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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 oflbbotson et al. [9] 
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have been used frequently to implement this ap
proach. 1 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 [3] 
demonstrate empirically some of the problems with 
such historical premia when they are disaggregated for 
different time periods or groups of firms. 

Recently Brigham, Shome, 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 eta/. and derives equity required returns and 
risk premia using publicly available expectational 

1 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 analysts· 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
els 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. 

II. 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 

rp = k - i. (I) 

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." 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 

2ln 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 of k, 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 F AF 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 F AF 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 1161. Stanley. 
Lewellen and Schlarbaum [ 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 F AF calcu
lated as a simple average' of forecasts by individual 
analysts. Elton. Gruber. and Gultekin [51 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 extensive 
NBER study using analysts' earnings forecasts. Cragg 
and Malkiel 14. p. 1651 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 [ 17] re
cently compare consensus F AF of earnings growth to 
41 different historical growth measures.~ 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." 

4 Both Cragg and Malkiel [4) and Vander Weide and Carleton [ 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. 

Staff 6-40 Attachment 8 
Page 2 of 10



60 

elude that "there is overwhelming evidence that the 
consensus ~nalysts' 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 ofF AF to equi
ty prices and the direct theoretical appeal of expecta
tional data, it is no surprise that F AF 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 Shame [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. 
IBES (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 a/. 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 F AF in DCF determinations of required re
turn on equity. 5 

This paper adds to earlier work in a number of im
portant respects. First, while Malkiel and Brigham et 
a/. focus on electric utilities or the Dow Jones Industri
al Index, this paper estimates risk premia for a broadly 

FINANCIAL MANAGEMENT/SPRING 1986 

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
ple 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 
(e.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 

(2) 

where D, = dividend per share expected to be received 
at time one, P0 = 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." The 
primary difficulty in using the DCF model is obtaining 
an estimate of g. since it should reflect market expecta-

'In response to the FCC's Notice of Proposed Rulemaking J61 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. 
Testimonv before the Vermont Public Service Board. Docket No. 4865 
(January 1984) and R.S. Harris. Testimonv filed with the Delaware 
Public Service Commission. Docket 84-33 (November 1984). In its 
Supplemental Notice [6]. the FCC tentatively endorsed substantial reli
ance on FAF for use in DCF determination of cost of equity. 

"As stated. Equation (2) requires expectations of either an infinite hori
zon of dividend growth at rate g or a 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. 
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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
quests "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. verify 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* 
D1 expected dividend per share measured as current indi

cated annual dividend from COMPUST AT multiplied 
by (I+ g)t 

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

ag cross-sectional standard deviation of analysts· forecasts 
of growth in earnings per share (from IBESJ 

Ng number of analysts' forecasts of g (from IBES) 
t2o yield to maturity on 20-year U.S. government obliga

tions. Source: Federal Reserve Bulletin. constant matu
rity series 

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

lu 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 
monthly IBES data (typically half a month). Almost identical results 
were found using the average price for the entire month. 
tSee Footnote 8 at the end of the paper for a discussion of the 1 I + g 1 
adjustment. 

casts are available from IBES 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 growth. 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 
COMPUST AT. Interest rates (both government and 
corporate) were gathered from Federal Reserve Bulle
tins and from Moody's Bond Record. Exhibit I 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 

7While 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 
SP500 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. x The return was con
verted to a risk premium by subtracting i20 • the yield to 
maturity on 20-year U.S. government bonds." The pro
cedure was repeated for the Standard and Poor's Utility 

'The construction of D 1 is controversial since dividends are paid quar
terly and may be expected to change during the year: whereas. Equation 
121. as i» 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 II !]I and any growth during the 
year require an upward adjustment of the current annual rate of divi
dends to construct D,. If quarterly dividends grew at a constant rate. 
both factors could be accommodated straightforwardly by applying 
Equation C:!l to quarterly data <with a quarterly growth rate) and then 
annualizing the estimated quarterly required return. Unfortunately. with 
lumpy changes in dividends. the precise nature of the adjustment de
pends. 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 that risk class). 

In this work. D 1 is calculated as 0 11 ( l ..-g). The full g adjustment is a 
crude approximation to adjust for both growth and reinvestment in
come. For example. if one expected dividends to have been raised. on 
average. six months ago. a '" 1/, g" adJUstment would allow for growth. 
the remaining "'/, g" would be justified on the basis of reinvestment 
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 organized "market" forecasts of such a detailed nature exist. 
such a procedure is not possible. To get a feel for the magnitude> 
involved. the average dividend yield (0 1/P,) and growth (market value 
weighted 1982-1984) for the SPSOO were 5.8'k and 12.5'7r. Compara
ble figures for the SP utility index were 10.4c,;. and 6. 7<:1c. As a result, a 
"full g" adjustment on average increases the required return by 60-70 
basis points (relative to no g adjustment) for both indices. 

"Brigham. Shome. and Vinson 121 also use this interest rate to create 
equity risk premia. The results were robust to changes in weighting. For 
the SPSOO. 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. As a further test. the 
SPSOO stocks were ranked on g and the upper and lower deciles deleted. 
The resulting risk premium 0982-84 average) was 5.94%. A similar 
procedure used to rank dividend yield produced an SPSOO risk premium 
of 6.18%. 
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Exhibit 2. Required Rates of Return and Risk Premia 

SPSOO SPUT 

Bond Required+ Riskt Requiredt Risk+ 
Yield* Return Premium Return Premium 

1982 
Quarter I 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 7.16 18.28 5.36 
1983 

Quarter I 10.87 18.07 7.20 16.71 5.84 
Quarter 2 10.80 17.76 6.96 16.52 5.72 
Quarter 3 11.79 17.90 6.11 16.39 4.60 
Quarter 4 11.90 17.81 5.91 16.00 4.10 

Average 11.34 17.88 6.54 16.41 5.07 
1984 

Quarter I 12.09 17.22 5.13 16.48 4.39 
Quarter 2 13.21 17.42 4.21 16.99 3.78 
Quarter 3 12.83 17.34 4.51 16.62 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 

*i211 = Yield on C.S. Treasury obligation. 20 year constant maturity. 
+Monthly required return (k) calculated as value weighted average. 
Quarterly values are simple averages of monthly figures. 
+Risk premium calculated as k - i2,. 

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
sults 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 et al. 's risk premium estimates. Unfortunate-
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Exhibit 3. Results of Related Studies: Historical 
Returns and Estimated Risk Premia 

A. Historical Return Realizations 
(1926-1980)* 
Common Stocks 
Long-Term Government Bonds 
U.S. Treasury Bills 

Geometric Arithmetic 

9.4% 
3.0% 
2.8% 

11.7% 
3.1% 
2.8% 

Dow Jones Industrials Dow Jones Electrics 

Aver
age Range 

B. DCF risk premia using one analystt 
1966-1970 5.45 4.97-6.81 
1971-1975 5.51 4.95-6.92 
1976-1980 6.23 5.09-6.88 
1981 5.38 
1982 5.30 
1983 5.87 
1984 3.75 

Average 1982-1984 4. 97 

C. DCF risk premia using three analysts+ 

Aver
age Range 

3.91 3.46-4.13 
5.95 4.52-8.72 
5.82 5.55-6.21 
5.62 
3.70 
5.64 
4.06 
4.47 

Electric Utilities 

1981 3.73 
1982 4.52 
1983 5.17 
1984 (through June) 5.01 

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

ly. 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 eta! .. 
their average risk premium estimates are also in the 4 
to So/c range for the early 1980s. 

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 491 I 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 Ratio:j: 0.46 0.48 0.50 0.51 
Beta§ 0.58 0.61 0.62 0.61 
Variability~ 

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 
1982-September 1983. 
tHistorical Growth is past five-year earnings growth, based on 20 
quarters of past data. Source: IBES. 
:j:Debt Ratio = Long-Term Debt ~Total Capital. average 1978--1982 
from COMPUSTAT. 
§Beta from Value Line, Januarv 29. 1982. 
fiMeasure of variability around 'trend growth: variance of residuals of 
regressions on quarterly COMPUST AT data ( 1978--1982). Regressions 
are log of variable regressed on time and seasonal dummies. 
* *Thi, is the average value of the standard deviation around the mean 
long-term growth forecast. Such standard deviations are reported for 
each company in each month. Note it is not the cross-sectional standard 
deviation of growth rates among companies. 

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

Brigham et a!. 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 F AF) 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 

Staff 6-40 Attachment 8 
Page 6 of 10



64 

Exhibit 5. Equity Risk Premia: Deciles Based on 
Standard Deviation of Financial Analysts Forecasts* 
(Companies with at least three analysts) 

-c ., 
u ... ., 
a.. 

12 ,..---,--;----;--..,----,r---,--;----;-----, 

II 

10 

9 

8 

7 

6 

5 

4 
10 9 8 7 6 5 4 3 2 

Decile 

*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, crg. 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 crg 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 crg 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. 10 

10Such 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. [2] 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 eta/. 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 updoubtedly 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 ofF AF, 
crg, 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 crg 
was calculated each month for the SP500 index and the 
SPUT index. The results are graphed in Exhibit 6. 12 

11 1n addition, Brigham eta/. 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 
(1982-1984 monthly data) showed significant positive autocorrelation 
with Durbin Watson Statistics well below 1.0. 
12The average values of crg are the market value weighted averages of 
the crg for individual stocks. If one looked at a direct esllmate 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 
shareholdersY 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
flect 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. 15 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 rela
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 (crg) and the yield 
spread between corporate and government bonds ( ic -
i20 ). Evidently. these two risk measures capture some
what different dimensions of risk, both of which ap
pear important in explaining risk premia on stocks in 
general. The simple correlation coefficient 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 I 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 difference 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 et a/. [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-

14Note 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 regressions 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 Coefficient 
(t-value) 

Regression Intercept i2o crg i;:- i211 R2 

A. SP500: Dependent Variable is Equity Risk Premium* 
I. 0.140 -0.632 0.43 

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

(7.10)+ ( -5.93)+ (3.32)t 
3. 0.069 -0.235 1.448 0.57 

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

(2.17)+ (- 2.07)+ (4.68)t (7.63)+ 

Regression Intercept i:::o.o crg iu- i2o Rc 

B. SPUT: Dependent Variable is Equity Risk Premium* 
I. 0.110 -0.510 0.37 

(7 .35)+ (-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)+ ( -4.05)+ (8.87)+ 
4. 0.049 -0.287 0.387 1.391 0.80 

(5.15)+ (- 3.87)+ (0.75) (8.14)+ 

*All variables are defined in Exhibit I and graphed in Exhibit 6. Regressions were estimated for the 36 
month period January 1982-December 1984 and were corrected for serial correlation using the Prai>
Winsten method. For purposes of this regression variables are expressed in decimal form. e.fi . 14'7< = 
0.14. 
+Significantly different from zero at 0.05 level using two-tailed test. 

cause of lower variability over time in the dispersion of 
F AF 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 crg and 
(i, - i20) were positive in all regressions and signifi
cantly so, except in the case of (i, - i20 ) for the second 
18-month period. The coefficient of i20 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 - i20 ) 

were significantly positive in both subperiods while 
those of crg 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. R .. 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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