for Illinois-American Water Company (“IAWC” or “the Company”).     31 

 32 

Q. PLEASE SUMMARIZE YOUR FINDINGS. 33 

A. Discontinuity or turmoil in the credit markets creates uncertainty in expectations about 34 

the future.  This uncertainty, as I will describe, is based on the inability of existing 35 

valuation models to predict deep, broad-scale declines in value, like the one that has 36 

recently occurred.  Because of this, it is critical that inputs be considered carefully and 37 

selected objectively, as I have done.  The results of my analysis demonstrate that a 7.44% 38 

cost of common equity provides investors with a fair return on their investment in the 39 

Company.  I also have used other supplemental checks, described below, to validate my 40 

results.   41 

  42 

Using the capital structure and cost of debt and preferred stock requested by the 43 

Company, my recommendations are shown in Table 1 below. 44 

   45 

 46 
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Weighted Average Cost of Capital 

CAPITAL  AMOUNT  WEIGHT  COST  WEIGHTED COST 
Long‐Term Debt  $373,182  47.98% 6.53%  3.13%
Short‐Term Debt  $47,119  6.06% 1.97%  0.12%
Common Equity  $357,559  45.97% 7.44%  3.42%
TOTAL  $777,860  6.67%

Capital Structure Recommendation made by AG witness Raph Smith 
 47 

II.   COST OF EQUITY 48 

Q. WHAT IS THE COST OF EQUITY? 49 

A. The Company’s cost of equity is the return that investors demand to choose an 50 

investment in the Company over other available investment options.  This return is a cost 51 

of doing business.  The Company needs to generate fair returns for its investors in order 52 

to maintain access to capital on reasonable terms.  This is why the terms “cost of equity” 53 

and “return on equity” (or “ROE”) are often used interchangeably by analysts.     54 

 55 

Q. WHAT CRITERIA SHOULD THE COMMISSION USE TO DETERMINE AN 56 
APPROPRIATE COST OF EQUITY? 57 

 58 
A. Two key U.S. Supreme Court decisions established the framework used to determine an 59 

appropriate, or fair, cost of equity for regulated companies.  The first is Bluefield Water 60 

Works & Improvement Co. v. Public Service Commission of West Virginia, 262 U.S. 679, 61 

692 (1923) (“Bluefield”).  The second is the Federal Power Commission et. al. v. Hope 62 

Natural Gas Co., 320 US 591 (1944) (“Hope”).  Together, the Hope and Bluefield 63 

decisions establish that utilities are entitled to the opportunity to earn a fair return on their 64 
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prudent and reasonable investment that is commensurate with the returns earned by other 65 

firms of comparable risk.  The Commission’s task is to ensure that the cost of equity 66 

capital used to develop rates compensates investors for their investment risk, while 67 

assuring that customers do not pay an excessive or unreasonable return in those rates.  68 

The Commission should base its determination of a fair return on the relative riskiness of 69 

the regulated company.  The Commission must also recognize that the measure of a fair 70 

return will change over time, as the fundamentals of the equity markets change and 71 

evolve.  72 

 73 

Q. WHAT COST OF EQUITY DID THE COMMISSION GRANT THE COMPANY 74 
IN ITS LAST RATE CASES? 75 

 76 
A. The Commission granted the Company a 10.35% return on common equity in its last rate 77 

case Docket No. 07-0507.   78 

 79 

Q. WHAT COST OF EQUITY HAS THE COMPANY REQUESTED IN THIS CASE? 80 

A. IAWC has requested a cost of equity capital of 12.25%, based on the testimony of Ms. 81 

Pauline M. Ahern.  As I will discuss, Ms. Ahern has grossly overestimated the cost of 82 

equity.  Ms. Ahern proposes to use the discounted cash flow (“DCF”) model and the 83 

capital asset pricing model (“CAPM”) to determine the cost of equity capital for the 84 

Company.  I will address both of these methods and Ms. Ahern’s application of them in 85 

my testimony.  As I will explain, Ms. Ahern’s estimation process incorporates several 86 

unnecessary adjustments – all of which increase the Company’s proposed cost of equity 87 

estimate, and it ignores some key factors.  As a result, Ms. Ahern’s estimate overstates 88 

the cost of equity capital. 89 
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Q. HOW HAVE THE EQUITY MARKETS CHANGED SINCE THE COMPANY’S 90 
LAST RATE CASE? 91 

 92 
A. The changes have been dramatic.  The worst financial crisis since the Great Depression 93 

occurred just over one year ago, as a result of inflated housing values, and corresponding 94 

problems in the financial and mortgage markets.  Subsequent to the Company’s last rate 95 

increase in September 2008, Lehman Brothers declared bankruptcy and a dramatic 96 

decline in equity valuations occurred, each of which has a direct bearing on the cost of 97 

equity issues in this case.  The relevant market changes include a fall in stock prices (as 98 

measured by the S&P 500) of more than 50% (from its high in the fall of 2007 to its low 99 

in March 2009).  Although stocks have rebounded to some extent since March, they were 100 

still 33% off of their highs on September 25, 2009.  At the same time, investor demand 101 

for shares of low-risk companies such as utilities has increased and yields on ten-year 102 

Treasury Bonds have been below 3% for most of the year (currently yields have risen to 103 

3.46%).  104 

 105 

Q. HOW DO THESE DRAMATIC CHANGES AFFECT THE COMMISSION’S 106 
RETURN ON EQUITY DETERMINATIONS IN THIS CASE? 107 

 108 
A.  In this time of financial crisis, some commonly used financial theories and approaches 109 

have not provided meaningful help in understanding the changed circumstances.  110 

Preferred regulatory tools like the CAPM and the DCF failed to predict or explain recent 111 

market behavior.  The limited credit availability that has been endemic of the crisis has 112 

been caused by uncertainty in market fundamentals, a situation which cannot be 113 

understood through the CAPM or DCF frameworks.  This crisis has also revealed more 114 

clearly than ever before that financial information from rating agencies and other 115 
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financial industry sources (like Value Line) can be dramatically wrong and strongly 116 

biased.  For example, Lehman Brothers had an “A” bond rating, just before it became the 117 

largest bankruptcy in history.  In this environment, investors have been searching for 118 

investments that are safe and have inflation protections.  119 

 120 

New information and insights highlighted by the financial crisis offer the Commission an 121 

opportunity to set aside over reliance on complex mathematics and to revisit fundamental 122 

financial principles that should drive its rate of return determination.  In a practical sense, 123 

given the recent events in financial markets and the knowledge gained from them, the 124 

Commission cannot reasonably rely to the same extent as in previous cases on models 125 

that rest on an assumption of efficiency in the financial markets that is questionable at 126 

best.  In short, the rather chaotic state of the financial markets must not be used as a basis 127 

for excessive ROE recommendations.  128 

 129 

Q.    HOW DOES THE FINANCIAL CRISIS PROVIDE THE COMMISSION AN 130 
OPPORTUNITY TO REVISIT SOME OF THE BASIC PRINCIPLES USED TO 131 
COMPUTE RATES OF RETURN? 132 

 133 
A.  The financial crisis actually requires the Commission to return to the basics, rather than 134 

to repeat past approaches that take no account of, or are inconsistent with, very different 135 

prevailing market circumstances.  The financial crisis has shown that many financial 136 

professionals need to go back to harbor and take a hard look at everything from models 137 

that supposedly measure cost of capital to the basic question of what constitutes risk.  A 138 

number of theories, models, and financial strategies relevant to traditional regulatory cost 139 

of equity determinations have proven to be erroneous during this financial crisis.  I am 140 
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not advocating that the Commission abandon decades of regulatory practice.  I am merely 141 

suggesting that the Commission carefully and objectively consider the inputs and model 142 

dynamics it uses to determine equity costs.  As I will describe, I rely on both the DCF and 143 

CAPM models that the Commission has traditionally used to estimate a utility’s ROE; 144 

however, the inputs I have used were determined critically and objectively.  In the 145 

following sections, I will discuss these inputs and relate their importance to the 146 

uncertainty created by the recent financial crisis.  147 

 148 

Q. HAVE YOU DEVELOPED AN INDEPENDENT ESTIMATE OF THE 149 
APPROPRIATE COST OF EQUITY FOR THE COMPANY? 150 

 151 
A. Yes, I have.  I recommend that the Commission find that 7.44% is an appropriate cost of 152 

equity to use in setting rates for the Company in this case. 153 

 154 

Q.  PLEASE DESCRIBE THE ANALYSIS YOU UNDERTOOK TO DETERMINE 155 
THE APPROPRIATE COST OF EQUITY FOR IAWC. 156 

 157 
A. My analysis was performed independently of the analysis performed by Ms. Ahern.  I 158 

estimated the cost of equity capital using the DCF model as the primary estimation tool.  159 

To confirm the accuracy of my results, I have also performed a separate analysis using 160 

the CAPM.  The results of my analysis demonstrate that a 7.44% cost of common equity 161 

provides investors with a fair return on their investment in the Company.  I also have 162 

used other supplemental checks to validate my results, as I describe below.   163 

 164 

A. DCF ANALYSIS 165 

Q. PLEASE DESCRIBE THE DCF MODEL. 166 
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A. The DCF model estimates the cost of equity capital by assuming that investors who 167 

purchase stock are paying a price that reflects the present value of the cash flows they 168 

expect to receive from the stock in the future.  Using information about the current stock 169 

price and expected future cash flows from dividend payments and earnings growth, the 170 

model, which is based on the relationships among various factors, estimates the return 171 

that investors expect to receive on their investment.  172 

 173 

The DCF model is based on two fundamental financial principles.  First, the current 174 

market price of a financial asset, such as a share of common stock or equity, is equal to 175 

the present value of all future cash flows that investors expect to receive from the asset.  176 

Future cash flows to investors come from either future dividend payments or the sale of 177 

the stock.  This means that the rate of return investors require for the risk they take in 178 

their investment is the discount rate at which the present value of all future cash flows 179 

from an asset is equivalent to the current market price of the asset.   180 

 181 

The second basic financial principle is the time value of money.  In its most basic form, 182 

this theory provides that a dollar received today is more valuable than a dollar received at 183 

some point in the future because an investor could realize a return in future periods by 184 

investing that same dollar today.  If the investor receives that dollar in the future, she will 185 

have missed the opportunity to invest today.  The investor’s required rate of return, or a 186 

company’s cost of capital, is the return on the deferred payment that would induce the 187 

investor to wait.  That return, when used as the discount rate in a present value 188 



 

CUB Ex. 1.0 9 ICC Docket No. 09-0319 

calculation, makes the present value of a dollar received today equal to the present value 189 

of a dollar (plus the return) received at some point in the future. 190 

 191 

Q.  WHAT FORM OF THE DCF MODEL DID YOU USE TO PERFORM YOUR 192 
ANALYSIS? 193 

 194 
A. I have typically employed a single-stage, or constant growth, DCF model when 195 

estimating the rate of return for regulated public utilities.  However, in this case, due to 196 

the credit crisis and the discontinuity it has created in the financial markets, I have 197 

abandoned that approach in favor of a multi-stage or non-constant growth DCF model.  I 198 

believe the multi-stage DCF model provides a more objective framework within which to 199 

estimate the actual rate of return that investors require for their investment in the 200 

Company.     201 

 202 

Q. WHY DO YOU BELIEVE THE MULTI-STAGE DCF PROVIDES A MORE 203 
OBJECTIVE FRAMEWORK? 204 

 205 
A. Discontinuity or turmoil in the credit markets creates uncertainty in expectations about 206 

the future.  This uncertainty is based on the inability of existing valuation models to 207 

predict deep, broad-scale declines in value, like the one that has recently occurred.  In this 208 

environment, investors are focused on short-term changes in the equity markets, and as a 209 

result, both forecasted and historical growth rate information become highly subjective 210 

measures of expected future growth for individual firms.  It is, therefore, difficult to 211 

predict with accuracy a sustainable constant growth rate for companies.  However, as I 212 

will discuss, while the current discontinuity affects expectations for different companies, 213 

there are still expectations that over the long run, the entire economy will continue to 214 
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grow at a reasonable rate.  While there may be short-term variations, long-term growth in 215 

the U.S. economy, as measured by the historic growth in real gross domestic product 216 

(real GDP), is a reasonable expectation.     217 

 218 

Q. PLEASE DESCRIBE THE NON-CONSTANT GROWTH DCF MODEL. 219 

A. In its most basic form, the DCF model can be represented by the following equation: 220 

    k = D0(1+g)/ P0 + g 221 
 222 
  Where: 223 
 224 
  k  =  Investors required “rate of return”, or the “cost of equity capital” 225 
  D0 =  The current dividend payment 226 

P0  =  The current stock price 227 
D0(1+g)/ P0 = The expected dividend yield 228 
g =  The expected sustainable growth rate 229 

 230 
The non-constant growth assumption enters the model through the specification of “g”, 231 

the expected sustainable growth rate input.  The multi-stage model comprises the 232 

combination of repeated calculations of the basic form of the DCF model, shown above, 233 

using distinct growth rates over discrete periods of time.  As I discuss below, the single-234 

stage or constant growth DCF model is simpler because it ignores the likely changes in 235 

the firm’s rate of growth over the infinite evaluation period of a DCF model.  236 

 237 

Q. EVEN IN ITS ITERATIVE MULTI-STAGE FORM, THE DCF MODEL LOOKS 238 
RELATIVELY SIMPLE.  IS APPLYING IT A PURELY MATHEMATICAL 239 
EXERCISE? 240 

 241 
A. No.  The actual return required to induce investors to make a particular investment is not 242 

a directly observable number – that is why estimates are necessary.  Similarly, investors’ 243 

requirements for future dividends and rates of growth cannot be found in the pages of the 244 
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Wall Street Journal and plugged into the model.  The DCF model uses current and 245 

forecast measures of a company’s financial performance to estimate the value of the 246 

company, and to find the rate of return that investors require.  In this case, the analysis is 247 

further complicated by the current market upheaval and by the fact that IAWC does not 248 

have publicly traded stock, which would provide current, objective dividend and price 249 

information.  These factors create a number of potential problems in the selection of 250 

inputs into the model.  Because the DCF model is well known in regulatory proceedings, 251 

I will not discuss each of the potential problems here.  I will, however, address some of 252 

the problems that are peculiar to the current financial circumstances or to IAWC. 253 

 254 

Q. IN DEVELOPING YOUR DCF ANALYSIS, DID YOU USE ANY OF THE 255 
INPUTS MS. AHERN USED IN HER ANALYSIS? 256 

 257 
A. Yes.  To minimize the number of distinct inputs that could complicate the Commission’s 258 

comparative analysis of the ROE estimates in this proceeding, I have chosen to use the 259 

same sample of 6 comparable water utilities.  Because information concerning stock 260 

prices and measures of financial performance is not directly available for the Company, it 261 

is necessary to analyze a group of companies with comparable risks to estimate the 262 

Company’s cost of equity.   263 

 264 

Q. MS. AHERN ALSO RELIES ON A SAMPLE OF 26 PUBLICLY TRADED 265 
UTILITIES.  DID YOU USE THIS SAMPLE? 266 

 267 
A. No.  I do not believe that the sample accurately reflects the risk of IAWC.  This sample is 268 

composed of utilities engaged in the delivery of natural gas and electricity that employ, 269 

on average, almost 14 times the capital employed by IAWC (see IAWC Ex. 8.01 page 3).  270 
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The size and business functions of these companies is not comparable to IAWC and thus 271 

I do believe this sample is appropriate to use in determining the cost of equity capital for 272 

IAWC.   273 

1. GROWTH RATES 274 

Q. WHAT DOES THE GROWTH COMPONENT OF THE DCF MODEL 275 
REPRESENT? 276 

 277 
A. The growth rate in the DCF model represents the sustainable growth that investors expect 278 

in their investment due to expected increases in a company’s earnings.  That growth rate 279 

must be consistent with, and supported by, the economic conditions and dividend payout 280 

policies expected to occur.   281 

 282 

Q.    HOW DID THE COMMISSION TREAT THE GROWTH COMPONENT OF DCF 283 
ANALYSES IN IAWC’S LAST CASE? 284 

 285 
A. The Commission accepted an analysis that relied heavily on analysts’ forecasts of growth 286 

in the DCF Calculation.  I believe the Commission must carefully reconsider this decision 287 

in light of the recent financial turmoil highlighted above and the failure of analyst’s 288 

ability to predict it.  The discontinuity in the equity markets has created uncertainty in 289 

available information.  To ensure that the cost of equity determined in this proceeding is 290 

reasonable in light of this discontinuity, the Commission should base its analysis on three 291 

basic supplemental criteria: 292 

1.   Earnings growth rate inputs must be reasonable in light of anticipated 293 
growth in GDP; 294 

2.   The long term growth rate must not implicitly require continued earnings 295 
above the regulated firm’s cost of equity, as derived in the analysis; and  296 

3.   The long term growth rates must not require dividend payout ratios that 297 
are not consistent with the capital expenditure growth rate and the return 298 
on equity. 299 

 300 
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As I will discuss below, current analysts’ 3 to 5 year growth projections do not meet 301 

these simple common sense tests.  This is not a new revelation.  In fact, the financial 302 

literature has looked at analysts’ growth rates dubiously for a number of years.  A review 303 

of this literature reveals that many researchers have found that analysts tend to be 304 

optimistic about future growth and produce forecasts that are upwardly biased.  This 305 

upward bias translates into DCF cost of capital estimates that are above the true required 306 

cost of capital.  The following quotations express some of these findings.  307 

 308 

In their text titled “Valuation: Measuring and Managing the Value of Companies” 309 

published in 2005, Tim Koller, Marc Goedhart and David Wessels state that ”analyst 310 

forecasts focus on the short term and are severely upward biased.”1  In his book on 311 

valuations, Enrique Arzac comments on the difficulty of forecasting growth rates and the 312 

impact that using these forecasts has on DCF model results:  313 

The problem with [the DCF] approach is that the long-term 314 
dividend growth rate of an individual company cannot be 315 
estimated with any degree of precision.  Hence, the dividend 316 
growth model is not likely to produce reliable estimates of the cost 317 
of equity capital of individual companies.2   318 
 319 

Further, Dr. Arzac adds:  320 

A number of empirical studies have documented optimistic bias in 321 
analysts’ earnings forecasts….Thus, it seems reasonable to 322 
conclude that [the DCF equation] yields an upper bound to the 323 
equity premium.3  324 

                                                 
1 Tim Koller et al.,  Valuation: Measuring and Managing the Value of Companies 305 (2005).. 
2 Enrique Arzac, Valuation for Mergers, Buyouts, and Restructuring, John Wiley and Sons, 42 (2005).. 
3 Id,, 44. 
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Claus and Thomas conclude that earnings and dividend growth rates traditionally used for 325 

the DCF model “exhibit substantial optimism bias and need to be adjusted downward.”4  326 

Louis Chan and his co-authors conclude, in an article in the Journal of Finance, that: 327 

…over the period 1982 to 1998, the median of the distribution of 328 
IBES [consensus analysts] growth forecasts is about 14.5 percent, 329 
a far cry from the median realized five-year growth rate of about 9 330 
percent for income before extraordinary items.5 331 
 332 

Finally, Fama and French state that: 333 

beyond two years, the best forecast of earnings growth is the historical average 334 
growth rate.6 335 
 336 

The financial community accepts current stock prices as reflecting all available 337 

information.  However, as noted, the empirical research has found a pattern of upwardly 338 

biased analyst growth rate forecasts, in comparison to the actual requirements of 339 

investors as reflected in stock prices.  It is reasonable, therefore, to conclude that the 340 

investor required equity returns the Commission is trying to determine reflect unbiased 341 

growth estimates, rather than upwardly biased analyst forecasts that diverge from the 342 

achieved growth rates underlying current stock prices.  Using analyst forecasts as the 343 

only estimates of growth will overstate the cost of capital estimate produced by the DCF.    344 

 345 

I have presented similar evidence to the Commission in the past, but the Commission has 346 

been reluctant to accept it.  In light of the current discontinuity in the financial markets, a 347 

fresh look at the evidence is prudent and warranted.  The Commission should not accept 348 

mechanistic replications of quantitative modeling used in past, more stable periods.  349 

Rather, the Commission should carefully scrutinize the reasonableness of re-using old 350 

                                                 
4 James Claus and Jacob Thomas, Equity Premia as Low as Three Percent?, 56 J. Finance 1662 (Oct. 2001) 
5 Louis K. C. Chan et al., The Level and Persistence of Growth Rates, 58 J. Finance 672 (2003). 
6 Eugene F. Fama and Kenneth R. French, The Equity Premium, 57 J. Finance 651 (April 2002). 
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forms of financial models, in light of the financial crisis, and ensure that its determination 351 

in this case is consistent with current financial circumstances.   352 

 353 

Q. ARE THERE OTHER FACTORS THAT THE COMMISSION MUST CONSIDER 354 
IN SELECTING A GROWTH RATE? 355 

 356 
A. Yes.  Growth rates used in the DCF model should accurately reflect the growth that 357 

investors actually expect to occur.  As I discuss below, when companies in the sample 358 

group are expected to have changing dividend payout ratios, the use of forecasted 359 

earnings growth rates will not accurately reflect the cost of equity that investors can 360 

reasonably expect.   361 

 362 

Q. WHAT IS THE DIVIDEND PAYOUT RATIO? 363 

A. The dividend payout ratio is the ratio of dividends paid out by a company to the total 364 

earnings of the company.  Stated differently, it is the percentage of earnings that the 365 

company pays to investors as dividends. 366 

 367 

Q. WHAT DOES THE DATA SHOW ABOUT THE EXPECTED DIVIDEND 368 
PAYOUT RATIO OF THE SAMPLE COMPANIES? 369 

 370 
A. The dividend payout ratio for companies in the sample group is expected to decline in the 371 

future.  372 

373 
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 374 

Table 2:  Earnings and Dividend Growth Expectations 

Value Line Expectations 
Company  Symbol  Earnings  Dividends 
American States Water  AWR  9.5%  5.0%
Aqua America Inc.  WTR  10.0%  4.5%
California Water Service Group  CWT  9.0%  2.5%
Middlesex Water Co.  MSEX  6.0%  1.5%
SJW Corp.  SJW  ‐12.5%  7.0%
York Water Company  YORW  ‐1.5%  4.5%

 375 

Table 2 shows that analysts do not expect earnings and dividends to grow at the same rate 376 

for any of the sample companies, and dividends are expected to grow at a slower rate 377 

than earnings for 4 of the 6 companies (or every company with expected positive growth 378 

in earnings).  This is crucial because when the dividend payout ratio is expected to 379 

change in the future, the growth rate in dividends will not be the same as the growth rate 380 

in earnings, because additional earnings will be redirected to or away from dividend 381 

payments.  In such a situation, neither the growth rate in dividends nor the growth rate in 382 

earnings will provide an accurate reflection of the sustainable growth that investors are 383 

expecting.     384 

 385 

Q. WHY IS IT IMPORTANT TO ACCURATELY REFLECT THE GROWTH THAT 386 
INVESTORS ARE EXPECTING? 387 
 388 

A. The models used by financial professionals are used for only one purpose: to provide an 389 

estimate of the expectations that investors have for the investments they have made.  The 390 

purpose of the DCF model is to model investors’ expectations based on expected future 391 

growth and dividend payouts.  Because of this, it is critical that the growth component of 392 
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the DCF model provide an accurate representation of the underlying fundamentals of the 393 

sample companies and their business.   394 

 395 

Q. CAN YOU DEMONSTRATE HOW THE DCF FAILS TO ACCURATELY 396 
REFLECT INVESTOR’S EXPECTED RETURNS WHEN THERE IS A 397 
MISMATCH BETWEEN EARNINGS GROWTH RATES AND DIVIDEND 398 
GROWTH RATES? 399 

 400 
A. Yes, consider the following simple example: 401 

• A company whose stock sells for $25 has earnings of $2 per share and is paying 402 
out 100% of those earnings as dividends.  If the 100% payout ratio is expected to 403 
remain constant, then all future earnings will come from dividends.  Investors will 404 
earn an annual return of 8% on their $25 investment in the stock ($2/$25 = 8%).   405 

 406 

• Now, assume that everything in the above scenario is constant, but the dividend 407 
payout ratio is changed to a constant 50%.  This means that investors now see $1 408 
in dividends per share, and the company retains the other $1 to reinvest in its 409 
business.  Because the stock’s total value (dividend plus appreciation) does not 410 
change, investors still expect to receive a total return of 8% on their investment.  411 
Under the discounted cash flow model of value, investors are now receiving a 4% 412 
return from dividends ($1/$25 = 4%).  To retain investors, who expect an 8% 413 
return, management must show that it will reinvest the other $1 in the business to 414 
generate earnings growth of an additional 4%.    415 

 416 

However, where the dividend payout ratio is not constant, e.g., where it is expected to 417 

decline in the future for the sample group, the DCF model will produce inaccurate results.  418 

As Table 3 below demonstrates, using dividends at the current dividend payout ratio 419 

along with expected future earnings growth in a declining payout environment results in 420 

an upward bias to the DCF results – even though the firm’s relevant financial 421 

circumstances are unchanged.   422 



 

CUB Ex. 1.0 18 ICC Docket No. 09-0319 

 423 

Table 3 shows that when dividend payout ratios decline, investors will expect more 424 

growth to come from earnings, because more capital has been retained for internal 425 

investment in the business.  This will result in the DCF overstating the cost of equity.  426 

Similarly, an increasing dividend payout ratio will cause investors to expect less growth 427 

from earnings, and the DCF will understate the cost of equity.  Assuming that both 428 

dividends and earnings will grow at the same rate and at the same time, in a DCF model, 429 

simply does not account for the expected decline in the dividend payout ratio.     430 

 431 

Q. WHAT OTHER EFFECTS CAN BE EXPECTED WHEN THE DIVIDEND 432 
PAYOUT RATIO DECLINES? 433 

 434 
A. If the dividend payout ratio is declining, then the company is not expected to pay out as 435 

much of its earnings as dividends.  This means that management is expected to retain 436 

more of the company’s earnings within the business.  Such retained capital is commonly 437 

referred to as retained earnings.  Retained earnings are used by management to fund 438 

operations and to grow the business by investing in new facilities or more efficient 439 

TABLE 3 – The Impact of Declining Dividend Payouts on DCF Model Results 

   100% Dividend 50% Dividend  Declining Dividend 
          Payout       Payout         Payout 
  
ROE    8%   8%   8% 
Earnings   $2   $2   $2 
Payout Ratio    100%   50%        100% Declining to 50% 
Current Dividend  $2   $1   $2 
Share Price   $25   $25   $25 
 
Yield    8%   4%   8%   
Earnings Growth  0%   4%   4% 
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processes that will produce greater future returns.  This type of growth is known as 440 

“internal” growth because it comes from the capital retained within the business.   441 

 442 

Q. DOES SUCH INTERNAL GROWTH AFFECT THE DETERMINATION OF THE 443 
COST OF EQUITY? 444 

 445 
A. Yes.  Evaluating internal growth can more properly recognize expected changes in the 446 

dividend payout ratio and avoid the type of upward bias produced by the use of analysts’ 447 

growth estimates.  However, as I have discussed, the recent discontinuity in the equity 448 

markets does create some uncertainty in this calculation.  The uncertainty can be 449 

minimized through the use of a multi-stage DCF, as I will discuss.  450 

 451 

Q. HOW CAN THE COMMISSION EVALUATE INTERNAL GROWTH?   452 

A. To evaluate internal growth, and to properly recognize expected changes in the dividend 453 

payout ratio, we can use the following fundamental growth rate formula:  454 

Earnings Growth = b x r 455 
 456 

Where, 457 
 458 

b = the fraction of earnings not paid out as dividends (the “retention rate”), i.e.  one 459 
minus the dividend payout ratio 460 

r = the expected rate of return on common equity 461 
 462 

The following examples explain how this formula captures internal growth.  First, look at 463 

the extreme cases.  If the dividend payout ratio is 100%, then the retention rate is zero.  In 464 

that case, the earnings of the company do not grow, because no earnings are retained to 465 

reinvest in the business.  If the dividend payout ratio is zero, then the retention rate is one, 466 

and every dollar of earnings gets reinvested into the business.  These reinvested earnings 467 

become equity on the company’s balance sheet.  Income will increase, because it is 468 
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calculated as the return on equity multiplied by the amount of equity invested in the 469 

company.  Because the number of shares outstanding has not changed, the earnings per 470 

share will increase.  Using the earnings growth formula above, one can see that in such 471 

circumstances all growth will come from retained earnings.  472 

 473 

Second, look at situations where the dividend payout and retention rate are between zero 474 

and one -- i.e., only a portion of total earnings are reinvested in the business.  In all these 475 

cases, the growth rate in earnings is the return on equity multiplied by the retention rate 476 

(the remainder being paid out as dividends).  For example, if a firm retains 70% of its 477 

earnings and earns 12%, then its earnings growth will be 8.4% (70% x 12% = 8.4%).  478 

Thus, the growth rate in a company’s earnings is determined by the earnings retained in 479 

the business, increasing invested equity, and the return on that equity.  In circumstances 480 

where the dividend payout ratio is expected to decline, using the fundamental growth 481 

formula to estimate expected future growth is superior to the analysts’ forecast 482 

complications, because the formula captures the effects of those changes. 483 

 484 

Q. DOES THE FUNDAMENTAL GROWTH RATE FORMULA MORE 485 
ACCURATELY DETERMINE INVESTOR EXPECTATIONS, ESPECIALLY 486 
WHEN MARKET PRICES AND BOOK VALUES DIVERGE? 487 

 488 
A. It does.  Fundamental growth analysis often includes estimations of external growth, or 489 

growth that comes from the sale of additional shares of stock.  Additional equity sales 490 

create growth in the common equity of a company only when market prices exceed book 491 

values, because the premium over book value on the new shares shows up on the 492 

company’s books as increased equity.   493 
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When determining the required return on equity, external growth must be taken into 494 

account carefully.  A mere increase in share prices does not change the amount actually 495 

invested in the firm, as no new investment is actually represented by higher prices on old 496 

shares.  Consequently, adjusting for the difference between market and book values only 497 

serves to inflate the cost of equity the Commission grants to a regulated utility.  There is 498 

no reason to assume that market prices should remain significantly above or below book 499 

values for the indefinite future, although there are circumstances that can cause minor 500 

deviations in the two values.  501 

 502 

When, as here, the dividend payout ratio is expected to change because more capital is 503 

being retained by the business, the use of the fundamental growth formula -- Earnings 504 

Growth = (Retention Rate) x ROE -- is a more reasonable method for estimating growth 505 

rates in the DCF formula.  Whether the dividend payout ratio increases or decreases, such 506 

change (if not taken into account) creates distortions in DCF model results. 507 

 508 

Q. PLEASE DESCRIBE YOUR GROWTH RATE ANALYSIS.    509 

A. I have performed a multi-stage growth analysis that assumes that for the short-term, the 510 

companies in the sample will grow at their average internal growth rate over the last five 511 

years.  However, I have assumed that over the long-term, growth for companies in the 512 

sample will trend towards the historical average growth rate in real GDP.  I also included 513 

a transition period linking the long-term with the short-term.  This analysis provides a 514 

reasonable estimate of the cost of capital for the Company.   515 

 516 
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Q. HOW DID YOU DEFINE LONG-TERM AND SHORT-TERM IN YOUR 517 
ANALYSIS? 518 

 519 
A. I have assumed that short-term growth will persist for a period of five years.  After the 520 

end of the initial five-year period, I have assumed that there will be an additional five-521 

year period of transition, where growth slows from its historic levels before eventually 522 

settling at a long-term level that is equivalent to the long-term historic growth in real 523 

GDP.  Effectively, I have created a three-stage DCF model, similar to methods used by 524 

Staff in prior cases.   525 

2. DIVIDEND YIELD 526 

Q. WHAT IS THE DIVIDEND YIELD? 527 

A. The dividend yield is the annual return that investors receive from dividend payments.  It 528 

is represented by the D1 /P0 variable in the DCF model.  For example, if an investor 529 

invests $100 in one share of stock and later that same year receives a dividend payment 530 

of $5, then the investment produced a dividend yield of 5%.   531 

 532 

Q. WHAT IS THE EXPECTED DIVIDEND YIELD? 533 

A. The expected dividend yield represents the cash flow that investors expect in the future 534 

from dividends.  Together, the expected dividend yield, and expected appreciation in the 535 

price of the company’s stock create the total cash flows available to investors, – i.e., what 536 

they require to be induced to make an investment at a certain level of risk, instead of an 537 

alternative investment.  As an example, if the current dividend yield is 5% and the 538 

sustainable growth rate is 10%, then the expected dividend yield is 5.5%. 539 

 The Commission has traditionally accepted dividend yields that have been adjusted for 540 

quarterly growth and compounding.  Although I dispute the notion that quarterly growth 541 
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and compounding adjustments are appropriate for a regulated public utility cost of equity 542 

analysis, I have used a quarterly model and am not proposing an alternative estimate in 543 

this testimony.  544 

3. RESPONSE TO MS. AHERN’S DCF ANALYSIS  545 

Q. WHAT PROBLEMS HAVE YOU IDENTIFIED WITH MS. AHERN’S DCF 546 
ANALYSIS? 547 

 548 
A. There are two specific problems with Ms. Ahern’s DCF analysis that stand out, and that 549 

must be corrected to obtain an appropriate cost of equity estimate.  First, Ms. Ahern uses 550 

analysts’ growth rates to develop her DCF estimates.  As I have demonstrated, using that 551 

source for the DCF model growth input is not well supported, and it produces an upward 552 

bias in her results.  Second, the DCF results reported by Ms. Ahern are the results of two 553 

different DCF model runs weighted arbitrarily by her.  554 

 555 

Q. DESCRIBE MS. AHERN’S DCF ANALYSIS? 556 

A. Ms. Ahern has performed four different DCF calculations.  She has relied on Zacks’ 557 

consensus estimated long-term growth in EPS as her starting point and produced the 558 

following:  559 

              Water Sample       Utility Sample 560 
 561 

Quarterly compounded growth DCF model   13.21%   12.55%   562 
Quarterly DCF model     13.18%   12.35%   563 
Two-stage growth DCF model      8.43%   10.55%  564 
Three-stage growth DCF model      8.70%   10.44%  565 

 566 
Based on these results, Ms. Ahern concludes that the DCF results for the two proxy 567 

groups are 12.04% and 11.96%, respectively.  In arriving at this conclusion, she gave 568 

75% weight to the quarterly DCF models and 25% weight to the multi-stage DCF 569 
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models, seemingly because she disagrees with the application of the multi-stage DCF 570 

model to the water industry, which she argues is “mature.” 571 

 572 

Q. HOW DO YOU RESPOND TO MS. AHERN’S SUGGESTION THAT THE 573 
MULTI-STAGE DCF IS NOT APPLICABLE TO THE WATER INDUSTRY, 574 
BECAUSE THE INDUSTRY IS “MATURE”? 575 

 576 
A. I disagree with Ms. Ahern.  The decision to use the multi-stage DCF model in this 577 

instance is not related to the maturity of the industry.  Regardless of her valuation of 578 

“maturity,” instability in the credit market has created uncertainty in expected future 579 

growth, as I have described, and the multi-stage model is a more accurate mechanism to 580 

reflect reasonable long-term growth expectations.  581 

4. DCF ANALYSIS RESULTS 582 

Q. WHAT IS THE EXPECTED RETURN ON EQUITY CALCULATED BY YOUR 583 
UNADJUSTED DCF ANALYSIS? 584 

 585 
A. The results of my analysis are shown in Table 4 below. 586 

Table 4:  DCF Results 

Company  Symbol 
DCF Cost 
of Equity 

American States Water  AWR  7.44% 
Aqua America Inc.  WTR  6.71% 
California Water Service Group  CWT  6.26% 
Middlesex Water Co.  MSEX  7.41% 
SJW Corp.  SJW  6.38% 

York Water Company  YORW  6.87% 

Average  6.85% 
 587 

588 
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Q. CAN YOU EXPLAIN THE WIDE SPREAD BETWEEN THE 12.04% DCF 589 
RESULT CALCULATED FOR THE WATER SAMPLE BY MS. AHERN AND 590 
THE 6.85% DCF RESULT YOU CALCULATED? 591 

 592 
A. Yes.  The primary drivers of the spread between our results are the growth rates we used.   593 

Ms. Ahern relied on analysts’ expectations of growth to calculate her DCF results, while I 594 

relied on historic internal growth, as I have described.  The analysts’ expectations that 595 

Ms. Ahern relied on diverge significantly from the historic growth experienced by the 596 

sample companies.  As shown in Ms. Ahern’s Ex. 8.09, the analysts expected growth 597 

rates for the sample companies range from 8% to 12.5% with an average of 9.32%.  By 598 

contrast, the historic internal growth experienced by the sample companies ranges from 599 

.84% to 3.81% with an average of 2.56%.   600 

 601 

Q. DO THE ANALYSTS’ EXPECTED GROWTH RATES USED BY MS. AHERN 602 
MEET THE SUPPLMENTAL CRITERIA YOU DESCRIBED ABOVE? 603 

 604 
A.  No.  Specifically, the long-term growth in GDP has averaged 3.47%.  Relying on the 605 

growth forecasts utilized by Ms. Ahern would require the companies to grow at nearly 606 

2.7x the rate of growth for the whole economy.  There is no reasonable basis to conclude 607 

that regulated water utilities can achieve or maintain such grow over the long-term. 608 

 609 

B.  CAPITAL ASSET PRICING MODEL  610 

Q. PLEASE DESCRIBE THE CAPM MODEL. 611 

A. The CAPM is an alternative analytical tool commonly used in regulatory proceedings to 612 

estimate investors’ required rate of return, or the cost of equity capital for the firm.  The 613 

CAPM can be represented by the following equation: 614 

615 
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  k =  Rf + B(Rm-Rf)  616 

 where; 617 
  k  =    Investors’ required rate of return, or the cost of equity capital 618 
  Rf =    The risk-free rate of return 619 

B =  Beta, a representation of the relative correlation between the 620 
market and the security or industry being analyzed, where 1.0 is 621 
perfect correlation  622 

  Rm =   The market return 623 
(Rm-Rf) =  The expected market risk premium (“EMRP”), or the market   624 
   return in excess of the risk-free rate.  625 

 626 

 The CAPM formula is relatively simple.  For a utility, the investors’ required rate of 627 

return is the risk-free rate plus the value of the non-diversifiable risk that investors take 628 

on by investing in the utility.  Non-diversifiable risk is essentially the risk that is inherent 629 

in the marketplace.  The beta coefficient measures the amount of that non-diversifiable, 630 

or market risk that investors are exposed to through their investment in a particular firm’s 631 

shares.  The key assumptions of the CAPM are that (1) in the market, investors are 632 

compensated only for non-diversifiable risk, quantifiable as a uniform Expected Market 633 

Risk Premium (“EMRP”), and (2) beta is an accurate measure of the relative risk of an 634 

individual security when compared with the overall market. 635 

 636 

Q. ARE THERE PROBLEMS WITH THE CAPM MODEL?  637 

A. Although the CAPM is widely used and relatively simple, there are several well-known 638 

problems with both the theory and the practical application of the model.  Economists 639 

have studied the relationship between actual market behavior and the CAPM model for a 640 

number of years.  Most of this work centers around the beta parameter and its relationship 641 

to the overall risk of a company.   642 

 643 
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Ravi Jagannathan and Iwan Meier discuss a number of theoretical problems with the 644 

CAPM in their 2002 article “Do We Need CAPM for Capital Budgeting:”  645 

The CAPM as a model has been seriously challenged in the 646 
academic literature…. [S]ince the critique by Fama and French 647 
(1992) there is consensus in the academic literature that the CAPM 648 
as taught in MBA classes is not a good model – it provides a very 649 
unreliable estimate of the cost of capital…. [T]here is 650 
overwhelming evidence in the academic literature that business 651 
schools have been teaching a model that may not be of much value 652 
when it comes to estimating the cost of capital for a project.7 653 
 654 

 In addition to these theoretical problems with the general model, there are also concerns 655 

with three specific inputs used in the model – the risk-free rate, beta, and the EMRP.  656 

However, rather than exploring all of the issues surrounding the CAPM, I will identify 657 

disputes that relate to the inputs that Ms. Ahern has selected in performing her CAPM 658 

analysis.  659 

 660 

Q. DOES THE ASSESSMENT PRESENTED ABOVE MEAN THAT THE CAPM 661 
MODEL SHOULD NOT BE USED AT ALL IN DETERMINING THE COST OF 662 
EQUITY FOR A REGULATED UTILITY? 663 

 664 
A. Not necessarily.  There are problems with the CAPM and the manner in which it assesses 665 

risk.  These problems with the inputs and theory of the CAPM do raise serious questions 666 

about the validity of the results generated by the model.  As I will describe, the current 667 

financial crisis further exacerbates the unreliability of the CAPM model.  However, if one 668 

recognizes its limitations, I believe that the CAPM is best employed only as a check on 669 

the results of the DCF model.  Even in that limited role, however, the Commission must 670 

recognize the deficiencies of the CAPM, require appropriate inputs, and use the results 671 

judiciously.  672 
                                                 
7 Ravi Jagannathan and Iwan Meier, Do We Need CAPM For Capital Budgeting?, Financial Management, 5, 7, 10 
(Winter 2002). 
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1. BETA 673 

Q. WHAT DOES THE BETA REPRESENT IN THE CAPM? 674 

A. The beta coefficient (B) represents the degree to which the price of a stock moves with 675 

the overall market, or the volatility of an individual stock compared to the volatility of the 676 

market.  A beta of 1.0 represents a stock that moves in complete unison with the overall 677 

market.  Thus, the stock has exactly the same risk as the overall market.  If the beta is less 678 

than 1.0, then the stock is less volatile than the overall market, indicating that returns are 679 

more stable and presumably less risky.  If the beta is greater than 1.0, then the stock is 680 

more volatile than the overall market, which indicates that its price changes more 681 

dramatically than prices in the overall market, and the stock is riskier than the market.   682 

 683 

Q. HOW HAS THE COMMISSION TRADITIONALLY TREATED EXPERTS’ 684 
INCORPORATION OF BETA FACTORS INTO THE CAPM? 685 

 686 
A. The Commission has traditionally accepted raw beta estimates, adjusted for mean 687 

reversion, as valid CAPM inputs.  This is a methodology commonly relied on by Value 688 

Line.  This adjustment for an assumed reversion is one of the principal sources of the 689 

upward bias in Value Line betas. 690 

 691 

Q. PLEASE DESCRIBE HOW BETAS CALCULATED FROM EMPIRICAL DATA 692 
ARE ADJUSTED BEFORE PUBLICATION BY VALUE LINE. 693 

 694 
A. My understanding is that Value Line computes raw beta estimates from a regression 695 

equation that measures the beta.8  Then, Value Line adjusts the beta closer to 1.0 by using 696 

the following equation, which is referred to as a mean reversion adjustment:9 697 

                                                 
8 Beta is the covariance of a security to the market divided by the variance of the market. 
9 Cleveland S. Patterson, The Cost of Capital: Theory and Estimation, 130 (1995). 
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Adjusted beta = 2/3 x Unadjusted beta + 1/3 x 1.0  698 
or 699 

Unadjusted beta = Adjusted beta x 3/2 – 1/2  700 
 701 

According to the Value Line website “…betas are adjusted for their long-term tendency 702 

to converge toward 1.00.”10  That assumed tendency is counter-intuitive, illogical, and 703 

not validated by evidence in this record.   704 

 705 

The reversion of regulated utility betas toward 1.00 means that utilities (which usually 706 

have betas below 1.00) will tend to become more risky over time.  That is essentially a 707 

presumption that state commissions will be unable or unwilling to maintain stability for a 708 

monopoly firm that can modify its earnings through a regulatory process, instead of 709 

against the opposition of competitors.  Since utility betas are typically below 1.0, the 710 

unwarranted adjustment has the effect of improperly increasing betas and the overall 711 

CAPM cost of equity.   712 

 713 

When Value Line performs this adjustment, it incorporates those three key assumptions:  714 

(1) betas are unstable; (2) betas will eventually move to 1.0; and (3) the risk of the utility 715 

companies will eventually move toward the overall risk of other non-utility companies. 716 

However, the risk (beta) of utility companies has not been shown to move towards the 717 

risk (beta) of other non-utility companies.  Similarly, their betas have not been shown to 718 

trend to a beta of 1.0.  In fact, the financial literature demonstrates a contrary trend.  719 

Thus, the unwarranted adjustment improperly increases betas and the overall CAPM cost 720 

of equity.   721 

                                                                                                                                                             
 
10  http://www.valueline.com/sup_glossb.html 
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Q. WHAT DOES THE FINANCIAL LITERATURE SAY ABOUT THE MEAN 722 
REVERSION ADJUSTMENT?  723 

 724 
A. The mean reversion adjustment originated in a well-known study in the 1970’s conducted 725 

by Wharton Professor Dr. Marshall E. Blume.  After evaluating all common stocks listed 726 

on the New York Stock Exchange from 1926 to 1968, Dr. Blume concluded that “There 727 

was some tendency for the estimated value of these risk measures [betas] to regress 728 

towards the mean [1.0] over time.”11 729 

 730 

 Dr. Blume also found that correcting for this tendency resulted in more accurate betas.  731 

Because of these findings, most of the literature seems to accept that the adjustment is 732 

appropriate for companies with betas greater than 1.0.  It seems intuitive that the risk of 733 

companies with high betas often moves towards 1.0 over time as companies learn their 734 

business and reduce their exposure to risk.  While the mean reversion may be appropriate 735 

for risky companies, it seems to make little sense for utility companies with betas below 736 

1.0.  After all, why would low-risk companies actively seek to make their operations 737 

more risky?   738 

 739 

 Studies performed on utility betas after the original Blume study have demonstrated that 740 

utility companies do not follow this trend.  A well know study by Gambola and Kahl in 741 

1990 concluded: 742 

The results of this study indicate that an underlying mean of 1.0 is 743 
too high for most utilities and an adjustment rate of .35 is too 744 
low.12 745 
 746 

                                                 
11 Marshall E. Blume, On the Assessment of Risk, The Journal of Finance, 9 (Mar., 1971) 
12 Michael J. Gambola and Douglas R. Kahl, Time Series Processes of Utility Betas:  Implications for Forecasting 
Systematic Risk, Financial Management 92 (autumn, 1990). 
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Gambola and Kahl go on to discuss the possibility that utilities betas actually revert to a 747 

utility industry average beta, not to the 1.0 beta of the market as a whole.  The literature 748 

demonstrates that the mean reversion assumption is inappropriate and overstates the beta 749 

parameter.  Despite these well-taken criticisms, Ms. Ahern inappropriately adopts the 750 

mean reversion adjustment, thus overstating the beta parameter and increasing the betas 751 

used in her analysis.   752 

 753 

Q. HOW HAVE YOU DEALT WITH THESE ISSUES IN YOUR OWN CAPM 754 
ANALYSIS? 755 

 756 
A. I have calculated corrected betas for each of the companies in the water sample group.  757 

My corrections are consistent with the academic literature in that my beta estimates 758 

remove the adjustment methodologies that are inappropriate for regulated utility 759 

companies.  My correction removes the mean reversion adjustment to the empirical data.  760 

These changes improve the Value Line betas.  However, as shown in Table 5 below, even 761 

with the inappropriate adjustments removed, Value Line betas are still significantly 762 

higher than beta estimates calculated by other financial reporting sources. 763 

764 
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 765 

Table 5:  Beta Estimates 
Value Line 

Company  Symbol  Reported  Unadjusted   Yahoo  Zacks   Google
American States Water  AWR  0.80 0.70 0.30  0.29 ‐ 
Aqua America Inc.  WTR  0.65 0.475 0.02  0.24 0.24
California Water Service 
Group  CWT  0.80 0.70 0.24  0.47 0.47
Middlesex Water Co.  MSEX  0.80 0.70 0.31  0.42 0.42
SJW Corp.  SJW  1.05 1.075 0.54  0.70 0.70
York Water Company  YORW  0.65 0.475 0.54  0.66 0.66

                 
0.79  

                      
0.69  

          
0.33  

          
0.46  

          
0.50  

Average  0.49
 766 

Q. WHAT BETA SHOULD THE COMMISSION USE IN THE CAPM? 767 

A. The Commission should use a beta that is derived from betas reported by a variety of 768 

financial reporting sources, as shown in Table 5 above.   769 

 770 

Table 5 shows that betas from different sources exhibit wide variability.  Because of this 771 

variability it makes sense to consider betas from more than one source.  Taken together, 772 

beta estimates from a variety of sources provide a more reasonable estimate of the true 773 

utility betas.   774 

  2. EMRP 775 

Q. WHAT DOES THE EMRP REPRESENT IN THE CAPM? 776 

A. The EMRP represents the premium, above the risk-free rate, that investors expect when 777 

they take on the risk of an investment in the market portfolio, or the universe of potential 778 

investment opportunities available to investors.   779 
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Q.  WHAT RISK PREMIUM DID MS. AHERN USE IN HER ANALYSIS?  780 

A.  Ms. Ahern used analysts’ forecasts to compute an EMRP of 10.32%.  As I discussed 781 

above, the use of analysts’ growth forecasts in determining investors growth expectations 782 

is an unreliable method, and as a result, Ms. Ahern’s EMRP is grossly overstated.  783 

 784 

Q. IS THERE MORE THAN ONE APPROACH FOR CALCULATING THE EMRP 785 
VARIABLE? 786 

 787 
A. Yes.  There are two main approaches to specifying the EMRP input to CAPM analyses 788 

using EMRP estimates derived from the academic studies of market performance or using 789 

EMRP estimates calculated for particular situations or cases.  Ms. Ahern uses the latter 790 

approach.   791 

 792 

Q. IS ONE APPROACH SUPERIOR TO THE OTHER? 793 

A. Questions concerning the appropriate EMRP have been called “the most debated issue in 794 

finance”13 and “the premier question relating to the cost of capital, for theorists and 795 

practitioners alike.”14  These comments alone suggest strongly that an ad hoc calculation 796 

for a particular rate case is unlikely to produce a result superior to one drawn from years 797 

of research by the financial and academic communities.  In my opinion, the research and 798 

analysis performed by unbiased academics over many years is to be preferred over the 799 

assertions or ad hoc calculations of interested participants in economic contests.  The 800 

same is true of a choice between an approach determined by relevant financial theory and 801 

research and one that is attributable to regulatory habit and has not been rigorously and 802 

regularly re-examined.  Given the volume of this research, I have not attempted to present 803 
                                                 
13 Tim Koller et al., Valuation:  Measuring and Managing the Value of Companies 297 (2005). 
14 Seth Armitage, The Cost of Capital:  Intermediate Theory 87 (2005). 
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a comprehensive summary.  However, I highlight below some of the broad conclusions 804 

that can be drawn from the literature.   805 

 806 

The overwhelming conclusion from current research on the EMRP is that the return 807 

expected by investors and appropriate for use in the CAPM is far lower than returns 808 

calculated from selective samples of historic information.  For example, Enrique Arzac 809 

recaps a wide body of research by stating: 810 

We show that both the historic record, financial theory, and 811 
prospective estimates based on stock prices and growth 812 
expectations, all indicate that the future equity premium in 813 
developed capital markets is likely to be between 3 and 5%...15 814 
 815 

Consultants in the industry have also recognized that the actual risk premium is far lower 816 

than historic returns calculated from selective historic data would indicate: 817 

Our 2005 Capital Market Assumptions resulted in an expected 818 
stock market return of 7.9% on the S&P 500 for the next ten years. 819 
Subtracting a starting Treasury bond yield results in a ten-year 820 
equity risk premium of 3.3% - landing in the Middle of the Road 821 
with a slight lean towards the pessimistic viewpoint.16 822 
 823 

Consider, in contrast, the following comment on EMRP estimates calculated from 824 

selective historic data.  Koller, et al. describe the general biases in EMRP:  825 

Historical estimates found in most textbooks (and locked in the minds of many), which 826 

often report numbers near 8%, are too high for valuation purposes because they compare 827 

the market risk premium versus short-term bonds, use only 75 years of data, and are 828 

biased by the historical strength of the U.S. market.”17     829 

 830 

                                                 
15 Enrique Arzac, Valuation for Mergers, Buyouts, and Restructuring, John Wiley and Sons, 35 (2005). 
16 John M. West, CFA.  Equity Risk Premium, Wurts & Associates Topics of Interest 5 (April 2005). 
17 Tim Koller et al., Valuation:  Measuring and Managing the Value of Companies 306 (2005). 
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Q. HAS THE RESEARCH MORE THOROUGHLY ANALYZED THE BIAS FOUND 831 
IN THE HISTORIC STOCK MARKET DATA? 832 

 833 
A. Yes.  While this information is quite complex, there are a number of analyses of relevant 834 

market factors that explain the upward bias in historic stock market data.  For example:  835 

Koller, et.al., state that: 836 

…the general consensus is that the aggregate stock market exhibits 837 
negative autocorrelation.  In this case, the arithmetic mean is 838 
biased upward… 839 
 840 

They also discuss survivorship bias:  841 
 842 
…If we subtract a 1% to 2% survivorship bias from the long-term 843 
arithmetic average of 5.5%, the difference implies the future range 844 
of U.S. market risk premium should be 3.5% to 4.5%.18 845 
 846 

Enrique Arzac presents data from Sigel (2002) that the nominal arithmetic risk premium 847 

was 5.9% from 1926-2002 while it was only .2% from 1982-2002.  In explaining the 848 

historic risk premium data, Arzac states that:  849 

…recent data for estimating the equity premium are not difficult to 850 
construct.  For example, investors seem to have underestimated the 851 
effect of inflation on bond returns prior to 1980 and demanded low 852 
returns on bonds, which may have resulted in an exaggerated risk 853 
premium.19 854 

 855 

Q. HAS THE THEORETICAL RESEARCH BEEN CONFIRMED THROUGH 856 
SURVEYS OF ACTUAL INVESTOR EXPECTATIONS? 857 

 858 
A. Yes.  Instead of relying on theoretical modeling and quibbling over data, there is data 859 

available from actual surveys of investors.  For example, Tim Ogier, John Rugman, and 860 

Lucinda Spicer discuss the results of some of these surveys in their 2005 publication:  861 

In the US, Merrill Lynch publishes ‘bottom up’ expected returns 862 
on the Standard and Poor’s 500, derived by averaging expected 863 
return estimates for stocks in the Standard & Poor’s 500….In 864 

                                                 
18 Tim Koller et al., Valuation:  Measuring and Managing the Value of Companies 303 (2005). 
19 Enrique Arzac, Valuation for Mergers, Buyouts, and Restructuring, John Wiley and Sons, 38-9 (2005). 
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recent years, the Merrill Lynch expected return estimates have 865 
indicated an EMRP in the region of 4% to 5%.20 866 
 867 
The Value Line projected market risk premia are somewhat more 868 
volatile than those from the Merrill Lynch DDM model.  In recent 869 
years they have generally ranged from 2% to 6%.21 870 
 871 
…Greenwich Associates has published the results of an annual 872 
survey of pension plan officers regarding expected returns on the 873 
Standard and Poor’s 500 for a five-year holding period.  The 874 
Greenwich Associates survey has generally indicated and EMRP in 875 
a 2%-3% range.22  876 

 877 

Q. GIVEN THE WEALTH OF INFORMATION IN THE FINANCIAL 878 
LITERATURE, WHAT EMRP SHOULD THE COMMISSION USE IN THE 879 
CAPM? 880 

 881 
A. The EMRP literature safely justifies an EMRP in the range of 3.0 to 5.0%, with some 882 

research indicating that the actual EMRP is much lower.  However, recognizing that the 883 

Commission has typically adopted an EMRP estimate that is calculated for a specific 884 

case, I have conservatively calculated the CAPM using the end points of a spectrum of 885 

EMRP estimates.  At one end of the spectrum is the upper bound of the academic 886 

evidence (5.0%).  Ms. Ahern’s 10.32% estimate, which is clearly outside the estimates 887 

provided by the academic research, is at the high-end of the spectrum.  888 

3. RISK-FREE RATE 889 

Q. WHAT DOES THE RISK-FREE RATE REPRESENT IN THE CAPM? 890 

A. The risk-free rate (Rf) represents the return that investors can receive by investing in 891 

instruments with no default risk.  U.S. government securities are typically used to 892 

                                                 
20 Ogier et. al., The Real Cost of Capital A Business Field Guide to Better Financial Decisions 74 (2004).   
21 Id.,  
22 Id. at 75 (2004). 
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represent the risk-free rate.23  The CAPM model recognizes the risk-free rate as the 893 

minimum return that investors earn by investing today in the safest available security.  894 

The model is used to estimate the premium above the risk-free rate that investors can 895 

receive for taking on additional risk.  896 

 897 

Q. WHAT RISK-FREE RATE HAVE YOU SELECTED FOR YOUR ANALYSIS? 898 

A. Based on current Treasury bond yields, show in Table 6 below, the risk-free rate of return 899 

is approximately 4.25%. 900 

 901 

TABLE 6:  FEDERAL RESERVE STATISTICAL RELEASE 
H.15 (519) SELECTED INTEREST RATES 

Taken on September 21, 2009 

      Treasury constant maturities                                                                   
Week 
ending    

9/14/2009  9/15/2010  9/16/2011 9/17/2012 9/18/2013 9/18/2013  9/11/2013
Aug‐
09

10‐
year  3.42  3.47  3.48 3.42 3.49  3.46  3.41 3.59
20‐
year  4.16  4.21  4.22 4.14 4.2  4.19  4.18 4.33
30‐
year  4.22  4.27  4.26 4.19 4.24  4.24  4.25 4.37

 902 

4.   PROBLEMS WITH MS. AHERN’S CAPM 903 

Q. WHAT PROBLEMS HAVE YOU IDENTIFIED WITH MS. AHERN’S CAPM 904 
ANALYSIS? 905 

 906 

                                                 
23 However, investors do take on some risk by investing in “risk-free” securities.  For example, there is a risk that 
interest rates could rise and the investor would lose out on possible upside returns. 
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A. As I have identified above, MS. Ahern’s CAPM has two problems.  First, she 907 

inappropriately adjusts her estimates of the beta parameter.  Second, her EMRP is grossly 908 

overstated because she relies on forecasted information to calculate it.   909 

   5. CAPM RESULTS 910 

Q. WHAT ARE THE RESULTS OF YOUR CAPM ANALYSIS? 911 

A. As shown in Table 7 below, using the CAPM model (k =  Rf + B(EMRP)) with a risk-912 

free rate (Rf) of 4.25%,  a range of  EMRPs from 5% to 10.32%, and a beta (B) of .49 913 

produces a range of 6.72% to 9.34%.  914 

 915 

 TABLE 7:  CAPM RESULTS 

   Literature  Ahern EMRP 

RF  4.25% 4.25%
EMRP  5.00% 10.32%

B            0.49                0.49     

CAPM  6.72% 9.34%
 916 

This level of CAPM estimate is the result, even when Ms. Ahern’s grossly inflated 917 

EMRP estimate is used as an input.  The CAPM produces results that range from 6.72% 918 

to 9.34% (average 8.03%) , even when Ms. Ahern’s grossly inflated EMRP estimate is 919 

used as an input.   920 

 921 

 C.  RETURN ON EQUITY 922 

Q. WHAT RETURN ON EQUITY SHOULD THE COMMISSION USE TO 923 
REPRESENT A FAIR RETURN ON IAWC’S COMMON EQUITY? 924 
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A. I recommend that the Commission adopt a 7.44% cost of equity capital based on the 925 

averaged results of my CAPM analysis (8.03%) and DCF (6.85%). 926 

 927 

Q. WHY DO YOU RECOMMEND THAT THE COMMISSION AVERAGE THE 928 
RESULTS OF THE DCF AND CAPM? 929 

 930 
A. When coupled with the turmoil in the financial markets, the wide divergence in historic 931 

and expected growth expectations in this particular instance creates a significant amount 932 

of uncertainty in the DCF.  Although I believe similar uncertainty exists in the CAPM, 933 

averaging the results of DCF and CAPM calculations is a technique the Commission has 934 

historically relied on.  While I do not think it is a particularly reliable thing to do, I do 935 

believe that, under this particular set of circumstances, it is a reasonable way to mitigate 936 

the uncertainty that exists in both models. 937 

 938 

D. MS. AHERN’S ADJUSTMENTS 939 

  1. FINANCIAL RISK ADJUSTMENT 940 

Q.  PLEASE DESCRIBE MS. AHERN’S FINANCIAL RISK ADJUSTMENT. 941 

A. Ms. Ahern proposes a 30 basis point adjustment to reflect different financial risk 942 

characteristics between IAWC and the sample companies.   943 

 944 

Q. IS SUCH AN ADJUSTMENT APPROPRIATE? 945 

A.  No.  She basis this adjustment on her opinion of what IAWCs debt would be rated at 946 

were it actually to be rated by Moody’s and S&P.  Given the recent turmoil in the credit 947 

markets, it is not reasonable for the Commission to accept such blind assertions, 948 

especially concerning credit ratings. 949 
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Q. IS SUCH A HEAVY RELIANCE ON CREDIT METRICS (REAL OR 950 
IMAGINARY) JUSTIFIED IN LIGHT OF THE EVENTS OF THE PAST YEAR 951 
AND A HALF?  952 

 953 
A. I do not believe so.  As recently as September 24, 2009 allegations that credit ratings are 954 

being artificially inflated continue to come to light: 955 

Throughout the financial crisis, major credit-ratings firms were 956 
criticized for their overly rosy ratings of complex debt securities, 957 
which deteriorated soon after and led to billions of dollars of 958 
investor losses. 959 

Despite months of regulatory scrutiny and some internal changes at 960 
the firms, a recently departed Moody's Corp. analyst says inflated 961 
ratings are still being issued. He has taken his concerns to 962 
congressional investigators. 963 

SOURCE:  964 
http://online.wsj.com/article/SB125366267173132295.html# 965 

Other former Moody’s employees have made similar allegations: 966 

The role of a rating agency is to provide a fair, unbiased 967 
assessment of value in order to improve the efficiency of credit 968 
markets, but powerful interests prefer inefficient markets so that 969 
they can extract returns from the less informed.  It takes heroic 970 
discipline to stand up to these interests, and in my view, for-profit 971 
rating firms are not up to the task.  The stakes are too high and to 972 
be successful, an honest rater will make many people angry.  It is 973 
very difficult to run a business when your customers hate you.  974 
And they will hate you when you cost them money. 975 
 976 
Source: http://www.businessinsider.com/exclusive-moodys-vet-977 
statement-for-naic-rating-agency-hearing-tomorrow-2009-9 978 
 979 

While I do not speak to any legal issues relating to current ratings agencies, it does call 980 

into question heavy reliance on credit ratings to determine the cost of equity capital.  As 981 

of the filing date of this testimony, Congress has postponed a hearing on this issue, which 982 

was scheduled for September 24, 2009. 983 

 984 
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2. BUSINESS RISK ADJUSTMENT 985 

Q.  MS. AHERN ARGUES THAT A BUSINESS RISK ADJUSTMENT OF 15 BASIS 986 
POINTS IS NECESSARY TO REFLECT DIFFERENCES IN IAWC AND THE 987 
COMPANIES IN THE SAMPLE GROUP.  DO YOU AGREE? 988 

 989 
A. No.  Ms. Ahern’s adjustment is based on a comparison of IAWC to sample companies, 990 

assuming that IAWC was traded at a market-to-book ratio similar to the sample companies.  991 

This is not a valid basis for such an adjustment, and Ms. Ahern’s argument is just a 992 

repackaged version of the market-to book adjustment that the Commission has denied in the 993 

past.   994 

 995 

Q.  WHAT DO YOU MEAN BY MARKET AND BOOK VALUE?  996 

A.  Market value refers to the value of a company’s outstanding stock as measured by the current 997 

stock price and the number of shares outstanding.  Book value is the value of the assets that 998 

the company has recorded on its books.  For a regulated utility company, book value 999 

generally refers to the value of assets in rate base.  Theoretically, when a company is earning 1000 

precisely its cost of capital, market and book value will be exactly the same.  However, there 1001 

are many reasons why market and book values might diverge.  1002 

 1003 

Q. IS AN ADJUSTMENT BASED ON THE RATIO OF MARKET AND BOOK 1004 
VALUES APPROPRIATE WHEN EVALUATING A UTILITY’S COST OF 1005 
EQUITY? 1006 

 1007 
A. No.  It has traditionally been the Commission’s practice to apply unadjusted market-1008 

based DCF results to the book value rate base assets, and Ms. Ahern has not presented 1009 

any evidence that should persuade the Commission to change this policy.  Ms. Ahern’s 1010 

Business risk adjustment is based on the assumption that stock for IAWC would trade at 1011 

a level consistent with the market-to-book ratio of other sample companies.  She uses this 1012 
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unsupported price to calculate a size premium adjustment.  This adjustment inflates the 1013 

DCF cost of equity estimates above the already inflated results she produces.   1014 

 1015 

Q.  HAS THE COMMISSION PREVIOUSLY ADDRESSED THE ISSUE OF 1016 
APPLYING A MARKET-TO-BOOK VALUE ADJUSTMENT TO A MARKET 1017 
BASED COST OF EQUITY? 1018 

 1019 
A. Yes, it has.  In the last rate cases for Peoples and North Shore Gas (Docket Nos. 07-1020 

0241/07-0242/Cons.), the Commission found that: 1021 

In the Commission‘s judgment, the book value capital structure 1022 
reflects the amount of capital a utility actually utilizes to finance the 1023 
acquisition of assets, including those assets used to provide utility 1024 
service. In establishing the overall or weighted average cost of capital, 1025 
the proportion of common equity, based on the book value capital 1026 
structure, is multiplied by market-required return on common equity.  1027 
The Commission has used this approach in establishing utility rates 1028 
for at least twenty-five years. E.g., Ameren Order, Docket Nos. 06-1029 
0070/06-0071/06-0072 (consol.) at 141 (“[t]he Commission observes 1030 
that it has repeatedly rejected arguments in favor of using market-to-1031 
book ratios as the basis for establishing cost of common equity”). 1032 
Market value is not utilized in this calculation because it typically 1033 
includes appreciated value (as reflected in its stock price) above the 1034 
Utilities‘ actual capital investments.  1035 

 1036 
The Utilities assert, however, that theirs is a “financial leverage 1037 
adjustment,” not a “market-to-book adjustment.”  NS-PGL BOE at 1038 
30-31. This elevates form and nomenclature over substance. The 1039 
Utilities perform their adjustment by first determining the cost of 1040 
equity for a utility (represented by the average of the utility sample) 1041 
with a 100% equity capital structure, using the market value of the 1042 
equity (the result is 8.35%). From that, they then calculate the ROE 1043 
for a utility (again represented by the average of the utility sample) 1044 
based on the equity reflected in a book value capital structure (a 1045 
9.53% result).  NS-PGL Ex. PRM 1.13, p. 13-14. The Utilities 1046 
recognize that this process is equivalent to applying an unadjusted 1047 
equity return to the market value of the utility‘s shares, resulting in an 1048 
adjustment identical to the one we rejected in the Ameren Order. 1049 
City-CUB Cross-Ex. 5.  Again, our practice is to approve a return on 1050 
a utility‘s actual investments at book value, not on the appreciated 1051 
value of its common stock, however calculated and denominated.  1052 
 1053 
Further, the Utilities have failed to establish why a mismatch between 1054 
the financial risk reflected in the book value and market value capital 1055 
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structures is problematic. If the Utilities were correct that regulatory 1056 
commissions, including this one, have been understating the market-1057 
required return on equity for twenty-five years, then the market values 1058 
of common equity for utilities would not have remained well above 1059 
the book values during that time. A practice of routinely understating 1060 
the market-required return on common equity would have surely 1061 
driven down the market values of common equity to near book value, 1062 
but that has not happened21. Accordingly, the Commission does not 1063 
agree that an adjustment to the market required return on common 1064 
equity is necessary to reflect the difference in financial risk between 1065 
book value and market value capital structures. Therefore, we reject 1066 
the Utilities’ financial leverage adjustment to their DCF results and 1067 
their proposal to impose a similar leveraging adjustment to the betas 1068 
used in their CAPM analysis.  Feb 5, 1008 Order at 95-96 (footnotes 1069 
omitted) 1070 

 1071 

Ms. Ahern has presented no new evidence or financial theory that makes the 1072 

Commission’s analysis inapplicable in this case.  The Commission was correct to reject 1073 

attempts to inflate the cost of equity capital to maintain the Utilities’ market-to-book 1074 

ratios above 1.0.  It should do so again here.  Furthermore, Ms. Ahern has not shown that 1075 

applying a market-based cost of equity to the Companies’ book value rate base has 1076 

impeded IAWC’s ability to raise capital or to maintain their financial integrity.  Nor has 1077 

she presented any evidence that should persuade the Commission to depart from its long-1078 

standing practice of applying unadjusted market-based cost of equity measures to book 1079 

value rate base. 1080 

 1081 

III. COST OF CAPITAL 1082 

Q. WHAT IS THE COST OF CAPITAL? 1083 

A. The cost of capital, also referred to as the weighted average cost of capital, is the cost of 1084 

the capital companies have invested in their business.  Companies generally raise capital 1085 

in two different ways:  they either sell stock to investors, or they borrow money.  The 1086 
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cost of capital is the return on investment that companies need to receive to both repay 1087 

what they borrowed and to compensate shareholders for their investment.  There are two 1088 

components:  the return on debt, which is typically computed using the embedded cost of 1089 

debt, and the return on equity, which is discussed above. 1090 

 1091 

Q. WHAT COST OF CAPITAL DO YOU RECOMMEND THE COMMISSION USE 1092 
TO SET RATES FOR THE COMPANIES? 1093 

 1094 
A. Using the cost of equity capital estimate developed above, and the capital structure 1095 

proposed by the Company, the weighted average cost of capital is: 1096 

  1097 

Weighted Average Cost of Capital 

CAPITAL  AMOUNT  WEIGHT  COST  WEIGHTED COST 
Long‐Term Debt  $373,182  47.98% 6.53%  3.13%
Short‐Term Debt  $47,119  6.06% 1.97%  0.12%
Common Equity  $357,559  45.97% 7.44%  3.42%
TOTAL  $777,860  6.67%

Capital Structure Recommendation made by AG witness Raph Smith 
 1098 

IV.  SUMMARY 1099 

Q. PLEASE SUMMARIZE YOUR FINDINGS.. 1100 

A. My testimony demonstrates that a 7.44% cost of common equity provides investors with 1101 

a fair return on their investment in the Company and should be accepted by the 1102 

Commission.  I have used supplemental checks like those described above.   1103 

 1104 
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Q. DOES THIS CONCLUDE YOUR TESTIMONY? 1105 

A. Yes 1106 


