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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
Universiry of Flovida and the Virginia Polytechnic Institute and State
University, respectively; Steve R. Vinson is affiliated with AT&T

Comimunications.

® [n 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 invalved 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
Rabichek { [5]), and it has been replaced by three mar-
ket-oriented (as opposed to accounting-orieated) ap-
proaches: (i) the DCF method, (i) the bond-yield-plus-
risk-premium method, and (iti) the CAPM, which is a
specific version of the generalized bond-yield-plus-
risk-premium approach.

Our purpase in this paper i 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-
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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 Streer
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 modei. 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 2 risk premium be estimated every two years and
that, between estimation dates, the last-determired risk premivm be
added to the cument yield an ten-year Treasury bonds to abiain an
estimate of the cost of equity to an average utility (Docket RM 80-36).
Subsequently, the FCC made 2 sumilar praposal ("Natice of Proposed
Rutemaking,” August 13, 1984, Docket No. 84-800). Obviously, the
validity of such procedures depends on (i) the aceuracy of the risk
premium estimate and (i) the stability of the relationship berween risk
premtiums and interest rates. Both proposals are still under review.
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equity for any publicty traded firm, and also for non-
traded firms for which an appropriate risk class can be
assessed, including divisions of publicly traded carpo-
ratons.’

Alternative Procedures for Estimating
Risk Premiums

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

Historic Risk Premiums

A number of researchers, most notably Ibbotson and
Sinquefield [12], have calculated historic holding peri-
od retums on different securities and then estimated
risk premiums as foltows:

Historic
Risk =
Premium
Average of the Average of the
annual returns on annual returns on
a stock index for| — )a bond index for| . (1)
a particular the same
past period past period

ihbotson and Sinquefield (I&8) calculated bath arith-
metic and geometric average returns, but most of their
risk-pretium discussion was in terms of the geometric
averages. Also, they used hath corporate and Treasury
hond indices, as well as a T-bill index, and they ana-
lyzed all possible holding periads since 1926. The [&S
study has been employed in numerous rate cases in {wo
ways: (i) directly, where the E&S historic risk premium
is added o a company’s bond yield to obtain an esti-

*The FCC is particularly interested in cisk-premium methodologies,
hecause (1) only eighteen af the 1,400 telephone companies it regulates
have publicly-traded stock, and hence offer the possibility of DCF
analysis, and (i) most of the publicly-traded telephone companies have
bath regutated and unregulated assets, so a corporate DCF cost might
not be applicable to the regulated units af the companies

*n rate cases, some witnesses also have calculaed the differential
between the yield to mawrity (YTM) of a4 company’s boads and s
concurrent RQE. and then called this differential a risk premium. In
peneral. this procedure is unsound, because the YTM an a band is a
futiire expected return an the bond's marker vafue, while the ROE is the
past realized return on the stock’s boak valiee. Thus. comparing YTMs
and ROEs is like compartng apples and granges
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mate of its cost of equity, and (ii) indirectly, where
[&S data are used ta estimate the marcket risk premium
in CAPM studies.

There are both conceptual and measurement prob-
lems with using [&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 eamned in the past. Indeed,
evidence presented in the following sections indicates
that relative expected returns should, and do, vary
significantly over time. Empirically, the measured his-
toric 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
diffecences in the final outcome. These measurement
problems are common to most forecasts based an time
series data.

The Survey Approach

One abvious way o estimate equity risk premiums
is to poll investors. Charles Benore [1], the seniar
utility analyst for Paine Webber Mitche!ll Hutchins, a
leading institutional brokerage house, canducts such a
survey of major institutional investors annuatly. His
1983 results are reported in Exhibit |.

Exhibit 1. Results of Risk Premium Survey, 1983+

Assuming a double A, long-term utility bond currently yields 12'4%,
the comman stock for the same company would be fairly priced relative
10 the bond if its expected return was as follows:

Indicated Risk Premium Percent af
Tatal Return (basis points) Respondents
over 2001% over 800
20%4% 800
1941% 700
| B4 600 10%
17v2% 500 8%
lala%e 400 29%
13 %: 300 5%
142 % 200 16%
[3V% 104 O
under 3% under 100 | %
Weighted
average 358 100%

“Benore's questionnaive included the first two calumns, while his third
columi provided a space for the respondents ta indicate which risk
premiom they thought applied. We summarized Benore's responses in
the frequency distribution given in Colummn 3. Also, in his questionnalre
each year, Benare adjusts the double A hond yield and the tolal returns
{Column 1) o reflect cument market conditions, Bath the guestion
abave and the respanses to it were taken from the survey conducted in
April 1983,
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Benore’s results, as measured by the average risk
premiums, have varied aver the years as follows:

Average RP
Year (basis points)
1978 491
1979 4745
1980 423
1981 349
1982 275
1983 358

The survey approach is conceptually sound in that it
attempts (o 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
higber authorized returns. Also, Benore surveys large
institutional investors, whereas a high percentage of
wility stocks are owned by individuals rather than in-
stitutions, so there js a question as to whether his
reported risk premivms are really based on the expecta-
tions of the “representative” investar. 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 hond 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 anre market risk premium,
RP,,. Here, one estimates the average expected future
return on equity for a group of stocks, k,,, and then
subtracts the concurrent risk-free rate, Ry, as proxied
by the yield to maturity on either corporate or Treasury
secuirities:*

RP, = k, — R,. ()

Conceptually, this procedure is exactly like the [&S
approach except that one makes direct estimates of
future expected returns on stocks and bonds rather than

a5

assuming that investors expect future returns to mirror
past returns.

The mast difficuit task,, of course, is to obtain a valid
estimate of ky,, 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 [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 k, as the average expect-
ed return on the S&P’s 500 Index, with the expected
return on individual securities estimated as follows:

D

3

By

k =

Tt e (3}

[} = dividend per share expected over the next
twelve manths,
P, = current stock price,
= estimated long-term constant growth rate,
and
i = the i" stock.

To estimate g, Vandel! and Kester developed fifteen
forecasting modéls based on both exponential smoath-
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.

“In this analysis, most people have used yields on long-term bonds
rather than short-term money market nstruments. Tt is recognized that
tang-term bonds, even Treasury bands, are not risk free, so an RPy
based on these debt instruments is smaller than it would be if there wene
some better proxy ta the long-term riskless rate, People have attempted
ta use'the T-bill rate for Rg, but the T-bill rate embodies a dilferent
average inflation premium than stocks, and it is subject to random
fluctuations caused by monetary policy, international currency flaws,
and ather factars. Thus, many peaple believe that far cost of capital
purpgses, Rp should be based on long-term securities,

We did test to see haw debt maturities would affect our calcu lated risk
premiums, [t 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, randamly. The choice of a maturity in the 10- w0 30-year range has
little effect, as the yield curve is generally fairly flat in that range.
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Malkiel. Malkie] [14] estimated equity risk premi-
ums for the Dow Jones Industrials 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. Alsao, 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 injtia} five-year period, move toward a
lang-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 waords, “The
results are remarkably robust, and the esnmated risk
premiums are all very similar.” Malkiel’s is, to the best
of our knowiedge, 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 nathing inherently wrong with time series-
based growth rates, an increasing body of evidence
suggests that primary reliance should be placed on
analysts’ grawth 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 mvestors
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 {3] determined that security analysts’ fore-
casts are more relevant in valuing common stocks and
estimating the cast 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
1o 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 |ist-
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’ farecasts 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.*

Risk Premium Estimates

For purposes of estimating the cost of capital using
the risk premium approach, it 15 necessary either that
the risk premiums be time-invariant or that there exists
a predictable relationship between risk premiums and
interest rates. [f the premiums are constant over time,
then the constant premiem could be added to the pre-
vailing interest rate. Alternatively, if 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.

Tao 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 wark 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 [BES data.

Annval Data and Results, 1966—1984

QOver the peried 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 [ndustrial 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 ane 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

‘Recently, a new type of service that summarizes the key data from mast
analysts’ reports has become available, We are aware af two sources of
such services, the Lynch. Jones, and Ryan's Institutional Brokers Esti-
mate System ([BES) and Zack’s learus Investment Service, 1BES and
the [carus Service gather data from both buy-side and sell-side analysts
and provide it to subscribers on a manthly basis in both a pranted and a
computer-readable format,
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Exhibit 2. Estimated Annual Risk Premiums, Nonconstant {Value Line) Model,

19661984
Tanuary |
tﬁel:re Dow Jones Electrics Dow fanes Industrials
Reported km,g Re RP K Re RP (3 (6
() ) ) (4) (5) (6) (7

1966 g.11%  4.50%. 3.6!%
1967 9.00%  4.76%  4.24%
1968 9.68%  559% 4.09%
1969 9.34%  5.88%  3.46%
1970 11.04%  691%  4.13%
1971 10.80%  6.28%  4.52%
1972 1053%  6.00%  4.53%
1973 11.37%  595%  S5.41%
1974 13.83%  7.29%  6.56%
1975 16.63%  791% 8.72%
1976 1397%  823%  5.74%
1577 1296%  7.30%  5.66%
1978 13.42%  7.87%  5.55%
1979 14.92%  8.9% S93%
1980 16.39% 10.18%  6.21%
1981 17.61%  11.99% 35.62%
1982 17.70%  14.00%  3.70%
1983 16.30%  10.66%  5.64%
1984 16.03%  11.97%  4.06%

9.56% 4.50%  5.00% 0.71
11.57% 4.76%  6.81% 0.62
10.56% 3.39% 4.97% 0.52
10.96% 5.88%  5.08% 0.68
12.22% 091% 3.30% 0.78
11.23% 6.28% 4.95% 0.91
11.09% 6.00%  5.09% 0.49
11.47% 596%  5.51% 0.98
12.38% 7.29%  5.09% 1.29
14.83% T91%  6.92% .26
13.32% 8.23% 3.09% .13
13.63% 7.30%  6.33% 0.89
14.75% 7.87%  6.88% 0.81
15.50% 899%  6.51% Q.91
16.33% 10.18%  6.35% 0.98
17.37% 11.99%  5.38% .04
19.30% 14002 5.30% Q.70
16.33%  10.66% 5.87% 0.9¢
15.72% 1197% 3.75% 1.08

use the five-year prediction.® Therefore, we obtained
data as of January | 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:

D [ )”. @)

L4
101 + k¥

Dl + g)

n
Py= %

t I+ k

k— g

Equation (4) is the standard nonconstant growth DCF
model; P, is the current stock price; D, represents the
forecasted dividends during the nonconstant growth
periad; n is the years of nonconstant growth; D_is the
first constant growth dividend; and g, is the constant,
long-run growth rate after year n. Value Line provides
[ values for t = | and t = 4, and we interpolated to
obtair D, and D,. Value Line also gives estimates for

“This is a debatable paint. Cragg and Malkiel, as well as many practic-
ing analysts, feef that most investars actuatly focus on five-year fore-
casts. Others, however, argue that five-year forecasts are too heavily
influenced by base-year conditions andfor other nonpermanent condi-
tions for use in the DCF model. We nate (i} that most published fore-
casts do indeed cover five years, (if) that such forecasts are typically
“normalized” in some fashion to alleviate the base-year prohlem, and
(iu) that for relatively stable companies like those in the Dow Janes
averapes, it generatly does not matter greatly if one uses a normalized
five-year or a langer-term farecast, beeause these companies meet the
conditions of the constant-grawth DCE model rather well,

ROE and for the retention rate (b) in the terminal year,
n, so we can forecast the long-term growth rate as g, =
b{RAE). 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.”

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 R, (taken as the De-
cember 31 yield on twenty-year constant marturity
Treasury bonds} to obtain the estimated risk premiums
shown in Exhibit 2. The premiums for the electries are
plotted in Exhibit 3, along with interest rates. The
fallowing 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-

*¥alue Line actually makes an explicit price forecast for each stock, and
ane could use this price, along with the forecasted dividends, to deveiop
an expected rate of retum. However, Value Line's forecasted stock
price builds in a forecasted change in k. Therefore, the forecasied price
is inappropriate for use in estimating current vaiues of k.
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Exhibit 3. Equity Risk Premiums for Electric Utilities and Yields on 20-Year Government Bonds, 1970-(984*

Risk Premiums
and Interest Rates

F
{0.14)

P =000

5.0 4

T = 0.2

} i 4

RP = 6.40% - 0.1LR.: 1970-1984

4 RF = 0.96% +0.65RF: 1970-1979

(0.40)

’
4 L 4

Yield on 20-year
Government band,

R\ Y

s

\
I
|
| y \ P
[
[

|
|
f
!
!

Electric Risk Premium, RP

RP = 12.4% - 0.63R;:  198C-1984

(0.22)
¥ = 0.74

{ 1

J
|

i t i i t ! b ! } f t 1 —
1970 1471 1972 1973 1974 1975 1976 1977 1978 1979 1980 1961 1982 1943 1584

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

ums for the utilities increased relative to those for
the industrials fram 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 and Results, 1980-1984

In early 1989, we began calculating risk premiums
an a monthly basis. At that ime, 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 19801984 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:

I. 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 canfirms 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 Using Analysts’ Growth Forecasts, January
1980—June 1954

20-Year 10-Yeu
Treasury Treusury
Band Bane
Yield. Yield.
Canstant Canstant
Beginning Value Merrlll  Salomon  Average  Maturity Beginning Yalue Merrill - Salamon  Average  Maturity
af Month Line Lynch  Brathers Premiurns — Series ot Mawt Line Lynch  Brothers Premioms  Series
Jan 1980 6.21% NA NA 6.21% 10.18% Apr 1982 3.49%  3.61%  4.29%  180% 13.69%
Feby 1980  577% NA NA 5 77%  10.86% May 1932 3.08% 4.25%  391% 3.73% 13.47%
Mar 1980 4 73% NA NA 4 73%  12.59% Jun 1982 3le%  4.501% 47X 4.13% (353%
Apr 1980 5.02% NA NA 5.02% 127 % Tul 1982 2.57%  4.2%  4.21% 3666 |4.48%
May 1980  4.73% NA NA 4.73%  11.04% Aug 1982 4.33%  483% S527% 481% [369%
Jun 1980 5.09% NA NA S09%  10.37% Sep 1982 4.08% 5.14% 558%% 4.93% |240%
Jul 1980 3415 NA NA S4l% 9.80% et 1982 5.35% S M% 6344 5.64% 1195
Aug (980 3.72% NA NA 5.72%  10L.29% Nov 1982 5.67%  595% 6491% 4.18% 10.97%
Sep 1980 5.16% NA NA 5.016%  11.41% Dec 1982 6.31%  6.71% T45%  6.82% 10.52%
Ly o4
o Toar AN Se L Annual Avg 4.00%  4.54%  S01% 4.52% 13.09%
Dec 1980  5.65% NA NA 5.65% 12.37% Jan {983 564%  6.04% 681%  6.16% 10.66%
., - Feb 1983 4.68% 5.99% 6.10% 559% [1.01%
Annual Avg. 3.33% 333% L3 Mar 1983 4.99% 6.89% 6.43% 6.10% 10.71%
Jan 1951 5.62%  4.76% 5.03% 5.34% 11.99% Apr [983 4.75%  5.82% 6.31%  5.63% 10.84%
Fcbh 1981 4.82% A4.87%  5.16% 4.95% 12.48% May 1983 4.50% 6.41% 6.24% 5.72% 10.57%
Mar 981 4.70% 3.73%  4.97% 447% 1310% Tun 1983 4.29% S52% 6.16% 5.22% 10.90%
Apr 1981 4. 24%  323%  4.52%  4.00% 13.11% Tul 1983 4.78%  5.72%  642%  3.64%% L).12%
May 1951 3.54%  A24%  4.24%  3e07% 13.51% Aug 1983 1.89%  4.74%  S41%  4.68% [1.78%
fun 1981 3.57%  4.04%  4.27%  3.06% 13.39% Sep 1983 4.07%  4.90% 557% 483% [1.71%
Jul 1981 el 3.63% 4 16%  F R0 13.32% Oct 1983 379%  4.64%  538% 4.60% 11.64%
Aug [981 37%  3.05%  3.04%  3.09%  14.23% MNov 1983 284%  3.17%  4.46%  3.69%  11.90%
Sep 1981 2000% 2.24% 21.35%  2.23% 14.99% Dec 1983 J36s  4.2% 5009 4.20%  11.83%
et 1981 2.83%  164%  324%  290% 14.93% ey
Nov 1081 20%e 2494 10w 283 1s20 Annual Ave 4 30% 5 3% S.86%  SATE - 1L22%
Dec 1981 3.72%  3.45% 4.24%  ARO% 13.12% Jun 1984 4.06%  5.04%  5.65% 4.92% 11.97%
. ¢ [ -
Al Avg. 367% 345% 40T 3% D&% UL (TG gitg saee Sae 1204
Jan 982 370%  337% 4.04%  370%  14.00% Apr 1984 4.78%  533%  6.32% 5.48% 12.51%
Feh 1982 3.05% 3.37% A% 3.37%  14.37% May 1984  4.36% S5.30% 6.42% 536% 12.78%
Mar 1982 3.15%  328%  A75%  3.39%  1396% Jun 1984 334%  400%  5.63%  4.39%  13.60%
Exhibit 5. Monthly Risk Premiums Based on IBES Data
Average af Average of
Merrill Lynch, Merrill Lynch.
Salomon Salomon
Brothers, and Brothers, and
Value Line [BES IBES Premiums Value Line IBES IBES Premiums
Beyinning Premiums Premiums for Entire Beginning Premiums Premtiunts fur Entire
af for Dow Jones  for Dow Janes Electric af for Dow Jones  for Dow Jones Electric
Manth Electrics Electrics Industry Maonth Electries Electrics Industry
Aug 1983 4 68% 4. 10% 4. 16% Feb 1984 5.19% 5.00% 4.36%
Sep 1983 4 83% 4.43% 4.237% Mur 1984 5.1 2% 5.35% 4.45%
Oct 1983 4.60% 4.31% 3.90% Apr 1984 5.48¢% 5.33% 4.23%
Nav 1983 369% 1.36% 3 36% May 1934 5.36% 5.16% 4.30%
Dec 1983 4. 21% 3.86% 3.54% Jun 1984 4.39% 4. 47% 3,400
Jan 1984 4.92% 4.68% 4. | 8% Average
Premiums 4 83% 4.50% 4.01%
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Exhibit &. Utility Risk Premiums and Interest Rates, 1980-1984

3
+
151
| 20-year T-band yields
I
10
Utility risk premiums
5+
The standard errar af the
ceefficient is shown in AP = 12.53% - 0.&3 RF
parentheses below the Standard Evror {005}
T coefficient. 2
R =0.73
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Exhibit 7. Monthly Risk Premiums, Electric Utiliﬁes, 198 (~1984 (to Date)

Risk
Frem!um
{¥]

a—a Yalue Lire Premiums
u—a Merritl Lynch Premiyms
s—s Galoman Brothers Premiums
i Average Premiumg
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Exhibit 8. Comparative Risk Premium Data

o
o

i

:

I I I i [ 1 I 1 l 1 1
fuc Sep Oct Mov Qec Jan Feb Mar Apr May Jun
14983 1984

®: Vatue Line, ML, SB: Dow Joneg Electrics
8. IBES: ODaw Janes Electrics
4 IBES: AT Flectric 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, contatn too few observations to enable
us to draw strong conclusions, but i) the Dow
Janes Efectrics risk premivms based on our three-
analyst data have averaged 27 basis points above
premiumns based on the larger group of analysts
surveyed by IBES and (ii) the premiums on the [|
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 attnbute 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
bath nuclear and non-nuclear companies.

Tests of the Reasonableness of the Risk
Premivm 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 demanstrate the reasonableness aof our
results more directly.

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

k — Re)y = oy + aff; + u, (3)
we would expect
&, = Oand &, = k, — R = Market risk premium.

This test, of course, would be a joint test of both the
CAPM and the reasonableness of our risk-premivm
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.*

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

*We carried out the test on a manthly basis for 1984 and found positive
but statistically insignificant coefficients. A typical result {for April
1984} folkows:

tk — Rel; = 31675 + 1.8031 &
10.91) (1.44)

The figuees in parentheses are standard emrars, Utitity risk peemivms do
inerease with betas. but the intercept term is nat zero as the CAPM
would predict, and o, is both less than the predicted value and not
statistically significant. Again. the observation that the coefficients do
wot conform to CAPM predictions could be as much a problem with
CAPM specification for utilities as with the nisk premium estimates.

A similar test was carried out by Friend, Westerfield, and Granito [9].
They tested the CAPM using expectational (survey) data rather than er
past holding period retomns. They actually found their coefficient of 3;
to be nepative in all their cross-sectional tests.
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Exhibit 9. Relationship between Risk Premiums and Bond Ratings, 1984*

Below

Manth AsnlAA AA Aalh A A/BBB BBB BEB
Tanuary® — Tat 3.06% 3.70% 5.07% 4 90 9.45%
February 2.98% IA7% 3 34 4.0%% 5.26% So14% 7.97%
Murch 2.34% 3.46% 3 2%% 4.06% §.43% 5024 HOIRG%
Apnil 2375 3.03% 3394 .88 5.29% 4.97% .96t
May 2.00% T 48% R34 3.72% 4.71% 0.64% RE1%
June 0.92% AT 1.46% I 6% 3. 7a% SOk S.5%%
Averige 2.08% 2.82% 3 15% 3.76% 4.92% 528% 7.84%

“The risk premioims are based on [BES duty tar the electrie utilities followed by bath IBES and Satamen Broders
The namber of electric utilities fullowed by both finms varies from manth o month. Far the period hetween
Tunuary and lune [984, the number of clectries followed by both firms rangied frone 96 o 99 abilitics

Tin fanary. there were no AgufAA companics. Subsequently. four wtilities were uppraded to Auai A,

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

Risk Premiums and Interest Rates

Tradtttonally, 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 onty after the claims of bondholders have been
satisfied. However, if interest rates fluctuate, then the
halders of long-term bonds can suffer losses {either
realized or in an opportunity cost sense) even though
they receive all contractually due payments. There-
fare, if investors” worries about “interest rate risk”
versus “eaming power risk”’ vary over time, then per-
ceived risk differentials between stocks and bonds, and
hence risk premiums, will atso 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 periad, is related to inflanon. 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 fram 1966 through 1979,
hut, beginning in 1980, the relationskip turned nega-
tive. A possible expianation for this change is given
next.

1966—1979 Period. During this periad, inflation
heated up, fuel prices soared, enviranmental problems

surfaced, and demand for electricity slowed even as
expensive new generating units were nearing comple-
tian. These cost increases required offsetting rate hikes
to maintain profit levels. However, political pressure,
comhined with admiristrative 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 dechine 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
200.41, 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 (it} vtilities were providing a rising share
of their operating income to debtholders versus stock-
holders {interest expense/hock value of debt was ns-
ing, while net income/common equity was declining).
This led to a widespread belief that utility commissions
would provide encugh revenues to keep utilities from
going bankrupt (barring a disaster), and hence to pra-
tect the bondholders, but that they would not necassar-
ily provide enough revenues either to permit the ex-
pected rate of dividend growth to occur or, perhaps.
even to allow the dividend o be mazintained.
Because of these experiences, investors came to re-
gard inflation as having a2 more negative effect on
utility stocks than on bonds. Therefore, when fears of
inflation increased, utihities” measured risk premiums
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Exhibit 10. Relative Volatility* of Stocks and Bonds, 1965-1984

Volatility
Index

25 ¢

20F
15
10

[ e =

S&P 500

High Grade
Corporate Bonds

—
- —— N

i i Il A A 1 L I i A

0 i 4 M 2 M i M 5 i

1965 66 67 68 69 70 I 72 73

74 75 76 77 78 79 80 81 82 83 84

*Valatility is measured as the standard deviation of tatal returns aver the last § years

Source: Merrtll Lynch, Quantitative Aralvsis. May/une 1984,

ajso increased. A regression over the period
1966-1979, using our Exhibit 2 data, produced this
result:

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

This indicates that & one percentage point increase in
the Treasury bond rate produced, on average, a 0.73
percentage paint increase in the risk premium, and
hencea .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. Bath 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 [980-1984 period, interest rates and bond prices
fluctuated violently, both in an absolute sense and rela-
tive to common stacks. Exhibit [0 shows the volatility
of corporate bonds very clearly. Over most of the eigh-
teen-year period, stock returns were mich more vola-
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.*

In the 1980-1984 period, an increase in inflaticnary
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 well fall. Thus, uncertainty about inflation trans-
lates directly into risk in the bond markets. The effect
of inflation on stocks, inciuding utility stocks, s 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 unanficipated inflation than would bonds. This
hedge did not work at all well during the 1966-1979
period, because inflation-induced increases in operat-
mmg and capital costs were not offset by timely rate
increases, However, as noted earlier, both the uvtilities
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

“Hecause the standard deviations in Exhibit [0 are based on the last five
years of data, even if bond returns stabidize, as they did beginning in
1982, their reported volatility will remain high far several mare years
Thus, Exhihit 10 gives a rough indication of the current relative riski-
ness of stacks versus bonds, but the measure is by no means precise or
necessarily indicative of future expectations
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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. Howey-
er, since investors are today Jess concerned about infia-
tion's impact on utilicy stocks than on bonds, the utili-
ties’ cost of equity does not rise a8 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 R rr =073
(0.05)

Thus, a one percentage point increase in the T-bond
rale, on average, caused the risk premium to fall by
(0.63%, and hence it led to a 1.00 — 0.63 = (.37
percentage point jnecrease 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 |.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 an
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
far use in the DCF model can be either developed from
time-series data or obtained from security analysts,
analysts’ growth forecasts are more reflective of inves-
tors' 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 vear. Also, during the first half of the
period, the utilities had smaller risk premiums than the
industriais, 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 utiti-
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 nflationary
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 980 a 1.00
percentage point increase 1n the cost of deht 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 10 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 aqufe expectations
and (11) that the market risk premium is reiatively sta-
hle gver time. Qur 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
aire 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 o add this
prermium to a current Treasury bond rate 1o determine a
utility’s cost of equity. Administratively, this proposal
would be easy to handle, but risk premiums are simply
tog valatile ta be left in place for two years.
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