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Using Analysts' Growth Forecasts to 
Estimate Shareholder Required Rates of 
Return 

Robert S. Harris 
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Carolina at Chapel Hill . He is also an Associate Editor of Financial 
Managernent. 

I. Introduction 
Shareholder required rates of return play key roles in 

establishing economic criteria for resource allocation 
in many corporate and regulatory decisions. Theory 
dictates that such returns should be forward-looking 
return requirements that take into account the risk of 
the specific equity investment. 

Estimation of such returns, however, presents nu-
merous and difficult problems. Although theory clear-
ly calls for a forward-looking required return, investi-
gators, lacking a superior alternative, often resort to 
averages of historical realizations. One primary exam-
ple is the determination of equity required return as a 
"least risk" rate plus a risk premium where an equity 
risk premium is calculated as an average of past differ-
ences between equity returns and returns on debt in-
struments. The historical studies of Ibbotson et al. [9] 

Thanks go to Ed Bachmann, Rich Harjes, and Hamid Mehran for 
computational assistance and to Bill Carleton, Pete Crawford. and Sieve 
Osborn for many discussions. I gratefully acknowledge financial sup-
port from the UNC Business Foundation and the Pogue Foundation and 
thank Bell Atlantic for supplying data for this project. Finally, lthank 
colleagues at UNC for their helpful comments. 

have been used frequently to implement this ap-
proach.' Use of such historical risk premia assumes 
that past realizations are a good surrogate for future 
expectations and that risk premia are roughly constant 
over time. Additionally. the choice of a time period 
over which to average data under such a procedure is 
essentially arbitrary. Carleton and Lakonishok 13] 
demonstrate empirically some of the problems with 
such historical premia when they are disaggregated for 
different time periods or groups of firms. 

Recently Brigham, Shon'~e. and Vinson [2] sur-
veyed work on developing ex ante equity risk premia 
with particular emphasis on regulated utilities. They 
presented their own risk premia estimates, which make 
use of financial analysts' forecasts as surrogates for 
investor expectations. 

The current paper follows an approach similar to 
Brigham et al. and derives equity required returns and 
risk premia using publicly available expectational 

'Many leading texts in financial management use such historical risk 
premia to estimate a market return. See for example. Brealey and Myers 
[1]Often a market risk premium is adjusted for the observed relative 
risk of a stock. 
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data. The estimation makes use of dividend growth 
models but incorporates expected rather than historical 
growth rates. A consensus forecast of financial ana-
lysts is used as a proxy for investor expectations. 
While Brigham et al. focus on utility securities. this 
paper also provides estimates of risk premia for a broad 
market index. Equity risk premia for both the market 
and for utilities are shown to vary over time with 
changes in the perceived riskiness of corporate activity 
relative to U.S. government bonds. In addition. the 
estimated risk premia at any given time are shown to 
vary across groups of stocks. The paper also provides 
results using the dispersion of anaiysts' forecasts as an 
ex ante proxy for equity risk. 

Section II discusses related literature on financial 
analysts' forecasts (FAF) and the estimation of re-
quired returns using such forecasts. In Section III mod-
eis and data are discussed. Following a comparison of 
the results to those of earlier studies (including histori-
cal risk premia), the estimates are subjected to eco-
nomic tests of both their time-series and their cross-
sectional characteristics in Section V. Finally. 
conclusions are offered. 

Il. Background and Literature Review 
In finance, it is often convenient to use the notion of 

a shareholder's required rate of return. Such a rate (k) 
is the minimum level of expected return necessary to 
compensate the investor for bearing risks and receiving 
dollars in the future rather than in the present. In gener-
al, k will depend on returns available on alternative 
investments (e.g., bonds or other equities) and the 
riskiness of the stock. To isolate the effects of risk it is 
often useful (both theoretically and empirically) to 
work in terms of a risk premium ( rp). defined as 

W=k-i. (1) 
where i = required return for a zero risk investment. 
Theoretically. i is a risk free rate, though empirically 
its proxy (e.g., yield to maturity on a government 
bond) is only a "least risk" alternative that is itself 
subject to risk.2 While models such as the capital asset 
pricing model offer explicit methods for varying risk 
premia across securities, they provide little practical 
advice on establishing some benchmark market risk 
premium. Other models, such as the dividend growth 
model (hereafter referred to as the discounted cash 

2In this development the effects of tax codes and inflation on required 
returns are ignored. 
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flow. or DCF. model). can be used to provide direct 
estimates ofk. and hence implied values of rp. but are 
silent on how rp ought to vary across firms. In this 
paper DCF models are used to establish risk premia 
both for the market and for utility stocks. Since the 
DCF analysis uses a consensus measure of FAF of 
earnings as a proxy for investor expectations, a brief 
review of research on FAF is appropriate. 

A. Literature on FAF 
Much of the burgeoning literature on properties of 

FAF is surveyed by Givoly and Lakonishok [8]. Of 
primary importance for this work is the relationship 
between FAF and investor expectations that determine 
stock prices. Such forecast data are readily available. 
That they are used by investors is evidenced by the 
commercial viability of services that provide such 
forecasts and by the results uf Studies of investors' 
behavior (Touche. Ross and Company 116]. Stanley. 
Lewellen and Schlarbaum I 151). Moreover. a growing 
body of knowledge shows that analysts earnings fore-
casts are indeed reflected in stock prices. Such studies 
typically employ a consensus measure of FAF calcu-
lated as a simple average' of forecasts by individual 
analysts. Elton, Gruber. and Gultekin [5] show that 
stock prices react more to changes in analysts' fore-
casts of earnings than they do to changes in earnings 
themselves. suggesting the usefulness of FAF as a 
surrogate for market expectations. In an extensi ve 
NBER study using analysts' earnings forecasts. Cragg 
and Malkiel [4, p. 165] conclude "the expectations 
formed by Wall Street professionals get quickly and 
thoroughly impounded into the prices of securities. 
Implicitly, we have found that the evaluations of com-
panies that analysts make are the sorts of ones on 
which market valuation is based." Updating Cragg and 
Malkiel's work. Vander Weide and Carleton I 17] re-
cently compare consensus FAF of earnings growth to 
41 different historical growth measures.4 They con-

'Mayshar [ 14] discusses the problems of explaining equilibrium prices 
of securities when there is divergence of opinion among investors. One 
issue iS whether it is the expectation of the marginal investor or the 
average investor that determines security prices. Mayshar shows that, in 
general given divergence of opinion and trading costs. not all investors 
trade in all assets and that equilibrium prices and the identity of investors 
trading in each asset are jointly determined. In this sense. equilibrium 
prices can be considered as "determined simultaneously by the average 
and marginal investors." 

'Both Cragg and Malkiel 14]and Vander Weide and Carieton [17] show 
that an average measure of analysts' forecasts of growth in earnings is 
powerful in explaining cross-sectional variation in price earnings ratios 
of stocks. 
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clude that "there is overwhelming evidence that the 
consensus Analysts' forecast of future growth is superi-
or to historically-oriented growth measures in predict-
ing the firm's stock price... consistent with the 
hypothesis that investors use analysts' forecasts. rather 
than historically-oriented growth calculations, in mak-
ing stock buy and sell decisions." [17. p. 15] 

B. Use of FAF to Estimate Equity Required 
Returns 

Given the demonstrated relationship of FAF to equi-
ty prices and the direct theoretical appeal of expeeta-
tional data, it is no surprise that FAF have been used in 
conjunction with DCF models to estimate equity return 
requirements. Typically such approaches have esti-
mated an ex ante risk premium ( rp ) calculated as the 
difference between required return and a least risk rate 
as shown in Equation (1). 

Malkiel [ 13] estimated such risk premia for the Dow 
Jones Industrial Index using a nonconstant growth ver-
sion of the DCF model. Initial years of growth were 
based on Value Line's five-year earnings growth fore-
casts with subsequent growth approaching a long-run 
real national growth rate of 4%. More recently, 
Brigham, Vinson, and Shome [2] used a two stage 
DCF growth model to estimate ex ante risk premia for 
electric utilities and the Dow Jones Industrial Index. 
For the period 1966-1984. they report annual risk pre-
mia for both Dow Jones Industrial and Electric Indices 
using Value Line's forecasts. Beginning in 1980 they 
report monthly risk premia for electric utilities with the 
source of FAF varying over time; starting with Value 
Line, adding Merrill Lynch and Salomon Brothers in 
1981 and finally, in mid-1983, adding IBES data. 
]BES (Institutional Broker's Estimate System) is a col-
lection of analysts' forecasts and is discussed in the 
next section. The resultant risk premia vary over time. 
In addition. Brigham et al. present evidence that their 
estimated risk premia vary cross-sectionally with a 
stock's risk (as proxied by bond rating) and over time 
with the level of interest rates. FAF also have been 
used in conjunction with DCF models by a number of 
expert witnesses in rate of return determination for 
regulated utilities. Recently, the Federal Communica-
tions Commission [6] tentatively endorsed the use of 
consensus FAF in DCF determinations of required re-
turn on equity.' 

This paper adds to earlier work in a number of im-
portant respects. First, while Malkiel and Brigham er 
al. focus on electric utilities or the Dow Jones Industri-
al Index, this paper estimates risk premia for a broadly 
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defined market index - the Standard and Poor's 500. 
Thus, the results are directly comparable to historical 
"market" risk premia typically estimated on a similar 
sample of stocks. Second, the study uses a large sam-
pie of FAF (beginning in 1982 when the necessary data 
first became available). This provides the ability to use 
a consensus measure of expectations as would be sug-
gested by financial theory. Third, the results show that 
the derived risk premia change over time and that these 
changes are related to proxies for risk, which would be 
expected to be associated with equity risk premia. Al-
though such changes have been noted by earlier studies 
Ie.g.. Brigham et al. ). there is little work explaining 
the patterns of change. Finally, the paper shows the 
usefulness of the dispersion of FAF as a proxy for risk. 
Such a measure is a direct expectational measure of 
risk and does not rely on assumptions of risk stability 
over time as do most operational methods of deriving 
risk surrogates. 

Ill. Models and Data 
A. Model for Estimation 

The DCF model states that the current market price 
is the present value of expected future cash flows from 
ownership. The simplest and most commonly used 
version estimates shareholders' required rate of return, 
k. as the sum of dividend yield and expected growth in 
dividends. or 

k = (D~/Pu) + g, (2) 

where Dl = dividend per share expected to be received 
at time one, PI = current price per share (time 0), and 
g = expected growth rate in dividends per share. The 
limitations of this model are well known. and it is 
straightforward to derive expressions for k based on 
more general specifications of the DCF model.6 The 
primary difficulty in using the DCF model is obtaining 
an estimate of g, since it should reflect market expecta-

'ln response to the FCC'b Notice of Proposed Rulemaking [6 I to deter-
mine authorized rates of return. AT&T used an approach driven by FAF 
growth estimates from IBES. Also see, for example. W.T. Carleton, 
Testimonx before the Vermont Public Service Board. Docket No. 4865 
(January 1984) and R.S. Harris. Testimonvfiled with the Delaware 
Public Service Commission. Docket 84-33 (November 1984). In its 
Supp/emenml Notic'e 16]. the FCC tentatively endorsed substantial reli-
ance on FAF for use in DCF determination of cost of equity. 

'A& stated, Equation (2) requires expectations of either an infinite hori-
zon of dividend growth at rate gora finite horizon of dividend growth at 
rate g and .special assumptions about the price of the stock at the end of 
that horizon. Essentially, the assumption must ensure that the stock 
price grows at a compound rate of g over the finite horizon. 



HARRIS/ESTIMATING SHAREHOLDERS' REQUIRED RETURNS 

tions of future performance. Without a ready source 
for measuring such expectations, application of the 
DCF model is fraught with difficulties even if the sim-
ple version shown in Equation (2) fits the equity in-
vestment in question. This paper uses published FAF 
of long-run growth in earnings as a proxy for g. 

B. Data 
Many analysts publish forecasts of corporate earn-

ings. Such forecasts are widely disseminated and are 
the subject of considerable interest both to investors 
and researchers (see Givoly and Lakonishok [8]). In 
recent years, this interest has led to a viable market for 
services that collect and disseminate such FAF. FAF 
for this research come from IBES (Institutional 
Broker's Estimate System), which is a product of 
Lynch, Jones. and Ryan, a major brokerage firm. Data 
in IBES represent a compilation of earnings per share 
(EPS) estimates of about 2000 individual analysts from 
100 brokerage firms on over 2000 corporations, IBES 
data are provided to clients in a number of forms, 
including on-line data bases provided by vendors. The 
client base, which currently numbers more than 300, 
includes most large institutional investors such as pen-
sion funds, banks, and insurance companies. Repre-
sentative of industry practice, IBES contains estimates 
of (i) EPS for the upcoming fiscal year. (ii) EPS for the 
subsequent year, and (iii) a projected five-year growth 
rate in EPS. Each item is available at monthly 
intervals. 

IBES collection procedures are designed to obtain 
timely forecasts made on a consistent basis. IBES re-
guests "normalized" five-year growth rates from ana-
lysts. Such normalization is designed to remove short-
term distortions that might stem from using an 
unusually high or low earnings year as a base. These 
growth and other earnings forecasts are updated when 
analysts formally change their stated predictions. 
IBES does, however. veri fy prior forecasts monthly to 
make sure that analysts still hold to them. Despite 
these procedures, there remain potential difficulties in 
using IBES data to the extent that some analysts fail to 
normalize growth projections or fail to continually re-
view and revise their earnings estimates. To control for 
some of these potential difficulties, this analysis uses 
averages of analysts' forecasts for a wide range of 
companies over an extended number of months. 

In this research. the mean value of individual ana-
lyst's forecasts of five-year growth rate in EPS will be 
used as a proxy for g in the DCF model.7 The five-year 
horizon is the longest horizon over which such fore-
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Exhibit 1. Variable Definitions 
k = equity required rate of return 
Po = average daily price per share* 
Di = expected dividend per share measured as current indi-

cated annual dividend from COMPUSTAT multiplied 
by (1+ g)t 

g = average financial analysts' forecasts of five-year 
growth rate in earnings per share (from IBES) 

ae = cross-sectional standard deviation of analysts forecasts 
of growth in earnings per share (from IBES) 

Ng = number of analysts' forecasts of g (from IBES) 
iz[' = yield to maturity on 20-year U.S. government obliga-

tlOnb. SOUrCe: Federal Reserve Bulletin. constant matu-
nty series 

i, = yield to maturity on long-term corporate bonds: 
Moody's average 

iu = yield to maturity on long-term public utility bonds: 
Moody's average 

rp = equity risk premium calculated as rp =k- i20 

*In results reported Po is the average daily price for a stock from the 
beginning of the month up to and including the date of publication of 
monthl> IBES data (typically half a month). Almost identical results 
were found using the average price for the entire month. 
*See Footnote 8 at the end of the paper for a discussion of the (1+g) 
adiustment. 

casts are available from lBES and often is the longest 
horizon used by analysts. One could make alternate 
assumptions about growth after five years and use a 
more general version of a DCF model. but unfortunate-
ly. there is no source for obtaining market estimates of 
this expected gtowth. As a result. the current analysis 
applies the five-year growth rate as a proxy for g in 
Equation (2). Given no objective basis for predicting a 
change in growth ( see Footnote 6), this avoids the 
introduction of ad hoc assumptions about future 
growth. Importantly, however, the approach is applied 
to portfolios of stocks rather than to individual securi-
ties, since future growth patterns may be expected to 
have drastic changes for some specific securities. 
Stock prices were obtained from Chase Econometrics 
and dividend and other firm-specific information from 
COMPUSTAT. Interest rates (both government and 
corporate) were gathered from Federal Reserve Bulle-
tins and from Moody's Bond Record. Exhibit 1 de-
scribes key variables used in the study. Data collected 
cover all dividend paying stocks in the Standard and 
Poor's 500 stock (SP500) index plus approximately 

iWhile the model calls for expected growth in dividends. no source of 
data on such projections is readily available. In addition. in the long run. 
dividend growth is sustainable only via growth in earnings. As long as 
payout ratios are not expected to change. the two growth rates will be 
the same. Vander Weide and Carleton [17] also use the IBES growth 
rate in earnings per share. 
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150 additional stocks of regulated companies. Since 
five-year growth rates were first available from IBES 
in January 1982, the analysis covers the 36-month 
period 1982-1984. On average, each company in 
SP5O0 had approximately nine individual forecasts of 
g per month, with some companies having 20 or more 
forecasts of g. As a result. well over 100.000 FAF 
(company-months) were employed in the analysis. 

IV. Construction of Risk Premia and 
Required Rates of Return 

For each month. a "market" required'rate of return 
was calculated using each dividend paying stock in the 
SP500 index for which data were available. The DCF 
model in Equation (2) was applied to each stock and 
the results weighted by market value of equity to pro-
duce the market required return.K The return was con-
verted to a risk premium by subtracting 4. the yield to 
maturity on 20-year U.S . government bonds.' The pro-
cedure was repeated for the Standard and Poor' s Utility 

*The con~truction of Di i3 controversial since dividends are paid quar-
terly and may be expected to change during the year: whereas. Equation 
(2). a~ is typical. is being applied to annual data. Both the quarterly 
payment of dividends (due to investors' reinvestment income before 
year-s end. see Linke. and Zumwalt DID and any growth during the 
year require an upward adjustment of the current annual rate of divi-
dends to construct Di. If quarterly dividends grew at a constant rate. 
both factors could be accommodated straightforwardly by applying 
Equation (2) to quarterly data { with a quarterly growth rate) and then 
unnualizing the estimated quarterlv required return. Un fortunatel>. with 
lump> changes in dividends. the precise nature of the adjustment de-
pends. on both an individual companyhs pattern of growth during the 
calendar year and an individual company'h required return (and hence 
reinvestment income in that risk clas,). 

in this work. Di is calculated as D„ (1+ g). The full g adjustment is a 
crude approximation to adjust for both growth and reinvestment in-
come. For example. if Me expected dividends to have been raised. on 
average. six months ago. a "lh g" adjustment would allow for growth. 
the remaining "'h g- would be iustified on the basis of reinvestment 
income. Any precise accounting fur both reinvestment income and 
growth would require tracking each company ' 3 dividend change h~story 
and making explicit iudgments about the quarter of the next change. 
Since no organized '~market- forecasts of such a detailed nature exist. 
such a procedure ih not possible. To get a teel for the magnitudeb 
involved. the average dividend yield (Di/Po) and growth (market value 
weighted 1982-1984) fur the SP500 were 5.8% and 12.5%. Compara-
ble figures for the SP utility index were [0.4% and 6.7%. Asa result, a 
'~full g" adjustment on average increases the reqwred return by 60-70 
basib points (relative to no g adjustment) for both indices. 
"Brigham. Shome. and Vinson [2] also use this interest rate to create 
equity risk premia. The results were robust to changes in we'tghting. For 
the SP500. equal weighting (rather than value weighting) increased the 
1982-1984 risk premium by two basis points while for the SPUT equal 
weighting resulted in a 21 basis point increase.Asa further test. the 
SP500 stocks were ranked on g and the upper and lower deciles deleted. 
The resulting risk premium (1982-84 average) was 5.94%. A similar 
procedure used to rank dividend yield produced an SP5OO risk premium 
of 6.18%. 
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Exhibit 2. Required Rates of Return and Risk Premia 
SP5O0 SPUT 

Bond Requiredi Riskt Requiredt Riskt 
Yield* Return Premium Return Premium 

1982 
Quarter 1 14.27 20.81 6.54 18.83 4.56 
Quarter 2 13.74 20.68 6.94 18.51 4.77 
Quarter 3 12.94 20.23 7.29 18.55 5.61 
Quarter 4 10.72 18.58 7.86 17.20 6.48 

Average 12.92 20.08 7.]6 18.28 5.36 
1983 

Quarter 1 10.87 18.07 7.20 16.71 5.84 
Quarter 2 10.8() 17.76 6.96 16.52 5.72 
Quarter 3 11.79 17.90 6.11 16.39 4.60 
Quarter 4 Il.90 17.8! 5.91 16.00 4.10 

Average 11.34 17.88 6.54 16,41 5.07 
1984 

Quarter l 12.09 17.22 5.13 16.48 4.39 
Quarter 2 13.21 ]7.42 4.21 16,99 3.78 
Quarter 3 12.83 17.34 4.51 ]6.62 3.79 
Quarter 4 11.78 17.05 5.27 15.18 4.04 

Average 12.48 17.26 4.78 16,48 4.00 
Average 

1982-1984 12.25 18.41 6.16 17.06 4.81 

*6, = Yield on U.S. Treasury obligation. 20 year constant maturity. 
+Monthly required return (k) calculated ab value weighted average. 
Quarterly values are simple averages of monthly figures. 
tRisk premium calculated ask - G) 

Index ( SPUT) of 40 stocks. Exhibit 2 reports the re-
sults by quarter. 

The results appear quite plausible. The estimated 
risk premia are positive. consistent with equity owners 
demanding a risk premium over and above returns 
available on debt securities. Also. as would be expect-
ed for less risky stocks, the utility risk premia consis-
tently fall below those estimated for stocks in general. 
Exhibit 2 shows that estimated risk premia change over 
time. suggesting changes in the market*s perception of 
the incremental risk of investing in equity rather than 
debt securities. Such changes will be examined in a 
subsequent section. 

For comparative purposes, Exhibit 3 provides re-
suits of related studies. The long-run differential return 
between stocks and long-term government bonds (Pan-
el A) has been about 6.4% per year (on a geometric 
basis). It is comforting to note that this is very close to 
the 6. 16% average annual risk premia estimated in 
Exhibit 2. Note, however, that such risk premia appear 
to change over time. Panels B and C show some of 
Brigham etal. 's risk premium estimates. Unfortunate-

..
Y

a
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Exhibit 3. Results of Related Studies: Historical 
Returns and Estimated Risk Premia 

Geometric Arithmetic 

A. Historical Return Realizations 
(1926-1980)* 
Common Stocks 9.4% 11.7% 
Long-Term Government Bonds 3.0% 3.1% 
U.S. Treasury Bills 2.8% 2.8% 

Dow Jones Industrials Dow Jones Electrics 

Aver- Aver-
age Range age Range 

B. DCF risk premia using one analystt 
1966-1970 5.45 4.97-6.81 3.9] 3.46-4.13 
1971-1975 5.51 4.95-6.92 5.95 4.52-8.72 
1976-1980 6,23 5.09-6.88 5.82 5.55-6.21 
1981 5,38 5.62 
1982 5.30 3.70 
1983 5.87 5.64 
1984 3.75 4.06 

Average 1982-1984 4.97 4.47 

Electric Utilities 

C. DCF risk premia using three analysts: 
1981 3.73 
1982 4.52 
1983 5.17 
1984 (through June) 5.01 

*Ibbotson. Sinquefield. and Siegel [9]. 
1-Analyst is Value Line. Data are annual estimates using two-stage 
growth DCF model. Source: Brigham, Shome. and Vinson [2] 
fAnalysts are Value Line. Merrill Lynch and Salomon Brothers. Data 
lire averages of monthly values from Brigham. Shome. and Vinson 12]. 

Iy, their work does not include a broad market index 
directly comparable to the SP500. Rather. they use the 
Dow Jones Industrial Index based on 30 large industri-
al concerns. Though the SPUT includes a broader set 
of utilities than the electrics covered by Brigham et al.. 
their average risk premium estimates are also in the 4 
to 5% range for the early I 980s. 

While the estimates in Exhibit 2 are quite plausible. 
the question still remains as to whether they satisfy 
economic criteria one would expect of risk premia. In 
the following section, the estimated risk premia are 
subjected to a series of tests to see if they vary both 
cross-sectionally and over time with changes in risk. 
The tests are ultimately joint tests of the estimates as 
useful risk premia, the measured proxies for risk and 
the validity of the economic hypothesis. Nonetheless, 
if the tests using the risk premia have results conform-
ing to theoretical expectation, the comfort level in 
using them is increased accordingly. 
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Exhibit 4. Risk Premia by Moody's Bond Ratings* 
Electric Utilities: SIC's 4911 and 4931 

Aaa Aa A Baa 

Risk Premia 
Risk Premium 3.60 4.33 4.81 4.90 

(Expectational g) 
Risk Premium 6.10 3.28 3.09 5.24 

(Historical gt) 
Financial Data 

Debt Ratiot 0.46 0.48 0.50 0.51 
Beta§ 0.58 0.61 0.62 0.61 
Variabilityf 

Operating Cash Flow 0.009 0.016 0.022 0.059 
Equity Cash Flow 0.006 0.013 0.019 0.024 

Standard Deviation** of 
Analysts' Forecasts 1.00 1.26 1.33 1.79 

*Moody's ratings as of January 1984 from Moody's Bond Record. 
February 1984. The number of companies by rating is Aaa (2 ). Aa (22), 
A (32). Baa (22). Risk premia are averages of monthly values. January 
l 982-September 1983. 
+Historical Growth is past five-year earnings growth, based on 20 
quarters of past data. Source: IBES. 
tDebt Ratio = Long-Term Debt + Total Capital. average 1978-1982 
from COMPUSTAT. 
§ Beta from Value Line , January 29 . 1982 . 
'IMeasure of variability around trend growth: variance of residuals of 
regressions on quarterly COMPUSTAT data ( 1978-1982). Regressions 
are log of variable regressed on time and seasonal dummies. 
* *This is the average value of the standard deviation around the mean 
long-[erm growth forecast. Such Standard deviations are reported for 
each company tn each month. Note it is not the cross-secttonal standard 
deviation of growth rates among companies. 

V. Characteristics of Risk Premia 
A. Cross-Sectional Tests 

Brigham et al. show that risk premia (IBES esti-
mates for first half of 1984) for electric utilities are 
lower the higher the bond rating of the company. con-
firming the expected tradeoff between risk and return. 
A similar experiment for electrics, using the current 
data stretching back to January 1982, confirmed this 
relationship for a longer time period. Exhibit 4 reports 
selected results of that analysis. As a contrast, Exhibit 
4 also shows the results of using historical growth rates 
(rather than FAF) in a DCF model. Risk premia de-
rived from historical growth are actually higher for 
companies with very safe debt, suggesting the clear 
inferiority of historical to expectational growth rates. 
With the exception of beta, which is roughly constant 
across groups, other measures of risk noted in Exhibit 
4 confirm the risk differentials associated with bond 
rating groups. 

A further test of the cross-sectional variation in risk 
premia was performed by dividing the universe of 



Exhibit 5. Equity Risk Premia: Decil¢s Based on 
Standard Deviation of Financial Analysts Forecasts* 
(Companies with at least three analysts) 
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*Risk premia were calculated as equally weighted averages for each 
decile (10 = highest dispersion) for each of three months: January 
1982, December 1982, and September 1983 (approximately 50 compa-
nies per decile). These premia were then averaged across deciles. A 
similar downward pattern was evident in each month. 

stocks (industrial plus utility) according to the disper-
sion of analysts' forecasts, ag. This cross-sectional 
measure of analysts' disagreement should be positive-
ly related to the uncertainty of future growth prospects 
and hence to the riskiness of equity investment. Else-
where, Malkiel [ 12] has discussed the rationale and 
usefulness of such dispersion as an ex ante measure of 
risk. Malkiel argues that ag may be a proxy for system-
atic risk and shows that it bears a closer empirical 
relationship to expected return than does beta or other 
risk measures. Most of Malkiel's work is, however. 
based on data from the 1960s. Exhibit 5 reports risk 
premia by decile based on cg for companies having at 
least three analysts' forecasts. The three months were 
chosen as representative. The results show a consistent 
positive relationship between risk premia and disper-
sion of analysts' forecasts. 

The results in Exhibits 4 and 5 show that the estimat-
ed risk premia conform to theoretical relationships be-
tween risk and required return that are expected when 
investors are risk averse. This strengthens the case for 
using such risk premia, and provides encouragement 
for further study of their structure.'° 

"Such ex ante required returns offer a useful alternative to ex post data 
typically used in tests of asset pricing models. See Friend. Westerfield, 
and Granito [7] for a test of the CAPM using survey data rather than ex 
post holding period returns. 
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B. Time Series Tests 
A potential benefit of using ex ante risk premia is the 

estimation of changes in risk premia over time. 
Brigham et al. 12] note such changes for utility stocks 
and relate them to changes in interest rates. They con-
clude that prior to 1980 utility risk premia increased 
with the level of interest rates, but that this pattern 
reversed thereafter, resulting in an inverse correlation 
between risk premia and interest rates. They explain 
this turnaround as the outcome of changes in bond 
markets and adaptation of utilities and their regulators 
to an inflationary environment. Brigham et al. do not, 
however, analyze changing risk premia for stocks in 
general. Furthermore, they do not provide direct em-
pirical proxies for changes in equity risks that would 
explain changes in equity risk premia over time.11 

C. Changes in Risk Premia 
One would expect changes in measured equity risk 

premia to be related to changes in perceived riskiness. 
First, with changes in the economy and financial mar-
kets, equity investments may be perceived to change in 
risk. Second, since government bonds are risky invest-
ments themselves, their perceived riskiness may 
change. For example, the large increase in interest rate 
volatility in the last decade has undoubtedly made 
fixed income investments more risky holdings than 
they were in a world of relatively stable rates. Mea-
sured equity risk premia (relative to government 
bonds) could thus be reduced due to increases in per-
ceived riskiness of bonds, even if equities displayed no 
shifts in risk. 

One measure of risk, the standard deviation of FAE 
Gg, was shown previously to be related to cross-sec-
tional differences in risk premia. To test its usefulness 
as a time series measure of risk. the average value of ag 
was calculated each month for the SP500 index and the 
SPUT index. The results are graphed in Exhibit 6, '2 

"In addition, Brigham et al. do not report on their treatment of serial 
correlation in reported regression results, making it more difficult to 
interpret their findings. As an example. monthly data are used for the 
1980- 1984 period in a time series regression of a risk premium on the 
level of interest rates. Similar regressions using data in this paper 
I 1982-1984 monthly data) showed significant positive autocorrelation 
with Durbin Watson Statistics well below 1.0. 

12The average values of ag are the market value weighted averages of 
the cg for individual stocks. lf one looked at a direct estimate of g made 
by individual analysts for the index, one would expect to find a lower 
amount of dispersion because some of the differences on individual 
securities would cancel out. Such data are not available. One would 
suspect, however. that the calculated average would move up and down 
in tandem with this unobservable measure of dispersion. 
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Exhibit 6. Equity Risk Premia. Interest Rates and 
Risk 
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Another possible time series proxy for equity risk is 
the set of yield spreads between corporate and govern-
ment bonds. As the perceived riskiness of corporate 
activity increases, the difference between yields on 
corporate bonds and government bonds should in-
crease. One would expect the sources of increased 
riskiness to corporate bonds to also increase risks to 
shareholders.13 Exhibit 6 graphs two series of yield 
spreads. The first is the difference between the yield on 
Moody's corporate average series and the yield on 20-
year U.S. Treasury obligations. This series includes 
debt of both industrial and utility companies and thus 
would be appropriate as a risk proxy for a broad market 
index such as the SP500. The second is the spread 
between the yields on Moody's public utility series and 

"Of course. counterexamples could be constructed but one would ex-
pect an overall positive correlation across companies. Additionally, the 
cross-sectional relationship between bond ratings and equity risk premia 
reported earlier in the paper supports the link between corporate debt 
risks and risks on equity. 
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20-year U.S. Treasury bonds. This series should re-
fiect relative risks of utility stocks as proxied by 
SPUT. 14 

Exhibit 7 reports results of analyzing the relation-
ship between risk premia, interest rates. and proxies 
for risk for both the SP500 and SPUT. All regressions 
are corrected for serial correlation.'5 For stocks in gen-
eral, Panel A shows that risk premia are negatively 
related to the level of interest rates - as proxied by i20· 
Such a negative relationship may result from increases 
in the perceived riskiness of investment in government 
debt at high levels of interest rates. A direct measure of 
uncertainty about investments in government bonds 
would be necessary to test this hypothesis directly. 
The results also show the significant positive reia-

tionship between the two proxies for risk and the esti-
mated risk premia. For example, regression 4 of Panel 
A shows that the equity premium on the SP500 in-
creases with the dispersion of FAF (cyg) and the yield 
spread between corporate and government bonds ( ic -
4). Evidently, these two risk measures capture some-
what different dimensions of risk, both of which ap-
war important in explaining risk premia on stocks in 
general. The simple correlation coe fficient between 
the two risk measures is 0.19 and is insignificantly 
different from zero. The addition of the yield spread 
risk proxy also dramatically lowers the magnitude of 
the coefficient on government bond yields, as can be 
seen by comparing Equations 1 and 3 of Panel A. 
Apparently, a large part of the effect of changes in 
government bond rates on equity risk premia may be 
explained through the narrowing of the yield spread 
between corporate and government bonds. This sug-
gests that such increases in government yields may 
often be associated with a reduction in the di#erence in 
risk between investment in government bonds and in 
corporate activity. 

Panel B shows that utility risk premia are also in-
versely related to the level of interest rates as was 
found by Brigham er al. [2]. Unlike the results for 
stocks in general, however, changes in the dispersion 
of FAF over time are not significantly related to 
changes in these utility risk premia. This may be be-

'*Note that these two series reflect both changes in the ratings of corpo-
rate bonds as well as yield spreads for a given bond rating. The two 
series proved better in explaining equity risk premia than use of two 
comparable series for AA-rated debt. 

"Ordinary least squares mgressions showed severe positive autocorre-
lation in many cases with Durbin Watson Statistics typically below one. 
Estimation used the Prais-Winsten method. See Johnston [10], pp 
321-325. 
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Exhibit 7. Changes in Equity Risk Premia Over Time - Entries are Coe fficient 
(t-value) 
Regression Intercept im C, 'e- 12„ RJ 

A. SP500: Dependent Variable is Equity Risk Premium* 
!. 0.]40 -0.632 0.43 

(8.15)t (-4.95)t 
2. 0.118 -0.660 0.754 0.58 

(7.10)+ (-5.93)t (3.32)+ 
3. 0.069 -0.235 l.448 0.57 

(3.44); ( - 1.76) (4.18); 
4. 0.030 -0.177 0.855 1.645 0.79 

(2.17)t (-2.07)t (4,68)1 (7.63)+ 
Regression Intercept IZ{) Cg 

B. SPUT: Dependent Variable is Equity Risk Premium* 
0.110 -0.510 0.37 
(7.35)t (-4.41)t 

2. 0.101 -0.543 0.805 0.41 
(6.28)t (-4.68)t (1.42) 

3. 0.051 -0.259 1.432 0.80 
(5.54)t (-4.05)t (887)+ 

4. 0.049 -0.287 0.387 1.391 0.80 
(5.15)t (-3.87)t (0.75) (8.14)* 

*Ali variables are defined in Exhibit 1 and graphed in Exhibit 6. Regresstons were estimated for the 36 
month period January 1982-December 1984 and were corrected for serial correlation using the Prais-
Winsten method. For purposes of this regression variables are expressed in decimal form. e.g., 14% = 
0.14. 
+Significantly different from zero at 0.05 level using two-tailed test. 

cause of lower variability over time in the dispersion of 
FAF for utility stocks as compared to equities in gener-
al. The yield spread between utility and government 
bonds is significantly positively related to utility equity 
risk premia. And. as in the case of stocks in general. 
introduction of this spread substantially reduces the 
independent effect of interest rate levels on equity risk 
premia. 

Given the short time series (36 months). tests for the 
stability of the relationships found in Exhibit 7 present 
difficulties. As a check, the relationships were reesti-
mated dividing the data into two 18-month periods. 
For stocks in general (SP500). coefficients on Gg and 
(i, - im) were positive in all regressions and signifi-
cantly so, except in the case of ( ic - i20) for the second 
18-month period. The coefficient of im was significant-
ly negative in both periods. This confirms the general 
findings for the SP500 in Panel A of Exhibit 7. For 
utility stocks, results for the subperiods also matched 
the entire period results. The coefficients of (iu - izo) 
were significantly positive in both subperiods while 
those of cg were insignificantly different from zero. 
The level of interest rates ( i 20) had a significant nega-

tive effect in both subperiods. 
In summary, the estimated risk premia change over 

time and the patterns of such change are directly relat-
ed to changes in proxies for the risks of equity invest-
ments. Risk premia for both stocks in general and 
utilities are inversely related to the level of government 
interest rates but positively related to the bond yield 
spreads which proxy for the incremental risk of invest-
ing in equities rather than government bonds. For 
stocks in general, risk premia also increase over time 
with increases in the general level of disagreement 
about future corporate performance. 

VI. Conclusions 
Notions of shareholder required rates of return and 

risk premia are based in theory on investors' expecta-
tions about the future. Research has demonstrated the 
usefulness of financial analysts' forecasts for such ex-
pectations. When such forecasts are used to derive 
equity risk premia. the results are quite encouraging. 
In addition to meeting the theoretical requirement of 
using expectational data, the procedure produces esti-
mates of reasonable magnitude that behave as econom-

. 
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ic theory would predict. Both over time and across 
stocks. the risk premia vary directly with the perceived 
riskiness of equity investment. 

The approach offers a straightforward and powerful 
aid in establishing required rates of return either for 
corporate investment decisions or in the regulatory 
arena. Since data are readily available on a wide range 
of equities. an investigator can analyze various proxy 
groups (e.g.. portfolios of utility stocks) appropriate 
for a particular decision. An additional advantage of 
the estimated risk premia is that they allow analysis of 
changes in equity return requirements over time. 
Tracking such changes is important for managers fac-
ing changing economic climates. 
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for flotation and underpricing costs involved in the issuance of additional 

stock. An allowance of 10 percent is common and would result in an adjusted 

ratio of 8.3 percent-7.5 percent divided by 0.90.) This ratio implies that if 

the earnings-price ratio of a company has been running fairly consistently at 

7.5 percent, then the stock will continue to sell at approximately its book 

value if future earnings per share amount to 8,3 percent of this book value. 

Dipidcnd - Price Ratio . IY a stock has an average market value of $ ] 50 and 

the annual dividend is $9.00, the dividend-price ratio is 6 percent. This ratio 

thus represents the yield received by the investor at the average market price. 

Whereas the earnings -price ratio implies that investors are guided on the basis 

of earnings. the dividend-price ratio implies that investors are guided by 

dividend yields.81 

For many years, it was thought that investors bought utility stocks largely 

on the basis of dividends.82 More recently, however, studies indicate that the 

market is valuing utility stocks with reference to total per share earnings, so that 

the earnings-price ratio has assumed increased emphasis in rate cases.83 Both 

ratios must be used with a great deal of caution because they may fail to indicate 

an adequate rate of return to attract capital, As stated by the California 

commission in a 1954 decision: 

Earnings-price ratios and dividend -price ratios merely reflect the prospec-

tive investors' appraisal of the market value of stock and as such are 

influenced by prevailing market and economic conditions and the individual 

requiremenls of the purchaser. While useful for comparative purposes and of 

value in presenting background information, they are not conclusive in 

themselves in the determination of the allowable fair return on investment in 

operative properties. It is one thing to say that these ratios indicate the terms 

Under which a new investor might devote his money to the businessi it is 

another thing to say that these terms represent or limit the return the 

applicant is entitled to receive on the capital committed to the service. It 

seems to us that reliance on ratios of this nature results in a restricted view of 

the subject of rate-of-return, Obviously, the price at which a security is 

bought on the market reflects anticipated earnings rather than past results of 

Operations and it by no means follows that the rates at which present market 

sales Prices are related to the past earnings represents the returns the 

Purchasers at those prices are willing to accept in the future, 

8 i Both earnings-price and dividend-price ratios "should cover repre,sentalive 

=21*t3==r-Vnt==mli.oto~ 1=:afkilh-%2;D'~jtocfk2 ZW;CA-1{}rslovte,db~. 
tyP{: are influenced by short-run considerations-threats of war, tax legislation. changing 

~Pvl-rnmental regulations, strikes, elections-all afted stock prices in one way or another. 

or ~.dividend yields or earnings-price ratios to be really significant they must be 

ConMdercd over a sufficiently long period of time for the abnormal and unusual pressures 

~ dverage out" Lionel W, Thatcher, "Cost-of-Capital Techniques Employed in Determin-

Ing the Ratc of Return for Public Utilities ," 30 Land Eeonomics 85 , 91 ( 1954 ). 
Rzsec Eh W . Clemens , " Some Aspects of the Rate - of - Retur

n Problem ," 30 Land 
Economics 32 . 34 - 35 ( 1954 ). 83 S ee Fred P. Morrissey, "Current Aspects of the Cobt of Capital to Utilities," 62 

Pubhe Unhties Fortnfghtly 217 (1958)-
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EVALUATING COMMON STOCKS USING VALUE LINE'S PROJECTED CASH FLOWS 
AND IMPLIED GROWTH RATE 

A well-known principle in finance is that the value of a firm must reflect its long-run growth 
opportunities. In an extensive study, Rappaport [1986] finds that over 60% of the firm's market 
value is attributable to earnings occurring beyond the immediate five-year horizon. When a firm 
does not meet analysts' expectations for a given quarter, its long-run potential is often discredited 
by the investment community. The basic reason for this overreaction is primarily that capital is 
scarce and, at least for the time being, the opportunity cost is higher somewhere else. 

In practice, financial analysts evaluate a firm's growth opportunities by equating its P/E ratio to 
the growth rate of its earnings.(nl) Thus, the price of the firm's stock follows the volatility of its 
earnings. 

If a firm's earnings are temporarily lower, whether due to seasonality in its business or some 
other transitory event, but the firm's long-run potential is not impaired, its stock may be called 
underpriced. This phenomenon is particularly common among semiconductor and other capital 
equipment companies, which demonstrate fairly frequent boom and bust cycles. In such cases, it 
is difficult to determine the true growth rate of the firm's earnings, or cash flows, by looking at its 
historical data. 

A preferred way to estimate the firm's long-run growth rate is to deduce it from publicly 
available data that incorporate expectations concerning the firm's future cash flows. The most 
widely known source of such data is "Value Line's Investment Survey." Some empirical studies 
have shown that stock prices react swiftly to Value Line's recommendations.(n2) 

The purpose of this article is to demonstrate how investors can use the information from Value 
Line to assess the long-term, or expected, value of a firm's equity. We follow a simple 
methodology that is well known in finance and is found in many, basic textbooks. Briefly, we 
apply the discounted cash flow (DCF) approach to the data supplied by Value Line and compute 
the price of the firm's common stock, using some reasonable assumptions. 

In addition, the study solves for the long-term growth rate implied by the firm's equity cash 
flows. This rate may be contrasted to various subjective expected rates, or the growth rate for the 
entire industry, in the form of a sensitivity analysis. If the current price of the stock does not 
reflect the true long-run rate implied by the firm's cash flows, the stock may be underpriced. 
Conversely, if the implied rate is greater than the expected growth rate, the stock may be 
overpriced. 

The strategy has several advantages over other security analysis and portfolio selection 
strategies. It considers forward-looking cash flows, rather than historical information, and 
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concentrates on the firm's long-term rather than short-term performance. 

The methodology is applied to the pricing of MCI's common stock as an example. The results of 
this simple application are intriguing and promising for investors and analysts, as well as 
academicians and students of corporate finance. 

DISCOUNTED CASH FLOW APPROACH 

The discounted cash flow approach (DCF) is the most familiar theoretical method of estimating 
the firm's value. According to this approach, the value of a firm is the present value of the firm's 
stream of future expected cash flows discounted at a rate that reflects the riskiness of these cash 
flows. This approach is widely used by security analysts and financial managers and is consistent 
with the maximization of shareholder wealth, which is the goal of the management of every 
corporation. In exploratory research, Copeland, Koller, and Murrin [1996] find a correlation 
between the market value (actual price per share) and the DCF-based value, using forecasts from 
the Value, of 0.97. 

Although in practice there may be a variety of approaches to valuation of the firm's prospects, the 
discounted cash flow technique is the most commonly used practical approach to determining a 
company's value. It is used in capital budgeting decisions to evaluate investment projects or to 
price entire corporate entities that may be targets for acquisition. 

The DCF is expressed as: 

(1) [Multiple line equation(s) cannot be represented in ASCII textl 

where PV is the present value, n is the number of periods, CFt are the cash flows that occur in 
time period t, and r is the relevant discount rate. 

If these cash flows were to grow at an annual rate of g%, beginning at year 6, expression (1) 
becomes: 

(2) [Multiple line equation(s) cannot be represented in ASCII textl 

The discount factor 1/(1 + r)5 is used to discount the collective value of the cash flows at year 6 
back to year zero, the present time. The term [(1 + g)/(r - g)] is called the terminal value multiple. 
It expresses the ratio of the value of the cash flows beyond year 6 to the value of the cash flow of 
year 5. The price of the firm's stock, P, can then be found by dividing the value of its equity by 
the number of shares outstanding, N, or P == (PV/N). Of course, if PV represents the present value 
of the firm's equity and debt, then the value of the firm's debt is first subtracted, and the 
remaining value is divided by the number of common shares outstanding to obtain the price per 
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share. 

Assuming reliable estimates of the cash flows of the first five years and the discount rate, r, 
Equation (2) can be applied in conjunction with the firm's value of equity to solve for the implied 
average growth rate, g, in its distant equity cash flows. This implied growth rate can then be 
contrasted with various subjective expected rates in the form of a sensitivity analysis. A 
reasonable choice for the expected growth rate of a firm's equity cash flows would be the one 
implied by its industry peers, adjusted for opportunities unique to the firm. 

In any event, if the implied growth rate is lower than what an investor would have expected, the 
stock may be underpriced. Conversely, if the implied rate is greater than the expected growth 
rate, the stock may be overpriced. 

CASH FLOWS TO EQUITYHOLDERS 

Shareholders' cash flows can be summarized by: 

(3) CFE = EBIT(1- t) - I(1- t) + NCE - Delta WC - CE 

where CFE is cash flow to equity; EBIT is earnings before interest and taxes; T is the corporate 
tax rate; NCE is non-cash expenses; Delta WC is changes in working capital; and CE is capital 
expenditures. The cash flows to the debtholders, IAT = I(1- T), imply a tax shield to the common 
stockholders equal to the firm's marginal tax rate times the interest expense, since I(1- T)= I- IT. 
This tax shield reduces the firm's cost of debt capital that is used to discount the cash flows to 
debt in Equation (3). Thus, by discounting the firm's after-tax interest expense by the 
corresponding after-tax cost of debt, we obtain the value of the firm's debt. 

Some authors, including Copeland, Koller, and Murrin [1996], find the present value of the free 
cash flows to both debt and equity using a weighted average cost of capital and subtract the 
firm's debt to obtain the market value of its equity. Since the book value of the firm's debt may 
not be equal to its market value, the preferred approach is to consider only the firm's cash flows 
to equityholders and discount them by the corresponding cost of equity capital. 

Equation (3) can be further simplified as: 

(4) CFE = NI + NCE - Delta WC - CE 

where: 

(5) NI == EBIT(1- T) - I(1- T) 
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In order to completely define the variables used in Equation (3), a definition of earnings before 
interest and taxes is necessary. In general, earnings before interest and taxes is defined as total 
revenues minus costs and depreciation, or 

(6) EBIT == (S + NOI) - (COGS + SGA + R&D) - (Depr) 

where S are revenues from the firm's sales; NOI is non-operating income; COGS is cost of goods 
sold; SGA is selling, general, and administrative expenses; R&D is research and development 
expenses; and Depr is depreciation. Finally, by substituting Equation (6) into (5) and 
subsequently into (4) and adjusting for dividend payments to preferred shareholders, denoted by 
Dp, we obtain Equation (7) 

(7) CFc == (S + NOI - COGS - SGA -R&D- Depr) x (1- T) - I(1-T) + NCE - Delta WC -CE-
DP 

where the subscript C denotes cash flows to common equityholders. 

VALUE LINE CASH FLOWS 

Because of its consistency and broad coverage of stocks, "Value Line Investment Survey" serves 
as a unique source of information and is widely used by both academicians and practitioners.(n3) 
This service follows 1,700 companies in over ninety-five industries that represent 94% of the 
trading volume on all U.S. stock exchanges. It provides subscribers with a detailed one-page 
overview of each company's past, current, and expected performance for the next four to five 
years. 

In fact, Value Line is the only investment service that provides detailed information for a 
company's expected short-term performance. Each page offers financial data, trend line growth 
rates, graphical price history patterns, quarterly sales figures, earnings and dividends, some key 
financial ratios, and balance sheet information. Value Line also rates companies for timeliness 
and safety. Furthermore, investors learn, through a summarized text, about the general business 
and analyst expectations for each company. All data are updated every thirteen weeks on a 
weekly sequence. 

Using the Value Line definition of variables, Equation (7) becomes: 

(8) CFC t -(St mt - Deprr I)(1- Tj + Deprt - Delta WCt - CE~ - Dp t 

where m~ is the operating margin as a percent of sales at year t. Equation 8 constitutes the basis 
for estimating the cash flows to common equity. Note that if a firm decides to either obtain 
additional debt or repay part or all of its existing debt, Equation (8) must be modified to reflect 
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this change in leverage. 

Exhibit 1 shows the variables in Equation (7) and the corresponding entries from Value Line 
expressed in (8). 

Value Line's projections refer to the range of the three-year period following the year subsequent 
to the date ofthe survey. For example, if the survey's date is October 1997, the proj ections refer 
to the period 2000-2002, hence covering a five-year window. We assign the projections for the 
three-year range to the middle year, which is labeled as year 4. The figures for the years 2 and 3 
are geometrically interpolated, while the figures for year 5 are extrapolated using the implied 
growth rate of the previous four years. For an October 1997 survey date, 1998 is the first year, 
and 2001, the midpoint of the range 2000-2002, represents the fourth year. The data for the fifth 
year, 2002, are extrapolated on the basis of the growth rate implied between the years 1998 and 
2001. Following this practice, we are able to calculate successive cash flows for the ensuing five 
years. 

Following Equation (2), we then assume that the cash flows for years 6 and beyond will grow at 
an average constant rate g. If we further assume that the firm's cost of equity capital is given by r, 
we can then solve for either the PVI, if we know g, or vice versa. 

THE COST OF EQUITY CAPITAL 

The rate used to discount the firm's cash flows to its equityholders, also termed the cost of 
capital, is obtained from the capital asset pricing model (CAPM). According to this model, the 
expected rate of return for a common stock required by investors, E(Re,i), equals the sum of two 
components: namely, the riskless rate of return, Rf, and a risk premium, Betai[E(RM) - Rf]. This 
relationship is expressed by the equation: 

(9) E(Rei) = Rf + Betai IE(RM) - Rd 

where Betai is the beta of company i, which reflects its operating and financial risks. Generally, 
companies in specific industries with cyclical demand, such as real property and electronics, are 
associated with higher betas. Companies in the utility industry, like telephone and energy, tend to 
be less sensitive to market movements, and consequently they exhibit lower betas. 

The risk-free rate is approximated by the three-month U.S. Treasury bill rate, and the risk 
premium represents the reward for bearing risk. The term E(RM) is the expected return on the 
market portfolio. In theory, the market portfolio incorporates all risky assets. In practice, 
however, it is unobservable and it is usually represented by a well-diversified index, such as the 
Chicago Center for Research in Security Prices (CRSP) value-weighted index. Possible 
alternatives are the NYSE composite index or the Wilshire 5000 equity index. 
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A common practice in estimating the market risk premium [E(RM) -Rd, is to assume that it 
approximates the difference between the historical rate of return on stocks and Treasury bills. 
According to Stocks, Bonds, Bills, and Inflation, the difference is 8.6% (12.3%-3.7%). Thus, 
even if both equities and Treasury securities drift away from their historical levels, it is assumed 
that their difference remains constant through time, or at least reverts to its long-term historical 
average. Following this approach, a stock with a beta of 1.2 would command a cost of equity 
capital of approximately 14%. 

EXAMPLE: VALUATION OF MCI 

Beginning in November 1996, MCI has been considering different consolidation proposals from 
three competitors in the telecommunications industry: British Telecom, GTE, and WorldCom. 
The offer by WorldCom prevailed over the other two offers, and the shareholders of both firms 
have approved the proposed merger at an exchange ratio that amounts to $51.00 per MCI share. 
(n4) This represents a 60% to 100% premium over the 1996 range of prices for MCI 
shareholders. 

The rationale for such a premium may be justified by the synergistic effect of the MCI/ 
WorldCom merger. In principle, such a synergistic premium exists for many companies, and 
shareholders need a simple technique to assess it. It is hoped that our methodology will provide 
such a means and enable investors to take full advantage of the information supplied by Value 
Line.(n5) 

Application of the analysis to MCI is summarized in the four worksheets in Exhibits 2-5.(n6) 
Exhibit 2 presents the pertinent inputs for the other exhibits. The projected figures refer to a 
range of two to four years. Exhibit 3 assumes that these figures correspond to the mid-range year, 
i.e., 2001. The figures for the years 1999 and 2000 are found by interpolation, assuming a 
geometric growth between the first and the fourth years, i.e., 1998 and 2001. These growth rates 
are subsequently used to find the 2002 figures, by extrapolating the data of the year 2001. 
Following this approach we are able to obtain the estimated cash flows to equityholders for the 
subsequent five years. 

Exhibit 4 shows the estimation of the firm's cost of equity capital, using the capital asset pricing 
model given by Equation (9). These estimates use two variations of the proxy for the risk-free 
rate: a historical estimate of 3.7%, as calculated by Ibbotson Associates, and the prevailing rate 
of interest on three-month T-bills. Exhibit 4 provides a series of estimated costs of capital 
corresponding to a sequence of betas, ranging from 30% below to 30% above the Value Line 
beta, in increments of 10.%. The worksheet allows the user to input an estimate for the 
continuing growth rate of the cash flows to equityholders and the increment for higher and lower 
growth rates. 
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Finally, Exhibit 5 presents the sensitivity analysis for various expected continuing growth rates 
and various costs of equity, corresponding to the series of betas considered in Exhibit 4. 
Assuming that the middle rates represent the investor's best estimates for continuing growth rate 
and cost of equity, the center cell of the price matrix represents the most likely price for the 
firm's stock. Given the market price of the stock, the worksheet in Exhibit 5 also calculates the 
implied continuing growth rate for the firm's cash flows and the "terminal value multiple." For a 
price of $60.50, the implied continuing growth rate for MCI's cash flows to equity is 5.4%, and 
the terminal value multiple is 16. 

The $51.00 price offered by WorldCom implies a continuing growth rate of 4%. All in all, given 
that the MCI/WorldCom merger will result in substantial synergistic savings, the $51.00 offer for 
each MCI share by WorldCom appears to be fair. 

CONCLUSIONS AND RECOMMENDATIONS 

We have developed a simple yet practical methodology to evaluate common stocks by applying 
the DCF approach to the data supplied by Value Line to estimate the implied long-term growth 
rate of a firm's equity cash flows. Given the value of the firm's equity, its annual cash flows, and 
its cost of equity capital, one may solve for the implied long-term growth rate of the firm's cash 
flows. This rate can then be compared to various subj ective expected rates using sensitivity 
analysis. If the implied growth rate is lower than investors' expectations, then the stock may be 
underpriced. Conversely, if the implied rate is greater than the expected growth rate, the stock 
may be overpriced. 

The strategy has several advantages over current security analysis and portfolio selection 
strategies. It considers forward-looking cash flows, rather than historical information, and 
concentrates on a firm's long-term rather than short-term performance. It may thus be useful in 
assessing the equilibrium level of the overall market, especially when it is used in conjunction 
with other procedures for pinpointing value, such as the P/E ratio. An exploratory application of 
our methodology to MCI reveals encouraging results. 

ENDNOTES 

(nl) See Lynch [1989]. 

(n2) See, for example, Black [1973], Holloway [1981,1983], Copeland and Mayers [1982], 
Stickel [1985], Huberman and Kandel [1987,1990], Peterson [1987,1995], and Peterson and 
Peterson [1995]. Philbrick and Ricks [1991] have shown that in determining earnings surprise, 
Value Line is a better source for actual earnings per share data. 

(n3) Lynch [1989] refers to "Value Line Investment Survey" as "the next best thing to having 
your own private securities analyst" (p. 165). 
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(n4) The exchange ratio is equal to the quotient of $51.00 divided by the average ofthe high and 
low market prices of WorldCom common stock on each of the twenty consecutive trading days 
ending with the third trading day immediately preceding the effective time of the MCI/ 
WorldCom merger. 

(n5) According to the prospectus, the consultants and the management of the two companies 
believe that "the MCI/WorldCom merger will create a fully integrated communications company 
that will be well positioned to take advantage of growth opportunities in global 
communications." 

(n6) The Excel workbook for this application is available from the first author upon request. 

EXHIBIT 1 The Value Line Variables 

Legend for Chart: 

A - Parameter in Equation(7) Description 
B - Represented by 
C - Parameter in Value Line Description 
D - Represented by 

A B 
C D 

Sales + Non-Operating Income - S 
Sales S 

+ NOI 

t 

Cost of Goods Sold - COGS -

Selling, General, and Admin. Expenses - SGA -

Research & Development Expenses - R&D -
Operating Expenses 

Operating Income (S + NOI) -
(COGS+ 
SGA+ 
R & D) 

Value Line expresses operating income mt 

as a percent of sales, called operating (as a 
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margin of 
Sales) 

Depreciation Depr 
Depreciation Deprt 

Corporate Tax Rate T 
Income Tax Rate T t 

Interest I 
Long-Term Interest I t 

Working Capial WC 
Working Capital Wct 

Capital Expenditures CE 
Capital Spending per Share x Number of Ce 
Shares Outstanding 

t 

Annual Preferred Dividends D 

Preferred Dividend x Number of Shares D 

of Preferred Stock Outstanding 

P 
p, t 

EXHIBIT 2 Value Line MCI Data Input 

Recent Stock Price: $60.50 

P/E Ratio: NMF 

Dividend Yield: 0.1% 

Beta of the Company: 0.95 

First Projected Year: 1998 

Projection for Total Annual Return 7% 

Projection for Total Annual Return -5% 

Company's LT Interests (millions): $230.00 
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Preferred Dividends (millions): $60.00 

Legend for Chart: 

B-Year 1997 
C-Year 1998 
D-Projected for Years 2000-2002 

A B C D 
E F 

Capital Spending per Share $3.50 
$2.70 

Common Shares 710.00 
Outstanding (millions) 740.00 

Sales (millions) $20,945 
$28,885 

Operating Margin(%) 18.0% 
26.5% 

Depreciation (millions) $2,300 
$2,850 

Income Tax Rate(%) 37.0% 
38.0% 

Long-Term Debt $3,300 $3,760 
$6,200 

Working Capital (millions ($2,600) 
($2,000) ($500) 

EXHIBIT 3 Near-Future MCI Free Cash Flows to Equity (1,000s) 

Legend for Chart: 

B - 1998 
C - 1999 
D - 2000 
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E - 2001 
F - 2002 

A B C D 
E F 

Sales $20,945,000 $22,476,894 $24,120,829 
$25,885,000 $27,778,200 

--Operating Costs $17,174,900 $17,874,329 $18,501,985 
$19,025,475 $19,404,043 

Operating Margin $3,770,100 $4,602,564 $5,618,844 
$6,859,525 $8,374,157 

--Depreciation $2,300,000 $2,470,397 $2,653,419 
$2,850,000 $3,061,144 

EBIT $1,470,100 $2,132,167 $2,965,425 
$4,009,525 $5,313,012 

--Long-Term Interest $230,000 $230,000 $230,000 
$230,000 $230,000 

Earnings Before Taxes $1,240,100 $1,902,167 $2,735,425 
$3,779,525 $5,083,012 

--Income Taxes $458,837 $722,823 $1,039,461 
$1,436,219 $1,931,544 

Net Income $781,263 $1,179,343 $1,695,963 
$2,343 305 $3,151,467 

+ Depreciation $2,300,000 $2,470,397 $2,653,419 
$2,850 000 $3,061,144 

--Change in WC $600,000 $500,000 $500,000 
$500 000 $500,000 

Operating Cash Flow $2,481,263 $3,149,741 $3,849,382 
$4,693 305 $5,712,612 

--Capital Expenditures $2,485,000 $2,310,731 $2,148,683 
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$1,998 000 $1,857,883 

--Preferred Dividends 60,000 60,000 60,000 
$60 000 60,000 

--Change in LT Debt $460,000 $813,333 $813,333 
$813 333 0 

CF (Equity) $396,263 $1,592,343 $2,454,032 
$3,448,638 $3,794,728 

EXHIBIT 4 Estimating the MCI Cost of Equity 

Beta 0.95 
Beta Interval: 10% 
Historical Risk-free Rate (H): 3.7% 
Current Risk-free Rate (C): 5.0% 
Expected Return on the Market: 12.3% 
Market Risk Premium: 8.6% 

To use historical risk-free rate, input 1; otherwise input 2: 

Legend for Chart: 

A - Beta: 
B - 0.67 
C - 0.76 
D - 0.86 
E - 0.95 
F - 1.05 
G - 1.14 
H - 1.24 

A B C D E 
FGH 

Cost of Equity (H): 9.4% 10.2% 11.1% 11.9% 
12.7% 13.5% 14.3% 

Cost of Equity (C): 10.7% 11.5% 12.4% 13.2% 
14.0% 14.8% 15.6% 

Expected continuing growth rate 
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for cash flows to equity: 
5.0% 

Interval length for growth rates: 
1.0% 

EXHIBIT 5 MCI Sensitivity Analysis 

Legend for Chart: 

B - BETA: 
C - 0.67 
D - 0.76 
E - 0.86 
F - 0.95 
G - 1.05 
H - 1.14 
I - 1.24 

A B C D E 
F G H 

I 

Cost of Equity: 9.40% 10.20% 11.10% 
11.90% 12.70% 13.50% 

14.30% 

0.00% $48.00 $43.58 $39.83 
$36.61 $33.81 $31.37 

$29.21 

1.00% $52.70 $47.41 $42.99 
$39.25 $36.05 $33.28 

$30.85 

2.00% $58.67 $52.17 $46.85 
$42.44 $38.70 $35.51 

$32.76 

3.00% $66.50 $58.24 $51.67 
$46.33 $41.91 $38.18 

$35.00 
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Expected 4.00% $77.22 $66.26 $57.86 
$51.22 $45.84 $41.40 

$37.68 

continuing 5.00% $92.79 $77.35 $66.09 
$57.53 $50.81 $45.39 

$40.93 

growth rate 6.00% $117.47 $93.66 $77.58 
$65.99 $57.26 $50.44 

$44.97 

7.00% $162.55 $120.07 $94.74 
$77.93 $65.97 $57.03 

$50.10 

8.00% $271.18 $170.09 $123.14 
$96.04 $78.41 $66.03 

$56.86 

9.00% N/A $301.05 $179.20 
$126.76 $97.59 $79.02 

$66.17 

10.00% N/A N/A $341.75 
$190.35 $131.04 $99.42 

$79.78 

Implied growth Recent 
rate: 5.40% Price: 

$60.50 TVM: 
16 
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Estimating Shareholder Risk Premia 
Using Analysts' Growth Forecasts 

Robert S. Harris and Felicia C. Marston 

Robert S. Harris is the C. Stewart Sheppard Professor of Business at the Darden Graduate School of 
Business at the University of Virginia, Charlottesville, Virginia. Felicia C . Marston is an Assistant Professor 
of Commerce at the Mdntire School of Commerce, University of Virginia, Charlottesville, Virginia. 

• One of the most widely used concepts in finance is that 
shareholders require a risk premium over bond yields to 
bear the additional risks of equity investments. While 
models such as the two-parameter capital asset pricing 
model (CAPM) or arbitrage pricing theory offer explicit 
methods for varying risk premia across securities, the 
models are invariably linked to some underlying market 
(or factor-specific) risk premium. Unfortunately, the theo-
retica] models provide limited practical advice on estab-
lishing empirical estimates of such a benchmark market 
risk premium. As a result, the typical advice to practition-
ers is to estimate the market risk premium based on histor-
ical realizations of share and bond returns (see Brealey and 
Myers [3]) 

In this paper, we present estimates of shareholder re-
quired rates of return and risk premia which are derived 

Thanks go to Ed Bachmann, Bill Carleton, Pete Crawford, and Steve 
Osborn for their assistance on earlier research in this area. We thank Bell 
Atlantic ·for supplying data for this project. Financial support from the 
Darden Sponsors and from the Associates Program at the Mcfntire School 
of Commerce is gratefully acknowledged. 

using forward-looking analysts' growth forecasts. We up-
date, through 1991, earlier work which, due to data avail-
ability. was restricted to the period 1982-1984 (Harris 
[12]). Using stronger tests, we also reexamine the efficacy 
of using such an expectational approach as an alternative 
to the use of historical averages. Using the S&P 500 as a 
proxy for the market portfolio, we find an average market 
risk premium (1982-1991) of 6.47% above yields on long-
term U.S. government bonds and 5.13% above yie[ds on 
corporate bonds. We also find that required returns for 
individual stocks vary directly with their risk (as proxied 
by beta) and that the market risk premium varies over time. 
In particular, the equity market premium over government 
bond yields is higher in low interest rate environments and 
when there is a larger spread between corporate and gov-
eminent bond yields. These findings show that, in addition 
to fitting the theoretical requirement of being forward-
looking, the utilization of analysts' forecasts in estimating 
return requirements provides reasonable empirical results 
that can be useful in practical applications. 

Section I provides background on the estimation of 
equity required returns and a brief discussion of related 
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literature on financial analysts' forecasts (FAE In Section 
Il, models and data are discussed. Following a comparison 
of the results to historical risk prei-nia, the estimates are 
subjected to economic tests of both their time-series and 
cross-sectional characteristics in Section III. Finally. con-
clusions are offered in Section IV. 

I. Background and Literature Review 
In establishing economic criteria for resource alloca-

tion. it is often convenient to use the notion of a 
shareholder's required rate of return. Such a rate (k) is the 
minimum level of expected return necessary to compens-
ate the investor for bearing risks and receiving dollars in 
the future rather than in the present. in general, k will 
depend on returns available on alternative investments 
(e.g., bonds orother equities) and the riskiness of the stock. 
To isolate the effects of risk, it is useful to work in terms 
of a risk premium (,p), defined as 

rp=k·--i. (I) 

where i = required return for a zero risk investment. ' 
Lacking a superior alternative, investigators often use 

averages of historical realizations to estimate a benchmark 
"market" risk premium which then may be adjusted for the 
relative risk of individual stocks (e.g., using the CAPM or 
a variant). The historical studiec of Ibbotson Associates 
[ 13] have been used frequently to implement this ap-
proach.2 This historical approach requires the assumptions 
that past realizations are a good surrogate for future expec-
tations and, as typically applied. that risk premia are con-
slant over time. Carleton and Lakonishok [5] demonstrate 
empirically some of the problems with such historical 
premia when they are disaggregated for different time 
periods or groups of firms. 

As an alternative to historical estimates. the current 
paper derives estimates of k, and hence, implied values of 
,-p. using publicly available expectational data. This ex-
pectational approach employs the dividend growth model 
(hereafter referred to as the discounted cash flow or DCF 
model) in which aconsensusmeasure of financial analysts' 
forecasts (FAF) of earnings is used as a proxy for investor 
expectations. Earlier works by Malkiel [17]. Brigham. 

'Theoretically. i is a risk-free ratc, though empirically its pi·oxy (e.g.,yield 
to maturity on a government bond) is only a "least risk" altennative that 
is itself subject to risk. in this developtnent. the effect'; of tax codes on 
required returns are ignored. 
2Many leading texts iii financial management use such historical risk 
premia to estimate a market return, See. for example. Brealcy and Myers 
I 3 I. Olten a market ri~k premium ix adjusted forthe obxerved relative risk 
of a stock. 
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Vinson. and Shome [4], and Harris [ 12] have used FAF in 
DCF models, and this approach has been employed in 
regulatory settings (see Harris [ 12]) and suggested by 
consultants as an alternative to uve of historical data (e.g.. 
Ibbotson Associates [ 13, pp. 127.128]). Unfoitunately, the 
published studies use data extending to 1984 at the latest. 
Ourpaper draws on this earlier work butextends it through 
1991.- Our work is closest to that done by Harris [12].who 
reviews literature showing a strong link between equity 
prices and FAF and supporting the use of FAF as a proxy 
for investor expectations. Using data from 1982 to 1984, 
Harris' results suggest that this expectational approach to 
estimating equity risk premia is an encouraging alternative 
to the use of historical averages. He also demonstrates that 
such risk premia vary both cross-sectionally with the risk-
iness of individual stocks and over time with financial 
market conditions. 

Il. Models and Data 

A. Model for Estimation 
The simplest and most commonly used version of the 

DCF model to estimate shareholders' required rate of 
return. k. is shown in Equation (2): 

(Dll (2) 

where Di = dividend per share expected to be received at 
time one, Po = current price per share (time 0), and g = 
expected growth rate in dividends per share. The limita-
tions of this model are well known. and it is straightfor-
ward to derive expressionx for k based on more general 
specifications of the DCF model.4 The primary difficulty 
in using the DCF model is obtaining an estimate of g, since 
it should reflect market expectations of future pei-fui-

·'Sec Harris [12] for a discussion of the eartier woil and a detailed 
dixcus~ion of the approach employed here. 
+As itated, Equation (2) requiresexpectations ofeitheran int'inite hot·i,on 
of dividend growth at a rale q or a finite horizon of dividend growth Lit 
rate q and special as<umptions about the price of the stock at the end of 
tliat horizon. Essemi:illy, the assumption must ensure that the ~tock price 
grows alt a coinpound rate of k over the finite horizon. One could 
alternatively estimate a nonconstant growth modcl. although the proxia 
for multistage growth rates m·c even more difficult to obtain than single 
.Nulgc growth estimates. Marston, Harris. and Crawford 1191 examine 
publicly available data from !982-1985 and findthat plausible measurex 
of risk are more closely related to expected returns derived from a 
constant growth model than to those derived from niulti>,tage grnwth 
niodels. These findings illustrate empirical difficulties in finding empir-
ical proxies for multistage gi·owth models for large samplew. 
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mance. Without a ready source for measuring such expec-
tations, application of the DCF model is fraught with 
difficulties. This paper uses published FAF of long-run 
growth in earnings as a proxy for g. 

B. Data 
FAF for this research come from IBES (Institutional 

Broker's Estimate System), which is a product of Lynch, 
Jones, and Ryan. a major brokerage firm.5 Representative 
of industry practice. IBES contains estimates of (i) EPS for 
the upcoming fiscal years (up to five separate years), and 
(ii) a five-year growth rate in EPS. Each item is available 
at monthly intervals. 

The mean value of individual analysts' forecasts of 
five-year growth rate in EPS will be used as a proxy for g 
in the DCF model.6 The five-year horizon is the longest 
horizon over which such forecasts are available from IBES 
and often is the longest horizon used by analysts. IBES 
requests "normalized" five-year growth rates from ana-
lysts in order to remove short-term distortions that might 
stem from using an unusually high or low earnings year as 
a base. 

Dividend and other firm-specific information come 
from COMPUSTAT. Interest rates (both government and 
corporate) are gathered from Federal Reserve Bulletins 
and Moody '. s Bond Record . Exhibit 1 describes key vari - 
ables used in the study. Data collected cover all dividend 
paying stocks in the Standard & Poor's 500 stock (S&P 
500) index, plus approximately 100 additional stocks of 
regulated companies. Since five-year growth rates are first 
available from IBES beginning in 1982, the analysis cov-
ers the 113-month period from January 1982 to May 1991. 

IH. Risk Premia and Required Rates 
of Return 

A. Construction of Risk Premia 
For each month, a "market" required rate of return is 

calculated using each dividend paying stock in the S&P 
500 index for which data are available. The DCF model in 

>Harris [12] provides a discussion of IBES data and its limitations. In 
more recent years, IBES has begun collecting forecasts for each of the 
next five years. Since this work was completed, the FAF used here have 
become available from IBES Inc., now a ,subsidiary of CitiBank. 
6While the model calls for expected growth in dividends, no source of 
data on such projections is readily available. In addition, in the long run, 
dividend growth is sustainable only via growth in earnings. As long as 
payout ratios are not expected to change. the two growth rates will be the 
sarne. 

- , .i -t 4 

Exhibit 1. Variable Definitions 

k = Equity required rate of return. 
Pc) = Average daily price per share. 
D t = Expected dividend per share measured as current 

indicated annual dividend from COMPUSTAT 
multiplied by (1 + g).a 

g = Average financial analysts' forecast of five-year 
growth rate in earnings per share (from ]BES). 

il' = Yield to maturity on long-term U.S. government 
obligations (source: Federal Reserve Bu tletin, 
constant matunty series). 

ic = Yield to maturity on long-term corporate bonds: 
b Moody's average. 

rp = Equity risk premium calculated as rp=k-i. 
13 = beta, calculated from CRSP monthly data over 

60 months. 

Notes: 
'See footnote 7 for a discussion ofthe (1 + g) adjustment. 
bThe average corporate bond yield across bond rating categories as 

reported by Moody ' s . See Moody ' s Bond Survey for a brief description 
and the latest published list of bonds included in the bond rating catego 
ries. 

Equation (2) is applied to each stock and the results 
weighted by market value of equity to produce the market 
required return.7 The return is converted to a risk premium 

iThe construction ofD 1 is controversial since dividends arepaid quarterly 
and may be expected to change during the year: whereas, Equation (2), 
as is typical. is being applied to annual data. Both the quarterly payment 
of dividends (due to investors' reinvestment income before year's end. 
see Linke and Zumwalt [15]) and any growth during the year require ati 
upward adjustment of the current annual rate of dividends to construct 
D i. if quarterly dividends grow at a constant rate. both factors could be 
accommodated su·aightforwardly by applying Equation (2) to quarterly 
data with a quarterly growth rate and then annualizing the estimated 
quarterly required return. Unfortunately. with lumpy changes iii divi-
dends, the precise nature of the adjustment depends on both an individual 
company's pattern of growth during the calendar year and an individual 
company's required return (and hence reinvestment income in the risk 
class). 
In this work, Dl is calculated as Do (1 + g). The full g adjustment is a 
crude approximation to adjust for both growth and reinvestment income. 
For example, if one expected dividends to have been raised, on average, 
six months ago, a "1/2 g" adjustment would allow for growth. and the 
remaining"1/2 g" would be justified on the basis ofreinvestment income. 
Any precise accounting for both reinvestment income and growth would 
require tracking each company's dividend change history and making 
explicit judgments about the quarter of the next change. Since no organ-
ized "market" forecast of such a detailed nature exists, such a procedure 
is not possible. To get a feel for the magnitudes involved, during the 
sample period the dividend yield (Dl/PO) and growth (market value 
weighted) for the S&P 5()0 were typically 4% to 6% and 11% to 13%, 
respectively. As a result, a "full g" adj ustment on average increases the 
required return by 60 to 70 basis points (relative to no g adju.tment). 
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Exhibit 2. Bond Market Yields, Equity Required Return, and Equity Risk Premium,a 1982-1991 

Bond Market Yicldsb 

(2) 
Year (1) U.S. Gov't Moody's Corporates 

1982 12.92 14.94 

1983 11.34 12.78 

1984 12.48 13.49 

1985 1().97 12.()5 

1986 7.85 9.7 I 

1987 8.58 9.84 

1988 8.96 10.18 

1989 8.46 9.66 

1990 8.61 9.77 

Iggld 821 9.41 
AverageL 9.84 11.18 

/Votes.-
'Values are averages of monthly figures in percent. 
bYields to maturity. 
'Required return on value weighted S&P 5()0 index using Equation ( [). 
dFigures for 1991 are through May. 
'Months weighted equally. 

over government bonds by subtracting i/t, the yield to 
maturity on long-term government bonds. A risk premium 
over corporate bond yields is also constructed by subtract-
ing ic·, the yield on long-term corporate bonds. Exhibit 2 
reports the results by year (averages of monthly data). 

The results are quite consistent with the patterns re-
ported earlier (i.e.. Harris [12]). The estimated risk premia 
in Exhibit 2 are positive. consistent with equity owners 
demanding additional rewards over and above returns on 
debt securities. The average expectational risk premium 
(1982 to 1991) over government bonds is 6.47%.only 
slightly higher than the 6.16% average for 1982 to 1984 
reported earlier (Harris [ 12]). Furthermore. Exhibit 2 
shows the estimated risk premia change over time, sug-
gesting changes in the market's perception of the incre-
mental risk of investing in equity rather than debt securi-
ties. 

For comparison purposes, Exhibit 3 contains historical 
returns and risk premia. The average expectational risk 
premium reported in Exhibit 2 falls roughly midway be-
tween the arithmetic (7.5%) and geometric (5.7%) long-
term differentials between returns on stocks and long-term 
government bonds. Note, however, that the expectational 
risk prernia appear to change over time. In the following 

Equity Market 
Required Return' Equity Risk Premium 

L.S. Gov' t Moody' % Corpor,UC. 
(3) S&P 50() (3)-(I) (3)-(2) 

20.()8 7.16 5.14 

17.89 6.55 5.11 

17.26 4.7X 3.77 

16.32 5.37 4.28 

15.09 7.24 5.38 

14.7I 6.13 4.86 

15.37 6.41 5.19 

15.06 6.6() 5.4() 

15.69 7.08 5.92 

15.61 7.40 6.2-0 

16.31 6.47 5.13 

sections, we examine the estimated risk premia to see if 
they vary cross-sectionally with the risk of individual 
stocks and over time with financial market conditions. 

B. Cross-Sectional Tests 
Earlier. Harris [12 I conducted crude tests of whether 

expectational equity risk premia varied with risk proxied 
by bond ratings and the dispersion of analysts' forecasts 
and found that requi]-ed returns increased with higher risk. 
Here we examine the link between these prei-nia and beta, 
perhaps the most commonly used measure of risk for 
equities.8 In keeping with traditional work in this area, we 
adopt the methodology introduced by Fama and Macbeth 
[9] but replace realized returns with expected returns from 
Equation (2) as the variable to be explained. For this 
portion of our tests, we restrict our sample to 1982-1987 

1(For other efforts using expectational data m the context ot the two-pa-
rameter CAPM, see Friend. Westcrfield, and Granito [ 10], Cragg and 
Malkiel [7], Marston,Crawford, and Harris [ 191, Mai·ston and Harris 120 L 
and Linke, Kannan. Whitford. and Zumwalt [!61. For a more complete 
treatment of the subject. see Marston and Harris [20] from which we draw 
some of these results. Marston and Harris also investigate the role of 
unsystematic risk and the difference in estimates found when using 
expected versus realized returns. 

636 
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Exhibit 3. Average Historical Returns on Bonds, Stocks, 
Bills, and Inflation in the U.S., 1926-1989 

Historical Return Realizations Geometric Arithmetic 

Common uock 10.3% 12.4% 

Long-term government bonds 4.6°7 4.9% . 

l,ong-term corporate bonds 5.2% 5.5% 

Treasury bills 3.6% 3.7% 

Inflation rate 3.1% 3.2% 

Source : Ibbotson Associates , Inc ., 1990 Stocks , Bonds , Bills and btfla - 
tion, 1990 Yearbook. 

and in any month include firms that have at least three 
forecasts of earnings growth to reduce measurement error 

9 associated with individual forecasts. This restricted sam-
ple still consists of. on average, 399 firms for each of the 
72 months (or 28,744 company months). 

For a given company in a given month, beta is estimated 
via the market model (using ordinary least squares) on the 
prior 60 months of return data taken from CRSR Beta 
estimates are updated monthly and are calculated against 
an equally weighted index ofall NYSE securities. For each 
month, we aggregate firms into 20 portfolios (consisting 
of approximately 20 securities each). The advantage of 
grouped data is the reduction in potential measurement 
error mherent in independent variables at the company 
level. Portfolios are formed based on a ranking of beta 
estimated from a prior time period (t = -61 to t = -120). 
Portfolio expected returns and beta are calculated as the 
simple averages for the individual securities. 

Using these data, we estimate the following model for 
each of the 72 months: 

Rp = O[o + 04 Pp + up, p = 1...20, (3) 

where: 

Rp = Expected return for portfolio p in the given 
month. 

Ijp = Portfolio beta, estimated over 60 prior months, 
and 

up = A random error term with mean zero. 

As a result of estimating regression (3) for each month, 
72 estimates of each coefficient (ao and oci) are obtained. 

9Firms for which the standard deviation of individual FAF e\ceeded 20 
in any month were excluded since we suspect some ofthese involve errors 
in data entry. This screen eliminated very few companies in any month. 
The 1982-1987 period was chosen due to the availability of data ort betas. 

Using realized returns as the dependent variable, the tradi-
tional approach (e.g., Fama and Macbeth [9]) is to assume 
that realized returns are a fair game. Given this assumption. 
the mean of the 72 values of each coefficient is an unbiased 
estimate of the mean over that same time period if one 
could have actually used expected returns as the dependent 
variable. Note that if expected returns are used as the 
dependent variable the fair-game assumption is not re-
quired. Making the additional assumption that the true 
value of the coefficient is constant over the 72 months, a 
test of whether the mean coefficient is different from zero 
is performed using a t-statistic where the denominator is 
the standard error of the 72 values of the coefficient. This 
is the technique employed by Fama and Macbeth [9]. If 
one assumes the CAPM is correct, the coefficient ai is an 
empirical estimate of the market risk premium, which 
should be positive. 

To test the sensitivity of the results, we also repeat our 
procedures using individual security returns rather than 
portfolios. To account, at least in part, for differences in 
precision of coefficient estimates in different months we 
also report results in which monthly parameter estimates 
are weighted inversely by the standard error of the coeffi-
cient estimate rather than being weighted equally (follow-
ing Chan, Hamao. and Lakonishok [6]). 

Exhibit 4 shows that there is a significant positive link 
between expectational required returns and beta. For in-
stance. in Panel A, the mean coefficient of 2.78 on beta is 
significantly different from zero at better than the 0.001 
level (t = 35.31), and each of the 72 monthly coefficients 
going into this average is positive (as shown by that 100% 
positive figure). Using individual stock returns, the signif-
icann positive link between beta and expected return re-
mains, though it is smaller in magnitude than for portfo-
lios.1'Comparison ofPanels A and B shows that the results 
are not sensitive to the weighting of monthly coefficients. 

While the findings in Exhibit 4 suggest a strong positive 
link between beta and risk premia (a result often not 
supported when realized returns are used as a proxy for 
expectations: e.g.. see Tinic and West [22]), the results do 
not support the predictions of a simple CAPM. In particu-
lan the intercept is higher than a proxy for the risk-free rate 
over the sample period and the coefficient of beta is well 
below estimates of a market risk premium obtained from 
either expectational (Exhibit 2) or historical data (Exhibit 

1(>Ihe smaller coefficients on beta using individual stock portfolio returns 
are likely due in part to the higher measurement error in measuring 
individual stock versus portfolio betas. 
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Exhibit 4. Mean Values of Monthly Parameter Estimates for the Relationship Between Required Returns and Beta for 
Both Portfolios and Individual Securities (Figures in Parentheses are t Values and Percent Positive). 1982-1987 

Panel A. Equal Weightimf 

Intercept B Ad ju%ted R4 F-

Portfolio returnh 14.()6 2.78 ().5()3 25.4 
(54.()2,1(*)) (35.31,1(){)) 

Security returns 14.77 1.91 ().() 8 () 39.() 
(58.1(). 100) ( I 6.5(). 99) 

Panel B. Wei,ehted by Smnda,·d En·orsb 

Portfolio returns 13.86 2.67 ().5()3 25.4 
(215.6.1()0) (35.8(), 1(X)) 

Security returns 14.63 I.92 ().Ott() 39.() 
(398.9,10()) (47.3.99) 

'Equally weighted average of monthly parameters estimated using cross-sectional data foreach ofthe 72 months, January 1982 - December 1987. 
bin obtaining the repol·ted means, estinlatei of the monthly intercept and slope coellicients are weighted inversely by the Ntandard errol· of the estimate 
from the cross-sectional regression for that month. 
'Values are averagex for the 72 monthly regreswions. 

3).11 Nonetheless, the results show that the estimated risk 
premia conform to the general theoretical relationship 
between risk and required return that is expected when 
investors are risk-averse 

C. Time Series Tests - Changes in Market Risk 
Premia 

A potential benefit of using ex ante risk premia is the 
estimation of changes iii market risk premia over time. 
With changes in the economy and financial markets, equity 
investments may be perceived to change in risk. For in-
stance, investor sentiment about future business conditions 
likely affects attitudes about the riskiness of equity invest-
ments compared to investments in the bond markets. 
Moreover, since bonds are risky investments themselves. 
equity risk premia (relative to bonds) could change due to 
changes in perceived riskiness of bonds, even if equities 
displayed no shifts in risk. For example, during the high 
interest rate period of the early 1980s. the high level of 
interest rate volatility made fixed income investmentx 
more risky holdings than they were in a work] of relatively 
stable rates. 

i 'E>,timation difficulties confound prccise inteipretation of the intercept 
ax the risk-free rate and the coefficient on beta as the market risk premium 
(see Miller and Scholex 12 I ], and Black: Jen,~en, and Scholes 12 I). The 
higher than expected intercept and lower than expected slope coefficient 
on beta are consistent with the prior studies of Black. Jensen. and Scholes 
[2], and Fama and MacBeth [9] using historical return%. Such result; are 
consistent with Black's[I] zero beta model, although alternative cxpla-
nations for these findings exist as well (as noted by Black, Jensen. and 
Scholex [2]) 

Studying changes in risk premia for utility stocks, Brig-
ham, et a] [4] conclude that, prior to 1980, utility risk 
premia increased with the level of interest rates, but that 
this pattern reversed thereafter, resulting iii an inverse 
correlation between risk prernia and interest rates. Study-
ing risk preirtia for both utilities and the equity market 
generally. Harris I 12] also reports that risk premia appear 
to change over time. Specifically, he finds that equity risk 
premia decreased with the level of government interest 
rates, increased with the increases in the spread between 
corporate and governtnent bond yields, and increased with 
increases in lhe dispersion of analysts' forecasts. Harris' 
study is, however, restricted to the 36-month period, 1982 
to 1984. 

Exhibit 5 reports results of analyzing the relationship 
between equity risk premia. interest rates and yield 
spreads between corporate and government bonds. Fol-
lowing l-Ian·is [12], these bond yield spreads are used as a 
time series proxy forequity risk. Asthe perceived riskiness 
of corporate activity increases, the difference between 
yield~ on corporate bonds and government bonds should 
increase. One would expect the sources of increased risk-
iness to corporate bonds to also increase risks to sharehold-
ers. All regressions in Exhibit 5 are corrected for serial 

12 correlation. 

' lordinary least squares regressions showed severe po~itive autocorrela-
tion in many cases, with Durbin Wat,on statistics typically below one. 
Estimation used the Praix-Winston method. Sec Johnston I 14, pp. 321-
3251. 
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Exhibit 5. Changes in Equity Risk Premia Over Time - Entries are Coefficient (t-value); Dependent Variable is Equity 
Risk Premium 

Time period Mercept iii 4 - 4 Rl 

A. May 1991- ] 992 0.131 -0.651 0.53 
(19.%2) (-11.16) 

0,092 -0.363 0.666 0.54 
(14.26) (-6.74) (5.48) 

B. 1982-]984 0.140 -0.637 0.43 
(8.15) (-5.00) 
0,064 -0.203 1.549 0.60 

(3.25) (-1.63) (4.84) 

C. 1985-1987 0.131 -0.739 0.74 
(7.73) (-9.67) 
0.110 -0.561 0.317 0.77 

(12.53) (-7.30) (1.87) 

D. 1988-1991 0.136 -0.793 0.68 
(16.23) (-8.29) 

0]30 -0.738 0.098 0.68 
(8.71) (-4.96) (().40) 

Note.- AH variables are defined in Exhibit 1. Regressions were estimated using monthly data and were corrected for serial correlation using the 
Prais-Winsten method. For purposes of this regression. variables are expressed in decimal fonn, e.g., 14% = 0.14. 

For the entire sample period. Panel A shows that risk 
premia are negatively related to the level of interest rates 
- as proxied by yields on government bonds, itt. This 
negative relationship is also true for each of the subperiods 
displayed in Pan.els B through D. Such a negative relation-
ship may result from increases in the perceived riskiness 
of investment in government debt at high levels of interest 
rates. A direct measure of uncertainty about investments 
in government bonds would be necessary to test this hy-
pothesis directly. 

For the entire: 1982 to [.991 period, the addition of the 
yield spread risk proxy to the regressions dramatically 
lowers the magnitude of the coefficient on government 
bond yields, as can be seen by comparing Equations 1. and 
2 of Panel A. Furthermore, the coefficient of the yield 
spread (0.666) is itself significantly positive. This pattern 
suggests that a reduction in the risk differential between 
investment iii government bonds and in corporate activity 
is translated into a lower equity market risk premium. 
Further examination of Panels B through D, however, 
suggests that the yield spread variable is much more im-
portant in explaining changes in equity risk premia in the 
early portion of the 1 980s than in the 1988 to 1991 period. 

In summary, market equity risk premia change over 
time and appear inversely related to the level of govern-
ment interest rates but positively related to the bond yield 
spread, which proxies for the incremental risk of investing 
in equities as opposed to government bonds. 

IV. Conclusions 
Shareholder required rates of return and risk premia are 

based on theories about investors' expectations for the 
future. In practice, however, risk premia are often esti-
mated using averages of historical returns. This paper 
applies an alternate approach to estimating risk premia that 
employs publicly available expectational data. At least for 
the decade studied (1982 to 1991), the resultant average 
market equity risk premium over government bonds is 
comparable in magnitude to long-term differences (1926 
to 1989) in historical returns between stocks and bonds. 
There is strong evidence, however, that market risk premia 
change over time and, as a result, use of a constant histor-
ical average risk premium is not likely to mirror changes 
in investor return requirements. The results also show that 
the expectational risk premia vary cross-sectionally with 
the relative risk (beta) of individual stocks. 

The approach offers a straightforward and powerful aid 
in establishing required rates of return either for corporate 
investment decisions or in the regulatory arena. Since data 
are readily available on a wide range of equities, an inves-
tigator can analyze various proxy groups (e.g., portfolios 
of utility stocks) appropriate for a particular decision as 
well as analyze changes in equity return requirements over 
time. 
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Investor growm 
expectations: Analysts 
vs. history 
Analysts' growth forecasts dominate past trends in predicting 
stock prices. 

James H. Vander Weide and Willard T. Carteton 
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the purposes of implementing the Dis-
counted Cash Flow (DCF) cost of equity model, the 
analyst must know which growth estimate is embod-
ied in the firm's stock price. A study by Cragg and 
Malkiel (1982) suggests that the stock valuation pro-
cess embodies analysts' forecasts rather than histor-
ically based growth figures such as the ten-year 
historical growth in dividends per share or the five-
year growth in book value per share, The Cragg and 
Malkiel study is based on data for the 1960s, however, 
a decade that was considerably more stable than the 
recent past. 

As the issue of which growth rate to use in 
implementing the DCF model is so important to ap-
plications of the model, we decided to investigate 
whether the Cragg and Malkiel conclusions continue 
to hold in more recent periods. This paper describes 
the results of our study. 

STATISTICAL MODEL 

The DCF model suggests that the firm's stock 
price is equal to the present value of the stream of 
dividends that investors expect to receive from own-
ing the firm's shares. Under the assumption that 
investors expect dividends to grow at a constant rate, 
g, in perpetuity, the stock price is given by the fol-
lowing simple expression: 

D (1 + g) k-g (1) 
where: 

Ps = current price per share of the firm's stock; 

D = current annual dividend per share; 

g = expected constant dividend growth rate; and 
k = required return on the firm'5 stock. 

Dividing both sides of Equation (1) by the 
firm's current earnings, E, we obtain: 

Ps_ D.(1+ g) - - (2) E E k-g 

Thus, the firm's price/earnings (P/E) ratio is a non-
linear function of the firm's dividend payout ratio (D/ 
E), the expected growth in dividends (g), and the 
required rate of return. 

To investigate what growth expectation is em-
bodied in the firm's current stock price, it is more 
convenient to work with a linear approximation to 
Equation (2). Thus, we will assume that: 

P/E = 4(D/E) + atg + azk. (3) 

(Cragg and Malkiel found this assumption to be 
reasonable throughout their investigation.) 

Furthermore, we will assume that the required 
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rate of return, k, in Equation (3) depends on the 
values of the risk variables B, Cov, Rsq, and Sa, where 
B is the firm's Value Line beta; Cov is the firm's pretax 
interest coverage ratio; Rsq is a measure of the stability 
of the firm's five-year historical EPS; and Sa is the 
standard deviation of the consensus analysts' five-
year EPS growth forecast for the firm. Finally, as the 
linear form of the P/E equation is only an approxi-
mation to the true P/E equation, and B, Cov, Rsq, and 
Sa are only proxies for k, we will add an error term, 
e, that represents the degree of approximation to the 
true relationship. 

With these assumptions, the final form of our 
P/E equation is as follows: 

P/E = au(D/E) + aig + azB + 
a,Cov + a,Rsq + #Sa + e, (4) 

The purpose of our study is to use more recent 
data to determine which of the popular approaches 
for estimating future growth in the Discounted Cash 
Flow model is embodied in the market price of the 
firm's shares. 

We estimated Equation (4) to determine which 
estimate of future growth, g, when combined with 
the payout ratio, D/E, and risk variables B, Cov. Rsq, 
and Sa, provides the best predictor of the firm's P/E 
ratio. To paraphrase Cragg and Malkiel, we would 
expect that growth estimates found in the best-fitting 
equation more closely approximate the expectation 
used by investors than those found in poorer-fitting 
equations. 

DESCRIPTION OF DATA 

Our data sets include both historically based 
measures of future growth and the consensus ana-
lysts' forecasts of five-year earnings growth supplied 
by the Institutional Brokers Estimate System of 
Lynch, Jones & Ryan (IBES). The data also include 
the firm's dividend payout ratio and vaiious measures 
of the firm's risk. We include the latter items in the 
regression, along with earnings growth, to account 
for other variables that may affect the firm's stock 
price. 

The data include: 
Earnings Per Share. Because our goal is to determine 
which earnings variable is embodied in the firm's mar-
ket price, we need to define this variable with care. 
Financial analysts who study a firm's financial results 
in detail generally prefer to "normalize" the firm's 
reported earnings for the effect of extraordinary 
items. such as write-offs of discontinued operations, 
or mergers and acquisitions. They also attempt, to the 
extent possible, to state earnings for different firms 
using a common set of accounting conventions. 
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We have defined "earnings" as the consensus 

analyst estimate (as reported by IBES) of the firm's 
earnings for the forthcoming year. ' This definition 
approximates the normalized earnings that investors 
most likely have in mind when they make stock pur-
chase and sell decisions. It implicitly incorporates the 
analysts' adjustments for differences in accounting 
treatment among firms and the effects of the business 
cycle on each firm's results of operations. Although 
we thought at first that this earnings estimate might 
be highly correlated with the analysts' five-year earn-
ings growth forecasts, that was not the case. Thus, 
we avoided a potential spurious correlation problem. 
Price/Earnings Ratio. Corresponding to our definition 
of "earnings/' the price/earnings ratio (P/E) is calcu-
Iated as the closing stock price for the year divided 
by the consensus analyst earnings forecast for the 
forthcoming fiscal year. 
Dividends. Dividends per share represent the com-
mon dividends declared per share during the calendar 79 
year, after adjustment for all stock splits and stock @ 

[U 

dividends), The firm's dividend payout ratio is then 25 
defined as common dividends per share divided by ~ 
the consensus analyst estimate of the earnings per § 
share for the forthcoming calendar year (D/E). Al- g 
though this definition has the deficiency that it is Q 
obviously biased downward - it divides this year's § 
dividend by next year's earnings - it has the advan- X 
tage that it implicitly uses a "normalized" figure for E 
earnings. We believe that this advantage outweighs ~ 
the deficiency. especially when one considers the g 
flaws of the apparent alternatives. Furthermore, we M! 
have verified that the results are insensitive to reason- i= 
able alternative definitions (see footnote 1). 
Growth. in comparing historically based and consen-
sus analysts' forecasts, we calculated forty-one dif-
ferent historical growth measures. These included the 
following: 1) the past growth rate in EPS as deter-
mined by a log-linear least squares regression for the 
latest year, 2 two years, three years, ..., and ten 
years; 2) the past growth rate in DPS for the latest 
year, two years, three years, and ten years; 3) 
the past growth rate in book value per share (com-
puted as the ratio of common equity to the outstand-
ing common equity shares) for the latest year, two 
years, three years, . .., and ten years; 4) the past 
growth rate in cash flow per share (computed as the 
ratio of pretax income, depreciation, and deferred 
taxes to the outstanding common equity shares) for 
the latest year, two years, three years, . .., and ten 
years; and 5) plowback growth (computed as the 
firm's retention ratio for the current year times the 
firm's latest annual return on common equity). 

We also used the five-year forecast of earnings 
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per share growth compiled by [BES and reported in 
mid-January of each year. This number represents the 
consensus (Le., mean) forecast produced by analysts 
from the research departments of leading Wall Street 
and regional brokerage firms over the preceding three 
months. IBES selects the contributing brokers "be-
cause of the superior quality of their research, profes-
sional reputation, and client demand" (IBES Monthly 
Summary Book). 
Risk Variables. Although many risk factors could po-
ten tially affect the firm's stock price, most of these 
factors are highly correlated with one another. As 

shown above in Equation (4), we decided to restrict 
our attention to four risk measures that have intuitive 
appeal and are followed by many financial analysts: 
1) B, the firm's beta as published by Value Line; 2) 
Cov, the firm's pretax interest coverage ratio (ob-
tained from Standard & Poofs Compustat); 3) Rsq, 
the stability of the firm's five-year historical EPS (mea· 

80 sured by the R2 from a log-linear least squares regres-
~ sion); and 4) Sa, the standard deviation of the 
~ consensus analysts' five-year EPS growth forecast 

(mean forecast) as computed by IBES. 
After careful analysis of the data used in our 

study, we felt that we could obtain more meaningful 
results by imposing six restrictions on the companies 
included in our study: 
1. Because of the need to calculate ten-year historical 

growth rates, and because we studied three dif-
ferent time periods, 1981, 1982, and 1983, our 
study requires data for the thirteen-year period 
1971-1983. We included only companies with at 
least a thirteen-year operating history in our study. 

2. As our historical growth rate calculations were 
based on log-linear regressions, and the logarithm 
of a negative number is not defined, we excluded 
atl companies that experienced negative EPS dur-
ing any of the years 1971-1983. 

3. For similar reasons, we also eliminated companies 
that did not pay a dividend during any one of the 
years 1971-1983. 

4. To insure comparability of time peiiods covered 
by each consensus earnings figure in the P/E ratios, 
we eliminated all companies that did not have a 
December 31 fiscal year-end. 

5. To eliminate distortions caused by highly unusual 
events that distort current earnings but not ex-
pected future earnings, and thus the firm's price/ 
earnings ratio, we eliminated any firm with a p:iCW 
earnings ratio greater than 50. 

6. As the evaluation of analysts' forecasts is a major 
part of this study, we eliminated all firms that IBES 
did not follow. 

Our final sample consisted of approximately 
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RESULTS 

To keep thenumber of calculations in ourstudy 

to a reasonable level, we performed the study in two 
stages. ln Stage 1, all forty-one historically oriented 
approaches for estimating future growth were cor-
related with each firm's P/E ratio. In Stage 2, the his-

torical growth rate with the highest correlation to the 
P/E ratio was compared to the consensus analyst 
growth rate in the multiple regression model de-
scribed by Equation (4) above. We performed our 
regressions for each of three recent time periods, be-
cause we felt the results of our study might vary over 
time. 

First-Stage Correlation Study 

Table 1 gives the results of our first-stage cor-
relation study for each group of companies in each of 
the years 1981, 1982, and 1983. The values in this table 
measure the correlation between the historically ori-
ented growth rates for the various time periods and 
the firm's end-of-year P/E ratio. 

The four variables for which historical growth 

rates were calculated are shown in the left-hand col-
umn: EPS indicates historical earnings per share 
growth, DPS indicates historical dividend per share 
growth, BVPS indicates historical book value per 
share growth, and CFPS indicates historical cash flow 
per share growth. The term "plowback" refers to the 
product of the firm's retention ratio in the currennt 
year and its return on book equity for that year. In 
all, we calculated forty-one historically oriented 
growth rates for each group of firms in each study 
period. 

The goal of the first-stage correlation analysis was 
to determine which historically oriented growth rate 
is most highly correlated with each group's year-end 
P/E ratio. Eight-year growth in CFPS has the highest 
correlation with P/E in 1981 and 1982, and ten-year 
growth in CFPS has the highest correlation with year-
end P/E in 1983. In all cases, the plowback estimate 
of future growth performed poorly, indicating that -
contrary to generally held views - plowback is not 
a factor in investor expectations of future growth. 

Serond-Stage Regression Study 

In the second stage of our regression study, 

we ran the regression in Equation (4) using two dif-
ferent measures of future growth, g: 1) the best his-
torically oriented growth rate (gh) from the first-stage 
correlation study, and 2) the consensus analysts' fore-
cast (ga) of five-year EPS growth. The regression re-
sults, which are shown in Table 2, support at least 
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TABLE 1 

Correlation Coefficients of All Historically Based Growth Estimates by Gmup and by Year with P/E 

Historiad Growth Rate Period in Years 
Current 
Year 1 2 3 4 

1981 
EPS - 0.02 0.07 0.03 0.01 DFS 0.05 0.18 0.14 0.15 BVPS 0.01 0.11 0.13 0.I3 CFPS - 0.05 0.04 0.13 0.22 Plowback 0.19 

t982 
EPS -0.10 -0.13 - 0.06 - 0.02 
DPS - 0.19 -0.10 0.03 0.05 BVPS 0-07 0.08 0.11 0.11 CFPS -0.02 -0.08 0.00 0.10 Plowback 0.04 

1983 
EPS -0.06 -0.25 -0.25 -0.24 DPS 0.03 -0.10 - 0.03 0.08 BVPS 0.03 0.10 0.04 0.09 CFFS -0.08 0.01 0.02 0.08 Plowback - 0.08 

two general conclusions regarding the pricing of eq-
uity securities. 

First, we found overwhelming evidence that 
the consensus analysts' forecast of future growth is 
superior to historically oriented growth measures in 
predicting the firm's stock price. In every case. the R2 
in the regression containing the consensus analysts' 
forecast is higher than the R2 in the regression con-
Mining the historical growth measure. The regression 

5 6 7 8 9 H] 

0.03 0.12 0.(}8 0.09 0.09 0.09 
0.14 0.15 0.19 0.23 0.23 0.23 
0.16 0.18 0.15 0.15 0.15 0.15 
0.28 0.31 O·30 0.31 -0.57 - 0.54 

-0.02 -0.01 -0.03 -0.03 0.00 0.(Jo 
0.07 0.08 0.09 0.11 0.13 0.13 
0.09 010 0.11 0.11 0.09 0.09 
0.16 0.19 0.23 0.25 0.24 0.07 

-0.16 -0.11 -D.05 0.00 0.02 0.02 
0.15 0.21 0.21 0.21 0.22 0.24 
0.15 0.16 0.19 0.21 0.22 0.2I 
0.20 029 0.35 0.38 0.40 0.42 

coefficients in the equation containing the consensus 
analysts' forecast also are considerably more signifi-
cant than they are in the alternative regression. These 
results are consistent with those found by Cragg and 
Malkiel for data covering the period 1961-1968. Our 
results also are consistent with the hypothesis that 
investors use analysts' forecasts, rather than histori-
cally oriented growth calculations, in making stock 
buy-and-sell decisions. 

TABLE 2 

Regression Results 
Model 1 

Part A : Historical 
P/E = ac + a,D/E + a2gh + a,B + a,Cov + a;Rsq + a,Sa 
Year A, ai az 4 i a, 4 R' F Ratio 
1981 - 6.42* 10.31* 7.67* 3.24 0.54* 1.42» 57.43 0.83 46.49 (5.50) (14.79) (2.20) (2.86) (2.50) (2 85) (4.07) 1982 -2.90» 9.32* 8.49* 2.85 0.45* - 0.42 3.63 0.86 65.53 (2.75) (I8.52) (4.18) (2.83) (2.60) (0.05) (0.26) 1983 - 5.96* 10.20* 19.78* 4.85 D.44* 0.33 32.49 0.82 45.26 <3.70) (12.20) (4.83) (2.95) {1.89) (0.50) (1.29) 
Part B: Angtysis 

P/E = an + a,D/E + azg. + a,B + a,CO¥ -t· a,Rsq -r· a6Sa 
Year ao M & &, 4 4 A, R~ F Ratio 
1981 -4.97* 10.62* 54.85* -0.61 0.33* 0.63* 4.34 0.91 103.10 (6.23) <21,57) (8.56) (0.68) (2.28) (1.74) (0.37) 1982 -2.16* 9.47* 50.71* -1.07 0.36* -0.31 1I9.05* 090 97.62 (2.59) (22.46) (9.31) (1.14) (2.53) (109) (1.60) : 1983 -8.47* 11.96* 79.05* 2.16 0.56* 0,20 -34.43 0.87 69.81 (7.07) (16.48) (7.84) (I.55) (3.08) (0.38) (1.44) 

Notes: 
* Coefficient is significant at the 5% level (using a one-tailed test) and has the correct sign. T-statistic in parentheses. 
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Second, there is some evidence that investors 
tend to view risk in traditional terms. The interest 

coverage variable is statistically significant in all but 
one of our samples, and the stability of the operating 
income variable is statistically significant in six of the 
twelve samples we studied. On the other hand, the 
beta is never statistically significant and the standard 
deviation of the analysts' five-year growth forecasts 
is statistically significant in only two of our twelve 
samples. This evidence is far from condusive, how-
ever, because, as we demonstrate later, a significant 
degree of cross-correlation among our four risk var-
iables makes any general inference about risk ex-
tremely hazardous. 

Possible Misspecifi€ation of Risk 

The stock valuation theory says nothing about 
which risk variables are most important to investors, 
Therefore, we need to consider the possibility that the 
risk variables of our study are only proxies for the 
"true" risk variables used by investors. The inclusion 
of proxy variables may increase the variance of the 
parameters of most concern, which in this case are 
the coefficients of the growth variables.'' 

To allow for the possibility that the use of risk 
proxies has caused us to draw incorrect conclusions 
concerning the relative importance of analysts' 
growth forecasts and historical growth extrapolations, 
we have also estimated Equation (4) with the risk 
variables excluded. The results of these regressions 
are shown in Table 3. 

Again, thereis overwhelmingevidence that the 
consensus analysts' growth forecast is superior to the 
historically oriented growth measures in predicting 
the firm's stock price. The RZ and t-statistics are higher 
in every case. 

CONCLUSION 

The relationship between growth expectations 
and share prices is important in several major areas 
of finance. The data base of analysts' growth forecasts 

collected by Lynch, Jones & Ryan provides a unique 
opportunity to test the hypothesis that investors rely 
more heavily on analysts' growth forecasts than on 
historical growth extrapolations in making security 
buy-and-sell decisions. With the help of this data 

base, our studies affirm the superiority of analysts' 
forecasts over simple historical growth extrapolations 
irt the stock price formation process. Indirectly, this 
finding lends support to the use of valuation models 
whose input includes expected growth rates. 

' We also tried several other definitions of "earningse" in-
duding the firm's most recent primary earnings per share 
prior to any extraordinary items or discontinued operations. 
As our results were in sensitive to reasonable alternative 
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Regression Results 
Model 1I 

Part A: Historiml 

P/E = ac + a,D/E + a2@h 
Year 4 A, &2 R~ F Ratio 

1981 -1-03 9.59 21.20 0.73 82.95 

(1.61) (12.13) (7.OS) 
]982 0.54 8.92 12.18 0.83 167.97 

(1.38) (17.73) (6.95) 
1983 -0.75 8.92 12.18 0.77 107.82 

(1.13) (12.38) (7.94) 

Part B: Anatysis 

P/E + ao + a,D/E + a® 
Year 4 4 t W F Ratio 

1981 3.96 10.07 60.53 0.9D 274.16 

(8.31) (8.31) (20.91) (15.79) 

1982 -1.75 9.19 44.92 0.88 246.36 
(4.00) (4.00) (21.35) {11.06) 

1983 - 4.97 10.95 82.D2 0.83 168.28 
(6.93) (6.93) (15.93) (11.02) 

Notes: 
* Coefficient is significant at the 5% level (using a one-tailed test) 

and has the correct sign. T-statistic in parentheses. 

definitions of "earnings " we report only the results for the 
IBES consensus. 

2 For the latest year, we actually employed a point-to-point 
growth calculation because there were only two available 
observations. 

i We use the word "approximately," because the set of avail-
able firms varied each year. In any case, the number valied 
only from zero to three firms on either side of the figures 
cited here. 

' See Maddala (1977). 

REFERENCES 

Bower, R. 5.. and D. H. Bower. "Rjsk and the Valuation of Com-
mon Stock." /Dizrnal of PoliticW Economy, May-June 1969, pp. 349 
362. 
Cragg, J. G., and Malkiel, B. G. "The Consensus and Accuracy of 
Some Predictions of the Growth of Corporate Earnings." Journal of 
Finance, March 1968, pp. 67-84. 

Cragg, J· G., and Malkiel, B. G. Expectations and the Structure of 
Share Prices. Chicago: Univerify of Chicago PMS, 1982. 

Elton, E. j., M. J· Gruber, and Mustava N. Gultekin. "Expectations 
and Share Prices," Mnnogement Science, September 1981, pp. 975-
987. 
Federal Communications Commission. Notice of Proposed Rulr,nok-
<ng. CC Docket No. 84-800, August 13, 1984. 

IBES Monthly Summog Book. New York: Lynch, Jones & Ryan, 
various issues. 
Maddala, G. E. Ecoilomefria. New York: McGraw-Hill Book Com-
pany, 1977. 
Malkiel, B, G. "The Valuation of Public Utility Equities." BeN Journal 
of Economl'cs Qnd Management Science, Spring 1970, pp. 143·160. 

Peterson. D., and P. Peterson. "The Effect of Changing Expecta-
tions upon StockReturns." ior,rmzf of Financial Gnd Quantitative Anml-
ysis, September 1982, pp 799413. 

Theil, H. Prinrip/es of Econometrics. New York: John Wiley & Sons, 
1971. 

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission. 

-



SOAH Docket No. 473-21-2606 
PUC Docket No. 52195 i 

TIEC's lst, Q. No. TIEC 1-2 
Attachment 30 

Page 6 of 6 : 

646 



SOAH Docket No. 473-21-2606 
PUC Docket No. 52195 

TIEC's lst, Q. No. TIEC 1-2 
Attachment 31 

Page 1 of 13 

Workpaper No. 4561 

' Cost of Capital Estimation 

~ The Risk Premium Approach to Measuring 
a Utility's Cost of Equity 

Eugene F. Brigham, Dilip K. Shome, and Steve R. Vinson 

Eugene F. Brigham and Dilip K. Shome are faculty members of the 
University of Florida and the Virginia Polytechnic institute and State 
University, respectively: Steve R. Vinson is affiliated with AT&T 
Communications. 

• In the mid-1960s, Myron Gordon and others began 
applying the theory of finance to help estimate utilities' 
costs of capital. Previously, the standard approach in 
cost of equity studies was the "comparable earnings 
method," which involved selecting a sample of unreg-
ulated companies whose investment risk was judged to 
be comparable to that of the utility in question, calcu-
lating the average return on book equity (ROE) of 
these sample companies, and setting the utility's ser-
vice rates at a level that would permit the utility to 
achieve the same ROE as comparable companies. This 
procedure has now been thoroughly discredited (see 
Robichek [15]), and it has been replaced by three mar-
ket-oriented (as opposed to accounting-oriented) ap-
proaches: (i) the DCF method, (ii) the bond-yield-plus-
risk-premium method, and (iii) the CAPM, which is a 
specific version of the generalized bond-yield-plus-
risk-premium approach. 

Our purpose in this paper is to discuss the risk-
premium approach, including the market risk premium 
that is used in the CAPM. First, we critique the various 
procedures that have been used in the past to estimate 
risk premiums. Second, we present some data on esti-

mated risk premiums since 1965. Third, we examine 
the relationship between equity risk premiums and the 
level of interest rates, because it is important, for pur-
poses of estimating the cost of capital, to know just 
how stable the relationship between risk premiums and 
interest rates is over time. If stability exists, then one 
can estimate the cost of equity at any point in time as a 
function of interest rates as reported in The Wall Street 
Journal.the Federal Reserve Bulletin. or some similar 
source.' Fourth, while we do not discuss the CAPM 
directly, our analysis does have some important impli-
cations for selecting a market risk premium for use in 
that model. Our focus is on utilities, but the method-
ology is applicable to the estimation of the cost of 

'For example, the Federal Energy Regulatory Commission's Staff re-
cently proposed that a risk premium be estimated every two years and 
that. between estimation dates, the last-determined risk premium be 
added to the current yield on ten-year Treasury bonds to obtain an 
estimate of :he cost of equity to an average utility (Docket RM 80-36). 
Subsequently. the FCC made a similar proposal ("Notice of Proposed 
Rulemaking," August 13.1984, Docket No. 84-800). Obviously. the 
validity of such procedures depends on (i) the accuracy of the risk 
premium estimate and (i i) the stability of the relationship between risk 
premiums and interest rates. Both proposals are still under review. 
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equity for any publicly traded firm, and also for non-
traded firms for which an appropriate risk class can be 
assessed, including divisions of publicly traded corp-
rations.2 

Alternative Procedures for Estimating 
Risk Premiums 

In a review of both rate cases and the academic 
literature, we have identified three basic methods for 
estimating equity risk premiums: (i) the ex post, or 
historic, yield spread method; (ii) the survey method; 
and ( iii ) an ex ante yield spread method based on DCF 
analysis.3 In this section, we briefly review these three 
methods. 

Historic Risk Premiums 
A number of researchers, most notably Ibbotson and 

Sinquefield [ 121, have calculated historic holding peri-
od returns on different securities and then estimated 
risk premiums as follows: 

Historic 
Risk = 
Premium 

f Average of the j ( Average of the ~ 

< a stock index for - ~ a bond index for . (1) 
annual returns on annual returns on 

a particular I the same 
past period ) \ past period / 

Ibbotson and Sinquefield (I&S) calculated both arith-
metic and geometric average returns, but most of their 
risk-premium discussion was in terms of the geometric 
averages. Also, they used both corporate and Treasury 
bond indices, as well as a T-bill index, and they ana-
Iyzed all possible holding periods since 1926. The I&S 
study has been employed in numerous rate cases in two 
ways: (i) directly, where the 1&S historic risk premium 
is added to a company's bond yield to obtain an esti-

ihe FCC is pa,ticulariy interested in risk-premium methodologies. 
because (i) only eighteen of the l.400 telephone companies it regulates 
have publicly-traded stock. and hence offer the possibility of DCF 
analysis, and (ii) most of the publicly-traded telephone companies have 
both regulated and unregulated assets, so a corporate DCF cost might 
not be applicable to the regulated units of the companies. 

Nn rate cases. some witnesses also have calculated the differential 
between the yield to maturity (YTM) of a company's bonds and its 
concurrent ROE. and then called this differential a risk premium. In 
general. this procedure is unsound. because the YTM on a bond is a 
tumre expected return on the bond's market value. while the ROE is the 
past re,Wized return on the stock's book value. Thus. comparing YTMs 
and ROEs is like comparing apples and oranges. 
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mate of its cost of equity, and (ii) indirectly, where 
I&S data are used to estimate the market risk premium 
in CAPM studies. 

There are both conceptual and measurement prob-
lems with using I&S data for purposes of estimating 
the cost of capital. Conceptually, there is no compel-
ling reason to think that investors expect the same 
relative returns that were earned in the past. Indeed, 
evidence presented in the following sections indicates 
that relative expected returns should, and do, vary 
significantly overtime. Empirically, the measured his-
torie premium is sensitive both to the choice of estima-
tion horizon and to the end points. These choices are 
essentially arbitrary, yet they can result in significant 
differences in the final outcome. These measurement 
problems are common to most forecasts based on time 
series data. 

The Survey Approach 
One obvious way to estimate equity risk premiums 

is to poll investors. Charles Benore [ l], the senior 
utility analyst for Paine Webber Mitchell Hutchins, a 
leading institutional brokerage house. conducts such a 
survey of major institutional investors annually. His 
1983 results are reported in Exhibit 1. 

Exhibit 1. Results of Risk Premium Survey. I 983* 

Assuming a double A. long-term utility bond currently yields 12 'h'*, 
the common stock for the same company would be fairly priced relative 
to the bond if its expected return was as follows: 

Indicated Risk Premium Percent of 
Totall Return (basis points) Respondents 

over 20'/2% over 80(fl 
20'4% 800 > 
[9'/2% 700J 
1816% 600 10% 
171~296 500 8% 
16'4% 400 29% 
15~4% 300 35% 
14~% 200 16% 
1314% 100 0% 

under 13 '4% under 100 1% 

Weighted 
average 358 100% 

= 

*Bcnore's questionnaire included the first two columns, while his thin 
column provided a space for the respondents to indicate which risl 
premium they thought applied. We summarized Benore's responses i] 
the frequency distribution given in Column 3. Also, in his questionnain 
each year, Benore adjusts the double A bond yield and the total return' 
(Column 1) to reflect current market conditions. Both the questiot 
above and the responses to it were taken from the survey conducted ii 
April 1983. 
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Benore's results, as measured by the average risk 
premiums, have varied over the years as follows: 

Average RP 
Year (basis points) 
1978 491 
1979 475 
1980 423 
1981 349 
1982 275 
1983 358 

The survey approach is conceptually sound in that it 
attempts to measure investors' expectations regarding 
risk premiums, and the Benore data also seem to be 
carefully collected and processed. Therefore, the Ben-
ore studies do provide one useful basis for estimating 
risk premiums. However, as with most survey results, 
the possibility of biased responses and/or biased sam-
pling always exists. For example, if the responding 
institutions are owners of utility stocks (and many of 
them are), and if the respondents think that the survey 
results might be used in a rate case, then they might 
bias upward their responses to help utilities obtain 
higher authorized returns. Also, Benore surveys large 
institutional investors, whereas a high percentage of 
utility stocks are owned by individuals rather than in-
stitutions, so there is a question as to whether his 
reported risk premiums are really based on the expecta-
tions of the "representative" investor. Finally, from a 
pragmatic standpoint, there is a question as to how to 
use the Benore data for utilities that are not rated AA. 
The Benore premiums can be applied as an add-on to 
the own-company bond yields of any given utility only 
if it can be assumed that the premiums are constant 
across bond rating classes. A priori, there is no reason 
to believe that the premiums will be constant. 

DCF - Based Ex Ante Risk Premiums 
In a number of studies, the DCF model has been 

used to estimate the ex ante market risk premium , 
RPM·Here, one estimates the average expected future 
return on equity for a group of stocks, kM, and then 
subtracts the concurrent risk-free rate, Rp, as proxied 
by the yield to maturity on either corporate or Treasury 
securities:4 

RPM = 4 - Rp. (2) 

Conceptually, this procedure is exactly like the 1&S 
approach except that one makes direct estimates of 
future expected returns on stocks and bonds rather than 
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assuming that investors expect future returns to mirror 
past returns. 

The most difficult task, of course. is to obtain a valid 
estimate of k~t, the expected rate of return on the mar-
ket. Several studies have attempted to estimate DCF 
risk premiums for the utility industry and for other 
stock market indices. Two of these are summarized 
next. 

Vandell and Kester. In a recently published 
monograph, Vandell and Kester I 18] estimated ex ante 
risk premiums for the period from 1944 to 1978. R~ 
was measured both by the yield on 90-day T-bills and 
by the yield on the Standard and Poor's AA Utility 
Bond Index. They measured kM as the average expect-
ed return on the S&P's 500 Index, with the expected 
return on individual securities estimated as follows: k. = <.Pi~i + gi. 

Pot 
where, 

D, = dividend per share expected over the next 
twelve months, 

Pcj = current stock price. 
g = estimated long-term constant growth rate, 

and 
i = the itt stock. 

To estimate gi, Vandell and Kester developed fifteen 
forecasting moddls based on both exponential smooth-
ing and trend-line forecasts of earnings and dividends, 
and they used historic data over several estimating 
horizons. Vandell and Kester themselves acknowledge 
that, like the Ibbotson-Sinquefield premiums, their 
analysis is subject to potential errors associated with 
trying to estimate expected future growth purely from 
past data. We shall have more to say about this point 
later. 

'ln this analysis. most people have used yields on long-term bonds 
rather than short-term money market instruments. !t is recognized that 
long-term bonds. even Treasury bonds, are not risk free. so an RPM 
based on these debt instruments is smaller than it would be if there were 
some better proxy to the long-term riskless rate. People have attempted 
ro use the T-bill rate for RF, but the T-bill rate embodies a different 
average inflation premium than stocks, and it is suKject to random 
fluctuations caused by monetary policy. international currency flows. 
and other factors. Thus, many people believe that for cost of capital 
purposes, RF should be based on long-term securities. 

We did test to see how debt maturities would affect our calculated risk 
premiums. If a short-term rate such as the 30-day T-bill rate is used. 
measured risk premiums jump around widely and, so far as we could 
tell. randomly. The choice of a maturity in the 10- to 30·year range has 
little effect. as the yield curve is generally fairly flat in that range. 



Malkiel. Malkiel [14]estimated equity risk premi-
ums for the Dow Jones lIndustrials using the DCF mod-
el. Recognizing that the constant dividend growth as-
sumption may not be valid, Malkiel used a nonconstant 
version of the DCF model. Also, rather than rely ex-
clusively on historic data, he based his growth rates on 
Value Line' s five-year earnings growth forecasts plus 
the assumption that each company's growth rate 
would, after an initial five-year period, move toward a 
long-run real national growth rate of four percent. He 
also used ten-year maturity government bonds as a 
proxy for the riskless rate. Malkiel reported that he 
tested the sensitivity of his results against a number of 
different types of growth rates, but, in his words, "The 
results are remarkably robust, and the estimated risk 
premiums are all very similar." Malkiel's is, to the best 
of our knowledge, the first risk-premium study that 
uses analysts' forecasts. A discussion of analysts' fore-
casts follows. 

Security Analysts' Growth Forecasts 
Ex ante DCF risk premium estimates can be based 

either on expected growth rates developed from time 
series data, such as Vandell and Kester used, or on 
analysts' forecasts, such as Malkiel used. Although 
there is nothing inherently wrong with time series-
based growth rates, an increasing body of evidence 
suggests that primary reliance should be placed on 
analysts' growth rates. First, we note that the observed 
market price of a stock reflects the consensus view of 
investors regarding its future growth. Second, we 
know that most large brokerage houses, the larger in-
stitutional investors, and many investment advisory 
organizations employ security analysts who forecast 
future EPS and DPS, and, to the extent that investors 
rely on analysts' forecasts, the consensus of analysts' 
forecasts is embodied in market prices. Third, there 
have been literally dozens of academic research papers 
dealing with the accuracy of analysts' forecasts, as 
well as with the extent to which investors actually use 
them. For example, Cragg and Malkiel [7] and Brown 
and Rozeff {5] determined that security analysts' fore-
casts are more relevant in valuing common stocks and 
estimating the cost of capital than are forecasts based 
solely on historic time series. Stanley, Lewellen, and 
Schlarbaum [16] and Linke [13] investigated the im-
portance of analysts' forecasts and recommendations 
to the investment decisions of individual and institu-
tional investors. Both studies indicate that investors 
rely heavily on analysts' reports and incorporate ana-
lysts' forecast information in the formation of their 
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expectations about stock returns. A representative list 
ing of other work supporting the use of analysts' fore-
casts is included in the References section. Thus, evi-
dence in the current literature indicates that (i) 
analysts' forecasts are superior to forecasts based sole-
ly on time series data, and (ii) investors do rely on 
analysts' forecasts. Accordingly. we based our cost of 
equity. and hence risk premium estimates. on analysts' 
forecast data.5 

Risk Premium Estimates 
For purposes of estimating the cost of capital using 

the risk premium approach, it is necessary either that 
the risk premiums be time-invariant or that there exists 
a predictable relationship between risk premiums and 
interest rates. If the premiums are constant over time, 
then the constant premium could be added to the pre-
vailing interest rate. Alternatively, i f there exists a 
stable relationship between risk premiums and interest 
rates, it could be used to predict the risk premium from 
the prevailing interest rate. 

To test for stability, we obviously need to calculate 
risk premiums over a fairly long period of time. Prior 
to 1980, the only consistent set of data we could find 
came from Value Line, and, because of the work in-
volved, we could develop risk premiums only once a 
year (on January 1). Beginning in 1980, however, we 
began collecting and analyzing Value Line data on a 
monthly basis, and in 1981 we added monthly esti-
mates from Merrill Lynch and Salomon Brothers to our 
data base. Finally, in mid-1983, we expanded our 
analysis to include the IBES data. 

Annual Data and Results, 1966-1984 
Over the period 1966-1984, we used Value Line 

data to estimate risk premiums both for the electric 
utility industry and for industrial companies, using the 
companies included in the Dow Jones Industrial and 
Utility averages as representative of the two groups. 
Value Line makes a five-year growth rate forecast, but 
it also gives data from which one can develop a longer-
term forecast. Since DCF theory calls for a truly long-
term (infinite horizon) growth rate, we concluded that 
it was better to develop and use such a forecast than to 

5Recently, a new type of service that summarizes the key data from most 
analysts' reports has become available. We are aware of two sources of 
such services, the Lynch. Jones. and Ryan's Institutional Brokers Esti-
mate System (IBES) and Zack's Icarus Investment Service. IBES and 
the learns Service gather data from both buy-side and sell-side analysts 
and provide it to subscribers on a monthly basis in both a printed and a 
computer-readable format. 
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Exhibit 2. Estimated Annual Risk Premiums, Noneonstant (Value Line) Model, 
1966-1984 
January 1 

of the Dow Jones Electrics Year 
Reported k„ RF RP 

(1) (2) (3) 
1966 8.11% 4.50% 3.61% 
1967 9.00% 4.764 4.24% 
1968 9.68% 5.59% 4.09% 
1969 9.34% 5.88% 3.46% 
1970 11.04% 6.91% 4.13% 
1971 10.80% 6.28% 4.52% 
1972 10.53% 6.00% 4.53% 
1973 ll.37% 5.96% 5.41% 
1974 13.85% 7.29% 6.56% 
1975 16.63% 7.91% 8.72% 
1976 13.97% 8.23% 5.74% 
1977 12.96% 7.3()% 5.66% 
1978 13,42% 7.87% 5.55% 
1979 14.92% 8.99% 5.93% 
1980 16.39% 10.18% 6.21% 
1981 17.61% 11,99% 5.62% 
1982 17.70% 14,00% 3.70% 
1983 16.30% 10.66% 5.64% 
1984 16.03% ll.97% 4.06% 

use the five-year prediction.6 Therefore, we obtained 
data as of January 1 from Value Line for each of the 
Dow Jones companies and then solved for k, the ex-
pected rate of return, in the following equation: 

n 
~ = I D, ~ ~D,(1 + gn) j~ 1 jn. (4) 

t= 1 (1 + k)t k- gn kl + kj 
Equation (4) is the standard nonconstant growth DCF 
model; Po is the current stock price; D, represents the 
forecasted dividends during the nonconstant growth 
period; n is the years of nonconstant growth; Dn is the 
first constant growth dividend; and gn is the constant, 
long-run growth rate after year n. Value Line provides 
Dt values for t=l and t=4, and we interpolated to 
obtain D~ and D3· Value Line also gives estimates for 

~This is a debatable point. Cragg and Malkiel. as well as many practic-
ing analysts. feel that most investors actually focus on five-year fore-
easts. Others, however, argue that five-year forecasts are too heavily 
influenced by base-year conditions and/or other nonpermanent condi-
tions for use in the DCF model. We note (i) that most published fore-
casts do indeed cover five years, Oi) that such fomcasts are typically 
'normalized" in some fashion to alleviate the base-year problem. and 
iii) that for relatively stable companies like those in the Dow Jones 

averages, it generally does not matter greatly if one uses a normalized 
five-year or a longer-term forecast. because these companies meet the 
conditions of the constant-growth DCF model rather well. 

Dow Jones Industrials 
kAI, RF RP (3) -(6' 

(4) (5) (6) (7) 
9.56% 4.50% 5.06% 0.71 

11.57% 4.76% 6.81% 0.62 
10.56% 5.59% 4.979 0.82 
10.96% 5.88% 5.08% 0.68 
12.22% 6.91% 5.319* 0,78 
l ].23% 6.28% 4.95% 0.91 
I 1.09% 6.00% 5.09% 0.89 
11.47% 5.96% 5.51% ().98 
12.38% 7,29% 5.09% 1.29 
14.83% 7.91% 6.92% I.26 
13.32% 8.23% 5,09% I.13 
13.63% 7.30% 6.33% 0.89 
14.75% 7.87% 6.88% 0.81 
15.50% 8.99% 6.51% 0.91 
16.53% ID. 18% 6.35% 0.98 
17.37% 11.99% 5.38% 1.04 
19.30% 14.00% 5.30% 0.70 
16.53% 10.66% 5.87% 0.96 
15.72% I 1.97% 3.75% I.08 

ROE and for the retention rate (b) in the terminal year, 
n, so we can forecast the long-term growth rate as gn = 
b(ROE). With all the values in Equation (4) specified 
except k, we can solve for k, which is the DCF rate of 
return that would result if the Value Line forecasts 
were met. and, hence, the DCF rate of return implied 
in the Value Line forecast.7 

Having estimated a k value for each of the electric 
and industrial companies, we averaged them (using 
market-value weights) to obtain a k value for each 
group, after which we subtracted RF (taken as the De-
cember 31 yield on twenty-year constant maturity 
Treasury bonds) to obtain the estimated risk premiums 
shown in Exhibit 2. The premiums for the electrics are 
plotted in Exhibit 3, along with interest rates. The 
following points are worthy of note: 

1. Risk premiums fluctuate over time. As we shall see 
in the next section, fluctuations are even wider 
when measured on a monthly basis. 

2. The last column of Exhibit 2 shows that risk premi-

~Value Line actually makes an explicit price forecast foreach stock,and 
one could use this price, along with the forecasted dividends, todevelop 
an expected rate of return. However, Value Line's forecasted stock 
price builds in a forecasted change in k. Therefore, the forecasted price 
is inappropriate for use in estimating cuirent values of k. 
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Exhibit 3. Equity Risk Premiums for Electric Utilities and Yields on 20-Year Government Bonds, 1970-1984* 
Risk Premiums 

and Interest Rates 
% l -

1 
1/\ 
1 , \, 

RP = 6.40%-0.11R : 1970-1984 F Yield on 20-year ~ /' v 
(0.14) Government bond, | / 

10.0 - r2 - o.04 RF \/< 

/ 1 

/ 

5.0 -

J'' 

L 
4 

Electric Risk Premium, RP 

A 

I \/ \ 
_ RP = 0.96% + 0.65R 

(0.40) 
r = 0.25 2 

lili 
1970 1971 1972 1973 1974 1975 

V. 1970-1979 

I l 
1976 1977 1978 1979 1980 

RP = 

2 r = 

1981 

V 

12.49%- 0. 63RF: 1980-1984 
(0.22) 

0.74 

111 
1982 1983 1984 

*Standard errors of the coefficients are shown in parentheses below the coefficients. 

ums for the utilities increased relative to those for 
the industrials from the mid- 1960s to the mid-
1970s. Subsequently, the perceived riskiness of the 
two groups has, on average, been about the same. 

3. Exhibit 3 shows that, from 1970 through 1979, 
utility risk premiums tended to have a positive asso-
ciation with interest rates: when interest rates rose, 
so did risk premiums, and vice versa. However, 
beginning in 1980, an inverse relationship ap-
peared: rising interest rates led to declining risk 
premiums. We shall discuss this situation further in 
the next section. 

Monthly Data ¤nd Results, 1980-1984 
In early 1980, we began calculating risk premiums 

on a monthly basis. At that time, our only source of 
analysts' forecasts was Value Line, but beginning in 
1981 we also obtained Merrill Lynch and Salomon 
Brothers' data, and then, in mid-1983, we obtained 

IBES data. Because our focus was on utilities, we 
restricted our monthly analysis to that group. 

Our 1980-1984 monthly risk premium data, along 
with Treasury bond yields, are shown in Exhibits 4 and 
5 and plotted in Exhibits 6,7, and 8. Here are some 
comments on these Exhibits: 

1. Risk premiums, like interest rates and stock prices, 
are volatile. Our data indicate that it would not be 
appropriate to estimate the cost of equity by adding 
the current cost of debt to a risk premium that had 
been estimated in the past. Current risk premiums 
should be matched with current interest rates. 

2. Exhibit 6 confirms the 1980-1984 section of Ex-
hibit 3 in that it shows a strong inverse relationship 
between interest rates and risk premiums; we shall 
discuss shortly why this relationship holds. 

3. Exhibit 7 shows that while risk premiums based on 
Value Line, Merrill Lynch, and Salomon Brothers 
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Exhibit 4. Estimated Monthly Risk Premiums for Electric Utilities Uxing Analysts' Growth Forecasts. January 
1980-June 1984 

20-Year 
Treahury 
3(1-Yem· 

Treasur> 
Bond Bi,nd 
Yield. Yield. 

Constant Ciw».tant 
Beginning Value Merrill Salomon Average Maturity Beginning Value Merrill Salomon Average Maturit> 
of Month Line Lynch Brothers Premiums Serie, (if Month Line Lynch Bnithcr~ Premium, Sene. 

Jan 1980 6.21% NA NA 6.21% 10.18% 
Feb 1980 5 . 77 % NA NA 5 . 779 I 0 . 86 % 
Mar 1980 4.73% NA NA 4.73% 12.59% 
Apr 1980 5 . 02 % NA NA 5 . 029 12 . 7 ] 9 
May !980 4.73% NA NA 4.7392 Il.04% 
Jun 1980 5.09% NA NA 5.09% IO.37% 
Jul 1980 5.4192 NA NA 5.41% 9.86% 
Aug 198() 5.72% NA NA 5.72% 10.2994 
Sep 1980 5.16% NA NA 5.16G ll.dll'* 
Oct 1980 5.62% NA NA 5.629 ll.75% 
Nov 1980 5.09% NA NA 5.099 12.33% 
Dec 1980 5.65% NA NA 5.65% 12.37% 
Annual Avg. 5.35q 5.35q Il.31% 

Jan 1981 5.6292 4.76% 5.639 5.34'1 ll.99% 
Feb 198I 4.82% 4.879 5.16% 4.959 I 2.48Q 
Mar 1981 4 . 70 % 3 . 73 % 4 . 97 % 4 . 477 I 3 . 10 % 
Apr 1981 4.24% 3.23% 4.52G 4.00 gc 13.11% 
May 1981 3.54% 3.24% 4.24% 3.67% 13.51% 
Jun 1981 3.579 4.04% 4.27% 3.969 13.39% 
Jul 1981 3.61% 3.63% 4.16% 3.809 13.32% 
Aug 1981 3 . 17 % 3 . 05 '* 3 . 049 3 . 09 % 14 . 23 £ 1 
Sep 1981 2.llc;E 2.24% 2.359 2.23% 14.9994 
Oct 1981 2.83% 2.64q 3.24% 2.90'k 14.939 
Nov 1981 2.08% 2.499* 3.03% 2.53% 15.27% 
Dec 1981 3.729 3.45% 4.249 3.80% 13.129 
Annual Avg. 3.67% 3.45% 4.07% 3.73% 13.629 

Jan 1982 3.7092 3.37% 4.04% 3.70% 14.00% 
Feb 1982 3.05% 3.379 3.709 3.37% 14.37% 
Mar 1982 3.15% 3.28% 3.75% 3.39% 13.96% 

Apr 1982 3.499 3.61% 4.299 3.809 13.699 
May 1982 3.089 4.259 3.919 3.75'k 13.479 
Jun 1982 3.16% 4.519 4.72% 4.13% 13.53% 
Jul 1982 2.57,4 4.219 4.21 9 3.66% 14.48% 
Aug 1982 4.339 4.839 5.279 4.8# 13.691 
Sep 1982 4.08% 5.149 5.589 4.93% 12.409 
Oct 1982 5.359 5.249 6.34% 5.649 l l.959; 
Nciv 1983 5.674 5.959 6.91% 6. l 89 10.97Q 
Dec 1982 6.314 6.7194 7.459 6.82% 10.529£ 

Annual Avg. 4.00% 4.549 5.Olq 4.529 I 3.09q 

Jan 1983 5 . 64 ' 4 6 . 04 ' 1 6 . 81 % 6 . 16 % 10 . 66 % 
Feb 1983 4.68% 5.99% 6.10% 5.59% ll.019 
Mar 1983 4.99% 6.89% 6.43% 6. I 09 IO.714 
Apr 1983 4.75% 5.82,1 6.319i 5.639 10,849 
May 1983 4 . 50 % 6 . 419 6 . 249 5 . 729 1 (). 57 % 
Jun 1983 4.299 5.219/ 6.16% 5.229 10.909{ 
Jul 1983 4 . 789 5 . 72 * 6 . 42 % 5 . 644 ll .! 29 
Aug ] 983 3 . 899 4 J 49 ' r 5 . 41 % 4 . 68 % I 1 . 789 
Sep 1983 4 . 01 € A 4 . 9 ()% 5 . 57 % 4 . 85 % ll . 719 
Oct 1983 3.799 4.64% 5.38% 4.60<* ll.649 
Nov 1983 2.84% 3.779 4.469 3.69% 11.909 
Dec 1983 3.36% 4.27% 5.009 4.21% 11.83% 
Annual Avg. 4.3(}Q 5.379 5.86% 5.17% 11.22% 

Jan 1984 4,06% 5.0494 5.65% 4.92% 11.97% 
Feb 1984 4.259 5.379 5.96% 5.199 11,769 
Mar I 984 4.7394 6,059 6.389} 5.72% 12.129 
Apr 1984 4.789 5.339+ 6.329 5.48% 12.5 I 92 
May 1984 4.36'k 5.30q 6.42% 5.36£* 12.78% 
Jun 1984 3.54% 4 009 5.63% 4.399 ]3.609 

Exhibit 5. Monthly Risk Premiums Based on IBES Data 
Average of Average iiI 

Merrill Lynch. Merrill Lynch. 
Salomon Sak,nkm 

Brothers. and Brothcrb. and 
Value Line IBES IBES Premiums Value Line IBES IBES Premium 

Beginning Premiums Premiums for Entire Beginning Premium, Premiumb for Entire 
of for Dow Jones for Dow Jones Electric of fi,r Dnu' Jones fur Dow Jlma Electric 

M<)nth Electrics Eleetrics Industry Month Electric~ Electric!. Indu&try 

1983 4.68% 4.10% 4.16% Feb 1984 5.19% 5.009 4.369 
1983 4.85% 4.43% 4.27% Mar 1984 5.72% 5.359 4.459 
1983 4.60% 4.31% 3.90% Apr 1984 5.484 5.339 4.23G 
1983 3.69% 3.36% 3.36% May 1984 5.369 5.269 4.30% 
1983 4 . 2 !% 3 . 86 % 3 . 54 % Jun 1984 4 . 39 % 4 . 41~k 3 . 40 % 
1984 4.92% 4.68% 4.!8% Average 

Premiums 4.83% 456% 4.Olq 
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Exhibit 6. Utility Risk Premiums and Interest Rates, 1980-1984 
% 

15-

20-year T-bond yields , n 
10-f 

Utility risk premiums / 

Note: The standard error of the 
coefficient is shown in RP = 12.53% - 0.63 RF 
parentheses below the Standard Error (0.05) - coe fficient. RZ . 0.73 

0 1111111111111 Ilt Il Jlll!!Illl Iltltlltll Illl,Itll Il 
JFMAMJJASONDJFMAMJJASONDJFMAMJJASONDJFMAMJJASOND M J 

1980 1981 1982 1983 19 

Exhibit 7. Monthly Risk Premiums, Electric Utilities, 1981-1984 (to Date) 
Risk ~ 

Pr.lum 
(%) 

8.0 - Value Line Premiums 
7.B -• Merrill Lynch Premiums 
7.§ - Salomon Brothers Premiums 
7.4 -a Average Prmlums 
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Exhibit 8. Comparative Risk Premium Data 
S 

10 -

5 

el:7 

Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun 
1983 1984 

•: Value Lines ML, SB: Dow Jones Electrics 
•: IBES: Dow Jones Electrics 
.: IBES: All Electric Utilities 

do differ, the differences are not large given the 
nature of the estimates, and the premiums follow 
one another closely over time. Since all of the ana-
lysts are examining essentially the same data and 
since utility companies are not competitive with 
one another, and hence have relatively few secrets, 
the similarity among the analysts' forecasts is not 
surprising. 

4. The IBES data, presented in Exhibit 5 and plotted 
in Exhibit 8, contain too few observations to enable 
us to draw strong conclusions, but (i) the Dow 
Jones Electrics risk premiums based on our three-
analyst data have averaged 27 basis points above 
premiums based on the larger group of analysts 
surveyed by IBES and (ii) the premiums on the I 1 
Dow Jones Electrics have averaged 54 basis points 
higher than premiums for the entire utility industry 
followed by IBES. Given the variability in the data, 
we are, at this point, inclined to attribute these 
differences to random fluctuations, but as more 
data become available, it may turn out that the 
differences are statistically significant. In particu-
lar, the 11 electric utilities included in the Dow 
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Jones Utility Index all have large nuclear invest-
ments, and this may cause them to be regarded as 
riskier than the industry average, which includes 
both nuclear and non-nuclear companies. 

Tests of the Reasonableness of the Risk 
Premium Estimates 

So far our claims to the reasonableness of our risk-
premium estimates have been based on the reasonable-
ness of our variable measures. particularly the mea-
sures of expected dividend growth rates. Essentially. 
we have argued that since there is strong evidence in 
the literature in support of analysts' forecasts, risk 
premiums based on these forecasts are reasonable. In 
the spirit of positive economics, however, it is also 
important to demonstrate the reasonableness of our 
results more directly. 

It is theoretically possible to test for the validity of 
the risk-premium estimates in a CAPM framework. In 
a cross-sectional estimate of the CAPM equation, 

(k - RF), = ao + adi + u,. (5) 

we would expect 

4, = 0 and 4 = kb, - Rp = Market risk premium. 

This test, of course, would be a joint test of both the 
CAPM and the reasonableness of our risk-premium 
estimates, There is a great deal of evidence that ques-
tions the empirical validity of the CAPM, especially 
when applied to regulated utilities. Under these condi-
tions, it is obvious that no unambiguous conclusion 
can be drawn regarding the efficacy of the premium 
estimates from such a test. K 

A simpler and less ambiguous test is to show that the 
risk premiums are higher for lower rated firms than for 
higher rated firms. Using 1984 data, we classified the 

'We carried out the test on a monthly basis for ] 984 and found positive 
but statistically insignificant coefficients. A typical result (for April 
1984) follows: 

(k - RF)i = 3.1675 + 1.8031 Bi· 
(0.91) (I.44j 

The figures in parentheses are standard errors. Utility risk premiums do 
increase with betas. but the intercept term is not zero as the CAPM 
would predict, and a, is both less than the predicted value and not 
statistically significant. Again, the observation that the coefficients do 
not conform to CAPM predictions could be as much a problem with 
CAPM specification for utilities as with the risk premium estimates. 

A similar test was carried out by Friend. Westerfield. and Granito 19]. 
They tested the CAPM using expectational (survey) data rather than ex 
posr holding period returns. They actually found their coefficient of Bi 
to be negative in atl their cross-sectional tests. 
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Exhibit 9. Relationship between Risk Premiums and Bond Ratings, 1984* 
Bek,u 

Mi,nth Aaa/AA AA Aa/A A A/BBB BBB BBB 

Januaryt - 2.61% 3.069 3.70% 5.07'k 4.90% 9.459 
February 2 . 98 % 3 . 179 3 . 36 % 4 . 039 5 . 26 % 5 . 149 7 . 979 
March 2.349 3.469 3.299 4.069 5.439 5.02% 8.28% 
Apri I 2.374 3.039 3.299 3.884 5.299 4.97% 6.96% 
May 2.(X)Q 2.489 3.42% 3.72% 4.729 6.64% 8.819 
June 0.729 2. 179 2.469 3. I 6G 3.76% 5.00% 5.58% 

Average 2.089 2.829i 3.159 3.769 4.92% 5.28% 7.84% 
The mk ptrmium. are based on IBES data fur the electric ut itie, followed by both ]BES and Salomon Brothei·, 

The number of electric utilitie* followed by both firmh varies from month to month. For the period hetu·een 
January and June 1984, the number of electric. followed by both fit·m~ ranged from 96 to 99 Uti|itieh. 
<-In January. there were no Aaa/AA companie#. Suh:equentty. four utilities were upgraded tt, Aaa/AA. 

utility industry into risk groups based on bond ratings. 
For each rating group, we estimated the average risk 
premium. The results. presented in Exhibit 9, clearly 
show that the lower the bond rating, the higher the risk 
premiums. Our premium estimates therefore would 
appear to pass this simple test of reasonableness. 

Risk Premiums and Interest Rates 
Traditionally, stocks have been regarded as being 

riskier than bonds because bondholders have a prior 
claim on earnings and assets. That is, stockholders 
stand at the end of the line and receive income and/or 
assets only after the claims of bondholders have been 
satisfied. However. if interest rates fluctuate, then the 
holders of long-term bonds can suffer losses (either 
realized or in an opportunity cost sense) even though 
they receive all contractually due payments. There-
fore. if investors' worries about "interest rate risk" 
versus "earning power risk" vary over time, then per-
ceived risk differentials between stocks and bonds, and 
hence risk premiums. will also vary. 

Any number of events could occur to cause the per-
ceived riskiness of stocks versus bonds to change, but 
probably the most pervasive factor. over the 1966-
1984 period, is related to inflation. Inflationary expec-
tations are, of course, reflected in interest rates. There-
fore, one might expect to find a relationship between 
risk premiums and interest rates. As we noted in our 
discussion of Exhibit 3, risk premiums were positively 
correlated with interest rates from 1966 through 1979, 
but. beginning in 1980, the relationship turned nega-
tive. A possible explanation for this change is given 
next. 

1966-1979 Period. During this period, inflation 
heated up. fuel prices soared, environmental problems 

surfaced, and demand for electricity slowed even as 
expensive new generating units were nearing comple-
tion. These cost increases required offsetting rate hikes 
to maintain profit levels. However. political pressure, 
combined with administrative procedures that were not 
designed to deal with a volatile economic environ-
ment, led to long periods of "regulatory lag" that 
caused utilities' earned ROEs to decline in absolute 
terms and to fall far below the cost of equity. These 
factors combined to cause utility stockholders to expe-
rience huge losses: S&P's Electric Index dropped from 
a mid-1960s high of 60.90 to a mid- 1970s low of 
20.41, a decrease of 66.5%. Industrial stocks also suf-
fered losses during this period, but, on average, they 
were only one third as severe as the utilities' losses. 
Similarly, investors in long-term bonds had losses, but 
bond losses were less than half those of utility stocks. 
Note also that, during this period, (i) bond investors 
were able to reinvest coupons and maturity payments 
at rising rates, whereas the earned returns on equity did 
not rise, and (ii) utilities were providing a rising share 
of their operating income to debtholders versus stock-
holders (interest expense/book value of debt was ris-
ing, while net income/common equity was declining). 
This led to a widespread belief that utility commissions 
would provide enough revenues to keep utilities from 
going bankrupt (barring a disaster), and hence to pro-
tect the bondholders, but that they would not necessar 
ily provide enough revenues either to permit the ex-
pected rate of dividend growth to occur or, perhaps, 
even to allow the dividend to be maintained. 

Because of these experiences, investors came to re-
gard inflation as having a more negative effect on 
utility stocks than on bonds. Therefore, when fears of 
inflation increased, utilities' measured risk premiums 

1 
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Exhibit 10. Relative Volatility* of Stocks and Bonds, I 965-1984 

Volatility 
Index 

25 . 

20 -

15 -

S&P 500 
-

lo. 
High Grade »-

/Corporate Bonds , 

' i 

5· --

0 1965 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 
*Volatility is measured as the standard deviation of total returns over the lust 5 yean. 
Source: Merrill Lynch. Quanti/ative Anah·sis. May/June 1984. 

also increased. A regression over the period 
1966-]979, using our Exhibit 2 data. produced this 
result: 

RP = 0.30% + 0.73 R~; F = 0.48. 
(0.22) 

This indicates that a one percentage point increase in 
the Treasury bond rate produced, on average, a 0.73 
percentage point increase in the risk premium. and 
hence a 1.00 + 0.73 = 1.73 percentage point increase 
in the cost of equity for utilities. 

1980-1984 Period. The situation changed dra-
matically in 1980 and thereafter. Except for a few 
companies with nuclear construction problems, the 
utilities' financial situations stabilized in the early 
1980s. and then improved significantly from 1982 to 
1984. Both the companies and their regulators were 
learning to live with inflation; many construction pro-
grams were completed; regulatory lags were short-
ened; and in general the situation was much better for 
utility equity investors. In the meantime, over most of 
the 1980-1984 period, interest rates and bond prices 
ftuctuated violently, both in an absolute sense and rela-
tive to common stocks. Exhibit 10 shows the volatility 
of corporate bonds very clearly. Over most of the eigh-
teen-year period, stock returns were much more voia-
tile than returns on bonds. However, that situation 
changed in October 1979, when the Fed began to focus 

on the money supply rather than on interest rates.4 
In the 1980-1984 period, an increase in inflationary 

expectations has had a more adverse effect on bonds 
than on utility stocks. If the expected rate of inflation 
increases, then interest rates will increase and bond 
prices will fali . Thus , uncertainty about inflation trans - 
lates directly into risk in the bond markets. The effect 
of inflation on stocks, including utility stocks, is less 
clear. If inflation increases, then utilities should. in 
theory, be able to obtain rate increases that would 
offset increases in operating costs and also compensate 
for the higher cost of equity. Thus. with "proper" regu-
lation, utility stocks would provide a better hedge 
against unanticipated inflation than would bonds. This 
hedge did not work at all well during the 1966-1979 
period, because inflation-induced increases in operat-
ing and capital costs were not offset by timely rate 
increases. However, as noted earlier, both the utilities 
and their regulators seem to have learned to live better 
with inflation during the 1980s. 

Since inflation is today regarded as a major invest-
ment risk, and since utility stocks now seem to provide 
a better hedge against unanticipated inflation than do 

'Because the standard deviations in Exhibit IO are based on the last five 
years of data. even if bond returns stabilize, as they did beginning in 
1982. their reported volatility witl remain high for several more years. 
Thus. Exhibit 10 gives a rough indication of the current relative riski-
ness of stocks versus bonds. but the measure is by no means precise or 
necessarily indicative of future expectations. 



bonds, the interest-rate risk inherent in bonds offsets, 
to a greater extent than was true earlier, the higher 
operating risk that is inherent in equities. Therefore, 
when inflationary fears rise, the perceived riskiness of 
bonds rises, helping to push up interest rates. Howev-
er, since investors are today less concerned about infla-
tion's impact on utility stocks than on bonds, the utili-
ties' cost of equity does not rise as much as that of 
debt, so the observed risk premium tends to fall. 

For the 1980-1984 period, we found the following 
relationship (see Exhibit 6): 

RP = 12.53% - 0.63 RF; rz = 0.73. 
(0.05) 

Thus, a one percentage point increase in the T-bond 
rate, on average, caused the risk premium to fall by 
0.63%, and hence it led to a 1.00 - 0.63 = 0.37 
percentage point increase in the cost of equity to an 
average utility. This contrasts sharply with the pre-
1980 period, when a one percentage point increase in 
interest rates led, on average, to a 1.73 percentage 
point increase in the cost of equity. 

Summary and Implications 
We began by reviewing a number of earlier studies. 

From them, we concluded that, for cost of capital 
estimation purposes, risk premiums must be based on 
expectations, not on past realized holding period re-
turns. Next, we noted that expectational risk premiums 
may be estimated either from surveys, such as the ones 
Charles Benore has conducted, or by use of DCF tech-
niques. Further, we found that, although growth rates 
for use in the DCF model can be either developed from 
time-series data or obtained from security analysts, 
analysts' growth forecasts are more refiective of inves-
ton' views, and. hence. in our opinion are preferable 
for use in risk-premium studies. 

Using analysts' growth rates and the DCF model. 
we estimated risk premiums over several different pe-
riods. From 1966 to 1984, risk premiums for both 
electric utilities and industrial stocks varied widely 
from year to year. Also. during the first half of the 
period. the utilities had smaller risk premiums than the 
industrials, but after the mid-1970s, the risk premiums 
for the two groups were, on average. about equal. 

The effects of changing interest rates on risk premi-
ums shifted dramatically in 1980, at least for the utili-
ties. From 1965 through 1979, inflation generally had 
a more severe adverse effect on utility stocks than on 
bonds, and, as a result, an increase in inflationary 
expectations, as reflected in interest rates, caused an 
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increase in equity risk premiums. However, in 1980 
and thereafter, rising inflation and interest rates in-
creased the perceived riskiness of bonds more than that 
of utility equities, so the relationship between interest 
rates and utility risk premiums shifted from positive to 
negative. Earlier, a 1.00 percentage point increase in 
interest rates had led. on average, to a 1.73% increase 
in the utilities' cost of equity, but after 1980 a 1.00 
percentage point increase in the cost of debt was asso-
ciated with an increase of only 0.37% in the cost of 
equity. 

Our study also has implications for the use of the 
CAPM to estimate the cost of equity for utilities. The 
CAPM studies that we have seen typically use either 
Ibbotson-Sinquefield or similar historic holding period 
returns as the basis for estimating the market risk pre-
mium . Such usage implicitly assumes ( i ) that ex post 
returns data can be used to proxy ex ante expectations 
and (ii) that the market risk premium is relatively sta-
ble over time. Our analysis suggests that neither of 
these assumptions is correct; at least for utility stocks, 
ex post returns data do not appear to be reflective of ex 
ante expectations , and risk premiums are volatile , not 
stable. 

Unstable risk premiums also make us question the 
FERC and FCC proposals to estimate a risk premium 
for the utilities every two years and then to add this 
premium to a current Treasury bond rate to determine a 
utility's cost of equity. Administratively, this proposal 
would be easy to handle, but risk premiums are simply 
too volatile to be left in place for two years. 
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Page 2 of 2 observed market price. Clearly, given that dividends are paid quarterly and 
thatthe observed stockprice reflects the quarterlynature of dividendpayments, 
the market-required return must recognize quarterly compounding, for the 
investor receives dividend checks and reinvests the proceeds on a quarterly 
schedule. Perforce, a stock that pays four quarterly dividends of $1.00 com-
mands a higher price than a stock that pays a $4.00 dividend a year hence. 
Since investors are aware of the quarterly timing of dividend payments and 
since the stock price already fully reflects the quarterly payment of dividends, 
the DCF model used to estimate equity costs should also reflect the actual 
timing of quarterly dividends. 

The annual DCF model inherently understates the investors' true return because 
it assumes that all cash flows received by investors are paid annually. By 
analogy, a bank rate on deposits that does not take into consideration the 
timing of the interest payments understates the true yield if the customer 
receives the interest payments more than once a year. The actual yield will 
exceed the stated nominal rate. Bond yield calculations are also routinely 
adjusted for the receipts of semi-annual interest payments. What is true for 
bank deposits and for bonds is equally germane to common stocks. 

Most, if not all, finance textbooks discuss frequency of compounding in 
computing the yield on a financial security. The handbooks that accompany 
popular financial calculators as well as the financial functions available in 
popular spreadsheet programs such as Excel, used almost universally by the 
financial community, contain abundant directions with respect to frequency 
of compounding. 

The quarterly DCF model assumes that the company pays dividends quarterly 
and that each dividend payment is constant for four consecutive quarters. 
There are four different possible quarterly dividend patterns, depending on 
thetiming of the next dividend increase.1 Figure 11-2 displays the four dividend 
increase scenarios. 

Appendix 11-A formally derives the quarterly DCF model, which has the 
following form: 

K = [dl(1 + K)3/4 + 4(1 + Ml/2 + d,(1 + K)1/4 + ow 
Po +g (11-]J 

where:'dl, d2, ds, d4 = quarterly dividends expected over the coming year 
g = expected growth in dividends 

Po = current stock price 
K = required return on equity 

1 This section is adapted from Vander Weide (2003). 
661 344 
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2021 SBSI® Yearbook Appendbt A (1) 

_Appendix A- 1 
Large-Capitalization Stocks Total Return 
From I 926 to 2020 

Vear Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Jan - Dec 
1926 0.0000 -0.0385 -0.0575 0.0253 0.0179 0.0457 0.0479 0.0248 0.0252 -0.0284 00347 0.0196 1926 03162 
7927 -0.0193 0,0537 0,0087 0,0201 0.0607 -0.0067 00670 0.0515 0.0450 -00502 0.0721 0,0279 1927 0.3749 
1928 -0.0040 -0.0125 0,1101 0.0345 0.0197 -0.0385 0.0141 0.0803 0.0259 0.01 68 01292 0.0049 1928 0.4361 
!929 0.0583 -0.0019 -0.0012 0.0176 -0.0362 0.1140 0.0471 0,1028 -0.0476 -0.1973 -0,1246 0.0282 1929 -0,0842 
1930 0.0639 0.0259 0.0812 -0.0080 -0.0096 -0.1625 0,0386 0.0141 -0.1282 -00855 -0,0089 -0.0706 1930 -0.2490 
1931 0,0502 0.1193 -0.0675 -00935 -0.1279 0.1421 -0.0722 0,01 82 -0.2973 0.0896 -0,0798 -0.1400 1931 -0.4334 
1932 -0.0271 00570 -0.1158 -0-1997 -0.2196 -0.0022 0.3815 0.3869 -0.0346 -0.1349 -0.0417 0.0565 1932 -0.0819 
1933 0.0087 -0.1772 0.0353 0.4256 0.1683 01338 -00862 0.1206 -0.1118 -0.0855 0.1127 0.0253 1933 0.5399 
1934 0.1069 -0,0322 0.0000 -0.0251 -0.0736 0.0229 -0.1132 0.0611 -0,0033 -0.0286 00942 -0.0010 1934 -0.0144 
1935 -0.0411 -0.0341 -0.0286 0,0980 0,0409 0.0699 0.0850 0.0280 0.0256 0,0777 0.0474 0.0394 1935 0.4767 
1936 0.0670 0.0224 0,0268 -0,0751 0.0545 0.0333 0.0701 0.0151 0.0031 00775 0.0134 -0.0029 1936 0,3392 
1937 0.0390 0.0191 -0.0077 -0.0809 -00024 -0.0504 0.1045 -0.0483 -0.1403 -0.0981 -0.0866 -00459 1937 -0.3503 
1938 0.0152 0.0674 -02487 0.1447 -0.0330 0.2503 0,0744 -0.0226 0.0166 0.0776 -0.0273 0.0401 1938 03112 
1939 -0.0674 0,0390 -0.1339 -0.0027 0.0733 -0.0612 0.1105 -0.0648 0.1673 -0.0123 -0.0398 0.0270 1939 -0.0041 
1940 -0.0336 0.0133 00124 -0.0024 -0.2289 00809 0,0341 0.0350 0.0123 0.0422 -0.0316 0.0009 1940 -0.0978 
1941 -0.0463 -0.0060 0.0071 -0.0612 0,0183 0.0578 0.0579 00010 -0.0068 -0.0657 -0.0284 -0.0407 1941 -0.1159 
1942 0,0161 -0.01 59 -0.0652 -0.0400 0.0796 0,0221 0.0337 0.0164 0,0290 0,0678 -0.0021 0.0549 1942 0.2034 
1943 0.0737 0.0583 0.0545 0.0035 0.0552 0.0223 -0.0526 0,0171 0,0263 -0.0108 -0.0654 0,0617 1943 0,2590 
1944 0.0171 0.0042 0.0195 -0.0100 0.0505 0,0543 -00193 0.0157 -0.0008 0.0023 0.0133 0.0374 1944 0.1975 
1945 0.01 58 0.0683 -0.0441 0.0902 0.0195 -0.0007 -0.0180 0.0641 0.0438 0,0322 0,0396 0.0116 1945 0.3644 
1946 0.0714 -0.0641 00480 00393 0.0288 -0.0370 -0.0239 -0.0674 -0.0997 -0.0060 -0.0027 0.0457 1946 -0.0807 

1947 0-0255 -o,0077 -0,0149 -0,0363 0.0014 0,0554 0.0381 -0.0203 -0.0111 0.0238 -0.0175 0.0233 1947 00571 

1948 -0.0379 -0.0388 0.0793 0.0292 0.0879 0.0054 -0.0508 0.0158 -0,0276 0,0710 -0,0961 0.0346 1948 0.0550 

1949 0 . 0039 - 00296 0 . 0328 - 0 . 0179 - 0 . 0258 0 . 0014 0 . 0650 0 . 0219 00263 0 . 0340 0 . 0175 0 . 0486 7949 0 . 1879 

1950 0.0197 00199 0.0070 0.0486 0.0509 -0.0548 0.0119 0.0443 0,0592 0.0093 0.0169 0.0513 1950 0.3171 

1951 0 . 0637 0 . 0157 - 0 . 0156 00509 - 00299 - 0 . 0228 0 , 0711 0 . 0478 0 . 0013 - 0 . 0103 0 . 0096 0 , 0424 ] 951 0 , 2402 

1952 0 . 0181 - 00282 0 , 0503 - 0 . 0402 0 . 0343 0 . 0490 0 . 0196 - 0 , 0071 - 0 . 017G 0 . 0020 0 . 0571 0 . 0382 7952 0 . 1837 

1953 - 00049 - 0 . 0106 - 00212 - 0 . 0237 0 . 0077 - 0 . 0134 0 . 0273 - 0 . 0501 0 . 0034 0 . 0540 0 . 0204 0 . 0053 ? 953 - 0 . 0099 
1954 0 . 0536 0 . 0711 0 . 0325 0 . 0516 0 . 0418 0 . 0031 0 . 0589 - 0 . 0275 0 . 0851 - 00157 0 . 0909 0 . 0534 1954 0 . 5262 
7 955 00197 C . 0098 - 0 . 0030 0 . 0396 0 . 0055 00841 0 , 0622 - 0 · 0025 0 . 0130 - O . 0284 O . 0827 O . 0015 1955 0 . 3156 
-\ 95 ' G - 0 . 0347 O , DA -\ 3 0 , 0710 - 0 . 0004 - O . 0593 O . 0409 0 . 0530 - 0 . 0328 - 0 . 0440 0 0066 - O . 0050 0 . 0370 1956 O . 0656 

L,I...I *~-/I•~~-29
9 

SO
AH

 D
ocket No. 473-21-2606 
PU

C
 D

ocket No. 52195 
TIEC

's lst, Q. No. TIEC
 1-2 

Attachm
ent 33 

Page 1 of 3 



Appendix A-1 
Lai ge-Capitalization Stocks: Total Return 

From 1926 to 2020 

year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Jan-Dec' 

1957 -0.0401 -00264 0.0215 0.0388 0.0437 0.0004 0.0131 -0 0505 -0.0602 -0.0302 0.0231 -0.0395 1957 -0.1078 

1958 0.0445 -0.0141 0.0328 0.0337 0.0212 0.0279 00449 0,0176 0.0501 0.0270 0,0284 0.0535 1958 0.4336 

1959 0.0053 00049 0.0020 0.0402 0.0240 -0.0022 0.0363 -0.0102 -0.0443 0.0128 00186 0.0292 1959 0.1196 

1960 -0,0700 0.0147 -0.0123 -0,0161 0,0326 0.0211 -0.0234 0.0317 -0.0590 -0.0007 0.0465 0,0479 1960 0.0047 

1961 0.0645 0.0319 00270 0.0051 0,0239 -0,0275 0.0342 0.0243 -0,0184 0.0298 0,0447 0.0046 1961 0.2689 

1962 -0.0366 0-0209 -0.0046 -0,0607 -0.0811 -00803 0.0652 0.0208 -0.0465 0.0064 0.1086 0.0153 1962 -0.0873 

1963 0.0506 -0.0239 0.0370 0.0500 0.0193 -0,0188 -0.0022 0,0535 -0.0097 0.0339 -0.0046 0.0262 1963 0.2280 

1964 00283 0.0147 0.0165 0.0075 0.0162 0.0178 0.0195 -0.0118 0.0301 0.0096 0.0005 0.0056 1964 0.1648 

1965 0.0345 0.0031 -0.0133 0,0356 -0.0030 -0.0473 0.0147 0.0272 0.0334 0.0289 -o.0031 0.0106 1965 0.1245 

1966 0.0062 -0.0131 -0.0205 0.0220 -0.0492 -00146 -0.0120 -0.0725 -0.0053 0.0494 0.0095 0.0002 1966 -0.1006 

1967 0.0798 0.0072 0.0409 0.0437 -0,0477 0.0190 0.0468 -0.0070 0.0342 -0.0276 0.0065 00278 1967 0.2398 

1968 -0.0425 -0.0261 of)110 00834 0.0161 0.0105 -0.0772 0.0164 0.0400 0.0087 0.0531 -0.0402 1968 0.1106 

1969 -0.0068 -0.0426 0.0359 0.0229 0.0026 -0.0542 -0.0587 0.0454 -0.0236 0.0459 -0.0297 -0.0177 1969 -0.0850 

1970 -0.0743 0.0558 0.0044 -00875 -0.0578 -0.0466 0.0769 0.0478 0.0362 -0.0083 0.0506 0.0597 1970 0.0386 

1971 0.0432 0.0117 0.0394 0.0389 -0.0391 0.0033 -0.0387 0,0388 -0.0044 -0.0392 0.0002 0.0888 1971 0.1430 

1972 0.0206 0.0277 00083 0.0068 0.0197 -0.0194 0.0048 0.0369 -0.0025 0.0118 0.0481 0.0142 1972 0.1900 

1973 -0,0149 -0.0352 0.0008 -00383 -0-0163 -0.0040 0.0407 -0.0341 0.0427 0,0017 -0.1 T 09 0.0198 1973 -0.1469 

1974 -0.0072 -0.0007 -0.0205 -0.0359 -0.0302 -0.0113 -0.0742 -0,0864 -0.1152 0.1681 -0.0488 -0.0156 1974 -0.2647 

1975 01272 0.0638 0.0254 0.0510 0.0477 0.0477 -0,0644 -0.0176 -0.0312 0.0653 0.0282 -0.0081 1975 0.3723 

1976 0.1217 -0.0084 00337 -0.0078 -0.0111 0.0443 -0.0048 -0.0018 0.0258 -0.0186 -0.0041 0.0561 1976 0.2393 

1977 -0.0473 -00182 -0,0105 0.0042 -0,0196 0.0494 -0.0124 -00172 0.001 6 -0.0390 0.0316 0.0075 1977 -0.0716 

1978 -0.0574 -0.0203 0.0294 0.0902 0.0092 -00138 0.0583 0.0301 -0.0032 -0.0872 0.021 5 0.0196 1978 0.0657 

1979 0.0443 -0.0321 0.0596 0.0063 -0,0217 004<35 0,0134 0.0577 0.0043 -0.0640 0.0475 0.0214 1979 0.1861 

1980 0.0622 -o.oool -0.0972 0.0462 0.0515 0.0316 0.0696 0,0101 0.0294 0.0202 0.1065 -0.0302 1980 0.3250 
1981 -0.0418 0.0174 0.0400 -0.0193 0.0026 -0.0063 0.0021 -0.0577 -0.0493 0.0540 0.0413 -0.0256 1981 -0.0492 
19B2 -0.0131 -0.0559 -0.0052 0 0452 -0.0341 -0.0150 -0.0178 0.1214 0,0125 0.1151 0.0404 0,0193 1982 02155 

1983 0,0372 0.0229 00369 0.0788 -0.0087 0,0389 -0.0295 0.0-150 0.0138 -0.0116 0,0211 -0.0052 1983 0.2256 
1984 -0.0056 -0.0352 0,0173 0.0095 -0,0554 0.0217 -0.0124 0,1104 0.0002 0.0039 -0.0112 0 0263 1984 0.0627 
1985 0.0779 0.0122 00007 -0.0009 0.0578 0.0157 -0,0015 -0.0085 -0.0313 0,0462 0.0686 0.0484 1985 0.3173 
1986 0.0056 0-0747 0.0558 -0.0113 0.0532 0.0169 -0.0559 0.0742 -0.0827 0.0577 0.0243 -0.0255 1986 0.1867 
1987 0.1347 00395 0.0289 -0.0089 0.0087 0.0505 0.0507 0.0373 -0.0219 -0.21 54 -0.0824 0.0761 1987 0.0525 

'Compound annual return 
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Appendix A-1 
Large-Capitalization Stocks: Total Return 
From 1926 to 2020 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Jan - Dec * 1988 0 . 0421 0 . 0466 - 0 . 0309 0 . 0111 0 . 0086 0 . 0459 - 00038 - 0 . 0339 00426 0 . 0278 - 0 . 0143 0 . 0174 1988 0 . 1661 7989 0 . 0732 - 0 . 0249 0 . 0233 0 . 0519 0 . 0405 - 0 . 0057 0 . 0903 0 . 0195 - 0 . 0041 - 0 , 0232 0 . 0204 0 . 0240 1989 0 . 3169 1990 - 0 . 0671 0 . 0729 0 , 0265 - 0 . 0249 00975 - 0 . 0067 - 0 . 0032 - 00904 - 0 . 0487 - 0 . 0043 0 . 0646 0 . 0279 1990 - 0 . 0310 7997 0 . 0436 0 . 0715 0 . 0242 0 , 0024 0 . 0431 - 0 . 0458 0 . 0466 0 . 0237 - 0 , 0167 0 . 0134 - 0 . 0403 0 . 1144 1991 03047 1992 - 00186 00130 - 0 . 0194 0 . 0294 0 . 0049 - 0 . 0149 0 . 0409 - 0 . 0205 0 . 0118 0 . 0035 0 . 0341 0 . 0123 1992 0 . 0762 7993 0 . 0084 0 . 0136 0021 1 - 0 , 0242 0 . 0268 00029 - 0 , 0040 0 . 0379 - 0 . 0077 0 , 0207 - 0 . 0095 0 . 0121 1993 0 . 1008 7994 0 . 0340 - 0 . 0271 - 0 , 0436 0 . 0128 0 . 0164 - 0 . 0245 0 . 0328 0 , 0410 - 0 . 0245 0 . 0225 - 00364 0 . 0148 1994 0 . 0132 7995 0 . 0259 0 . 0390 0 . 0295 0 , 0294 0 . 0400 0 . 0232 00332 0 . 0025 0 . 0422 - 0 . 0036 0 . 0439 0 . 0193 1995 0 . 3758 1996 0 . 0340 0 , 0093 0 . 0096 0 , 0147 0 . 0258 0 . 0038 - 0 . 0442 0 . 0211 0 . 0563 0 . 0276 0 , 0756 - 0 . 0198 1996 0 . 2296 7997 0 . 0625 0 , 0078 - 0 . 0411 0 . 0597 0 . 0609 0 . 0448 00796 - 0 . 0560 0 . 0548 - 0 . 0334 0 . 0463 0 , 0172 1997 03336 7998 0 , 0111 0 . 0721 0 . 0512 0 . 0101 - 0 . 0172 0 . 0406 - 0 . 0106 - 0 , 1446 0 . 0641 0 . 0813 0 . 0606 0 , 0576 1998 0 . 2858 1999 00418 - 0 . 031 1 0 , 0400 0 . 0387 - 0 . 0236 0 . 0555 - 0 . 031 2 - 0 . 0049 - 0 . 0274 0 . 0633 0 . 0203 0 . 0589 1999 0 . 2104 2000 - 0 . 0502 - 0 . 0189 00978 - 0 . 0301 - 0 . 0205 0 . 0247 - 00156 0 . 0621 - 0 . 0528 - 0 - 0042 - 00788 0 . 0049 2000 - 0 , 0910 
2001 0 . 0355 - 0 . 0912 - 0 . 0634 0 . 0777 0 . 0067 - 0 . 0243 - 0 _ 0098 - 0 . 0626 - 0 . 0808 0 . 0191 0 . 0767 0 . 0088 2001 - 0 . 1189 
2002 - 0 . 0146 - 0 . 0193 00376 - 0 . 0606 - 0 . 0074 - 0 . 0712 - 0 . 0780 00066 - 0 . 1087 0 , 0880 0 , 0589 - 0 . 0587 2002 - 0 . 2210 
2003 - 0 . 0262 - 0 . 0750 0 . 0097 0 . 0824 0 . 0527 0 . 0128 0 . 0176 0 . 0195 - 0 . 0106 00566 0 . 0088 0 , 0524 2003 02868 
2004 0.0184 0.0139 -0.0151 -0.0157 0.0137 0.0194 -0.0331 0.0040 0.0108 0.0153 0.0405 0,0340 2004 0.1088 

2005 - 0 . 0244 0 . 0210 - 0 . 0177 - 0 . 0190 0 . 0318 0 . 0014 0 . 0372 - 0 . 0091 0 . 0081 - 0 . 0167 0 . 0378 0 . 0003 2005 0 . 0491 
2006 0 . 0265 00027 0 . 0124 0 . 0134 - 0 . 0288 0 , 0014 00062 00238 0 . 0258 00326 0 . 0190 0 . 01 40 2006 0 . 1579 
2007 0.0151 -0,0196 00112 0,0443 0.0349 -0.0166 -0.0310 0.0150 0.0374 0.0159 -0.0418 -0.0069 2007 0.0549 
2008 -0.0600 -0.0325 -0.0043 0.0487 00130 -00843 -0.0084 0,0145 -0.0891 -0.1679 -0.0718 0,0106 2008 -0.3700 
2009 -0.0843 -0,1065 0.0876 0,0957 0.0559 0,0020 0,0756 0.0361 0,0373 -0.0186 0.0600 0.0193 2009 0.2646 
2010 -0.0360 0-0310 0.0603 0.0158 -0.0799 -0.0523 0.0701 -0.0451 0.0892 0.0380 0.0001 0.0668 2010 01506 
2011 0.0237 0.0343 0.0004 0.0296 -0,0113 -0.0167 -0.0203 -0.0543 -0.0703 0.1093 -0.0022 0.0102 2011 0.0211 
2012 0.0448 0.0432 0.0329 -0.0063 -0.0601 0.041 2 0.01 39 0.0225 0.0258 -0,0185 0.0058 0.0091 2012 0.1600 
2013 0.0518 0.0136 0.0375 0.0193 0.0234 -00134 0.0509 -0,0290 0.0314 0.0460 0.0305 0.0253 2013 0.3239 
2014 -0,0346 0.0457 0.0084 0-0074 0.0235 0.0207 -0.0138 0.0400 -0.0140 0,0244 00269 -0.0025 2014 0,1369 
2015 - 0 . 0300 00575 - 0 . 0158 0 . 0096 0 . 0129 - 0 . 0194 0 - 0210 - 0 - 0603 - 0 . 0247 0 . 0844 0 . 0030 - 0 . 0158 2015 0 . 0138 
2016 -0.0496 -0.0013 0.0678 0.0039 0.0180 0.0026 0.0369 0.0014 0.0002 -0.0182 0.0370 0.0798 2016 0,7796 
2077 0 . 0190 0 . 0397 0 - 0012 0 . 0103 0 . 0141 0 , 0062 0 . 0206 0 . 0031 00206 0 . 0233 0 . 0307 0 . 0711 2017 0 . 2183 
10 -\ 8 0 . 0573 - 0 . 0369 - O . 0254 0 . 0038 0 . 0241 0 . 0062 0 . 0372 0 . 0326 0 . 0057 - 0 . 0684 O , 0204 - 0 . 0903 2018 - 0 . 0438 
207 9 O . Osol C . 0327 0 - O - 194 0 . 0405 - 0 . 0635 0 . 0705 0 . 0144 - 0 . 0158 0 . 0187 0 . 0217 0 . 0363 0 . 0302 2019 0 . 374g 
2010 - 0 . 0004 - 0 . 0813 - C . 1 235 0 . 1282 O . 0476 O . Ol 99 0 , 0564 0 . 0719 - O . 0380 - 0 - 0265 O . 1095 O . 0384 2020 0 . 1840 
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Appendix A-7 
Long-term Government Bonds: Income Returns 
From 1926 to 2020 

Jul Aug Sep Oct Nov Dec Year Jan-Dec' 
)31 0.0031 0.0030 0 0030 0,0031 0.0030 1926 0 0373 
)27 0.0029 0.0027 0.0028 0 0027 0.0027 1927 0 0341 
)27 0,0029 0,0027 00030 0 0027 0,0029 1928 0.0322 
)32 0.0030 0.0032 0.0031 0.0026 0.0031 1929 0,0347 
)28 0,0026 0 0029 0·0027 0.0026 0 0028 1930 0.0332 
)27 0 0027 0 0027 0.0029 00031 0.0032 1931 0.0333 
)28 0.0028 0 0026 0,0027 0.0026 0.0027 1932 0.0369 
)26 0 0026 0.0025 0,0026 0.0025 0.0028 1933 0,0312 
]24 0.0024 0.0023 0.0027 0.0025 0.0025 1934 0.0318 
]24 0.0023 0 0023 0,0023 0 0024 0 0024 1935 0.0281 
)23 0,0023 0,0021 0,0023 0.0022 0.0022 1936 0,0277 
)24 0,0023 0 0023 0.0023 0.0024 0 0023 1937 0.0266 
)21 0.0022 0.0021 0.0022 0,0021 0.0022 1938 0,0264 
)19 0.0018 0.0019 0 0023 0,0020 00019 1939 0.0240 
)20 0,0019 0.0018 0.0018 0.0018 0 0017 1940 0 0223 
)16 0.0016 0.0016 0.0016 0.0014 0.0016 1941 0.0194 
)21 0,0021 0 0020 0.0021 0,0020 0,0021 1942 0.0246 
)21 0.0021 0 0020 0.0020 0.0021 00021 1943 0 0244 
)21 0 0021 0 0020 0,0021 0.0020 0 0020 1944 0,0246 
)18 0.0019 0 0018 0.0019 0.0018 0,0018 1945 0 0234 
)19 0 0017 0 0018 0.0019 0.0018 0,0019 1946 0 0204 
)18 0.0017 00018 0,0018 0.0017 0.0021 1947 0 0213 
]19 0.0021 0 0020 0,0019 0 0021 0 0020 1948 0 0240 
)17 0.0019 0.0017 0,0018 0.0017 0.0017 1949 0.0225 
)18 0 0018 0.0017 00019 00018 0.0018 1950 0.0212 
)23 0,0021 0,0019 0.0023 0.0021 0.0022 1951 0,0238 
)22 0 0021 0 0023 0.0023 0 0021 0,0024 1952 0 0266 
)25 0.0025 0.0025 0.0023 0.0024 00024 1953 0 0284 
]22 0 0023 0 0022 0,0021 0.0023 D 0023 1954 0.0279 
)23 0.0027 0.0024 0.0025 0.0024 0 0024 1955 0 0275 
)26 0,0026 0 0025 0 0029 0 0027 0 0028 1956 0.0299 

59
9 

T 

Year Jan Feb Mar Apr May Jun 
1926 0.0031 0,0028 0,0032 0.0030 0 0028 0.0033 0.0C 
1927 00030 0 0027 0,0029 0.0027 0.0028 0.0027 0.0( 
1928 0 0027 0,0025 0.0027 0.0026 0,0027 0,0027 0.0£ 
1929 0.0029 0 0027 0,0028 0.0034 0 0030 0.0029 0.0( 
1930 0.0029 0 0026 0.0029 0,0027 0,0027 0 0029 0.0[ 
1931 0.0028 0,0026 0.0029 0.0027 0.0026 0.0028 0 0( 
1932 0,0032 0.0032 0.0031 0,0030 0,0028 0 0028 0.0[ 
1933 0 0027 0.0023 0.0027 0.0025 0.0028 0.0025 0.0( 
1934 0,0029 0,0024 0.0027 0.0025 0 0025 0,0024 0 oc 
1935 0 0025 0 0021 0.0022 0.0023 0.0023 0,0022 0,0[ 
1936 0.0024 0.0023 0.0024 0.0022 0.0022 0.0024 0.0( 
1937 0 0021 0 0020 0.0022 0,0023 0.0022 0.0025 0.0[ 
1938 0.0023 0.0021 0 0023 0.0022 0 0022 0 0021 0 0( 
1939 0.0021 0,0019 0.0021 0.0019 0.0020 0.0018 0.0[ 
1940 0.0020 0.0018 0 0019 0,0018 0.0019 0.0019 0.0( 
1941 0.0016 0.0016 0 0018 00017 0.0017 0 0016 0.0[ 
1942 0.0021 0.0019 0.0021 0,0020 0 0019 0.0021 0.0[ 
1943 0 0020 0,0019 0 0021 0 0020 0.0019 0.0021 0.0( 
1944 0.0021 0.0020 0.0021 0,0020 0.0022 0 0020 0 0( 
1945 0.0021 00018 0 0020 0.0019 0.0019 0.0019 0.0( 
1946 0.0017 0 0015 0.0016 00017 0 0018 0,001G 0 0( 
1947 0.0018 0.0016 0.0018 0.0017 00017 0.0019 0.0( 
1948 0 0020 0 0019 0,0022 0.0020 00018 0.0021 0.0( 
1949 0.0020 0 0018 00019 0.0018 0.0020 0,0019 0 oc 
1950 0 0018 0 0016 0.0018 0.0016 0.0019 0.0017 0.0[ 
1951 0.0020 0,0017 0,0019 0 0020 0 0021 0 0020 o.oc 
1952 0.0023 0.0021 0.0023 0.0022 0 0020 0 0022 0 0[ 
1953 0.0023 0,0021 0,0025 0,0024 0 0024 0 0027 0.0[ 
1954 0,0023 0.0022 00025 0.0022 0.0020 0 0025 0 0[ 
1956 0,0022 0 0022 0,0024 0.0022 0 0025 0.0023 0.0[ 
1956 0 0025 0 0023 0 0023 0.0026 0.0026 0.0023 0.0[ 
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Appendix A-7 
Long-term Government Bonds: Income Returns 
From 1926 to 2020 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Jan-Dec' 1957 0.0029 0.0025 0,0026 0.0029 0.0029 0 0025 0.0033 0.0030 0.0031 0.0031 0.0029 0.0029 1957 0.0344 1958 0,0027 0.0025 0.0027 00026 0.0024 0 0027 0.0027 0,0027 00032 0.0032 0.0028 0.0033 1958 0.0327 1959 0.0031 0.0031 0.0035 0.0033 0.0033 0 0036 0.0035 0.0035 0,0034 0.0035 0,0035 0.0036 1959 0.0401 1960 0.0035 0.0037 0.0036 0,0032 0.0037 0 0034 0.0032 0.0034 0.0032 0.0033 0.0032 0 0033 1960 0.0426 1961 00033 0.0030 0.0031 0.0031 0 0034 0.0032 0.0033 0.0033 0,0032 0 0034 0 0032 0.0031 1961 0,0383 1962 0.0037 0.0032 0.0033 0 0033 0.0032 0.0030 0.0034 0,0034 0,0030 0.0035 0 0031 0.0032 1962 0,0400 1963 0 0032 0 0029 0 0031 00034 0.0033 0.0030 0,0036 0 0033 0.0034 0.0034 0.0032 0,0036 1963 0 0389 1964 0,0035 0.0032 0.0037 0 0035 0.0032 0.0038 0.0035 0.0035 0.0034 0.0034 0,0035 0,0035 1964 0.0415 1965 0 0033 0.0032 0.0038 0,0033 0.0033 0.0038 0,0034 0.0037 0 0035 0 0034 0.0037 0,0037 1965 0.0419 1966 0 0038 0.0034 0.0040 0.0036 0.0041 0.0039 0 0038 0 0043 0,0041 0.0040 0.0038 0.0039 1966 0.0449 1967 0.0040 0,0034 0.0039 0.0035 0.0043 0.0039 0,0043 0,0042 0,0040 0 0045 00045 0,0044 1967 0,0459 1968 0,0050 0.0042 0.0043 0.0049 0.0046 0.0042 0,0048 0.0042 0.0044 0,0045 0 0043 0.0049 1968 0.0550 1969 0,0050 0,0046 0.0047 0 0055 0 0047 0.0055 0,0052 0.0048 0 0055 0,0057 0.0049 0.0060 1969 0.0595 1970 0.0056 0 0052 0.0056 0,0054 0 0055 0.0064 0,0059 0.0057 0.0056 0,0055 0.0058 0.0053 1970 0.0674 1971 0 0051 0,0046 00056 0.0048 0.0047 0.0056 0,0052 0,0055 0.0050 0,0047 0.0051 0.0050 1971 0.0632 1972 0.0050 0.0047 0.0049 0,0048 0.0055 0.0049 0 0051 0.0049 0.0047 0.0052 0,0048 0.0045 1972 0.0587 1973 0.0054 0.0051 0.0056 0.0057 0 0058 0.0055 0.0061 0 0062 0.0055 0,0063 0.0056 0,0060 1973 0.0651 1974 0.0061 0 0055 0.0059 0.0068 0,0068 0.0061 0.0072 0,0065 0.0071 0.0070 0 0062 0 0067 1974 0.0727 1975 00068 0.0060 0.0066 0.0067 0.0067 0 0070 0.0068 0.0065 0.0073 0.0072 0.0061 0.0075 1975 0.0799 1976 0.0065 0.0061 0.0071 0 0064 0.0059 00073 0,0065 0,0069 0 0064 0.0061 00066 0.0063 1976 0.0789 1977 00059 0 0057 0.0065 0,0061 0,0067 0.0062 0 0059 0.0067 0.0061 0.0063 0.0063 0 0062 1977 0 0714 1978 0.0069 0,0060 0,0069 0 0063 0.0075 0.0069 0 0073 0,0070 0 0065 0.0073 0,0071 0.0068 1978 0.0790 1979 0,0079 0 0065 0.0074 0.0(]76 0.0077 0.0071 0.0076 0.0073 0.0068 0.0082 0.0083 0,0083 1979 0 0886 1980 0 0083 0 0084 0,0099 0,0100 0.0087 0.0086 0.0084 0 0081 0 0097 0.0097 0,0091 0.0108 1980 0 0997 1981 0 0094 0.0088 0.0111 0.0101 0.0104 0.0109 0.0109 0.0110 0.0114 0.0117 00113 0,0100 1981 0,1155 1982 0 0108 0.0103 00124 0.0112 0,0101 0,0120 0,0114 0,0112 0,0100 0,0091 0,0095 0.0093 1982 0.1350 1983 0.0087 0.0081 0.0089 00085 0 0091 0 0090 0 0088 0.0103 0.0096 0.0095 0.0094 0 0094 1983 0.1038 1984 0.0103 0,0092 0.0098 0 0104 0 0103 0.0106 0.0116 0.0106 0 0094 0 0108 0,0091 0.0098 1984 0.1174 1985 0.0096 0 0082 0.0094 00102 0.0097 0 0080 0 0094 0.0085 0,0088 0.0089 0 0081 0 0086 1985 01125 1986 0.0079 0.0073 0.0071 00063 0 0062 0.0070 0,0066 0.0063 0 0065 0.0069 0 0059 0.0070 1986 0.0898 1987 0.0064 0.0059 0.0066 0 0065 0.0066 0,0075 0.0073 0 0075 0.0075 0.0079 0.0075 0.0078 1987 0.0792 

'Compound annual return 
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Appendix A (21) 
2021 SBBI® Yearbook 

Appendix A-7 
Long-term Government Bonds, Income Returns 
From 1926 to 2020 

Sep Oct Nov Dec Year Jan-Dec' 

0,0076 0 0076 0.0070 0,0075 1988 0,0897 
0.0065 0.0072 0.0064 0 0064 1989 0.0881 
0,0069 0.0081 0,0071 0.0072 1990 0.0819 
00068 0 0065 0 0060 0,0068 1991 0.0822 
0 0058 0.0057 0,0061 00063 1992 0.0726 
0,0050 0.0049 0,0053 0.0055 1993 0.0717 
0.0061 0.0066 0,0064 0,0066 1994 0.0659 
0.0052 o.0057 0,0051 0.0049 1995 0.0760 
0 0060 0 0058 0,0052 0.0056 1996 0.0618 
0.0058 0.0054 0.0047 0.0054 1997 0.0664 
0.0044 0.0042 0.0045 0 0045 1998 0.0583 
0.0052 0 0050 0.0056 0.0055 1999 0.0557 
0.0046 00053 0.0048 0.0045 2000 0,0650 
0,0041 0.0048 0.0041 0.0046 2001 0.0553 
0.0042 0.0040 0.0040 0.0045 2002 0,0559 
0.0046 0.0041 0.0039 0.0047 2003 0 0480 
0 0040 0 0038 0 0041 0,0043 2004 0,0502 
0.0035 0.0039 0 0039 0,0039 2005 0.0469 
0,0039 0,0042 0.0039 0.0036 2006 0.0468 
0.0037 0.0043 0.0039 0.0037 2007 0 0486 
00039 0,0037 0.0036 0.0033 2008 0 0445 
0.0034 0 0033 0 0035 0,0034 2009 0,0347 
0.0026 0.0027 0.0032 0 0032 2010 0.0425 
0.0026 0.0022 0,0024 0.0022 2011 0.0382 
0 0017 0.0021 0,0019 0 0019 2012 0.0246 
0 0029 0.0029 0 0027 0,0031 2013 0 0288 
0.0023 0.0025 0.0023 00022 2014 0,0341 
0.0021 0 0021 0.0022 0 0022 2015 0.0247 
0.0015 0.0016 0.0018 0.0022 2016 0.0230 
0.0019 00022 0.0021 0,0020 2017 0 0267 
0.0022 0.0030 0.0028 0,0027 2018 0.0282 
0,0015 0,0016 0.0016 0,0018 2019 0.0255 
0.0000 0 0009 0.0011 0 0011 2020 0.0142 

Year Jan Feb Mar Apr May Jun Jul Aug 
1988 0,0072 0.0071 0 0072 0,0070 0.0078 0 0076 0 0071 0,0083 

1989 0 0080 0.0069 0.0079 0,0070 0 0080 0.0070 0 0068 0 0066 
1990 0,0073 0.0066 0.0071 0.0075 0.0075 0,0068 0.0074 0.0071 
1991 0.0071 0.0064 00064 0 0076 0.0068 0 0063 0 0076 0.0068 

1992 0.0061 0.0059 0.0067 0 0065 0,0061 0,0067 0.0063 0.0060 

1993 0.0059 0.0055 0,0063 0.0057 0.0052 0.0062 0.0054 0.0056 

1994 0.0055 0.0049 0,0058 0.0057 0 0063 0 0061 0.0060 0,0066 

1995 0,0070 0.0059 0 0064 0.0058 0.0065 0.0054 0 0056 0.0057 

1996 0.0054 0,0048 0.0052 0.0059 0,0058 0,0054 0.0062 0 0057 
1997 0,0056 0.0051 0.0059 0.0059 0.0058 0,0059 0.0058 0.0049 

1998 0.0048 00044 0.0052 0.0049 0.0048 0,0052 0.0049 0.0048 

1999 0.0042 0,0040 0.0053 0 0048 0 0045 0.0055 0,0051 0.0054 

2000 0.0057 0 0051 0.0054 0.0047 0.0056 0.0052 0.0052 0.0050 

2001 0.0049 0,0042 0.0045 0.0047 0,0050 0.0047 0,0052 0.0046 
2002 0.0048 0.0043 0.0043 0,0054 0.0049 0.0044 0.0051 0.0044 
2003 0.0041 0,0038 0.0040 0.0040 0,0039 0.0036 0.0038 0.0042 

2004 0,0042 0.0038 0,0043 0.0039 0.0040 0.0048 0.0043 0 0045 

2005 0.0041 0.0035 0.0041 0.0039 0.0040 0.0036 0,0034 0.0040 
2006 0.0040 0.0036 0.0039 0.0039 0.0048 0.0044 0 0045 0.0043 

2007 0,0043 0.0038 0.0039 0.0042 0.0041 0,0040 0.0046 0.0042 

2008 0,0040 0.0034 0.0037 0,0035 0.0037 0,0040 0.0039 0.0036 

2009 0.0024 0.0030 0,0035 0 0029 0.0033 0.0038 0.0036 0 0036 

2010 0 0036 0 0033 0,0040 0.0038 0 0034 0,0037 0.0031 0.0032 

2011 0,0035 0.0032 0.0036 0.0034 0.0036 0,0032 0.0032 0,0034 
2012 0 0021 0 0020 0,0022 0 0025 0 0023 0 0018 0.0020 0 0018 

2013 0 0022 0 0022 0,0021 0,0026 0,0023 0.0024 0 0030 0 0028 

2014 0.0032 0,0026 0.0029 0.0028 0,0028 0,0025 0.0027 0,0026 

2015 0-0020 0.001 5 0 0021 00019 0 0020 0.0023 0 0024 0.0022 

2016 0.0021 0.0020 0.0018 0.0017 0,0020 0.0018 0.0014 0.0016 
2017 0.0024 0.0021 0.0023 0,0021 0.0024 0.0021 0.0022 0 0022 

2018 0.0024 0 0022 00024 0,0025 0 0025 0.0023 0 0025 0 0025 

2019 0.0025 0.0022 0.0023 0.0023 0,0023 0.0018 0,0021 0.0019 

2020 00020 0.0015 0.0013 0.0009 0.0009 0.0009 0 0010 0 0008 

'Compound annua\ return 
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Chapter 6: Alternative Asset Pricing Models 

The model is analogous to the standard CAPM, but with the return on a 
minimum risk portfolio that is unrelated to market returns, Rz, replacing the 
risk-free rate, R+ The model has been empirically tested by Black, Jensen, 
and Scholes (1972), who find a flatter than predicted SML, consistent with 
the model and other researchers' findings. An updated version of the Black-
Jensen-Scholes study is available in Brealey, Myers, and Allen (2006) and 
reaches similar conclusions. 

The zero-beta CAPM cannot be literally employed to estimate the cost of 
capital, since the zero-beta portfolio is a statistical construct difficult to repli-
cate. Attempts to estimate the model are formally equivalent to estimating 
the constants, a and b, in Equation 6-2. A practical alternative is to employ 
the Empirical CAPM, to which we now turn. 

6.3 Empirical CAPM 
As discussed in the previous section, several finance scholars have developed 
refined and expanded versions of the standard CAPM by relaxing the con-
straints imposed on the CAPM, such as dividend yield, size, and skewness 
effects. These enhanced CAPMs typically produce a risk-return relationship 
that is flatter than the CAPM prediction in keeping with the actual observed 
risk-return relationship. The ECAPM makes use of these empirical findings. 
The ECAPM estimates the cost of capital with the equation: 

K = RF + & + 13 x (MRP - a) (6-5) 
where d is the "alpha" of the risk-return line, a constant, and the other 
symbols are defined as before. All the potential vagaries of the CAPM are 
telescoped into the constant d, which must be estimated econometrically from 
market data. Table 6-2 summarizeslo the empirical evidence on the magnitude 
of alpha. 11 

~o The technique is formally applied by Litzenberger, Ramaswamy, and Sosin (1980) 
to public utilities in order to rectify the CAPM's basic shortcomings. Not only do 
they summarize the criticisms of the CAPM insofar as they affect public udlities, 
but they also describe the econometric intricacies involved and the methods of 
circumventing the statistical problems. Essentially, the average monthly returns 
over a lengthy time period on a large cross-section of securities grouped into 
portfolios are related to their corresponding betas by statistical regression techniques; 
that is, Equation 6-5 is estimated from market data. The utilit:y' s beta value is 
substituted into the equation to produce the cost of equity figure. Their own results 
demonstrate how the standard CAPM underestimates the cost of equity capital of 
public utilities because of utilities' high dividend yield and return skewness. 

'1 Adapted from Vilbert (2004). 
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TABLE 6-2 
EMPIRICAL EVIDENCE ON THE ALPHA FACTOR 

Author 

Fischer (1993) 
Fischer, Jensen and Scholes (1972) 
Fama and McBeth (1972) 
Fama and French (1992) 
Litzenberger and Ramaswamy (1979) 
Litzenberger, Ramaswamy and Sosin (1980) 
Pettengill, Sundaram and Mathur (1995) 
Morin (1989) 

Range of alpha 

- 3.6% to 3.6% 
-9.61% to 12.24% 

4.08% to 9.36% 
10.08% to 13.56% 
5.32% to 8.17% 
1.63% to 5.04% 

4.6% 
2.0% 

For an alpha in the range of 1%-2% and for reasonable values of the market 
risk premium and the risk-free rate, Equation 6-5 reduces to the following 
more pragmatic form: 

K = RF + 0.25 CRM - Ftp) + 0.75 13(RM - RF) (6-6) 

Over reasonable values of the risk-free rate and the market risk premium, 
Equation 6-6 produces results that are indistinguishable from the ECAPM of 
Equation 6-5.12 

An alpha range of 1%-2% is somewhat lower than that estimated empirically. 
The use of a lower value for alpha leads to a lower estimate of the cost of 
capital for low-beta stocks such as regulated utilities. This is because the use 
of a long-term risk-free rate rather than a short-term risk-free rate already 
incorporates some of the desired effect of using the ECAPM. That is, the 

12 Typical of the empirical evidence on the validity of the CAPM is a study by Morin 
(1989) who found that the relationship between the expected return on a security 
and beta over the period 1926-1984 was given by: 

Return = 0.0829 + 0.0520 B 
Given that the risk-free rate over the estimation period was approximately 6% and 
that the market risk premium was 8% during the period of study, the intercept of 
the observed relationship between return and beta exceeds the risk-free rate by 
about 2%, or 1/4 of 8%, and that the slope of the relationship is close to 3/4 of 
8%. Therefore, the empirical evidence suggests that the expected return on a security 
is related to its risk by the following approximation: 

K = RF + x(RM - RA + (1 - x)13(RM - RA 
where x is a fraction to be determined empirically. The value of x that best explains 
the observed relationship Return = 0.0829 + 0.0520 0 is between 0.25 and 0.30. 
If x = 0.25, the equation becomes: 

K = Ry + 0.25(RM - RF) + 0·75/3(RM - RF) 
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long-tenn risk-free rate version of the CAPM has a higher intercept and a 
flatter slope than the short>term risk-free version which has been tested. Thus, 
it is reasonable to apply a conservative alpha adjustment. Moreover, the 
lowering of the tax burden on capital gains and dividend income enacted in 
2002 may have decreased the required return for taxable investors, steepening 
the slope of the ECAPM risk-return trade-off and bring it closer to the CAPM 
predicted returns.13 

To illustrate the application of the ECAPM, assume a risk-free rate of 5%, 
a market risk premium of 7%, and a beta of 0.80. The Empirical CAPM 
equation (6-6) above yields a cost of equity estimate of 11.0% as follows: 

K = 5% + 0.25(12% - 5%) + 0.75 x 0.80(12% - 5%) 

= 5.0% + 1.8% + 4.2% 

= 11.0% 

As an alternative to specifying alpha, see Example 6-1. 

Some have argued that the use of the ECAPM is inconsistent with the use 
of adjusted betas, such as those supplied by Value Line and Bloomberg. This 
is because the reason for using the ECAPM is to allow for the tendency of 
betas to regress toward the mean value of 1.00 over time, and, since Value 
Line betas are already adjusted for such trend, an ECAPM analysis results 
in double-counting. This argument is erroneous. Fundamentally, the ECAPM 
is not an adjustment, increase or decrease, in beta. This is obvious from the 
fact that the expected return on high beta securities is actually lower than that 
produced by the CAPM estimate. The ECAPM is a formal recognition that 
the observed risk-return tradeoff is flatter than predicted by the CAPM based 
on myriad empirical evidence. The ECAPM and the use of adjusted betas 
comprised two separate features of asset pricing. Even if a company's beta 
is estimated accurately, the CAPM still understates the return for low-beta 
stocks. Even if the ECAPM is used, the return for low-beta securities is 
understated if the betas are understated. Referring back to Figure 6-1, the 
ECAPM is a return (vertical axis) adjustment and not a beta (horizontal 
axis) adjustment. Both adjustments are necessary. Moreover, recall from 
Chapter 3 that the use of adjusted betas compensates for interest rate sensitivity 
of utility stocks not captured by unadjusted betas. 

13 The lowering of the tax burden on capital gains and dividend income has no impact 
as far as non-taxable institutional investors (pension funds, 401K, and mutual funds) 
are concerned, and such investors engage in very large amounts of trading on 
security markets. It is quite plausible that taxable retail investors are relatively 
inactive traders and that large non-taxable investors have a substantial influence on 
capital markets. 
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Chapter 6 
Alternative Asset Pricing Models 

6.1 Empirical Validity of the CAPM 

The last chapter showed that the practical difficulties of implementing the 
CAPM approach are surmountable. Conceptual and empirical problems 
remain, however. 

At the conceptual level, the CAPM has been submitted to criticisms by 
academicians and practitioners. Contrary to the core assumption of the CAPM, 
investors may choose not to diversify, and bear company-specific risk if 
abnormal returns are expected. A substantial percentage of individual investors 
are indeed inadequately diversified. Short selling is somewhat restricted, in 
violation of CAPM assumptions. Factors other than market Iisk (beta) may 
also influence investor behavior, such as taxation, firm size, and restrictions 
on borrowing. 

At the empirical level, there have been countless tests of the CAPM to 
detennine to what extent security returns and betas are related in the manner 
predicted by the CAPM. The results of the tests support the idea that beta is 
related to security returns, that the risk-return tradeoff is positive, and that 
the relationship is linear. The contradictory finding is that the Iisk-return 
tradeoff is not as steeply sloped as predicted by the CAPM. With few excep-
tions, the empirical studies agree that the implied intercept term exceeds the 
risk-free rate and the slope tenn is less than predicted by the CAPM. That 
is, low-beta securities earn returns somewhat higher than the CAPM would 
predict, and high-beta securities earn less than predicted. This is shown pictori-
ally in Figure 6-1. A CAPM-based estimate of cost of capital underestimates 
the return required from low-beta securities and overstates the return required 
from high-beta securities, based on the empirical evidence. Brealey, Myers, 
and Allen (2006), among many others,1 provide recent empirical evidence 
very similar to the relationship depicted in Figure 6-1. This is one of the most 

1 For a summary of the empirical evidence on the CAPM, see Jensen (1972) and 
Ross (1978). The major empirical tests of the CAPM were published by Friend 
and Blume (1975), Black, Jensen, and Scholes (1972), Miller and Scholes (1972), 
Blume and Friend (1973), Blume and Husic (1973), Fama and Macbeth (1972), 
Basu (1977), Reinganum (1981B), Litzenberger and Ramaswamy (1979), Banz 
(1981), Gibbons (1982), Stambaugh (1982), Shanken (1985), Black (1993), and 
Brealey, Myers, and Allen (2006). Evidence in the Canadian context is available 
in Morin (1980, 1981). 
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The Capital Asset Pricing Model: 
Theory and Evidence 

Eugene F. Fama and Kenneth R. French 

F'~ he capital asset pricing model (CAPM) of William Sharpe (1964) andJohn 
Lintner (1965) marks the birth of asset pricing theory (resulting in a 
Nobel Prize for Sharpe in 1990). Four decades later, the CAPM is still 

widely used in applications, such as estimating the cost of capital for firms and 
evaluating the perfonnance of managed portfolios. It is the centerpiece of MBA 
investment courses. Indeed, it is often the only asset pricing model taught in these 
courses.1 

The attraction of the CAPM is that it offers powerful and intuitively pleasing 
predictions about how to measure risk and the relation between expected return 
and risk. Unfortunately, the empirical record of the model is poor-poor enough 
to invalidate the way it is used in applications. The CAPM's empirical problems may 
reflect theoretical failings, the result ofmany simplifying assumptions. But they may 
also be caused by difficulties in implementing valid tests of the model. For example, 
the CAPM says that the risk of a stock should be measured relative to a compre-
hensive "market portfolio" that in principle can include not just traded financial 
assets, but also consumer durables, real estate and human capital. Even if we take 
a narrow view of the model and limit its purview to traded financial assets, is it 

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

m Eugene F. Fama is Robert R. McCormick Distinguished Seruice Professor of Finance, 
Graduate School of Business, Univenity of Chicago, Chicago, Illinois. Ke,zneth R. French is 
CaTI E. and Catherine M. Heidi Pmfessor of Finance, Tuck School of Business, Dartmouth 
College, Hanouer, New Hampshire. Their e-mail addresses are <eu,gme.fama@gsb.uchicago. 
edu> and <4#ench@dartmouth.edu>, respective#. 
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legitimate to limit further the market portfolio to U.S. common stocks (a typical 
choice), or should the market be expanded to include bonds, and other financial 
assets, perhaps around the world? In the end, we argue that whether the model's 
problems reflect weaknesses in the theory or in its empirical implementation, the 
failure of the CAPM in empirical tests implies that most applications of the model 
are invalid. 

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

The Logic of the CAPM 

The CAPM builds on the model of portfolio choice developed by Harry 
Markowitz (1959). In Markowitz's model, an investor selects a portfolio at time 
t - 1 that produces a stochastic return at t. The model assumes investors are risk 
averse and, when choosing among portfolios, they care only about the mean and 
variance of their one-period investment return. As a result, investors choose "mean-
variance-efficient" portfolios, in the sense that the portfolios 1) minimize the 
variance of portfolio return, given expected return, and 2) maximize expected 
return, given variance. Thus, the Markowitz approach is often called a "mean-
variance model." 

The portfolio model provides an algebraic condition on asset weights in mean-
variance-efficient portfolios. The CAPM turns this algebraic statement into a testable 
prediction about the relation between risk and expected return by idenlifying a 
portfolio that must be efficient if asset prices are to clear the market of all assets. 

Sharpe (1964) and Lintner (1965) add two key assumptions to the Markowitz 
model to identify a portfolio that must be mean-variance-efficient. The first assump-
tion is complete agTeemenk given market clearing asset prices at t - 1, investors agree 
on thejoint distribution of asset returns from t- 1 to t. And this distribution is the 
true one-that is, it is the distribution from which the returns we use to test the 
model are drawn. The second assumption is that there is borrowing and lending at a 
?ifk*ee rate, which is the same for all investors and does not depend on the amount 
borrowed or lent. 

Figure 1 describes portfolio opportunities and tells the CAPM story. The 
horizontal axis shows portfolio risk, measured by the standard deviation of portfolio 
return; the vertical axis shows expected return. The curve abc, which is called the 
minimum variance frontier, traces combinations of expected return and risk for 
portfolios of risky assets that minimize return variance at different levels of ex= 
pected return. (These portfolios do not include risk-free borrowing and lending.) 
The tradeoff between risk and expected return for minimum variance portfolios is 
apparent. For example, an investor who wants a high expected return, perhaps at 
point a, must accept high volatility. At point T, the investor can have an interme-
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Figure 1 
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diate expected return with lower volatility. If there is no risk-free borrowing or 
lending, only portfolios above b along abc are mean-variance-efficient, since these 
portfolios also maximize expected return, given their return variances. 

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

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

Rp= xR,+ (1 - x)Rg, 

E(Rp) = x19+ (1 - x)E(R,), 

a-(R,) = (1 - x)o-(Rg), x:§ 1.0, 

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

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

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

( Minimum Variance Condition for M ) E ( Ri ) = EORzM ) 

+ [ECRM) - .E(RZM)]PiM,i=1,..., N. 

In this equation, E(Ri) is the expected return on asset i, and BiM, the market beta 
of asset i, is the covariance of its return with the market return divided by the 
variance of the market return, 

cov(Ri, RM) 
(Market Beta) BiM = 02(RM) 

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

unit of beta , which is the expected market return , ECRM )' minus E ( RZM )· 
Since the market beta of asset i is also the slope in the regression of its return 

on the market return, a common (and correct) interpretation of beta is that it 
measures the sensitivity of the asset's return to variation in the market return. But 
there is another interpretation of beta more in line with the spirit of the portfolio 
model that underlies the CA-PM. The risk of the market portfolio, as measured by 
the variance of its return (the denominator of BiM), is a weighted average of the 

covariance risks of the assets in M (the numerators of 0 iM for different assets). 
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Thus, piM is the covariance risk of asset i in M measured relative to the average 
covariance risk of assets, which is just the variance of the market return.5 In 
economic terms, BiM is proportional to the risk each dollar invested in asset i 

contributes to the market portfolio. 
The last step in the development of the Sharpe-Lintner model is to use the 

assumption of risk-free borrowing and lending to nail down E(Rzlw), the expected 
return on zero-beta assets. A risky asset's return is uncorrelated with the market 
return-its beta is zero-when the average of the asset's covariances with the 
returns on other assets just offsets the variance of the asset's return. Such a risky 
asset is riskless in the market portfolio in the sense that it contributes nothing to the 
variance of the market return. 

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

(Sharpe-Lintner CAPM) E(Ri) = lir + [E(ltw) - 4)] BiM,i=l '...,2'. 

In words, the expected return on any asset i is the risk-free interest rate, Rj., plus a 
risk premium, which is the asset's market beta, BiM, times the premium per unit of 
beta risk , E ( RM ) - Rf 

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

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

~ Formally, if xiM is the weight of asset i in the market portfolio, then the variance of the portfolio's 

retiirn is 

N N 

4(I4) = Cou(1?u, 14) = Cov< I XiMRi, RM ~ = I XiA,Cov(Ri, R~i). 
i=1 i=1 



SOAH Docket No. 473-21-2606 
PUC Docket No. 52195 

TIEC's lst, Q. No. TIEC 1-2 
Attachment 37 

Page 6 of 22 

30 Journal of Economic Perspectives 

premium for beta is positive. In contrast, in the Sharpe-Lintner version of the 
model , ECRZ . M ) must be the risk - free interest rate , Rf , and the premium per unit of 
beta risk is E ( RM ) - Rf 

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

In short, the familiar CAPM equation relating expected asset returns to their 
market betas is just an application to the market portfolio of the relation between 
expected return and portfolio beta that holds in any mean-variance-efficient port-
folio. The efficiency of the market portfolio is based on many unrealistic assump-
tions, including complete agreement and either unrestricted risk-free borrowing 
and lending or unrestricted short selling of risky assets. But all interesting models 
involve unrealistic simplifications, which is why they must be tested against data. 

Early Empirical Tests 

Tests of the CAPM are based on three implications of the relation between 
expected return and market beta implied by the model. First, expected returns on 
all assets are linearly related to their beta;hnd no other variable has marginal 
explanatory power. Second, the beta premium is positive, meaning that the ex-
pected return on the market portfolio exceeds the expected return on assets whose 
returns are uncorrelated with the market return. Third, in the Sharpe-Lintner 
version of the model, assets uncorrelated with the market have expected returns 
equal to the risk-free interest rate, and the beta premium is the expected market 
return minus the risk-free rate. Most tests of these predictions use either cross-
section or time-series regressions. Both approaches date to early tests of the model. 

Tests on Risk Premiums 
The early cross-section regression tests focus on the Sharpe-Lintner model's 

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

Two problems in these tests quickly became apparent. First, estimates of beta 
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for individual assets are imprecise, creating a measurement error problem when 
they are used to explain average returns. Second, the regression residuals have 
common sources of variation, such as industry effects in average returns. Positive 
correlation in the residuals produces downward bias in the usual ordinary least 
squares estimates of the standard errors of the cross-section regression slopes. 

To improve the precision of estimated betas, researchers such as Blume 
(1970), Friend and Blume (1970) and Black, Jensen and Scholes (1972) work with 
portfolios, rather than individual securities. Since expected returns and market 
betas combine in the same way in portfolios, if the CAPM explains security returns 
it also explains portfolio returns.4 Estimates of beta for diversified portfolios are 
more precise than estimates for individual securities. Thus, using portfolios in 
cross-section regressions of average returns on betas reduces the critical errors in 
variables problem. Grouping, however, shrinks the range of betas and reduces 
statistical power. To mitigate this problem, researchers sort securities on beta when 
forming portfolios; the first portfolio contains securities with the lowest betas, and 
so on, up to the last portfolio with the highest beta assets. This sorting procedure 
is now standard in empirical tests. 

Fama and MacBeth (1973) propose a method for addressing the inference 
problem caused by correlation of the residuals in cross-section regressions. Instead 
of estimating a single cross-section regression of average monthly returns on betas, 
they estimate month-by-month cross-section regressions of monthly returns on 
betas. The times-series means of the monthly slopes and intercepts, along with the 
standard errors of the means, are then used to test whether the average premium 
for beta is positive and whether the average return on assets uncorrelated with the 
market is equal to the average risk-free interest rate. In this approach, the standard 
errors of the average intercept and slope are determined by the month-to-month 
variation in the regression coefficients, which fully captures the effects of residual 
correlation on variation in the regression coefficients, but sidesteps the problem of 
actually estimating the correlations. The residual correlations are, in effect, cap-
tured via repeated sampling of the regression coefficients. This approach also 
becomes standard in the literature. 

Jensen (1968) was the first to note that the Sharpe-Lintner version of the 

' Formally, if xip, i=l,..., N, are the weights for assets in some portfolio p, the expected return and 
market beta for the portfolio are related to the expected returns and betas of assets as 

N N 

E(Rp) = I xipE(Ri), and B,Af = I Xi·pB/,M· 
i=1 i=1 

Thus, the CAPM relation between expected return and beta, 

E(Ri) = E(Ry) + [E(R~) - E(Rf)]0,·M, 

holds when asset i is a portfolio, as well as when i is an individual security. 
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relation between expected return and market beta also implies a time-series re-
gression test. The Sharpe-Lintner CAPM says that the expected value of an asset's 
excess return (the asset's return minus the risk-free interest rate, Rit - Rft) is 
completely explained by its expected CAPM risk premium (its bet:a times the 
expected value of RM, - Rft) · This implies that Yensen's alpha," the intercept term 
in the time-series regression, 

(Time-Series Regression) Ri, - 4 = ozi + BiMVM- 4) + Bit, 

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

" a positive relation between beta and average return, but it is too "flat. Recall that, 
in cross-section regressions, the Sharpe-Lintner model predicts that the intercept is 
the risk-free rate and the coefficient on beta is the expected market return in excess 
of the risk-free rate, E(RM) - Rf The regressions consistently find that the 
intercept is greater than the average risk-free rate (typically proxied as the return 
on a one-month Treasury bill), and the coefficient on beta is less than the average 
excess market return (proxied as the average return on a portfolio of U.S. common 
stocks minus the Treasury bill rate). This is true in the early tests, such as Douglas 
(1968), Black, Jensen and Scholes (1972), Miller and Scholes (1972), Blume and 
Friend (1973) and Fama and MacBeth (1973), as well as in more recent cross-
section regression tests, like Fama and French (1992). 

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

Figure 2 provides an updated example of the evidence. In December of each 
year, we estimate a preranking beta for every NYSE (1928-2003), AMEX (1963-
2003) and NASDAQ (1972-2003) stock in the CRSP (Center for Research in 
Security Prices of the University of Chicago) database, using two to five years (as 
available) of prior monthly returns.5 We then form ten value-weight portfolios 
based on these preranking betas and compute their returns for the next twelve 
months. We repeat this process for each year from 1928 to 2003. The result is 
912 monthly returns on ten. beta-sorted portfolios. Figure 2 plots each portfolio's 
average return against its postranking beta, estimated by regressing its monthly 
returns for 1928-2003 on the return on the CRSP value-weight portfolio of U.S. 
common stocks. 

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

5 To be included in the sample for year 4 a security must have market equity data (price times shares 
outstanding) for December of t - 1, and CRSP must classify it as ordinary common equity. Thus, we 
exclude securities such as American Depository Receipts (ADRs) and Real Estate Investment Trusts 
(REITs). 
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Figure 2 
Average Annualized Monthly Return versus Beta for Value Weight Portfolios 
Formed on Prior Beta, 1928-2003 
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line, with an intercept equal to the risk-free rate, Rp and a slope equal to the 
expected excess return on the market, E(RM) - Ry. We use the average one-month 
Treasury bill rate and the average excess CRSP market return for 1928-2003 to 
estimate the predicted line in Figure 2. Confirming earlier evidence, the relation 
between beta and average return for the ten portfolios is much flatter than the 
Sharpe-Lintner CAPM predicts. The returns on the low beta portfolios are too high, 
and the returns on the high beta portfolios are too low. For example, the predicted 
return on the portfolio wit:h the lowest beta is 8.3 percent per year; the actual return 
is 11.1 percent. The predicted return on the portfolio with the highest beta is 
16.8 percent per year; the actual is 13.7 percent. 

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

Testing Whether Market Betas Explain Expected Returns 
The Sharpe-Lintner and Black versions of the CAPM share the prediction that 

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

In the framework of Fama and MacBeth (1973),one simply adds predeter-
mined explanatory variables to the month-by-month cross-section regressions of 
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returns on beta. If all differences in expected return are explained by beta, the 
average slopes on the additional variables should not be reliably different from 
zero. Clearly, the trick in the cross-section regression approach is to choose specific 
additional variables likely to expose any problems of the CAPM prediction that, 
because the market portfolio is efficient, market betas suffice to explain expected 
asset returns. 

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

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

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

Enlightened by this insight of Gibbons, Ross and Shanken (1989), one can see 
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a similar interpretation of the cross-section regression test of whether market betas 
suffice to explain expected returns. In this case, the test is whether the additional 
explanatory variables in a cross-section regression identify patterns in the returns 
on the left-hand-side assets that are not explained by the assets' market betas. This 
amounts to testing whether the market proxy is on the minimum variance frontier 
that call be constructed using the market proxy and the left-hand-side assets 
included in the tests. 

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

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

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

Recent Tests 

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

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

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

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

Fama and French (1992) also confirm the evidence (Reinganum, 1981; Stam-
baugh, 1982; Lakonishok and Shapiro, 1986) that the relation between average 
return and beta for common stocks is even flatter after the sample periods used in 
the early empirical work on the CAPM. The estimate of the beta premium is, 
however, clouded by statistical uncertainty (a large standard error). Kothari, Shan-
ken and Sloan (1995) try to resuscitate the Sharpe-Lintner CAPM by arguing that 
the weak relation between average return and beta isjust a chance result. But the 
strong evidence that other variables capture variation in expected return missed by 
beta makes this argument irrelevant. If betas do not suffice to explain expected 
returns, the market portfolio is not efficient, and the CAPM is dead in its tracks. 
Evidence on the size of the market premium can neither save the model nor further 
doom it. 

The synthesis of the evidence on the empirical problems of the CAPM pro-
vided by Fama and French (1992) serves as a catalyst, marking the point when it is 
generally acknowledged that the CAPM has potentially fatal problems. Research 
then turns to explanations. 
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One possibility is that the CAPM's problems are spurious, the result of data 
dredging-publication-hungry researchers scouring tile data and unearthing con-
tradictions that occur in specific samples as a result of chance. A standard response 
to this concern is to test for similar findings in other samples. Chan, Hamao and 
Lakonishok (1991) find a strong relation between book-to-market equity (B/M) 
and average return forJapanese stocks. Capaul, Rowley and Sharpe (1993) observe 
a similar B/M effect in four European stock markets and in Japan. Fama and 
French (1998) find that the price ratios that produce problems for the CAPM in 
U.S. data show up in the same way in the stock returns of twelve non-U.S. major 
markets, and they are present in emerging market returns. This evidence suggests 
that the contradictions of the CA.PM associated with price ratios are not sample 
specific. 

Explanations: Irrational Pricing or Risk 

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

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

Melton's (1973) intertemporal capital asset pricing model (ICAPM) is a 
natural extension of the CAPM. The ICAPM begins with a different assumption 
about investor objectives. In the CAPM, investors care only about the wealth their 
portfolio produces at the end of the current period. In the ICAPM, investors are 
concerned not only with their end-of-period payoff, but also with the opportunities 
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they will have to consume or invest the payoff. Thus, when choosing a portfolio at 
time t - 1, ICAPM investors consider how their wealth at t might vary with future 
state uayiables, including labor income, the prices of consumption goods and the 
nature of portfolio opportunities at 4 and expectations about the labor income, 
consumption and investment opportunities to be available after t. 

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

Fama (1996) shows that the ICAPM generalizes the logic of the CAPM. That is, 
if there is risk-free borrowing and lending or ifshort sales ofrisky assets are allowed, 
market clearing prices imply that the market portfolio is multifactor efficient. 
Moreover, multifactor efficiency implies a relation between expected return and 
beta risks, but it requires additional betas, along with a market beta, to explain 
expected returns. 

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

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

(Three-Factor Model) E(-Rit) - & = BiM[E(RM,) - 141 

+ Pi.,E(SMB,) + p;i,ElHML) . 

In this equation , SMBt ( small minus big ) is the difference between the returns on 
diversified portfolios of small and big stocks , HMLt ( high minus low ) is the 
difference between the returns on diversified portfolios of high and low B/M 
stocks , and the betas are slopes in the multiple regression of Rit - Rft on RMt - Rjt ' 
SMBt and HMLr 

For perspective, the average value of the market premium RM: - Rft for 
1927-2003 is 8.3 percent per year, which is 3.5 standard errors from zero. The 
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average values of SMB1 , and HMLt DIe 3 . 6 percent and 5 . 0 percent per year , and 
they are 2.1 and 3.1 standard errors from zero. All three premiums are volatile, with 
annual standard deviations of 21.0 percent (RM, - Rrz), 14.6 percent (SMB,) and 
14.2 percent (HM.4) per year. Although the average values of the premiums are 
large, high volatility implies substantial uncertainty about the true expected 
premiums. 

One implication of the expected return equation of the three-factor model is 
that the intercept 04 in the time-series regression, 

Rit- Rit- oli+ Bi.MCRML- Rjb + BisSMBc¥ BihHMLit Sit, 

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

The three-factor model is now widely used in empirical research that requires 
a model of expected returns. Estimates of 04 from the time-series regression above 
are used to calibrate how rapidly stock prices respond to new information (for 
example, Loughran and Ritter, 1995; Mitchell and Stafford, 2000). They are also 
used to measure the special information of portfolio managers, for example, in 
Carhart's (1997) study of mutual fund performance. Among practitioners like 
Ibbotson Associates, the model is offered as an alternative to the CAPM for 
estimating the cost of equity capital. 

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

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

The behavioralists are not impressed by the evidence for a risk-based expla-
nation of the failures of the CAPM. They typically concede that the three-factor 
model captures covariation in returns missed by the market return and that it picks 
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up much of the size and value effects in average returns left unexplained by the 
CA-PM. But their view is that the average return premium associated with the 
model's book-to-market factor-which does the heavy lifting in the improvements 
to the CAPM-is itself the result of investor overreaction that happens to be 
correlated across firms in a way that just looks like a risk StOIy. In short, in the 

behavioral view, the market tries to set CA-PM prices, and violations of the CAPM 
are due to mispricing. 

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

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

The three-factor model is hardly a panacea. Its most serious problem is the 
momentum effect ofJegadeesh and Titman (1993). Stocks that do well relative to 
the market over the last three to twelve months tend to continue to do well for the 
next few months, and stocks that do poorly continue to do poorly. This momentum 
effect is distinct from the value effect captured by book-to-market equity and other 
price ratios. Moreover, the momentum effect is left unexplained by the three-factor 
model, as well as by the CAPM. Following Carhart (1997), one response is to add 
a momentum factor (the difference between the returns on diversified portfolios of 
short-term winners and losers) to the three-factor model. This step is again legiti-
mate in applications where the goal is to abstract from known patterns in average 
returns to uncover information-specific or manager-specific effects. But since the 
momentum effect is short4ived, it is largely irrelevant for estimates of the cost of 
equity capital. 

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

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

The Market Proxy Problem 

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

We are more pragmatic. The relation between expected return and market 
beta of the CA-PM isjust the minimum variance condition that holds in any efficient 
portfolio, applied to the market portfolio. Thus, if we can find a market proxy that 
is on the minimum variance frontier, it can be used to describe differences in 
expected returns, and we would be happy to use it for this purpose. The strong 
rejections of the CAPM described above, however, say that researchers have not 
uncovered a reasonable market proxy that is close to the minimum variance 
frontier. If researchers are constrained to reasonable proxies, we doubt they 
ever will. 

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

One need not be convinced by Stambaugh's (1982) results since his market 
proxies are limited to U.S. assets. If international capital markets are open and asset 
prices conform to an international version of the CAPM, the market portfolio 
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should include international assets. Fama and French (1998) find, however, that 
betas for a global stock market portfolio cannot explain the high average returns 
observed around the world on stocks with high book-to-market or high earnings-
price ratios. 

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

Average returns on the B/M portfolios increase almost monotonically, from 
10.1 percent per year for the lowest B/M group (portfolio 1) to an impressive 
16.7 percent for the highest (portfolio 10). But the positive relation between beta 
and average return predicted by the CAPM is notably absent. For example, the 
portfolio with the lowest book-to-market ratio has the highest beta but the lowest 
average return. The estimated beta for the portfolio with the highest book-to-
market ratio and the highest average return is only 0.98. With an average annual-
ized value of the riskfree interest rate, Rp of 5.8 percent and an average annualized 
market premium, RM - 14, of 11.3 percent, the Sharpe-Lintner CAPM predicts an 
average return of 11.8 percent for the lowest B/M portfolio and 11.2 percent for 
the highest, far from the observed values, 10.1 and 16.7 percent. For the Sharpe-
Lintner model to "work" on these portfolios, their market betas must change 
dramatically, from 1.09 to 0.78 for the lowest B/M portfolio and from 0.98 to 1.98 
for the highest. We judge it unlikely that alternative proxies for the market 
portfolio will produce betas and a market premium that can explain the average 
returns on these portfolios. 

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

6 Stock return data are from CRSP, and book equity data are from Compustat and the Moody's 
Industrials, Transportation, Utilities and Financials manuals. Stocks are allocated to ten portfolios at the 
end ofJune of each year t (1963 to 2003) using the ratio of book equity for the fiscal year ending in 
calendar year t - 1, divided by market equity at the end of December of t - 1. Book equity is the book 
value of stockholders' equity, plus balance sheet deferred taxes and investment tax credit (if available), 
minus the book value of preferred stock. Depending on availability, we use the redemption, liquidation 
or par value (in that order) to estimate the book value of preferred stock. Stockholders' equity is the 
value reported by Moody's or Compustat, if it is available. If not, we measure stockholders' equity as the 
book value of common equity plus the par value of preferred stock or the book value of assets minus 
total liabilities (in that order). The portfolios for year t include NYSE (1963-2003), AMEX (1963-2003) 
and NASDAQ (1972-2003) stocks with positive book equity in t- 1 and market equity (from CRSP) for 
December of t-1 andJune of t. The portfolios exclude securities CRSP does not classify as ordinary 
common equity. The breakpoints for year t use only securities that are on the NYSE in June of year t. 
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Figure 3 
Average Annualized Monthly Return versus Beta for Value Weight Portfolios 
Formed on B/M, 1963-2003 
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market proxies, like the value-weight portfolio ofU.S. stocks, that lead to rejections 
of the model in empirical tests. The contradictions of the CAPM observed when 
such proxies are used in tests of the model show up as bad estimates of expected 
returns in applications; for example, estimates of the cost of equity capital that are 
too low (relative to historical average returns) for small stocks and for stocks with 
high book-to-market equity ratios. In short, if a market proxy does not work in tests 
of the CAPM, it does not work in applications. 

Conclusions 

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

For example, finance textbooks often recommend using the Sharpe-Lintner 
CAPM risk-return relation to estimate the cost of equity capital. The prescription is 
to estimate a stock's market beta and combine it with the risk-free interest rate and 
the average market risk premium to produce an estimate of the cost of equity. The 
typical market portfolio in these exercises includes just U.S. common stocks. But 
empirical work, old and new, tells us that the relation between beta and average 
return is flatter than predicted by the Sharpe-Lintner version of the CAPM. As a 



SOAH Docket No. 473-21-2606 
PUC Docket No. 52195 

TIEC's lst, Q. No. TIEC 1-2 
Attachment 37 
Page 20 of 22 

44 Journal of Economic Perspectives 

result, CAPM estimates of the cost of equity for high beta stocks are too high 
(relative to historical average returns) and estimates for low beta stocks are too low 
(Friend and Blume, 1970). Similarly, if the high average returns on value stocks 
(with high book-to-market ratios) imply high expected returns, CAPM cost of 
equity estimates for such stocks are too low.7 

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

The CAPM, like Markowitz's (1952, 1959) portfolio model on which it is built, 
is nevertheless a theoretical tour de force. We continue to teach the CAPM as an 
introduction to the fundamental concepts of portfolio theory and asset pricing, to 
be built on by more complicated models like Merton's (1973) ICAPM. But we also 
warn students that despite its seductive simplicity, the CA-PM's empirical problems 
probably invalidate its use in applications. 

m We gratefully acknowledge the comments ofJohn Cochra·ne. George Constantinides. Richard 
L#Zwich, Andrei Shle~feT, RenE Stulz and Timothy Taylor. 

7 The problems are compounded by the large standard errors of estimates of the market premium and 
of betas for individual stocks, which probably suffice to make CAPM estimates of the cost of equit:y rather 
meaningless, even if the CAPM holds (Fama and French, 1997; Pastor and Stambaugh, 1999). For 
example, using the U.S. Treasury bill rate as the risk-free interest rate and the CREP value-weight 
portfolio ofpublicly traded U.S. common stocks, the average value of the equity premium RM, - R/t for 
1927-2003 is 8.3 percent per year, with a standard error of 2.4 percent. The two standard error range 
thus runs from 3.5 percent to 13.1 percent, which is sufficient to make most prqjects appear either 
profitable or unprofitable. This problem is, however, hardly special to the CAPM. For example, expected 
returns in all versions of Merton's (1973) ICAPM include a market beta and the expected market 
premium. Also, as noted earlier the expected values of the size and book-to-market premiums in the 
Fama-French three-factor model are also estimated with substantial error. 
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This study examines the relationship between intelust rates mid utili[y equity risk 
prelnium.:. We found ihat an inverse relationship exists. wilh the equity riskpi-emiuin 
changing by 37 ba.Nis points l'or cach 100 haxi.s-poilil ch,inge in the 30-year Treasury 
bond yield. The invt.:i·se relationship is slable: Iiowcvci·, changes iri Ihe relative risk 
oj'debi and equity securities produce. shifts in the level of i isk pi'einiujnf. regardlehs 
of the behavior ol' Treasury hond yields. We also ihund thi,t Ihe equity risk premiums 
were eoiisistently positive over the study pei·iod, which confornis to ihe basic 
risk/re[,im ienei of linancc. 

• Several sludie.s published iii recent years .Nlipport un 
inverserelationshipbetween utility equity risk pi emiums and 
intc,·est rates during 1he first half of the !980s. Our study 
prov ide·S El morc currem-examination of this relaliunsMF. Our 
findings supporl theconCIUS i{,ll that equity risk premiums Rir 
lilility stocks coniinue to vary illversely with interest rates, 
Fimher, tlie hwerse i·elationship between imeres[ rates and 
risk premiums :ippears stab.le over the sample period; 
however, nim·kel beliavioi· at certain points in the sample 
period appears lo 1-elleeI ¢h:lnges in the inai·kcl's evaluation 
nflhe relalive risk of- Tteast,17 bonds and utility stocks. For 
insl:ince, significant differences in the level of the risk 
premium were observed during certain periods. irrespective 
of the [evel of intcrcsl i rates. Considering ihedy,-iamie nat u re 
of risk pi-emiums, we iliscuss how the smdy may be, 
app[Ubie fr,r estimating the cost ol'equity fur Wilities. 

Section I provides b.ickgrr.mnd infornialion itnd a 
Iitcrmure· i·eview. Section H de,cribes the research 
methodology and [he dahl. Section Ill provides the empirical 
resulms. Section IV furi,ishes an e ,<ample to illusrr,ite the 
inadel's I,sefulness, Seclion V furnishes conclusions. 

We winil£[ like to Ih:mk Ihe F.rlilo,% l•1,(.| ali ulioliymui[X refcrcc fur Ihcir 
Iicli,ful cnmini:tils. The Iliwlirip, views, :,nd opinions expresfed by Ihe 
.ititlinrs do nor ncc©sx,irily reprcsenl Iho:e of iheir re:peczh'e employers, 

I. Background and Literature 
Review 

Thc dcteimination of an appropriate cost of equity ix a 
controversial issue in utilily rate proceedings. Bon(1 yields 
provide a readily observablc. definitive measure of the 
market-s required return on [hal inveslmcnt; howevei·, Iuch 
a measure is not readily available for slocks. The indefinite 
life and uncertainty of a finn's future earnings make it 
necessary to employ theoretical models to an'ive al an 
estimate of [hc cos[ ol' equity. A[l theore[ical models have 
slrcnglhs and weaknesses. and the focus in urility rate 
proceedings is often on what is wrong with a particular 
approach rather than what is right, However. the nebuloLIs 
nature of the true cost of equity provides rio definitive way 
to assess the superiority of onc method's results over 
anolhc,·'s. Consequently, several cost of equity znodels are 
typically used to develop a final estimate. 

'I'he risk premium method is an alternative approach 
[o the prevulent discounted cash flow (DCF) model in 
eslimnting tlie cost of equity. A fundamental tenet of 
financial theory is thai riskicr investments should command 
a higher expecled remrn Ihan less risky inveslments, 
The risk premium may be defined as the difference, or 
spread, between expected returnx on alternative 
investments. Financial texlbookh usually illustrate risk 
pi~emiuins based on a theoietical Iisk-free rate ancl the 
rate for alternative-risk investments along Ihc security 
market line. 
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A widespi·ead :Ippl ic;ttion Of tile risk premium melhorl is 
based on an uverage of the renlized spreads between to l ill 
returns on equity Find debl inveslmenls over some historical 
period, A relinenient of this (ippro:tch is to calwlnte the 
average spread behveen realized equily total rel,it·ns and 
bond yields, in order Lo obtain :i furwaud-looking measure of 
the required relum o,i debi. Ehher type of average ri.sk 
prcmiuin is then added to the current COst of debt to 
obtain a cuimiit cost of equity estiniatc. The assumption 
iniplicit iii sitch appi·oaches is that a constmit risk premium 
is enibodied in thc current cost of equity. A corollary 
assllnkplir)11 is llml the COI,Mlant t'isk premium embodied in 

expected returns is equal to tile average of risk premiums 
measured Fi om realized returns. [ Il :ictuality, the tinic period 
over wlticli 1)ax[ returns :ire ineaxured can result in 
sigriificailtly different ri~k premiums. 1-Ii,wever. marty 
practitioners of this method argue th:it if tile market risk 
premium is constant, then it is best approxhnated by 
realized returns over very long periods of time. These 
laelors underlie Ihc weaknesses of an ex post risk premium 
i ippro:ich. Still. this melhod has cognitive appeal due to the 
almost tangible dimension acldecl by the me:isui·Cli,eri[ of 

risk pm.miums fronl observed returns. There is also great 
practical appeal to this appi-o:ich becaufe it is C:]Sy to 

implement by using readily ac cessible (1:ita from sources like 
Ibbotson Associates (1993), which provide a regularly 
lipdaterl mid consistently available compilntion of various 
risk premiums based on holding periods beginning in [926. 

In recent years. .ui altei-n:itive risk premium model has 
beeii proposed. [t relies on the expected cost of equity. rather 
than re,ilizcd l'etw·ns, kis 1.he approprialc basis l'ur measuring 
risk premiums. Several sludics Cli,pilicillly support tile 
hypothesis that risk prcni iutns, as measured by the expected 
com ol equity, are ilol conslm-11 but. inslead, vary inversely 
with interest rules (Brighain. Slioine, and Vinson, 1985; 
Harris, 1986: Harris and Marston, 1992: and Shonic and 
Sniith, 1988), Genera]Iy, studies supporting an ex ante risk 
premium approach are based oIl data from as early as the 
mid-]96(ls [lirough the mid-]98{)s. l'he measurement ofthe 
ex .inic risk pitniium ho]{Is conceplun] nppctil because il is 
consistent with tile valuation of equity investnl¢nts 
based on e.weaed returns. However, a practical concern is 
Ihc reliability of a risk premium measure that must be 
based upon an esti[miteof the cost ol'equity obtained by some 
other niethod. such as a DCF model. lf problems exist iii the 
foniiulation of [he inodel used to estimate the cost of equity, 
Iliose problems am ti·.uisfei-red to the risk premium estimate, 

A ex ante risk prenli m smdy by Brighani c[ al. (19*5) 
supported the existence ol-lin inverse relationship between 
interest rates and uiility stock risk premiums from I 980 
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Ihrough the first half of 1984. To determine these risk 
premiums, they employed a two-sta,ie DCF model to obtain 
monthly cost of equity estimates for utility stocks. Risk 
premium measures for each montt were then derived by 
deducling an appropriate Treasury )ond yield each month. 
They ft,untl that, prior Lo 1980, the relationship between 
equity risk premiums and interest nites had been positive. 
Shome and Smith (1988) obmined similar results, 
finding an inverse relationship between interest rates und 
electric utility risk premiums that continued through !985. 
Both studies discussed factors that reduced the impact of 
reguliitory lag on utility stocks from the late 1 970s into the 
early 1980s. Both studies concluded that reduced regulatory 
lag contributed to shifting the relative risk relationship 
between debt and tltility stocks from positive to negative, 

Tlie.Ne .studies were by and large an outgrowth of the 
marketclimateof theem·ly 19809. Dui·ingthat time, tlie risk 
of debt instruments rose in both an absolute sense and 
compared to stocks. This environment led many to conclude 
that the i-is k pi-emiuni had nat-i·owed and some to even argue 
it was negative. 

Shome and Smith (1988) note Ihat while stocks and 
bonds are bolh considered to be hedges against anticipated 
ini'Iation, common stocks are considered to offer a partial 
hedgc :igains[ unanticipated inflat.on. Thei·el'ore, during 
periods of greater inflation uncertainty, Smith and Shome 
argue tha[ it would seem reasor able that equity risk 
premiums would decline as interest rates risc (see Gordon 
and Halpei·til 1976). Slated another way, the risk and 
required return of tile less complete hedge (i.e., debt) 
would increase at n relatively greater nile Ihnn the more 
comple[ee hedge (i.e., equity), the:ieby reducing the risk 
prcinlum during periods of higher uncertainty. However, 
Carleton, Chanibers, and Lakontshok (1983) furnish 
empirical evidence that risk premiunts for utility stocks tend 
to rise with inflation and interest rates if regulatory lag 
severely hampers earnings and prevents dividends from 
keeping pace with inflation. 

Harris ( ] 986) also finds an inverse relationship between 
inteiesl rates .ind ex ante risk premit m measures during the 
early to mic[- I 980s, based on utility ai id broaderstock market 
indices. In a more recenl study, Har-is and Marston (1992) 
find an inverse relationship between interest rates and ex ante 
risk premiums for stocks in the S &P:;00, based on data from 
[982 to 1991. B].nichard (1993) studied real. rather than 
nominal, risk premiums between 1926 and I 993. Blanch:trd 
hypothesizcd that the persistence of relatively high risk 
premiums from Ihe late I 930s through the 1 940s could have 
been due to the markers reaction to the high stock marker 
volatility in the 10[c [920s .md early 1930>. Blanchard also 


