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EL PASO ELECTRIC COMPANY'S RESPONSE TO
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Estimating Shareholder Risk Premia Using Analysts' Growth Forecasts

Harris, Robert S.; Marston, Felicia C.
Financial Management; Summer 1992; 21, 2; ABI/INFORM Global

pg. 63

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 Mcintire 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-
retical 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
Osbor 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 McIntire 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 yields 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-
emment 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

T

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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literature on financial analysts’ forecasts (FAF). In Section
11, models and data are discussed. Following a comparison
of the results to historical risk premia, 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 (%) 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, £ will
depend on returns available on alternative investments
(¢.g., bonds or other equities) and the riskiness of the stock.
To isolate the effects of risk, it is useful to work in terms
of a risk premium (rp), defined as

p=k=1i, (n

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 studies 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-
stant over time. Carleton and Lakonishok [S] 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 &, and hence, implied values of
rp, 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 a consensus measure 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 rate, though empirically its proxy (e.g., yield
0 maturity on a government bond) is only a “least risk” alternative that
is itseif subject to risk. In this development, the effects of tax codes on
required returns are ignored.

2Many leading texts in financial management use such historical risk
premia to estimate a market return. See, for example, Brealey and Myers
[3]. Often a market risk premium is adjusted for the observed relative risk
of a stock.
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Vinson, and Shome {41, 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 use of historical data (e.g.,
Ibbotson Associates [13, pp. 127, 1281). Unfortunately, the
published studies use data extending to 1984 at the latest.
Our paper draws on this earlier work but extends it through
19913 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 individnal stocks and over time with financial
market conditions.

{I. 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):

k=|2tl+g (2)

where D) = dividend per share expected to be received at
time one, Py = 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 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 expectations of future perfor-

3See Harris [12] for a discussion of the earlier work and a detailed
discussion of the approach employed here.

4 As stated, Equation (2) requires expectations of either an infinite horizon
of dividend growth at a 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. One could
alternatively estimate a nonconstant growth model, although the proxies
for multistage growth rates are even more difficult to obtain than single
stage growth estimates. Marston, Harris, and Crawford [19] examine
publicly available data from 1982-1985 and find that plausible measures
of risk are more closely related to expected returns derived from a
constant growth model than to those derived from multistage growth
models. These findings illustrate empirical difficulties in finding empir-
ical proxies for multistage growth models for large samples.
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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.” Representative
of industry practice, IBES contains estimates of () 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.® 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.

lll. 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

SHarris [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.
SWhile 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.

Exhibit 1. Variable Definitions

k¥ = Equity required rate of return.

Py = Average daily price per share.

D, = Expected dividend per share measured as current
indicated annual dividend from COMPUSTAT
multiplied by (1 + ).

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

iy = Yield to maturity on long-term U.S. government
obligations (source: Federal Reserve Bulletin,
constant maturity series).

i, = Yield to maturity on long-term corporate bonds:
Moody’s average.

rp = Equity risk premium calculated as rp =k - i.

B = beta, calculated from CRSP monthly data over
60 months.

Notes:

agee footnote 7 for a discussion of the (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.” The return is converted to a risk premium

TThe construction of D is controversial since dividends are paid 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 an
upward adjustment of the current annual rate of dividends to construct
D, If quarterly dividends grow at a constant rae, both factors could be
accommodated straightforwardly by applying Equation (2) to quarterly
data with a quarterly growth rate and then annualizing the estimated
quarterly required return. Unfortunately, with lumpy changes in 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, D is calculated as Dg (1 + g). The fuil 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 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 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 (Dy/Pg) and growth (market value
weighted) for the S&P 500 were typically 4% to 6% and 11% to 13%,
respectively. As a result, a “full ¢” adjustment on average increascs the
required return by 60 to 70 basis points (relative to no g adjustment).
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Exhibit 2. Bond Market Yields, Equity Required Return, and Equity Risk Premium,? 1982-1991

Equity Market
Bond Market Yields” Required Return® Equity Risk Premium
2) U.S. Gov't Moody’s Corporates
Year (1) U.S. Gov’t Moody’s Corporates (3) S&P 500 @3- 3)-2)
1982 12.92 14.94 20.08 7.16 5.14
1983 11.34 12.78 17.89 6.55 511
1984 12.48 13.49 17.26 4.78 377
1985 10.97 12.05 16.32 537 428
1986 7.85 9.71 15.09 7.24 5.38
1987 8.58 9.84 14.71 6.13 4.86
1983 8.96 10.18 1537 641 5.19
1989 8.46 9.66 15.06 6.60 5.40
1990 8.61 9.77 15.69 7.08 592
1991 8.21 9.41 1561 2.40 6.20
Average® 9.84 1118 16.31 6.47 5.13

Notes:

*Values are averages of monthly figures in percent.

"Yields to maturity.

‘Required return on value weighted S&P 500 index using Equation (1).
dFigures for 1991 are through May.

“Months weighted equally.

over government bonds by subtracting i, 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 io 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 premia appear to change over time. In the following

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] 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 required returns increased with higher risk.
Here we examine the link between these premia 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

8For other efforts using expectational data in the context of the two-pa-
rameter CAPM, see Friend, Westerfield, and Granito [10], Cragg and
Malkiel [7], Marston, Crawford, and Harris [19], Marston and Harris [20],
and Linke, Kannan, Whitford, and Zumwalt [16]. 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.
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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 stock 10.3% 12.4%
Long-term government bonds 4.6% 4.9%
Long-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 Infla-
tion, 1990 Yearbook.

and in any month include firms that have at least three
forecasts of earnings growth to reduce measurement error
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 CRSP. Beta
estimates are updated monthly and are calculated against
anequally weighted index of all 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 inherent in independent variables at the company
level. Portfolios are formed based on a ranking of beta
estimated from a prior time period (¢ = -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:

Ry=0g+ 0 Byt utp p=1..20, 3)

where:

R, = Expected retumn for portfolio p in the given
month,

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

4, = A random error term with mean zero.

As aresult of estimating regression (3) for each month,
72 estimates of each coefficient (o and o)) are obtained.

®Firms for which the standard deviation of individual FAF exceeded 20
in any month were excluded since we suspect some of these 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 on 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 s-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 o 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-
icant positive link between beta and expected return re-
mains, though it is smaller in magnitude than for portfo-
lios.!? Comparison of Panels 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-
lar, 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

'0The 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 7 Values and Percent Positive), 1982-1987

Panel A. Equal Weighting®

Intercept B Adjusted R© F°
Portfolio returns 14.06 278 0.503 254
(54.02,100) (35.31, 100)
Security returns 14.77 1.91 0.080 39.0
(58.10, 100) (16.50,99)
Panel B. Weighted by Standard Errors®
Portfolio returns 13.86 2.67 0.503 254
(215.6,100) (35.80, 100)
Security returns 14.63 1.92 0.080 39.0
(398.9, 100) (47.3,99)

?Equally weighted average of monthly parameters estimated using cross-sectional data for each of the 72 months, January 1982 - December 1987.
YTn obtaining the reported means, estimates of the monthly intercept and slope coefficients are weighted inversely by the standard error of the estimate

from the cross-sectional regression for that month.
“Values are averages for the 72 monthly regressions.

3).l ! 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 in 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 investments
more risky holdings than they were in a world of relatively
stable rates.

YEstimation difficulties confound precise interpretation of the intercept
as the risk-free rate and the coefficient on beta as the market risk preminom
(see Miller and Scholes [21], and Black, Jensen, and Scholes [2]). 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]1. and Fama and MacBeth [9] using historical returns, Such results are
consistent with Black’s [1] zero beta model, although alternative expla-
nations for these findings exist as well (as noted by Black, Jensen, and
Scholes [2]).

Studying changes in risk premia for utility stocks, Brig-
ham, et al [4] conclude 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. Study-
ing risk premia for both utilities and the equity market
generally, Harris [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 government bond yields, and increased with
increases in the 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 Harris [12], these bond yield spreads are used as a
time series proxy for equity risk. As the perceived riskiness
of corporate activity increases, the difference between
yields 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
correlation.!

120rdinary least squares regressions showed severe positive autocorrela-
tion in many cases, with Durbin Watson statistics typically below one.
Estimation used the Prais-Winsten method. See Johnston [14, pp. 321-
3251
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Exhibit 5. Changes in Equity Risk Premia Over Time — Entries are Coefficient (+-value); Dependent Variable is Equity

Risk Premium

Time period Intercept in ic—in R?
A. May 1991-1992 0.131 -0.651 0.53
(19.82) (-11.16)
0.092 -0.363 0.666 0.54
(14.26) (-6.74) (5.48)
B. 1982-1984 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
(7.13) (-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)
0.130 -0.738 0.098 0.68
@70 (-4.96) (0.40)

Noze: All variables are defined in Exhibit I. 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 form, 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, ;. This
negative relationship is also true for each of the subperiods
displayed in Panels 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 1991 period, the addition of the
vield 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 in 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 1980s 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 growth
expectations: Analysts
vS. history

Analysts’ growth forecasts dominate past trends in predicting

stock prices.

James H. Vander Weide and Willard T. Carleton

78

w

2z

&

g or the purposes of implementing the Dis- _DQ+¢g M
counted Cash Flow (DCF) cost of equity model, the *” k~g

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:

where:
P, = current price per shate of the firm’s stock;
D = current annual dividend per share;
g = expected constant dividend growth rate; and
k = required return on the firm’s stock.
Dividing both sides of Equation (1) by the
firm's current earnings, E, we obtain:

E-E k-8 @

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 = a(D/E) + ag + ak. 3)

(Cragg and Malkiel found this assumption to be
reasonable throughout their investigation.)
Furthermore, we will assume that the required

JAMES H. VANDER WEIDE is Research Professor at the Fuqua School of Business at Duke University in Durham (NC
27706). WILLARD T. CARLETON is Karl Eller Professor of Finance at the University of Arizona in Tucson (AZ B5721).
Financial support for this project was provided by BeflSouth and Pacific Telesis. The authors wish to thank Pau} Blalock
at BellSouth, Mohan Gyani at Pacific Tclesis, Bill Keck at Southern Bell, and John Carlson, their programmer, for help
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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 finm’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 = a(D/E) + ag + a,B +
a,Cov + a,Rsq + a5a + e )

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 vanables 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 various 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.

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

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 resuits 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-
lated 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
year, after adjustment for all stock splits and stock
dividends). The firm’s dividend payout ratio is then
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-
though this definition has the deficiency that it is
obviously biased downward — it divides this year's
dividend by next year’s earnings — it has the advan-
tage that it implicitly uses a ‘'normalized” figure for
earmnings. We believe that this advantage outweighs
the deficiency, especially when one considers the
flaws of the apparent alternatives. Furthermore, we
have verified that the results are insensitive to reason-
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,? 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 vears, 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 IBES and reported in
mid-January of each year. This number represents the
consensus (i.e., 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-
tentiaily 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 & Poor’s Compustat); 3) Rsq,
the stability of the firm's five-year historical EPS (mea-

sixty-five utility firms.’
RESULTS

To keep the number of calculations inour study
to a reasonable level, we performed the study in two
stages. In 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

80 sured by the R? from a log-linear least squares regres- the years 1981, 1982, and 1983. The values in this table

5 sion); and 4) Sa, the standard deviation of the measure the correlation between the historically ori-
E consensus analysts” five-year EPS growth forecast ented growth rates for the various time periods and
S (mean forecast) as computed by IBES. the firm's end-of-year P/E ratio.

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
afl 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 periods 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 eamnings, and thus the firm's price/
earnings ratio, we eliminated any firm witha price/
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 net follow.

Our final sample consisted of approximately

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.

Second-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 (g,) from the first-stage
correlation study, and 2) the consensus analysts’ fore-
cast (g,) of five-year EPS growth. The regression re-
sults, which are shown in Table 2, support at Jeast
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TABLE 1
Correlation Coefficients of Al Historically Based Growth Estimates by Group and by Year with P/E

Historical Growth Rate Period in Years

Current
Year 1 2 3 4 5 6 7 8 9 o
1981
EPS -0.02 0.07 0.03 0.01 0.03 0.12 .08 0.03 0.09 0.09
DPS 0.05 0.18 0.14 0.15 0.14 0.1 0.19 0.23 0.23 0.23
BVPS 0.01 0.11 0.13 0.13 0.16 0.18 0.15 0.15 0.15 0.15 -
CFPS ~0.05 0.04 0.13 0.22 0.28 0.31 0.30 .31 -0.57 -0.54
Plowback 0.19
1982
EPS -0.10 ~-0.13 ~0.06 ~{.02 -0.02 -0.01 -0.03 -0.03 0.00 0.00
Drs -0.19 -0.10 0.03 0.05 0.07 0.08 0.09 011 0.13 .13
BvVPS 0.07 0.08 0.11 0.11 0.09 Q.10 0.11 0.11 0.09 0.09
CFPS —0.02 -0.08 0.00 0.10 0.16 0.19 023 0.25 0.24 0.07
Plowback 0.04
1983
EPS -0.06 -0.25 -0.25 -0.24 -0.16 —-0.11 ~0.05 0.00 0.02 0.02
Drs 0.03 -0.1¢ ~0.03 0.08 0.15 0.21 0.21 0.21 0.22 0.24
BVPS 0.03 0.10 0.04 0.09 Q.15 0.16 0.19 0.21 0.22 0.2t 1
CFPS -0.08 0.01 0.02 0.68 0.20 0.29 0.35 0.38 0.40 0.42
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 R?
in the regression containing the consensus analysts’
forecast is higher than the R in the regression con-
faining the historical growth measure. The regression

TABLE 2

Regression Results

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.

THE JOURNAL OF PORTFOLIO MANAGEMENT OR

Mode} 1

Part A: Historical

P/E = a; + a,D/E + a8, + asB + a,Cov + a;Rsq + aSa

Year 3a & 3 & ER i i, R? F Ratio

1981 ~6.42* 10.31* 7.67¢ 324 0.54* 1.42% 57.43 .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 0.96 65.53
(2.75) (18.52) (4.18) (2.83) (2.60) (0.05} (0.26)

1983 -5.96* 10.20* 19.78¢ 4.85 0.44* 0.33 32.49 .82 45.26
{3.70) (12.20) (4.83) (2.95) {1.89) 0.50) (1.29}

Part B: Analysis

P/E = a, + aDiE + Mg, + 2B + 2,Cov + aRsq + aSa

Year i & & a 3y EN ER 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* -0.31 115.05* 0.90 97.62
(2.59) (22.46) (9.31) (1.14) (.53 (1.09) (1.60)

1983 -8.47* 11.96* 79.05* 216 0.56* 0.20 —34.43 0.87 £9.81
7.07) (16.48) (7.84) (1.55) (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

TABLE 3

Regression Results

coverage variable is statistically significant in all but Model 1l
one of our samples, and the stability of the operating  part : Historioal
income variable is stahsh'cally significant in sixof the . _ 4 + 4D + g
twelve samples we studlgd. .O.n the other hand, the | 8 5 5 - £ Ratio
beta is never statistically significant, and the standard
deviation of the analysts’ five-year growth forecasts 1981 —1-:5 35: 2;?)2) 0.73 82.95
: 2 s e . . (1.6 (1213) (7.
is stanstlcally sng'mﬁcant_ in only two of our tw elve o0 g 502 1298 83 167.97
samples. This evidence is far from conclusive, how- 138 (17.73) (6.95)
ever, because, as we demonstrate later, a significant 1983 -0.75 8.92 12,18 0.77 107.82
degree of cross-correlation among our four risk var- (113 12.38) .94
jables makes any general inference about risk ex-  puy p: Analysis
tremely hazardous. BE + 2 + aD/E + B
Possible Misspecification of Risk Year ac a a R F Ratia
The stock valuation theory says nothing about 1981 3.96 10.07 60.53 0.90 274.16
which risk variables are most important to investors. .., 4“1"';;) (g‘?;) (:2‘3;_) (13';3) 226,36
82 Therefore, we need to consider the possibility that the @.00) 4.00) (21.35) (31.06)
risk variables of our study are only proxies for the 1983 -4.97 10.95 82.02 0.83 168.28
9 “true” risk variables used by investors. The inclusion (6.93) 693) (1593 (1109
5 of proxy variables may increase the variance of the  Notes: . )
% parameters of most concern, which in this case are Coefficient is significant at the 5% level {using a one-tailed test)

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 overwhelming evidence that the
consensus analysts’ growth forecast is superior to the
historically oriented growth measures in predicting
the firm's stock price. The R 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 extrapelations
in 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 “‘earnings,’” in-
cluding the firm’s most recent primary earnings per share
prior to any extraordinary items or discontinued operations.
As our results were insensitive to reasonable alternative

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

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

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

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

' See Maddala (1977).
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INVESTOR GROWTH EXPECTATIONS
Summer 2004

A study done by Vander Weide and Carleton in 1988 suggests that consensus analysts’ forecast
of future growth is superior to historically oriented growth measures in stock valuation process
for domestic companies. We worked with one of the original authors of the study, Dr. James H.
Vander Weide, and closely followed his suggestions and methodology to investigate whether the
results still hold in more recent times (2001- 2003).

We used the following equation to determine which estimate of future growth (g) best predicts
the firm’s P/E ratio when combined with the dividend payout ratio, D/E, and risk variables, B,
Cov, Stb, and Sa.

P/E = a,(D/E) +a,g(Growth) +a,B(Beta) +a;Cov(Interest Coverage Ratio) +a,Stb(Stability) +asSa(Std Dev) +¢

Data Description
Earnings Per Share:  IBES consensus analyst estimate of the firm’s earnings for the unreported
year.

Price/Earnings Ratio: Closing stock price for the year divided by the consensus analyst earnings
per share for the forthcoming year.

Dividends: Ratio of common dividends per share to the consensus analyst carnings
forecast for the forthcoming fiscal year (D/E).

Historical Growth measures

EPS Growth Rate: Determined by a log-linear least squares regression for the latest year,
two years, three years, ..., and ten years.

Dividend per Share Determined by a log-linear least squares regression for the latest year,

Growth Rate: two years, three years, ..., and ten years.

Book Value per Share Common equity divided by the common shares outstanding.
Growth Rate: Determined by a log-linear least squares regression for the latest year,
two years, three years, ..., and ten years.

Cash Flow per Share  Ratio of gross cash flow to common shares outstanding.

Growth Rate: Determined by a lo g-linear least squares regression for the latest year,
two years, three years, ..., and ten years.
Plowback Growth: Firm’s retention ratio for the current year times the firm’s latest annual

return on equity.

3yr Plowback Growth: Firm’s three-year average retention ratio times the firm’s three-year
average return on equity.

Consensus Analysts” Forecasts

Five-Year Earnings Per Share Growth: Mean analysts’ forecast compiled by IBES.

! Vander Weide, J. H., and W. T. Carleton. “Investor Growth Expectations: Analysts vs. History.” The Journal of
Portfolio Management, Spring 1988, pp. 78-82.
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Risk Variables
B: Beta, the firm’s beta versus NYSE from Value Line.
Cov: The firm’s pretax interest coverage ratio from Compustat.

Stb:  Five-year historical carnings per share stability. Average absolute percentage difference
between actual reported EPS and a Syr historical EPS growth trend line from IBES.

Sa: The standard deviation of earnings per share estimate for the fiscal year from IBES.

We set five restrictions on the companies included in the study in order to be consistent with the
original study and to obtain more meaningful results.

o Excluded all firms that IBES did not follow.
» Eliminated companies with:
- Negative EPS during any of the years 1991-2003.
- No dividend during any one of the years 1991-2003.
- PJ/E ratio greater than 60 in years 2001-2003.
- Less than five years of operating history.

The final universe consisted of 411 US firms, fifty-nine of which are utility companies.

Results
The study was performed in two stages.

Stage 1

In order to determine which historically oriented growth measure is most highly correlated with
cach firm’s end-of-year P/E ratio, we computed spearman (rank) correlations between all forty-
two historically oriented future growth measures and P/E.

The result of the stage 1 study is displayed in Table 1. Three-year plowback ratio has the highest
correlation with P/E in 2001 and 2002, and five-year EPS growth rate has the highest correlation
with P/E in 2003.

Table 1

Stage1 Results for Utility and Non-Utility Companies Combined
Correlations between Historically Based Growth Estimates by Year with P/E

Current Year yi y2 y3 v4 y5 y6 \'74 y8 y9 y10
EPS 0.232 0.210 0.145 0.122 0.059 0.034 -0.007 -0.076 -0.117 -0.154
DPS -0.243 -0.297 -0.296 -0.293 -0.313 -0.316 -0.336 -0.334 -0.329 -0.333
2001 BVPS 0.059 -0.017 -0.098 -0.138 -0.150 -0.182 -0.219 -0.259 -0.271 -0.273
CFPS 0.092 0.092 0.087 0.042 -0.063 -0.102 -0.141 -0.193 -0.237 -0.262
plowback 0.203
plowback3 0:308
EPS -0.007 0.147 0.076 0.080 0.083 0.050 0.030 -0.018 -0.060 -0.089
DPS -0.126 -0.202 -0.251 -0.224 -0.215 -0.239 -0.232 -0.233 -0.211 -0.198
2002 BVPS -0.036 -0.036 -0.078 -0.115 -0.114 -0.127 -0.152 -0.162 -0.175 -0.171
CFPS 0.056 0.045 0.017 0.021 0.030 -0.024 -0.050 -0.080 -0.125 -0.162
plowback 0.093
plowback3 0.180:
EPS 0.073 0.084 0214 0.231 0.244 0.228 0.182 0.158 0.104 0.049
DPS 0.120 0.054 -0.001 -0.078 -0.090 -0.126 -0.152 -0.165 -0.183 -0.185
2003 BVPS 0.097 0.076 0.067 0.036 -0.045 -0.062 -0.063 -0.083 -0.105 -0.131
CFPS 0.146 0.196 0.243 0.239 0.206 0.178 0.107 0.089 0.039 -0.022
plowback -0.017
plowback3 0.038
2
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fifty-nine utility firms. Two-year growth in EPS has the highest correlation with P/E in 2001,

four-year EPS has the highest correlation in 2002, and six-year EPS has the highest correlation in

2003.

Table 3 exhibits the result for the remaining non-utility firms. EPS one-year growth, two-year

growth, and five-year growth has the highest correlation with P/E in 2001, 2002, and 2003,

respectively.

Stage1 Results for Utility Companies

Table 2

Correlations between Historically Based Growth Estimates by Year with P/E

Current Year yi y2 y3 v4 y5 y6 v7 y8 y9 y10
EPS 0.305 0.330 0.305 0.319 0.238 0.157 0.129 0.107 0.079 0.048
DPS -0.215 -0.321 -0.302 -0.294 -0.316 -0.281 -0.332 -0.414 -0.435 -0.429
2001 BVPS 0.164 0.137 0.147 -0.027 -0.072 -0.135 -0.117 -0.104 -0.106 -0.140
CFPS 0.194 0.135 0.020 -0.018 -0.122 -0.157 -0.135 -0.134 -0.103 -0.219
plowback -0.143
plowback3 -0.027
EPS -0.065 0.044 0.069 0.119 0.071 0.004 -0.038 -0.069 -0.061 -0.070
DPS -0.333 -0.327 -0.278 -0.313 -0.280 -0.321 -0.277 -0.226 -0.203 -0.210
2002 BVPS -0.325 -0.239 -0.182 -0.177 -0.230 -0.237 -0.250 -0.247 -0.235 -0.235
CFPS -0.205 -0.132 -0.172 -0.166 -0.216 -0.289 -0.285 -0.265 -0.227 -0.218
plowback -0.151
plowback3 -0.133
EPS 0.010 0.136 0.186 0.263 0.365 0.367 0.344 0.343 0.309 0.302
DPS 0.151 -0.029 -0.014 -0.022 -0.054 -0.117 -0.142 -0.137 -0.105 -0.092
2003 BVPS 0.212 0.060 0.047 0.019 0.003 0.040 0.022 0.005 0.003 -0.002
CFPS 0.222 -0.046 0.173 0.115 0.165 0.100 0.017 0.077 0.057 0.077
plowback -0.365
plowback3 -0.403
Table 3
Stage1 Results for Non-Utility Companies
Correlations between Historically Based Growth Estimates by Year with P/E
Current Year yi y2 y3 y4 yS y6 y7 y8 y9 y10
EPS 0.1843  0.1660 0.1293 0.1218 0.0873 0.0829 0.0618 0.0106 -0.0194  -0.0412
DPS -0.2036  -0.2211 -0.2042 -0.1935 -0.2098 -02066 -02186 -0.2155 -0.2046 -0.1975
2001 BVPS 0.0757 0.0084  -0.0791 -0.0997 -0.0916 -0.1146 -0.1388 -0.1783 -0.1866  -0.1823
CFPS 0.0864 0.0710 0.0956 0.0704 -0.0033 -0.0162 -0.0366 -0.0747 -0.1186 -0.1325
plowback 0.0781
plowback3 0.1781
EPS 0.0762 0.1767 0.0755 0.0817 0.0936 0.0757 0.0708 0.0316  -0.0011 -0.0254
DPS -0.0804 -01693 -02103 -0.1672 -0.1519 -01720 -0.1645 -0.1636 -0.1394 -0.1226
2002 BVPS 0.0527 00236 -0.0363 -0.0777 -0.0710 -0.0753 -0.0953 -0.1019 -0.1118  -0.1061
CFPS 0.0905 0.0488 0.0143 0.0237 0.0563 0.0246 0.0097 -0.0079 -0.0458 -0.0821
plowback 0.0634
plowback3 0.1306
EPS 0.1254 0.1783 0.2788 0.2689 0.2791 0.2622 0.2219 0.2039 0.1559 0.1090
DPS 0.1810 0.1290 0.0655 -0.0128 -0.0101 -0.0400 -0.0630 -0.0772 -0.0930 -0.0952
2003 BVPS 0.1555 0.1740 0.1534 0.1056 0.0127 -0.0069 -0.0054 -0.0218 -0.0416 -0.0636
CFPS 0.1479 0.2200 0.2512 0.2429 0.2004 0.1839 0.1349 0.1286 0.0892 0.0388
plowback -0.1109
plowback3 -0.0402
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Stage 2
We compared the multiple regression model of historical growth rate with the highest correlation
to the P/E ratio from stage 1 to the five-year earnings per share growth forecast.

P/E=ay(D/E) + ajg + a;B + a3Cov + asStb + asSa + ¢

The regression results are displayed in table 4. The results show that the consensus analysts’
forecast of future growth better approximates the firm’s P/E ratio, which is consistent with the
results found by Vander Weide and Carleton In both regressions, R? in the regression with the
consensus analysts’ forecast is higher than the R* in the regression with the historical growth.

Table 4
Stage2 Results for Utility and Non-Utility Companies Combined

Multiple Regression Results
PIE=2a0+a1 DIE+a2g +a3 B + a4 Cov +a5 Stb + a6 Sa

Historical
a0 al a2 a3 a4 ab ab Rsq F Ratio
2001 10.43 8.46 10.79 6.79 0.02 -0.03 -18.83 0.20 13.90
4.73 553 2.93 3.54 3.05 -3.06 -3.32
2002 12.36 7.60 6.66 1.01 0.00 0.01 -32.48 0.15 9.46
7.21 6.18 2.61 0.66 1.57 1.48 -4.04
2003| 13.34 5.96 9.87 527 0.01 -0.01 -20.46 0.24 17.61
7.29 4.04 2.95 3.39 3.62 -1.31 -4.25

Analysts' Forecasts

a0 al a2 a3 a4 ad ab Rsq F Ratio

2001 -1.26 16.14 144.75 -0.64 0.01 -0.03 -10.76 0.47 48.00
-0.62 11.63 13.22 -0.38 3.07 -4.04 -2.29

2002 3.37 13.37 106.07 -3.60 0.00 0.01 -21.85 0.35 29.73
1.93 10.97 10.59 -2.57 1.25 1.50 -3.06

2003 477 12.76 61.93 4.38 0.01 0.00 -19.41 0.33 26.38
2.65 9.48 7.25 3.01 2.45 -0.81 -4.33

*T-stats below the coefficients in smaller font

For utility companies shown in table 5, consensus analysts’ forecast of future growth is superior
to historically oriented growth in 2002 and 2003. R? is lower in the regression with the consensus
analysts’ forecast in 2001. For non-utility companies, we found that consensus analysts” forecast
of future growth is superior to the alternative in all three years (table 6).
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Historical
a0 al a2 a3 a4 as ab Rsq F Ratio
2001 7.90 11.07 -11.19 -3.00 0.29 0.00 9.37 0.44 6.38
2.186 4.80 -5.71 -0.86 0.88 0.64 -1.51
2002 13.87 7.00 -3.80 -6.89 0.56 0.00 -29.89 0.38 511
4.02 3.54 -0.66 -2.01 1.48 0.42 -2.70
2003 11.29 7.74 -1.65 -1.40 0.32 0.00 -5.69 0.25 2.68
322 3.30 -0.23 -0.43 1.05 -0.73 -0.75
Analysts' Forecasts
a0 al a2 a3 a4 ad ab Rsq F Ratio
2001 9.61 9.20 66.61 -7.92 0.50 -0.01 -12.83 0.27 2.95
2.31 345 3.66 -1.86 1.31 -1.33 -1.76
2002 1243 7.86 50.74 -9.61 0.50 0.00 -24.94 0.48 7.56
3.89 529 3.10 -2.94 1.50 0.17 -2.41
2003 5.81 11.06 101.12 -1.69 0.19 0.00 -4.75 0.50 7.81
1.89 6.32 4.80 -0.58 -0.74 -0.22 -0.74
*T-stats below the coefficients in smaller font
Table 6
Stage2 Results for Non-Utility Companies
Multiple Regression Results
P/E=a0+a1 DIE +a2g +a3 B+ a4 Cov +a5 Stb + a6 Sa
Historical
a0 al a2 a3 ad ab ab Rsq F Ratio
2001 15.90 8.39 2.82 353 0.02 -0.03 -21.05 0.21 12.45
6.57 413 1.96 1.68 2.97 -2.14 -3.40
2002 17.76 8.46 6.02 -3.06 0.00 0.02 -36.97 0.27 16.78
9.39 519 3.28 -1.88 1.37 252 -4.31
2003 14.24 0.86 8.85 3.46 0.01 0.00 -19.00 0.30 19.89
7.49 5.89 2.49 2.1 3.23 -0.15 -3.73
Analysts' Forecasts
a0 al a2 a3 a4 ad ab Rsq F Ratio
2001 -0.51 17.28 140.84 -1.06 0.01 -0.03 -8.63 0.44 36.00
-0.22 11.21 10.73 -0.59 2.88 -2.62 -1.63
2002 5.05 15.67 91.22 -4.06 0.00 0.02 -22.93 0.38 27.65
2.48 11:23 7.66 274 1.18 233 -2.87
2003 7.25 14.47 45.60 3.47 0.01 0.00 -19.09 0.33 22.30
3.56 9.42 4.68 2.20 2.36 -0.12 -3.89

*T-stats below the coefficients in smaller font

This material is for your private information. The views expressed are the views of Anita Xu and Ami Teruya only
through the period ended July 26, 2004 and are subject to change based on market and other conditions. The
opinions expressed may differ from those with different investment philosophies. The information we provide does
not constitute investment advice and it should not be relied on as such. It should not be considered a solicitation to
buy or an offer to sell a security. It does not take into account any investor's particular investment objectives,
strategies, tax status or investment horizon. We encourage you to consult your tax or financial advisor. All material
has been obtained from sources believed to be reliable, but its accuracy is not guaranteed. There is no representation

nor warranty as to the current accuracy of, nor liability for, decisions based on such information. Past performance is
no guarantee of future results.
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EL PASO ELECTRIC COMPANY'S RESPONSE TO
CITY OF EL PASO’S SEVENTEENTH REQUEST FOR INFORMATION
QUESTION NOS. CEP 17-1 THROUGH CEP 17-23

CEP 17-9:

Reference the Rebuttal testimony of Jennifer E. Nelson at 31 footnote 83, Please provide a
copy of the article referenced.

RESPONSE:

Please see CEP 17-9, Attachment 1.

Preparer: Jennifer E. Nelson Title: Assistant Vice President — Concentric
Energy Advisers

Sponsor: Jennifer E. Nelson Title: Assistant Vice President — Concentric
Energy Advisers
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observed market price. Clearly, given that dividends are paid quarterly and
that the observed stock price reflects the quarterly nature of dividend payments,
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 iming of dividend payments and )
since the stack 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 inferest paymenis maore than once a year. The actual yield will
exceed the stated nominal rate. Bond yield calculations are also routinely i
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 hahdbooks 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. . L

The quarterly DCF model assumes that the company pays dividends quartetly
i o and that each dividend payment is constant for four consecutive quarters.
| There are four different possible quarterly dividend patierns, depending on
T the timing of the next dividend increase.! Figure 11-2 displays the four dividend
l i increase scenarios. ’ -

it Appendix 11-A formally derives the quarterly DCF model, which has the : 1
0 following form: yi

i o Lot + K+ ol K2+ dl + KAl iy

Py

il

it where: dy, da, da, ds quarterly dividends expected over the coming year ] qu
I [ g = expected growth in dividends '

" : P, = current stock price
K = required return on equity

it

!

wi
! ' . ) as
1E . | asg
! This section is adapted from Vander Weide (2003). ves
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long-term 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 retumn for taxable investors, steepening
the slope of the ECAPM risk-return trade-off and bring it closer to the CAPM
predicted returns.”

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%

i

i

As an alternative to specifying alpha, sce 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. Bven 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.

191
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ON THE ASSESSMENT OF RISK
MarsuHALL E. BLUME*

INTRODUCTION

THE CONCEPT OF RISK has so permeated the financial community that no one
needs to be convinced of the necessity of including risk in investment analysis.
Still of controversy is what constitutes risk and how it should be measured.
This paper examines the statistical properties of one measure of risk which
has had wide acceptance in the academic community: namely the coefficient
of non-diversifiable risk or more simply the beta coefficient in the market
model.

The next section defines this beta coefficient and presents a brief non-
rigorous justification of its use as a measure of risk. After discussing the sample
and its basic properties in Section III, Section IV examines the stationarity
of this beta coefficient over time and proposes a method of obtaining improved
assessments of this measure of risk.

II. THE RATIONALE OF BETA As A MEASURE oF RIsk

The interpretation of the beta coefficient as a measure of risk rests upon
the empirical validity of the market model. This model asserts that the return
from time (t-1) to t on asset i, Ru,! is a linear function of a market factor
common to all assets Mt, and independent factors unique to asset i, €.

Symbolically, this relationship takes the form

Ri= o + B M, + &, (1)

where the tilde indicates a random variable, a; is a parameter whose value is
such that the expected value of & is zero, and f; is a parameter appropriate to
asset 1.2 That the random variables & are assumed to be independent and

* University of Pennsylvania,

1. In this paper, return will be measured as the ratio of the value of the investment at time
t with dividends reinvested to the value of the investment at time (t-1), Dividends are assumed
reinvested at time t.

2, The parameter By is defined as Cov (ﬁi, ﬁ)/Va.r (1\71).
1
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unique to asset i implies that Cov (&, M) is zero and that Cov (Eut, &),
i %], are zero. This last conclusion is tantamount to assuming the absence of
industry effects.

The empirical validity of the market model as it applies to common stocks
listed on the NYSE has been examined extensively in the literature.® The
principal conclusions are: (1) The linearity assumption of the model is ade-
quate.? (2) The variables % cannot be assumed independent between securities
because of the existence of industry effects. However, these industry effects, as
documented by King, probably account for only about ten percent of the
variation in returns, so that as a first approximation they can be ignored.
(3) The unique factors E: correspond more closely to non-normal stable
variates than to normal ones. This conclusion means that variances and
covariances of the unique factors do not exist. Nonetheless, this paper will
make the more common assumption of the existence of these statistics in
justifying the beta coefficient as a measure of risk since Fama® and Jensen’
have shown that this coefficient can still be interpreted as a measure of risk
under the assumption that the %i’s are non-normal stable variates.

That the beta coefficient, f;, in the market model can be interpreted as a
measure of risk will be justified in two different ways: the portfolio approach
and the equilibrium approach.

A. The Portfolio Approack

The important assumption underlying the portfolio approach is that indi-
viduals evaluate the risk of a portfolio as a whole rather than the risk of each
asset individually. An example will illustrate the meaning of this statement.
Consider two assets, each of which by itself is extremely risky. If, however, it
is always the case that when one of the assets has a high return, the other has
a low return, the return on a combination of these two assets in a portfolio
may be constant. Thus, the return on the portfolio may be risk free whereas
each of the assets has a highly uncertain return. The discussion of such an

3. See Marshall E. Blume, “Portfolio Theory: A Step Towards Its Practical Application,”
forthcoming Journal of Business; Eugene F. Fama, “The Behavior of Stock Market Prices,”
Journal of Business (1965), 34-105; Eugene F. Fama, Lawrence Fisher, Michael Jensen, and
Richard Roll, “The Adjustment of Stock Prices to New Information,” International Economic
Review (1969), 1-21; Michael Jensen, “Risk, the Pricing of Capital Assets, and the Evaluation
of Investment Portfolios,” Journal of Business (1969), 167-247; Benjamin F. King, “Market and
Industry Factors in Stock Price Behavior,” Journal of Business (1966), 139-90; and William F.
Sharpe, “Mutual Fund Performance,” Journal of Business (1966), 119-38.

4. The linearity assumption of the model should not be confused with the equilibrium require-
ment of William F. Sharpe, “Capital Asset Prices: A Theory of Market Equilibrium Under
Conditions of Risk,” Journal of Finance (1964), 425-42, which states that o;= (1—B) Rp,
where Ry is the risk free rate. It is quite possible that this equality does not hold and at the
same time that the market model is linear.

8. King, op. cit.

6. Eugene F. Fama, “Risk, Return, and Equilibrium” (Report No. 6831, University of Chicago,
Center for Mathematical Studies in Business and Economics, June, 1968).

7. Jensen, op. cit.
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obvious point may seem unwarranted, but there is very little empirical work
which indicates that people do in fact behave according to it.

Now if an individual is willing to judge the risk inherent in a portfolio
solely in terms of the variance of the future aggregate returns, the risk of a
portfolio of n securities with an equal amount invested in each, according to
the market model, will be given by

Var (Wy) = (Z —:;p,)zvﬁ (M) + Z (_:;)2% (exe) (2)
=1

i==1
where W, is the return on the portfolio. Equation (2) can be rewritten as
Var (g)
n

Var (We) = B2 Var (M) + ®)
where the bar indicates an average. As one diversifies by increasing the
number of securities n, the last term in equation (3) will decrease. Evans and
Archer® have shown empirically that this process of diversification proceeds
quite rapidly, and with ten or more securities most of the effect of diversifica-
tion has taken place. For a well diversified portfolio, Var (W:) will approxi-
mate B? Var (My). Since Var (M) is the same for all securities, § becomes a
measure of risk for a portfolio and thus B;, as it contributes to the value of B,
is a measure of risk for a security. The larger the value of f, the more risk the
security will contribute to a portfolio.?

B. The Equilibrium Approach

Using the market model, Sharpe'® and Lintner,* as clarified by Fama,?
have developed a theory of equilibrium in the capital markets. This theory
relates the risk premium for an individual security, E(Ri) — Rs, where Ry
is the risk free rate, to the risk premium of the market, E(M.) — R, by the
formula

E(Rie) — Re = Bi[E(My) — Re]. O

The risk premium for an individual security is proportional to the risk
premium for the market. The constant of proportionality B: can therefore be
interpreted as a measure of risk for individual securities.

8. John L. Evans and Stephan H. Archer, “Diversification and the Reduction of Dispersion:
An Empirical Analysis,” Journal of Finance (1968), 761-68.

9. This argument has been extended to a non-Gaussian, symmetric stable world by E. F. Fama,
“Portfolio Analysis in a Stable Paretian Market,” Management Science (1965), 404-19; and P. A.
Samuelson, “Efficient Portfolioc Selection for Pareto-Levy Investments,” Journal of Financial and
Quantitative Analysis (1967), 107-22,

10. Sharpe, “Capital Asset Prices,” op. cit.

11. John Lintner, “The Valuation of Risk Assets and the Selection of Risky Investments in
Stock Portfolios and Capital Budgets,” Review of Economics and Statistics (1965), 13-37.

12. Eugene F. Fama, “Risk, Return, and Equilibrium: Some Clarifying Comments,” Journal of
Finance (1968), 29-40.
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This theory of equilibrium, although theoretically sound, is based upon
numerous assumptions which obviously do not hold in the real world. A
theoretical model, however, should not be judged by the accuracy of its
assumptions but rather by the accuracy of its predictions. The empirical work
of Friend and Blume'® suggests that the predictions of this model are seriously
biased and that this bias is primarily attributable to the inaccuracy of one key
assumption, namely that the borrowing and lending rates are equal and the
same for all investors. Therefore, although Sharpe’s and Lintner’s theory of
equilibrium can be used as a justification for f; as measure of risk, it is a
weaker and considerably less robust justification than that provided by the
portfolio approach.

III. TuE SAMPLE AND ITS PROPERTIES

The sample was taken from the updated Price Relative File of the Center
for Research in Security Prices at the Graduate School of Business, University
of Chicago. This file contains the monthly investment relatives, adjusted for
dividends and capital changes of all common stocks listed on the New York
Stock Exchange during any part of the period from January 1926 through
June 1968, for the months in which they were listed. Six equal time periods
beginning in July 1926 and ending in June 1968 were examined. Table 1 lists
these six periods and the number of companies in each for which there was
a complete history of monthly return data. This number ranged from 415 to
890.

The investment relatives for a particular security and a particular period
were regressed'* upon the corresponding combination market link relatives,
which were originally prepared by Fisher'® as a measure of the market factor.
This process was repeated for each security and each period, yielding, for
instance, in the July 1926 through June 1933 period, 415 separate re-
gressions. The average coefficient of determination of these 415 regressions
was 0.51. The corresponding average coefficients of determination for the next
five periods were, respectively, 0.49, 0.36, 0.32, 0.25, and 0.28. These figures
are consistent with King’s findings'® in that the proportion of the variance of
returns explained by the market declined steadily until 1960 when his sample
terminated. Since 1960, the importance of the market factor has increased
slightly according to these figures.

Table 1, besides giving the number of companies analyzed, summarizes the
distributions of the estimated beta coefficients in terms of the means, standard
deviations, and various fractiles of these distributions. In addition, the number
of estimated betas which were less than zero is given. In three of the periods,

13. Irwin Friend and Marshall Blume, “Measurement of Portfolio Performance Under Un-
certainty,” American Economic Review (1970), 561-75,

14, John Wise, “Linear Estimators for Linear Regression Systems Having Infinite Variances,”
{Berkeley-Stanford Mathematics-Economics Seminar, October, 1963) has given some justification
for the use of least squares in estimating coefficients of regressions in which the disturbances are
non-normal symmetric stable variates,

15, Lawrence Fisher, “Some New Stock-Market Indexes,” Journal of Business (1966), 191-225.

16. King, op. cit.
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TABLE 1
DESCRIPTIVE SUMMARY OF EsTrmaTED BETA COEFFICIENTS
Number
of BETAS R
Number of Standard less than pliniid
Period Companies Mean Deviation Zero .10 25 50 .78 .90
7/26-6/33 415 1,051 0.462 1 0.498 0.711 1.023 1.352 1.616
7/33-6/40 604 1.036 0474 0 0.436 0.701 1.015 1.349 1,581
7/40-6/47 731 0.990 0.504 0 0.500 0.643 0.872 1.186 1.606
7/47-6/54 870 1.010 0.409 2 0.473 0.727 0.996 1.263 1.565
7/54-6/61 890 0.998 0.423 0 0.458 0.678 0.984 1.250 1.558
7/61-6/68 847 0.962 0.390 4 0475 0.681 0.934 1.199 1491

YSB [0 JuowsSSISSYy Y3 4O
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none of the estimated betas was negative. Of the 4357 betas estimated in all
six periods, only seven or 0.16 per cent were negative. This means that although
the inclusion of a stock which moves counter to the market can reduce the
risk of a portfolio substantially, there are virtually no opportunities to do this.
Nearly every stock appears to move with the market.!?

IV. THE STATIONARITY OF BETA OVER TIME

No economic variable including the beta coefficient is constant over time,
Yet for some purposes, an individual might be willing to act as if the values
of beta for individual securities were constant or stationary over time. For
example, a person who wishes to assess the future risk of a well diversified
portfolio is really interested in the behavior of averages of the Bi’s over time
and not directly in the values for individual securities. For the purposes of
evaluating a portfolio, it may be sufficient that the historical values of f; be
unbiased estimates of the future values for an individual to act as if the values
of the B/s for individual securities are stationary over time. This is because
the errors in the assessment of an average will tend to be less than those of the
components of the average providing that the errors in the assessments of the
components are independent of each other.'® Yet, a statistician or a person
who wishes to assess the risk of an individual security may have completely
different standards in determining whether he would act as if the Pi’s are
constant over time. The remainder of the paper examines the stationarity of
the Bi’s from the point of view of a person who wishes to analyze a portfolio.

A. Correlations

To examine the empirical behavior of the risk measures for portfolios over
time, arbitrary portfolios of n securities were selected as follows: The esti-
mates of PB; were derived using data from the first period, July 1926 through
June 1933, and were then ranked in ascending order.'® The first portfolio of n
securities consisted of those securities with the n smallest estimates of pi. The
second portfolio consisted of those securities with the next n smallest estimates
of 4, and so on until the number of securities remaining was less than n. The
number of securities n was allowed to vary over 1, 2, 4, 7, 10, 20, 35, 50, 75,
and 100. This process was repeated for each of the next four periods.

Table 2 presents the product moment and rank order correlation coefficients
between the risk measures for portfolios of n securities assuming an equal
investment in each security estimated in one period and the corresponding risk

17. The use of considerably less than seven years of monthly data such as two or three years to
estimate the beta coefficient results in a larger proportion of negative estimates. This larger pro-
portion is probably due to sampling errors which, as documented in Richard Roll, “The Efficient
Market Model Applied to U. S. Treasury Bill Rates,” (Unpublished Ph.D. thesis, Graduate School
of Business, University of Chicago, 1968) may be quite large for models with non-normal symmetric
stable disturbances.

18. This property of averages does not hold for all distributions (cf. Eugene F. Fama, “Portfolio
Analysis in a Stable Paretian Market”), but for the distributions associated with stock market
returns it almost certainly holds.

19. Only securities which also had complete data in the next seven year period were included in
this ranking.
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measure for the same portfolio estimated in the next period.?* The risk
measure calculated using the earlier data might be regarded as an individual’s
assessment of the future risk, and the measure calculated using the later data
can be regarded as the realized risk. Thus, these correlation coefficients can be
interpreted as a measure of the accuracy of one’s assessments, which in this
case are simple extrapolations of historical data.

TABLE 2

PropucT MOMENT AND RANK ORDER CORRELATION COEFFICIENTS
oF BETAS rorR PORTFOLIOS OF N SECURITIES

Number of 7/26-6/33 7/33-6/40 7/40-6/47 7/47-6/54 7/54-6/61
Securities and and and and and
per 7/33-6/40 7/40-6/47 7/47-6/54 7/54-6/61 7/61-6/68
Portfolio PM. Rank PM. Rank PM. Rank PM. Rank PM. Rank
1 0.63 0.69 062 073 059 0.65 0.65 0.67 0.60 0.62
2 071 0.75 0.76  0.83 072 0.79 076 076 073 074
4 080 08 08 090 081 089 08 084 084 0385
7 08 090 091 093 088 093 087 08 088 0.89
10 0.89 0.93 094 0.95 0.90 0.95 092 0.3 092 093
20 093 099 097 098 095 098 095 096 097 098
35 096 100 098 099 095 0.99 097 0.98 0.97 097
50 098 100 099 098 098 099 098 098 098 0.97

The values of these correlation coefficients are striking. For the assessments
based upon the data from July 1926 through June 1933 and evaluated using
data from July 1933 through June 1940, the product moment correlations
varied from 0.63 for single securities to 0.98 for portfolios of 50 securities. The
high value of the latter coefficient indicates that substantially all of the varia-
tion in the risk among portfolios of 50 securities can be explained by assess-
ments based upon previous data. The former correlation suggests that assess-
ments for individual securities derived from historical data can explain roughly
36 per cent of the variation in the future estimated values, leaving about 64
per cent unexplained.>

These results, which are typical of the other periods, suggest that at least as
measured by the correlation coefficients, naively extrapolated assessments of
future risk for larger portfolios are remarkably accurate, whereas extrapolated
assessments of future risk for individual securities and smaller portfolios are
of some, but limited value in forecasting the future.

B. A Closer Examination

Table 3 presents the actual estimates of the risk parameters for portfolios
of 100 securities for successive periods. For all five different sets of portfolios,
the rank order correlations between the successive estimates are one, but there
is obviously some tendency for the estimated values of the risk parameter to

20. Because of the small number of portfolios of 100 securities, correlations are not presented in
Table 2 for these portfolios.

21, This Jarge magnitude of unexplained variation may make the beta coefficient an inadequate
measure of risk for analyzing the cost of equity for an individual firm although it may be adequate
for cross-section analyses of cost of equity.
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TABLE 3
EsTiMATED BETA COEFFICIENTS FOR PORTFOLIOS OF 100 SECURITIES
IN Two SuCCESSIVE PERIODS

7/26-  7/33- | 1/33-  7/40- 7/40-  7/47- | 1/47-  1/54- 7/54-  1/61-
Portfolio 6/33 6/40 6/40 6/47 6/47 6/54 6/54 6/61 6/61 6/68

1 0.528 0.610 | 0.394 0.573 | 0.442 0593 | 0.385 0553 | 0.393 0.620
2 0.898 1.004 | 0.708 0.784 | 0.615 0.776 | 0.654 0.748 | 0.612 0.707
3 1.225 1.296 | 0.925 0902 | 0.746 0.887 | 0.832 0971 | 0810 0.861
4 1.177 1145 | 0.876 1.008 { 0.967 1.010 | 0.987 0914
5
6

1403 1.354 | 1.037 1.124 | 1.093 1.095 | 1.138 0.995
1.282  1.251 | 1.245 1.243 | 1.337 1.169

change gradually over time. This tendency is most pronounced in the lowest
risk portfolios, for which the estimated risk in the second period is invariably
higher than that estimated in the first period. There is some tendency for the
high risk portfolios to have lower estimated risk coefficients in the second
period than in those estimated in the first. Therefore, the estimated values of
the risk coefficients in one period are biased assessments of the future values,
and furthermore the values of the risk coefficients as measured by the estimates
of B: tend to regress towards the means with this tendency stronger for the
lower risk portfolios than the higher risk portfolios.

C. A Method of Correction

In so far as the rate of regression towards the mean is stationary over time,
one can in principle correct for this tendency in forming one’s assessments. An
obvious method is to regress the estimated values of f; in one period on the
values estimated in a previous period and to use this estimated relationship to
modify one’s assessments of the future.

Table 4 presents these regressions for five successive periods of time for
individual securities.?? The slope coefficients are all less than one in agreement
with the regression tendency, observed above. The coefficients themselves do
change over time, so that the use of the historical rate of regression to correct

TABLE 4

MEASUREMENT OF REGRESSION TENDENCY OF ESTIMATED BETA COEFFICIENTS
FOR INDIVIDUAL SECURITIES

Regression Tendency
Implied Between Periods By=a+ b,
7/33-6/40 and 7/26-6/33 Bz =0.320 + 0.7148,
7/40-6/47 and 7/33-6/40 B2 =0.265 4+ 0.7508,
7/47-6/54 and 7/40-6/47 B2 = 0.526 + 0.4898,
7/54-6/61 and 7/47-6/54 B2 =0.343 + O.677g1
7/61-6/68 and 7/54-6/61 B2 = 0.399 + 0.5460;

22. The reader should not think of these regressions as a test of the stationarity of the risk
of securities over time but rather merely as a test of the accuracy of the assessments of future risk
which happen to be derived as historical estimates. In this test of accuracy, the independent
variable in these regressions is measured without error, so that the estimated coefficients are
unbiased. In the test of the stationarity of the risk measures over time, the independent variable
would be measured with error, so that the coefficients in Table 4 would be biased.
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for the future rate will not perfectly adjust the assessments and may even
overcorrect by introducing larger errors into the assessments than were present
in the unadjusted data.

To examine the efficacy of using historical rates of regression to correct
one’s assessments, the estimated risk coefficients for the individual securities
for the period from July 1933 through June 1940 were modified using the first
equation in Table 4 to obtain adjusted risk coefficients under the assumption
that the future rate of regression will be the same as the past. This process
was repeated for each of the next three periods using respectively the next
three equations in Table 4 to estimate the rate of regression.

Table 5 compares these adjusted assessments with the unadjusted assess-
ments which were used in Tables 2 and 3. For the portfolios selected pre-
viously using the data from July 1933 through June 1940, both the unadjusted

TABLE 5
MEAN SQUARE ERRORS BETWEEN ASSESSMENTS AND FUTURE ESTIMATED VALUES

Assessments Based Upon

Number

of Sec./ 7/33-6/40 7/40-6/47 7/47-6/54 7/54-6/61
Port. unadjusted adjusted unadjusted adjusted unadjusted adjusted unadjusted adjusted
1 0.1929 0.1808 0.1747 0.1261  0.1203 0.1087  0.1305 0.1013
2 0.0915  0.0813 0.1218 0.0736  0.0729  0.0614 0.0827 0.0535
4 0.0538  0.0453 0.0958  0.0483 0.0495  0.0381 0.0587  0.0296
7 0.0323 0.0247  0.0631 0.0276  0.0387 0.0281 0.0523 0.0231
10 0.0243 0.0174 0.0535 0.0220 0.0305 0.0189 0.0430 0.0169
20 0.0160 0.0090 0.0328 0.0106 0.0258 0.0139  0.0291 0.0089
35 0.0120 0.0055 0.0266 0.0080 0.0197 0.0101 0.0302 0.0089
50 0.0096 0.0046  0.0192 0.0046  0.0122 0.0097 0.0237 0.0064
75 0.0081 0.0035 0.0269 0.0067 0.0112 0.0078  0.0193  0.0056
100 0.0084 0.0020 0.0157 0.0035 0.0114 00084 0.0195 0.0056

and adjusted assessments of future risk were obtained. The accuracy of these
two alternative methods of assessment were compared through the mean
squared errors of the assessments versus the estimated risk coefficients in the
next period, July 1940 through June 1947.2% This process was repeated for
each of the next three periods.

For individual securities as well as portfolios of two or more securities, the
assessments adjusted for the historical rate of regression are more accurate
than the unadjusted or naive assessments. Thus, an improvement in the ac-
curacy of one’s assessments of risk can be obtained by adjusting for the
historical rate of regression even though the rate of regression over time is not
strictly stationary.

2(By —B,)2 .
23. The mean square error was calculated by ———————— where B, is the assessed value of the
n
future risk, B, is the estimated value of the risk, and n is the number of portfolios. In using an

estimate of beta rather than the actual value, the mean square error will be biased upwards, but
the effect of this bias will be the same for both the adjusted and unadjusted assessments.
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V. CoNCLUSION
This paper examined the empirical behavior of one measure of risk over
time. There was some tendency for the estimated values of these risk measures
to regress towards the mean over time. Correcting for this regression tendency
resulted in considerably more accurate assessments of the future values of risk.
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ABSTRACT

The Capital Asset Pricing Model (CAPM) is applied in regulatory cases to
estimate the required rate of return, or cost of equity, for low-beta, value-style
energy utilities, despite the model’s well documented mispricing of investments with
similar characteristics. This paper examines CAPM-based estimates for a sample of
American and Canadian energy utilities to assess the risk premium error. We find
that the CAPM significantly underestimates the risk premium for energy utilities
compared to its historical value by an annualized average of more than 4%. Two
CAPM extensions, the Fama-I'rench model and an adjusted CAPM, provide
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1. INTRODUCTION

An mmportant aspect of the regulatory process for energy utilities is the
determination of their equity rate of return. This return, also known as the cost of
equity capital, represents the expected remuneration of the sharcholders of the
utilities. It is a crucial component of their total cost of capital, which is central to
their mnvestment policy and serves as a basis for setting up the rates to their
customers. The purpose of this paper is to highlight the problems of the most
commonly used model to determine the equity rate of return for energy utilities and
to propose two alternative models that empirically improve on the estimation. By
providing new direct and focused evidence for energy utilities, our analysis
contributes to the knowledge of energy, regulatory and financial economists, as well
as regulators, who are concerned with rate determination.

Regulatory bodies, like the National Energy Board in Canada or the Pederal
Energy Regulatory Commission in the United States, have the mandate to set the
equity rate of return so that it is fair and reasonable. Specifically, according to
Bonbright, Danielsen and Kamerschen (1988, Chap. 10), the return should provide
the ability to attract and retain capital (the capital-attraction criterion), encourage
efficient managerial practice (the management-efficiency criterion), promote
consumer rationing (the consumer-rationing criterion), give a4 reasonably stable and
predictable rate level to ratepayers (the rate-level stability and predictability criterion)
and ensure fairness to investors (the fairness to investors criterion). While the first
four criteria are designed primarily in the interest of the consuming public, the last
criterion acts as an equally-important protection for private owners against
confiscatory regulation. Its requirement involves determining the return available
from the application of the capital to other enterprises of like risk, which demands
an understanding of the risk-return relationship in the equity market.

Traditionally, the regulated return has been set through hearings, where
arguments on the issue of fairness could be debated. But since the 1990s, numerous
boards have adopted an annual mechanism known as a “rate of return formula” or a
“rate adjustment formula”. This mechanism determines automatically the allowed
rate of return through a calculation that explicitly accounts for the risk-return
relationship in the equity market. The use of rate adjustment formulas 1s particularly
prevalent in Canada since the landmark March 1995 decision by the National
Energy Board (Decision RH-2-94), which sets the stage for the widespread adoption
of closely related formulas by provincial regulators.

Most rate adjustment formulas use a method known as the Equity Risk Premium
method.! This method can be summarized as calculating a utility’s equity rate of
return as the risk-free rate of return plus a premium that reflects its risk. The risk-
free rate is usually related to the yield on a long-term government bond. The risk
premium 1is obtained from the Capital Asset Pricing Model (CAPM) of Sharpe
(1964) and Lintner (1965), a classic model of capital market equilibrium. It 1s equal
to the utility’s beta, a measure of its systematic risk, multiplied by the market
portfolio risk premium. The Equity Risk Premium method has a number of

! There exist other methods for estimating the rate of return, most notably the Comparable Earnings
method and the Discounted Cash Flows method. See Morin (2006) for a description. These
methods are generally not directly incorporated in the rate adjustment formulas.
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advantages. Iirst, it is supported by a solid theoretical toundation in the academic
literature, thus providing a sound basis for understanding the risk-return
relationship. Second, it can be estimated based on stock returns, thereby making it
more objective than other methods, and relating it to current market conditions.
Third, it 1s relatively simple to apply and requires data that can be obtained easily.

The Equity Risk Premium method is not, however, without shortcomings.
Arguably its most criticized feature s the use of the CAPM as the basis to determine
the risk premium. While the CAPM 1s one of the most important developments in
finance, research over the last forty years has produced a large body of work critical
of the model. On the theoretical side, Cochrane (1999) summarizes the current
most prevalent academic view: “In retrospect, it is surprising that the CAPM
worked so well for so long. The assumptions on which it is built are very stylized
and simplitied.”? For example, at least since Merton (1973), it is recognized that
tactors, state variables or sources of priced risk beyond the movements in the
market portfolio (the only risk factor in the CAPM) might be needed to explain why
some risk premiums are higher than others. On the empirical side, the finance
literature abounds with CAPM deficiencies (so-called “anomalies”). Fama and
French (2004) review this literature to highlight that the CAPM is problematic in the
estimation of the risk premium of low-beta firms, small-capitalisation firms and
value (or low-growth) firms. While these problems have been well documented in
the finance literature, their effects have not yet been fully explored for energy
utilities, which may be patt of the reasons why the CAPM is still widely used in rate
adjustment formulas. In particular, as the CAPM does not empirically provide a
valid risk-return relationship for the equity market, it might fall short of the
requirement associated with the fairness to investors’ criterion.

Considering the importance of the CAPM in determining the regulated equity
rate of return, the objectives of this paper are two-tolds. First, we re-examine the
use of the model in the context of energy utilities to determine if it is problematic.
As utilities are typically low-beta, value-oriented investments, the finance literature
suggests that the model will have difficulties in estimating their risk premiums. We
analyze the issue empirically by estimating the model and its resulting risk premiums
for a sample of Canadian and American energy utilities mostly related to the gas
distribution sector, and by testing for the presence of significant differences
between the model’s risk premium estimates and the historical ones.

Second, we implement two alternative models that are designed to circumvent
some of the empirical problems of the CAPM. The first alternative is a three-factor
model proposed by Fama and Prench (1993) (the Fama-French model hereafter).
This model has been used to estimate the cost of equity by Fama and French (1997)
for general industrial sectors and by Schink and Bower (1994) for the utilities sector
in particular. The second alternative is a modified CAPM that includes the
adjustments proposed by Blume (1975) and Litzenberger, Ramaswamy and Sosin
(1980) (the Adjusted CAPM hereatter). The Fama-French model and the Adjusted
CAPM provide usetul comparisons with the CAPM on the estimation of the risk
premiums of energy utilities.

Our empirical results can be summarized as follows. Lirst, the CAPM
significantly underestimates the risk premiums of energy utilities compared to their

2 Cochrane (1999), p. 39.
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historical values. The underestimations are economically important, with annualized
averages of respectively 4.5% and 6.2% for the Canadian and American gas utilities
we consider, and are consistent with the finance literature on the mispricing of low-
beta, value-otiented stocks. Second, the Fama-F'rench model and the Adjusted
CAPM are both able to provide costs of equity that are not significantly different
from the historical ones. Our results show that the value premium, in the case of the
Fama-French model, and a bias correction, in the case of the Adjusted CAPM, are
important in eliminating the CAPM underestimations. Both models suggest average
risk premiums between 4% and 8% for gas utilities portfolios, and are relevant at
the mdividual utility level as well as at the utilities sector level.

Overall, we conclude that the CAPM is problematic in estimating
econometrically the cost of equity of energy utilities. The Fama-French model and
the Adjusted CAPM are well specified for this purpose as they reduce considerably
the estimation errors. These models could thus be considered as alternatives to the
CAPM in the Equity Risk Premium method employed by regulatory bodies to
obtain the risk-return relationship for the fairness to investors’ criterion.

The CAPM dates back to the mid-1960s. While the model is tremendously
important, there has been a lot of progress over the last 45 years in the
understanding of the cross-section of equity returns. It should be clear that the goals
of this paper are not to implement full tests of asset pricing models or examine
comprehensively the numerous models in the equity literature. Focusing on energy
utilities, this paper is an application of the CAPM and two reasonable and relevant
alternatives to the problem of cost of equity estimation, using a standard
methodology. Our findings show that it is potentially important to go beyond the
CAPM for energy utilities. They represent an mnvitation to further use the advances
in the literature on the cross-section of returns to better understand their equity rate
of return.

The rest of the paper is divided as follows. The next section presents our sample
of energy utilities and reference portfolios. The third, fourth and fifth sections
examine the risk premium estimates with the CAPM, the Fama-French model and
the Adjusted CAPM, respectively. Each section provides an overview of the model,
presents its empirical estimation and results, and discusses the implications of our
findings. The last section concludes.

2. SAMPLE SELECTION AND DESCRIPTIVE STATISTICS

This section examines the sample of firms and portfolios for our estimation of
the cost of equity of energy utilities. We focus on the gas distribution sector to
present complete sector-level and firm-level results, but we also consider utilities
indexes to ensure the robustness to other utilities. We provide Canadian and
American results for comparison, as both energy markets are relatively integrated
and investors might expect similar returns. We first discuss sample selection issues
and then present descriptive statistics.

2.1. Sample Selection

Two important choices guide our sample selection process. First, we use monthly
historical data in order to have sufficient data for estimating the parameters and test
statistics, while avoiding the microstructure problems of the stock markets (low
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liquidity for numerous securities, non-synchronization of transactions, etc.) in
higher frequency data.” We then annualized our results for convenience. Second, we
emphasize reference portfolios (such as sector indexes) over individual firms.
Reference portfolios reduce the potentially large noise (or diversifiable risk) in the
stock market returns of individual firms. They allow for an increased statistical
accuracy of the estimates, an advantage recognized since (at least) Fama and
MacBeth (1973), and alleviate the problem that we do not observe the returns on
utilities directly and must rely on utility holding compantes.

To represent the gas distribution sector in Canada and the US., we use a
published index and a constructed portfolio for each market. The independently-
calculated published indexes are widely available and consider the entire history of
tirms having belonged to the gas distribution sector. The constructed portfolios use
the most relevant firms at present in the gas distribution or energy utility sector. The
data collection also allows an examination of the robustness of our results at the
firm level. The resulting four gas distribution reference portfolios are described
below:

e D] GasDs: A Canadian gas distribution index published by Dow Jones,
te. the “Dow Jones Canada Gas Distribution Index.” The firms in the
index are weighted by their market value. Monthly returns (180) are
available from January 1992 to December 20006;

o  CAndex: An equally-weighted constructed portfolio formed of 13
Canadian energy utilities, most with activities that are related to the gas
distribution sector, 1.e. ATCO Ltd.,, Algonquin Power Income Fund,
Canadian Utilities Limited, EPCOR Power, Emera Incorporated,
Enbridge Inc., Fort Chicago Energy Partners, Fortis Inc., Gaz Métro
Limited Partnership, Northland Power Income Fund, Pacific Northern
Gas, TransAlta Corporation and TransCanada Pipelines." Monthly
returns (263) are available from February 1985 to December 2000;

o D] GasUS: A US. gas distribution index published by Dow Jones, i.e.
the “Dow Jones US Gas Distribution Index.” The firms in the index are
weighted by their market value. Monthly returns (180) are available from
January 1992 to December 20006;

o USindex: An equally-weighted constructed portfolio formed of nine U.S.
tirms whose activities are heavily concentrated in local gas distribution,
t.e. AGL Resources Inc., Atmos Energy Corp., Laclede Group, New
Jersey Resources Corp., Northwest Natural Gas Co., Piedmont Natural
Gas Co., South Jersey Industries, Southwest Gas Corp. and WGL
Holdings Inc. Monthly returns (407) are available from February 1973 to
December 2006.

3 See Fowler, Rorke and Jog (1979, 1980) for an analysis of these problems in the Canadian stock
markets.

4 We also considered AltaGas Utility Group, Enbridge Income Fund, Westcoast Energy, Nova Scotia
Power and Energy Savings Income Fund. We did not retain the first four because they had a
returns history of less than 60 months. We eliminated the last one because it is a gas broker and
its average monthly return of more than 3% was a statistical outlier. Our results are robust to
variations in the formation of the CAindex poztfolio, like the inclusion of these five firms or the
exclusion of income funds and limited partnerships.
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To confirm the validity of our analysis to other energy utilities, we also consider
four utilities reference portfolios, which consist of the utilities sector indexes
described below:

e D U#/ A Canadian utilities index published by Dow Jones, ie. the
“Dow Jones Canada Utilities Index.” The firms in the index are weighted
by their market value. Monthly returns (180) are available from January
1992 to December 2006;

e ISX Ul A Canadian utilities index published by S&P/TSX, i.e. the
“S&P/TSX Ultilities Index.” The firms in the index are weighted by their
market value. Monthly returns (228) are available from January 1988 to
December 20006;

e DJ UrUS: A US. utilities index published by Dow Jones, i.e. the “Dow
Jones US Utlities Index.” The firms in the index are weighted by their
market value. Monthly returns (180) are available from January 1992 to
December 2006;

e FF Uzl A US. utilities index formed by Profs. Fama and French, or the
University of Chicago and Dartmouth College, respectively. The firms in
the index are weighted by their market value. Monthly returns (407) are
available from February 1973 to December 20006.

Depending on their availability, the reference portfolio series have different
starting dates. In our econometric estimation, we keep the maximum number of
observations for each series. Fama and French (1997) find that such a choice results
in costs of equity more precisely estimated and with more predictive ability than
costs of equity obtained from rolling five-year estimation windows, a common
choice in practice. The data are collected from the Canadian Pinancial Markets
Research Center (CFMRC), Datastream and the web sites of Prof. French® and
Dow Jones Indexes®.

2.2. Descriptive Statistics

Descriptive statistics for the monthly returns are presented i Table 1. Panel A
shows the results for the 13 Canadian energy utilities and their equally-weighted
portfolio (CAindex). Panel B shows the results for nine U.S. gas distribution utilities
and their equally-weighted portfolio (USindex). Panel C shows the statistics for
Canadian and U.S. indexes for the utilities sector (DJ_Util, DJ_UtlUS, TSX_Utl
and FF_Util) and the gas distribution sub-sector (D]_GasDi and DJ_GasUS).”

5 http://mba.tuck.dartmouth.edu/pages/faculty /ken.french /data_library.html.

Shttp: / /www.djindexes.com /mdsidx/index.cfm?event=showtotalMarketIndexData&perf=Historical%20Values
7 The returns from August to November 2001 of the Dow Jones U.S. indexes are strongly influenced by the
Enron debacle, which started with the resignation of its CEO, Jeffrey Skilling, on August 14, 2001 and
ended with the bankruptcy of the company on December 2, 2001. During those four months, the
DJ_GasUS and D]_UtUS indices lost 68.9% and 16.2% of their value, respectively. By comparison, the
equally-weighted portfolio of U.S. gas distributors (USindex) gained 1.2% and the Fama-French utilities
index (FF_Utl) lost 6.2 %. In order to soften the impact of that statistical aberration (caused by an
unprecedented fraud) on the estimation of the risk premium, the returns from August to November 2001 of

DJ_GasUS and DJ_UtilUS are replaced by those of USindex and FF_Util, respectively.
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TABLE 1
Descriptive Statistics of Monthly Returns
Variable N Mean St Dev Min Max  Brief Description
Panel A: Canadian Energy Utilities
ATCO 263 0.013 0.067 -0.301 0279 ATCO Ltd.
Algonqui 108 0.009 0.054 -0.163 0.166  Algonquin Power Income Fund
CanUtili 263 0.012 0.043 -0.107 0.159  Canadian Utilities Limited
EPCOR 114 0.008 0.046 -0.201 0.108 EPCOR Power
Emera 143 0.009 0.043 -0.137 0.115  Emera Incorporated
Enbridge 263 0.011 0.054 -0.365 0.205  Enbridge Inc.
FortChic 107 0.009 0.054 -0.119 0.210  Fort Chicago Energy Partners
Fortis 228 0.013 0.041 -0.134 0.146  Fortis Inc.
GazMetro 166 0.010 0.037 -0.134 0.084  Gaz Métro Limited Partnerships
NorthPow 104 0.011 0.063 -0.202 0205  Northland Power Income Fund
PacNorth 263 0.010 0.070 -0.400 0.507  Pacific Northern Gas
TransAlt 263 0.009 0.048 -0.217 0.188  TransAlta Corporation
TransCan 258 0.008 0.054 -0.214 0254  TransCanada Pipelines
CAindex 263 0.010 0.031 -0.130 0.087  Equally-weighted portfolio
Panel B: U.S. Gas Distribution Utilities
AGL Res 407 0.013 0.052 -0.138 0253  AGL Resources Inc.
Atmos 277 0.013 0.063 -0.302 0269  Atmos Energy Corp.
Laclede 407 0.012 0.056 -0.148 0374  Laclede Group
NJ Res 407 0.013 0.063 -0.171 0.577 New Jersey Resources Corp.
Northwes 407 0.012 0.060 -0.236 0274  Northwest Natural Gas Co.
Piedmont 407 0.013 0.059 -0.188 0315 Piedmont Natural Gas Co.
SouthJer 407 0.012 0.058 -0.194 0486  South Jersey Industries
Southwes 407 0.011 0.070 -0.304 0234  Southwest Gas Corp.
WGL_Hold 407 0.012 0.071 -0.232 0.807 WGL Holdings Inc.
USindex 407 0.012 0.041 -0.121 0.338 Equally-weighted portfolio
Panel C: Sector Indexes
TSX Util 228 0.010 0.037 -0.101 0.114  S&P/TSX Utilities Index
DJ GasDi 180 0.012 0.043 -0.139 0.137  Dow Jones Canada Gas Distribution Index
DJ Util 180 0.007 0.036 -0.139 0.101  Dow Jones Canada Utilities Index
DJ GasUS 180 0.012 0.039 -0.120 0.143  Dow Jones US Gas Distribution Index
DJ UtUS 180 0.009 0.042 -0.127 0.136  Dow Jones US Utilities Index
FF Util 407 0.010 0.041 -0.123 0.188  Fama-French US Utilities Index

NOTES: This table presents descriptive statistics on the monthly returns of 13 Canadian utilities
and their equally-weighted portfolio (CAindex) in Panel A, of nine U.S. gas distribution utilities
and their equally-weighted portfolio (USindex) in Panel B, and on selected utilities sector indexes
in Panel C. The columns labelled N, Mean, St Dev, Min and Max correspond respectively to the
number of observations, the mean, the standard deviation, the minimum value and the
maximum value. The column labelled Brief Description gives the full name of the utility holding

companies or the utilities sector indexes.

For the Canadian energy utilities, the monthly average return of all 13 firms is
1.0% with a standard deviation of 3.1%. The Dow Jones Canada Gas Distribution
Index, the Dow Jones Canada Utilities Index and the S&P/TSX Utilities Index have
mean returns of 1.2%, 0.7% and 1.0%, respectively. The monthly average return of
the nine U.S. gas distribution utilities 1s 1.2% with a standard deviation of 4.1%. The
Dow Jones US Gas Distribution Index, the Dow Jones US Utilities Index and the
Fama-French U.S. Utilities Index show mean returns of 1.2%, 0.9% and 1.0%,
respectively. Correlations between the four gas distribution reterence porttolios (not
tabulated) are between 0.29 and 0.80. These correlations indicate that the portfolios
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show some commonality, but are not perfect substitutes. We next start our analysis
of the equity risk premium models.

3. EQurTty RisK PREMIUM WITH THE CAPM

This section examines the use of the Capital Asset Pricing Model (CAPM) for
estimating the rate of return for energy utilities. The CAPM 1s the model the most
often associated with the Equity Risk Premium method that is the basis of the rate
adjustment formulas of regulatory bodies. We first present the model and its
relevant literature. Then we estimate the model for our sample of energy utilities.
Finally, we discuss the implications of our tindings.

3.1. Model and Literature
The CAPM is a model proposed by Sharpe (1964) and Lintner (1965) in which
the expected equity return or cost of equity for a gas utility is given by
E(RGAS):Rf +Bx4,,

where R, 1s the risk-free rate, B is the firm’s beta or sensitivity to the market

returns and 4 is the market risk premium. In this model, a higher beta results in a

higher risk premium.

The CAPM is the best known model of expected return. In spite of its
undeniable importance in the field of finance, it has long been rejected by numerous
empirical tests in the academic literature. The empirical rejections start with the first
tests (Black, Jensen and Scholes, 1972, Fama and MacBeth, 1973, and Blume and
Friend, 1973) that find that the relation between beta and average return is flatter
than predicted by the model. They continue with the discovery of numerous
“anomalies™ (like the price-to-earnings effect of Basu, 1977, the size effect of Banz,
1981, etc.). Finally, in the 1990s, based on high-impact articles, including Fama and
French (1992, 1993, 1996a and 1996b), Jegadeesh and Titman (1993) and
Jagannathan and Wang (1996), the academic profession reaches a relative consensus
that the CAPM is not valid empirically. In Canada, like elsewhere in the world, the
literature reaches similar conclusions (see Motin, 1980, Bartholdy, 1993, Bourgeois
and Lusster, 1994, Elfakhani, Lockwood and Zaher, 1998, I.’Her, Masmoudi and
Suret, 2002, 2004.).

A complete review of the literature on the problems of the CAPM is beyond the
scope of this paper. It is nevertheless important to point out the two characteristics
of energy utilities that suggest the CAPM might be problematic in estimating their
equity return. First, energy utilities have typically low betas, significantly below one.
Second, they are known as value investments, in the sense that they have high
earnings-to-price, book-to-market, cash flows-to-price or dividend-to-price ratios.
In a summary article requested for a symposium on the 40" anniversary of the
CAPM, Fama and French (2004) highlight the result of using the model to estimate
the cost of equity capital for firms with these two characteristics:

“As a 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). Similatly, if the high average returns on value stocks (with
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high book-to-market ratios) imply high expected returns, CAPM
cost of equity estimates for such stocks are too low.™

As Fama and French (2004) indicate, the low-beta and value characteristics of
energy utilities will probably lead the CAPM to estimate a rate of return that is too
low. We next examine whether this undervaluation in fact exists in our sample of
reference portfolios and utilities.

3.2. Risk Premium Estimates

This section empirically estimates the risk premium with the CAPM using the
previously described Canadian and U.S. monthly data’ More spectfically, we
estimate the model using the time-series regression approach pioneered by Black,
Jensen and Scholes (1972) with the tollowing equation:

R - Rf,t =dgys T P X ﬂ’m,t +E6us >

GAS .t

where 4,,, =R, , — R, is the return on the market portfolio in excess of the risk-
free return and &g, 1s the mean-zero regression error, at time 7 In this equation,
the CAPM predicts that the alpha (or intercept) 1s zero (&g, =0) and the risk
premium is E(RGASJ —Rf)t)z ﬂxE(ﬂm)t) An alpha different from zero can be

interpreted as the risk premium error of the CAPM (see Pastor and Stambaugh,
1999). A positive alpha indicates the CAPM does not prescribe a large enough risk
premium compared to its historical value (an underestimation), whereas a negative
alpha indicates the CAPM prescribes a sk premium that is too large (an
overestimation). It is therefore possible to determine the CAPM risk premium error
for energy utilities based on the estimates of the alpha.'”

We use Hansen’s (1982) Generalized Method of Moments technique in order to

estimate jointly the parametersag,ys and fof the model and the market risk
premiumE(ﬂ t). As Cochrane (2001, Section 12.1) shows, this method has the

m,

necessary tlexibility to correct the results for possible econometric problems in the

8 Fama and French (2004), p. 43-44.

9 Our focus is on the estimation of the equity risk premium for energy utilities. To obtain their full
cost of equity, we would need to add an appropriate risk-free rate, which could depend on the
circumstances. For example, one common choice advocates adding to their equity risk premium
the yield on a long-term government bond. But other choices for an appropriate risk-free rate are
possible.

10 The time series regression approach is commonly used when the model factors are returns.
Cochrane (2001, Chapter 12) emphasizes that the approach implicitly imposes the restriction that
the factors (chosen to fully tepresent the cross section of returns in the modeling) should be
priced correctly in the estimation. While there are other ways to estimate a model like the CAPM,
one advantage of the times series regression approach is that it can be easily applied to a
restricted set of assets (like energy utilities) as the cross-sectional variations in asset returns are
already captured by the cotrect pricing of the traded factors. Cochrane (2001, Chapter 12) also
shows that the approach is identical to a Generalized Least Square cross-sectional regression

approach.
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data.’? We take the monthly returns on portfolios of all listed securities weighted by
their market value for the market portfolio returns and on the Treasury bills for the
risk-free returns.?2 The annualized mean market risk premiums are 5.2% for Canada
from February 1985 to December 2006 and 6.0% for the U.S. from February 1973
to December 2006.

Table 2 shows the results of the regressions using each of the four gas
distribution reference portfolios. The estimates of the annualized risk premium

error (or annualizeda,g), the betafand the risk premium ﬂxE(/lm)t) are

presented in Panels A, B and C, respectively. For each estimate, the table also shows
its standard error, t-statistic and associated p-value.

TABLE 2
CAPM Risk Premium Estimates for the Gas Distribution Reference Portfolios

Portfolio Estimate SE t-stat  Prob > |t|
Panel A: Risk Premium Error (Alpha)

DJ_GasDi 8.43 3.79 222 0.028
CAindex 4.52 2.33 1.94 0.053
DJ_GasUS 7.39 3.34 221 0.028
USindex 6.23 1.95 3.19 0.002
Panel B: Beta

DJ_GasDi 0.21 0.11 1.95 0.053
CAindex 0.34 0.07 4.60 <.0001
DJ_GasUS 0.37 0.09 4.16 <.0001
USindex 0.46 0.06 7.37 <.0001
Panel C: Risk Premium

DJ_GasDi 1.66 1.28 1.30 0.195
CAindex 1.76 1.11 1.58 0.116
DI_GasUS 2.74 1.46 1.87 0.063
USindex 2.72 1.33 2.04 0.042

NOTES: This table reports the results of the estimation of the CAPM for the gas distribution
reference portfolios. Panels A to C look at the annualized risk premium error or alpha (in
percent), the market beta and the annualized risk premium (in percent), respectively. The
columns labelled Estimate, SE, t-stat and Prob > |t| give respectively the estimates, their
standard errors, their t-statistics and their p-values. The four gas distribution teference
portfolios and their sample are desctibed in section 2 and table 1. The annualized mean market
risk premiums for their corresponding sample period are 8.1% for DJ_GasDi, 5.2% for
CAindex, 7.5% for DJ_GasUS and 6.0% for USindex.

The estimates in Panel A of Table 2 indicate that the risk premium errors are
positive. Hence, the CAPM underestimates the risk premium for the gas distribution
reference portfolios. The underestimation is not small — a minimum of 4.52% (for
CAindex) and a maximum of 8.43% (for DJ_GasDr1) — and 1s statistically greater
than zero for all portfolios. Also, as expected, the underestimation comes with low

11 All standard errors and statistical tests have been estimated using the Newey and West (1987)
method, which takes account of the potential heteroscedasticity and autocorrelation in the errors
of the statistical models.

12 The data sources are CFMRC (until 2004) and Datastream (thereafter) for the Canadian returns
and the web site of Prof. French for U.S. returns.
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beta estimates, with values between 0.21 and 0.46 in Panel B. For example, for
CAindex, the beta is 0.34 and the annualized risk premmum predicted by the CAPM
1s 1.76%, an underestimation of the historical risk premume,, o =4.52%.

To verify the underestimation 1s not an artifact of the utilization of the reterence
porttolios and is robust to other energy utilities, Figure 1 shows the risk premium
errors for the utilities that make up the CAindex porttolio (Figure 1a), the gas
distributors in the USindex portfolios (Figure 1b) and the four utilities reference
porttolios (Figure 1c). Once again, the alphas are always positive, with values
between 2.1% and 8.9% for the Canadian utilities, between 3.5% and 8.4% for the
U.S. gas distributors, and between 2.1% and 5.0% for the utilities retference
porttolios. The constantly positive and often significant errors support the notion
that the CAPM might not be appropriate for determining the risk premium in the
utilities sector.

FIGURE 1
Risk Premium Errors with the CAPM for Various Utilities

Figure 1a: Firms in the CAindex Portfolio
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Figure 1c: Utilities Reference Portfolios
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NOTES: This figure shows the annualized tisk premium errors (or alphas) with the CAPM for
the Canadian utilities in the CAindex poztfolio (Figure 1a), the U.S. gas distributors in the
USindex portfolio (Figure 1b) and the utilities reference poztfolios (Figure 1c).

3.3. Discussion

Our results show that the CAPM underestimates the risk premium for the gas
distribution sub-sector in particular and for the utilities sector in general. This
finding 1s consistent with the empirical literature that finds that the CAPM tends to
underestimate the risk premium of securities or sectors associated with low-beta,
value and small-cap investments. In the terminology of asset pricing, the returns on
energy utilities are “anomalous” with respect to the CAPM. As the application of
the model would not be sensible in evaluating the performance of value-type mutual
funds, given the related anomaly, it could be unwarranted in evaluating the cost of
equity for energy utilities.

While the magnitude of the underestimation for the utilities 1s large, it 1s not
unexpected. Fama and French (2004) review the evidence on the large CAPM
literature for the full cross-section of equity returns. Their figures 2 and 3, in particular,
illustrate well the findings for portfolios of stocks formed on their beta and their
book-to-market ratio value indicator, respectively. In the cross-section of all stock
returns, their figure 2 show visually that the CAPM underestimation is about 3% for
the lowest beta portfolio (a beta of about 0.6), while its overestimation is about 3%
for the highest beta portfolio (a beta of about 1.8). Their figure 3 indicates that the
CAPM underestimation 1s about 5% for the highest book-to-market ratio portfolio,
while its overestimation is about 2% for the lowest book-to-market ratio portfolio.
As energy utilities are low-beta and value-oriented stocks, our estimates of the
CAPM underestimation for this segment are consistent with the evidence from the
full cross-section of equity returns.

Our results are related to numerous studies documenting that the CAPM alphas
are different from zero. As a consequence of these rejections, finance researchers
have considered various models that generalized the CAPM as well as various
empirical improvements to the estimates of the CAPM. Based on this literature, we
explore two alternative ways of estimating the risk premium of energy utilities in the
next two sections.
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4. EQuITY RISK PREMIUM WITH THE FAMA-FRENCH MODEL

The CAPM claims that a single factor, the market porttolio return, can explain
expected returns. The most natural extension is to take multiple factors into
account. Clearly, if factors other than the market return have positive risk premiums
that contribute to explaining expected returns, then the inclusion of those factors
should provide a better estimate of the risk premium and potentially eliminate the
CAPM errors (see Merton, 1973, and Ross, 1976, for formal theoretical
justifications). This section considers one of the most common generalization of the
CAPM, a multifactor model by Fama and French (1993). We first describe the
model and then use it to estimate the risk premium of energy utilities. We finally
discuss the interpretation of our findings.

4.1. Model and Literature

The Fama-French model 1s a three-factor model developed to capture the
anomalous returns associated with small-cap, value and growth portfolios by
including risk premiums for size and value. For a gas utility, the expected equity
return is given by

E(RGAS ) =R, + Bx A+ Bz * Az + Brarve X Ayarue »

where R is the risk-free rate, f8, By and By, are respectively the firm’s

market, size and value betas, and A, Ag,r and 4, are respectively the market,

size and value risk premiums. The three betas represent sensitivities to the three
sources of risk, and the higher are their values, the higher 1s a tirm’s risk premium.
In cases when the size and value risk factors are not relevant, then the Fama-French
model reduces to the CAPM. Theoretical justifications for the size and value
premiums are provided by Berk, Green and Naik (1999), Gomez, Kogan and Zhang
(2003), and Catlson, Fisher and Giammarino (2004). Fama and FPrench (1993,
19964) are the two of the most influential empirical tests of the model.

Like the CAPM, the Fama-French model has been used in applications ranging
trom performance measurement to abnormal return estimation and asset valuation.
For the calculation of the cost of equity capital, the model is studied by, among
others, Schink and Bower (1994), Fama and Prench (1997), and Pastor and
Stambaugh (1999). It has also proven to be relevant for explaining stock market
returns in most countries where it has been examined. For example, in Canada, the
model is validated by Elfakhani, Lockwood and Zaher (1998) and I’Her, Masmoudi
and Suret (2002). Given that energy utilities are associated with value investments,
the Fama-French model has the potential to improve the estimation of their rates of
returns. We next assess this possibility for our sample of reference portfolios and
utilities.

4.2. Risk Premium Estimates
The risk premium with the Fama-French model is estimated with a methodology
that 1s similar to the one followed for the CAPM using the following equation:
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where 4,,, = R R, , 1s the return on the market portfolio in excess of the

m,t -

risk-free return, Ag,, = Ry, — R pee, 15 the return on a small-cap portfolio in
excess of the return on a large-cap portfolio, A,y x, = Ryypie, — Rogoprm 15 the
return on a value portfolio in excess of the return on a growth portfolio and v ,1s

the mean-zero regression error, at time 7 The alpha a’ is still interpreted as the

risk premium error. The three beta parameters give the sensitivities to the market,
size and value factors. Finally, 8 x E(/lm)t)—i- By % E(/lSIZEJ)-i- Briree X E( ALUE,I)

represents the risk premium from the Fama-French model.

The data for the market portfolio returns and the risk-free returns are the same
used in the CAPM estimation. For the Canadian regressions, the small-cap portfolio
returns are from a portfolio of all listed securities weighted equally whereas the
large-cap portfolio returns are from a portfolio of all listed securities weighted by
their market value.” The value and growth portfolios are determined from the
earnings-to-price ratio. Specifically, the value (growth) portfolio contains firms
having an earnings/price ratio in the highest (lowest) 30%."* For U.S. regtessions,
the size and value premiums are the Fama and French (1993, 1996a) SMB and HML
variables, which are computed from market capitalization (size) and book-to-market
ratio (value)."”” The annualized mean size and value risk premiums are respectively
8.9% and 6.4% tor Canada from February 1985 to December 2006 and 2.7% and
6.0% for the U.S. from February 1973 to December 2006.

Table 3 presents the results of the estimates of the coefficients and the risk
premium with the Fama-French model for the four gas distribution reference
potttolios previously described. Panel A shows that the annualized risk premium
errors are still positive for the four portfolios, ranging from 0.31% (for USindex) to
4.45% (for DJ_GasDi), but the underestimation is now statistically negligible. Panel
D confirms that the inclusion of the value risk premium is instrumental in the
reduction of the errors. The value betas are highly significant, with values between
0.30 and 0.71. The size betas (Panel C) are low and often not statistically different
from zero, whereas the market betas (Panel B) are 0.54 on average. The estimated
risk premiums vary between 4.23% and 8.83%.

13 These indexes are taken from CFMRC for retutns up to 2004 and then completed by the returns
of the S&P/TSX Composite Index and the MSCI Barra Smallcap Index, respectively.

14 Data come from the web site of Prof. French, who also provides specific instructions on the
composition of the portfolios. The site gives returns for value and growth portfolios based on
four indicators — earnings-to-price, book-to-market, cash flows-to-price and dividend-to-price.
Fama and French (1996a) show that these indicators contain the same information about
expected teturns. Fama and French (1998) confirm the relevance of these indicators in explaining
the returns in 12 major international financial markets and emerging financial markets. We chose
the earnings-to-ptice indicator because it is more effective in capturing the premium of value
securities compared to growth securities in Canada (see Bartholdy, 1993, and Bourgeois and
Lussier, 1994). The indicator book-to-market is less effective in Canada because the value effect
is mainly concentrated in more extreme portfolios (highest and lowest 10%) than in those
available on the site (see L’'Her, Masmoudi and Suret, 2002).

15 Data again come from the web site of Prof. French. Detailed instructions on the composition of
the SMB and HML variables ate also provided.
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TABLE 3
Fama-French Risk Premium Estimates for the Gas Distribution Reference
Portfolios
Portfolio Estimate SE t-stat  Prob > |t|
Panel A: Risk Premium Error (Alpha)
DJ_GasDi 4.45 3.11 1.43 0.155
CAindex 2.04 1.85 1.11 0.270
DJ_GasUS 1.31 3.01 0.43 0.665
USindex 0.31 1.80 0.17 0.863
Panel B: Beta
DJ_GasDi 0.41 0.08 5.06 <.0001
CAindex 0.48 0.05 10.38 <.0001
DJ_GasUS 0.63 0.07 9.64 <.0001
USindex 0.64 0.06 11.18 <.0001
Panel C: Size Beta
DJ_GasDi -0.01 0.08 -0.11 0.912
CAindex -0.02 0.05 -0.51 0.613
DJ_GasUS 0.00 0.09 0.04 0.971
USindex 0.20 0.07 2.9 0.004
Panel D: Value Beta
DJ_GasDi 0.33 0.06 5.12 <.0001
CAindex 0.30 0.04 7.64 <.0001
DJ_GasUS 0.59 0.13 4.41 <.0001
USindex 0.71 0.10 7.21 <.0001
Panel E: Risk Premium
DJ_GasDi 5.64 1.78 3.17 0.002
CAindex 423 1.52 2.78 0.006
DJ_GasUS 8.83 2.32 3.81 0.000
USindex 8.64 2.16 4 <.0001

NOTES: This table reports the results of the estimation of the Fama-French model for the gas
distribution teference portfolios. Panels A to E look at the annualized risk premium error or
alpha (in percent), the market beta, the size beta, the value beta and the annualized risk
premium (in percent), respectively. The columns labelled Estimate, SE, t-stat and Prob > |t|
give respectively the estimates, their standard errors, their t-statistics and their p-values. The
four gas distribution reference portfolios and their sample are described in section 2 and table
1. The annualized mean market risk premiums for their corresponding sample period are 8.1%
for DJ_GasDi, 5.2% for CAindex, 7.5% for DJ_GasUS and 6.0% for USindex. The annualized
mean size risk premiums for their corresponding sample period are 12.4% for DJ_GasDi, 8.9%
for CAindex, 2.7% for DJ_GasUS and 2.7% for USindex. The annualized mean value risk
premiums for their cortesponding sample period ate 7.4% for D]_GasDi, 6.4% for CAindex,
6.9% for DJ_GasUS and 6.0% for USindex.

Figure 2 compares the Fama-French and CAPM results. Figure 2a illustrates the
risk premium errors of the two models, while Figure 2b shows their explanatory
power given by the adjusted R, The errors have substantially fallen with the Fama-
French model for all reference portfolios. Furthermore, the Fama-French model
explains a much larger proportion of the variation in the reference portfolio returns.
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Comparison of the Fama-French and CAPM Results

Figure 2a: Risk Premium Errors
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NOTES: This figure compares the results of the CAPM (gray bars) and the Fama-French

model (white bars) in terms of annualized risk premium errors (or alphas) (Figure 22) and

adjusted R? (Figure 2b) for the gas distribution reference portfolios.

Figures 3 and 4 present the risk premium errors and the value betas, respectively,
for the utilities that make up the CAindex portfolios (Figures 3a and 4a), the gas
distributors in the USindex portfolios (Figures 3b and 4b) and the four utilities
reference portfolios (Figures 3c and 4c). A comparison of Figure 3 with Figure 1
shows that the risk premium errors have decreased in all cases. None of the errors
are now significantly different from zero. Figure 4 confirms that the reductions in
the risk premium errors are caused by the inclusion of the value risk premium. All
value betas are greater than 0.23 and statistically significant. For example, the
TSX_Util portfolio has a value beta of 0.41 that contributes to reduce its risk

premium error from 5.0% with the CAPM to 0.7% with the Fama-French model.
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FIGURE 3
Risk Premium Errors with the Fama-French Model for Various Utilities

Figure 3a: Firms i the CAindex Portfolio
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Figutre 3b: Firms in the USindex Portfolio
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Figure 3c: Utilities Reference Portfolios
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NOTES: This figure shows the annualized risk premium errors (or alphas) with the Fama-
French model for the Canadian utilities in the CAindex portfolio (Figure 3a), the U.S. gas
distributors in the USindex portfolio (Figure 3b) and the utilities reference portfolios (Figure
3¢).
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FIGURE 4
Value Betas for Various Utilities

Figure 4a: Firms in the CAindex Portfolio
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Figure 4b: Firms mn the USmdex Portfolio
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Figure 4c¢: Utilities Reference Portfolios
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NOTES: This figure shows the value betas in the Fama-French model for the Canadian utilities
in the CAindex portfolio (Figure 4a), the U.S. gas distributors in the USindex portfolio (Figure
4b) and the utilities reference portfolios (Figure 4c).
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4.3. Discussion

Our results support the notion that the Fama-French model is well suited to
estimate the risk premium for energy utilities, consistent with the findings of Schink
and Bower (1994). We obtain lower risk premium errors with the Fama-French
model than with the CAPM and significant value betas, similar to the results
reported by Schink and Bower (1994), Fama and French (1997) and Pastor and
Stambaugh (1999).

While the model is being increasingly considered in practice, an often mentioned
limitation is that the economic interpretation of the size and value premiums is still
under debate. On one side, starting with Fama and French (1993), the size and value
factors are presented as part of a rational asset pricing model, where they retlect
either state variables that predict investment opportunities following the theory of
Merton (1973), or statistically useful variables to explain the returns following the
theory of Ross (1976). On the other side, as first advocated by Lakonishok, Shleifer
and Vishny (1994), the size and value factors are thought to be related to investors’
irrationality in the sense that large-cap and growth stocks tend to be glamorized
whereas small-cap and value stocks tend to be neglected. There 1s a vast literature on
both sides of this debate."

While the debate 1s important to improve our understanding ot capital markets,
Stein (1996) demonstrates that the theoretical interpretation of the model is not
relevant to its application to determine the cost of capital. On one side, if the Fama-
French model 1s rational, then the size and value factors capture true risks and
should be accounted for in the risk premiums of energy utilities. On the other side,
if the size and value factors are irrational, then the significant value betas of energy
utilities indicate that they are neglected or undervalued firms. In this case, Stein
(1996) shows that rational firms should not undertake a project that provides an
expected return lower than the return estimated by the potentially irrational Fama-
French model. They are better off in rejecting the project and simply buying back
their own shares for which they expect an inflated future return because of the
undervaluation. Thus, the potentially irrational Fama-French estimates serve as the
appropriate hurdle rate for project investments. Hence, for both interpretations, the
equity cost of capital of energy utilities generated by the Fama-French model 1s a
useful guideline of a fair rate of return for regulators.

Arguably, the Fama-French model is one of the most widely used models of
expected returns in the academic finance literature (Davis, 2000). Nevertheless, the
literature on the cross-section of equity returns has identified numerous other
tactors that could be relevant in the multifactor approach. For examples, other
influential factors include the labor income factor of Jagannathan and Wang (1996),
the momentum factor of Jegadeesh and Titman (1993) and Carhart (1997), the
liquidity factor of Pastor and Stambaugh (2003) and the idiosyncratic volatility factor
of Ang es al. (2006, 2009). These advances in the literature on the cross-section of
returns could eventually lead to a better understanding of the equity risk premium

16 A third interpretation, following Lo and MacKinlay (1990) and Kothari, Shanken and Sloan (1995),
is that the results of the Fama-French model are spurious, due to biases like data snooping or
survivorship. However, the fact that similar size and value premiums have been found in
countries outside the U.S. has rendered this explanation less appealing;
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