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Estimating Shareholder Risk Premia Using Analysts' Growth Forecasts
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Estimating Shareholder Risk Premia
Using Analysts’ Growth Forecasts

Robert S. Harris and Felicia C. Marston

Robert S. Harris is the C. Stewart Sheppard Professor of Business at the Darden Graduate School of
Business at the University of Virginia, Charlottesville, Virginia. Felicia C. Marston is an Assistant Professor
of Commerce at the 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 underiying 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
Osborn for their assistance on earlier research in this area. We thank Bell
Atlantic for supplying data for this project. Financial support from the
Darden Sponsors and from the Associates Program at the McIntire School
of Commerce is gratefully acknowledged.

63

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 retums 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-
emnment 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 I
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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 1. Finally, con-
clusions are offered in Section I'V.

I. Background and Literature Review

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

rp=k—i, (1)

where i = required return for a zero risk investment.!

Lacking a superior alternative, investigators often use
averages of historical realizations to estimate 2 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 [5] demonstrate
empirically some of the problems with such historical
premia when they are disaggregated for different time
periods or groups of firms.

As an altemative 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
to maturity on a government bond) is only a “least risk” alternative that
is itself 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.

FINANCIAL MANAGEMENT / SUMMER 1992

Vinson, and Shome {4], and Harris [12] have used FAF in
DCF models, and this approach has been employed in
regulatory settings (see Harris [12]) and suggested by
consultants as an alternative to use of historical data (e.g.,
Ibbotson Associates [13, pp. 127, 128]). Unfortunately, the
published studies use data extending to 1984 at the latest.
Qur paper draws on this earlier work but extends it through
19912 Our work is closest to that done by Harris [12], who
reviews literature showing a strong link between equity
prices and FAF and supporting the use of FAF as a proxy
for investor expectations. Using data from 1982 to 1984,
Harris’ results suggest that this expectational approach to
estimating equity risk premia is an encouraging alternative
to the use of historical averages. He also demonstrates that
such risk premia vary both cross-sectionally with the risk-
iness of individual stocks and over time with financial
market conditions.

Il. Models and Data

A. Model for Estimation

The simplest and most commonly used version of the
DCF model to estimate shareholders’ required rate of
return, %, is shown in Equation (2):

Dy
k= Po +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.

“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 morc 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 indusiry practice, IBES contains estimates of () EPS for
the upcoming fiscal years (up to five separate years), and
(if) 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 ali 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.

IIl. 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).*

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).
= 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:

1See footnote 7 for a discussion of the (1 + ) 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 resuits
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 expecied to change during the year; whereas, Equation (2),
as is typical, is being applied to annual data. Both the quarterly payment
of dividends (due fo 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 rafe, both factors could be
accommodated straightforwardly by applying Equation (2) to quarterly
data with a quarterly growth rate and then annualizing the estimated
quartetly 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 Dy (1 + g). The full g adjustment is a
crude approximation to adjust for both growth and reinvestment income.
For example, if one expected dividends to have been raised, on average,
six months ago, a “1/2 g” adjustment would allow for growth, and the
remaining *1/2 g” would be justified on the basis 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 (D/Po) and growth (market value
weighted) for the S&P 500 were typically 4% 10 6% and 11% to 13%,
respectively. As a result, 2 “full ¢” adjustment on average increases 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
@) U.S. Gov’t Moody’s Corporates
Year (1) U.S. Gov't Moody’s Corporates (3) S&P 500 3)-(H (3)-(2)
1982 1292 14.94 20.08 7.16 5.14
1983 11.34 12,78 17.89 6.55 5.11
1984 12.48 13.49 17.26 4.78 3.77
1985 10.97 12.05 16.32 5.37 428
1986 7.85 9.71 15.09 7.24 5.38
1987 8.58 9.84 14.71 6.13 4.86
1988 8.96 10.18 15.37 6.41 5.19
1989 8.46 9.66 15.06 6.60 5.40
1990 8.61 9.77 15.69 7.08 5.92
1991¢ 8.21 241 1561 1.40 6.20
Average® 9.84 1118 16.31 647 5.13

Notzes:

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

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

For comparison purposes, Exhibit 3 contains historical
returns and risk premia. The average expectational risk
premium reported in Exhibit 2 falis 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

#For other cfforts 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.

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

479



SOAH DOCKET NO. 473-21-2606
PUC DOCKET NO. 52195

TIEC 9-2, Attachment 1

Page 477 of 1814

HARRIS & MARSTON / ESTIMATING SHAREHOLDER RISK PREMIA 67

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 52% 5.5%
Treasury bills 3.6% 3.7%
Inflation rate 3.1% 3.2%

Source: Tbbotson Associates, Inc., /990 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 ¢ = -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+0y B, +u, p=1.20, (3)

where:

R, = Expected retumn for portfolio p in the given

month,

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

u, = A random error term with mean zero.

As aresult of estimating regression (3) for each month,
72 estimates of each coefficient (o and o11) 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 retums 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 r-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 (# = 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 [221), 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

!%The 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. Mcan Values of Monthly Parameter Estimates for the Relationship Between Required Returns and Beta for
Both Portfolios and Individual Securities (Figures in Parentheses are ¢ Values and Percent Positive), 1982-1987

Panel A. Equal Weighting®

Intercept B Adjusted R*© F
Portfolio returns 14,06 2.78 0.503 254
(54.02,100) (35.31,100)
Security returns 14.77 1.91 0.080 3%.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 - Decermber 1987.
5 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).” 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.

!Estimation difficulties confound precise interpretation of the intercept
as the risk-free rate and the coefficient on beta as the market risk premium
(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}. 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 forequity 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. 2

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-
325].

— : T .
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Exhibit 5. Changes in Equity Risk Premia Over Time — Entries arc Coefficient (t-value); Dependent Variable is Equity

Risk Premium

Time period Intercept in ic— i 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 -0.637 043
(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
(1.73) (-9.67)
0.110 -0.561 0.317 0.77
(12.53) (-7.30) (1.87)
D. 1988-1991 0.136 -0.793 0.68
(16.23) (-8.29)
0.130 -0.738 0.098 0.68
{8.71) (-4.96) (0.40)

Note: All variables are defined in Exhibit 1. Regressions were estimated using monthly data and were corrected for serial correlation using the
Prais-Winsten method. For purposes of this regression, variables are expressed in decimal 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, i 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
yield spread risk proxy to the regressions dramatically
lowers the magnitude of the coefficient on government
bond yields, as can be seen by comparing Equations 1 and
2 of Panel A. Furthermore, the coefficient of the yield
spread (0.666) is itself significantly positive. This pattern
suggests that a reduction in the risk differential between
investment 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, us¢ 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

3
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] or the purposes of implementing the Dis- B, o D({l+g a
counted Cash Flow (DCF) cost of equity model, the *T 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
g = expected constant dividend growth rate; and

1]

current annual dividend per share;

k = required return on the firm’s stock.

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

ETE k-8 @

Thus, the firm's price/earnings (P/E) ratio is a non-
linear function of the firm’s dividend payout ratio (DY
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 moge
convenient to work with a linear approximation to
Equation (2). Thus, we will assume that:

P/E = a,(D/E) + ag + azk 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 Fugqua 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 BellSouth and Pacific Telesis. The authors wish to thank Paul Blalock
at BellSouth, Mohan Gyani at Pacific Telesis, Bill Keck at Southern Bell, and John Carlson, their programmer, for help

with this project.
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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; qu is a measure of the stability
of the firm's five-year historical EPS; and Sa is the
standard deviation of the consensus analysts’ five-
year EPS growth forecast for the firm. Finally, as the
linear form of the P/E equation is only an approxi-
mation to the true P/E equation, and B, Cov, Rsq, and
Sa are only proxies for k, we will add an error term,
e, that represents the degree of approximation to the
true relationship.

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

P/E = a(D/E) + a,g + a,B +
a,Cov + a,Rsq + a5a + e, 4

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

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

DESCRIPTION OF DATA

Our data sets include both historically based
measures of future growth and the consensus ana-
lysts’ forecasts of five-year earnings growth supplied
by the Institutional Brokers Estimate System of
Lynch, Jones & Ryan (IBES). The data also include

_the firm’s dividend payout ratio and 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 results of operations. Although
we thought at first that this earnings estimate might
be highly correlated with the analysts” five-year earn-
ings growth forecasts, that was not the case. Thus,
we avoided a potential spurious correlation problem.
Price/Earnings Ratio. Corresponding to our definition
of “earnings,” the price/earnings ratio (P/E) is calcu-
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
earnings. 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-

tentially 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-
sured by the R® from a log-linear least squares regres-
sion); and 4) Sa, the standard deviation of the
consensus analysts’ five-year EPS growth forecast

(mean forecast) as computed by IBES.

After careful analysis of the data used in our
study, we felt that we could obtain more meaningful
results by imposing six restrictions on the companies
included in our study:

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

2. As our historical growth rate calculations were
based on log-linear regressions, and the logarithm
of a negative number is not defined, we excluded
all 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 earnings, and thus the firm's price/
earnings ratio, we eliminated any firm with a 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 not follow.

Our final sample consisted of approximately

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
the years 1981, 1982, and 1983. The values in this table
measure the correlation between the historically ori-
ented growth rates for the various time periods and
the firm's end-of-year P/E ratio.

The four variables for which historical growth
rates were calculated are shown in the left-hand cot-
umn: EPS indicates historical earnings per share
growth, DP$ 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 least

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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TABLE 1
Correlation Coefficients of All Historically Based Growth Estimates by Group and by Year with P/E

Historieal Growth Rate Period in Years

Current
Year 1 2 3 4 3 6 7 8 9 10
1981
EPS —-0.02 0.07 0.03 0.01 0.03 0.12 0.08 0.09 0.09 0.09
DPs 0.05 0.18 0.14 0.15 0.14 0.15 0.19 0.23 0.23 0.23
BYPS 0.01 0.11 0.13 0.13 0.16 0.18 0.13 0.15 0.15 0.15 -
CFPS ~0.05 0.04 0.13 0.22 0.28 0.31 0.30 031 ~0.57 -0.54
Plowback 0.19
1982
EPS ~0.10 -0.13 —0.06 -0.02 -0.02 -0.01 -0.03 -0.03 0.00 0.00
brs -0.19 -0.10 0.03 0.05 .07 0.08 0.09 0.1t 0.13 0.13
BVPS 0.07 0.08 0.11 0.11 0.09 0.10 011 011 0.09 0.09
CFPS ~Q.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
DPs .03 ~0.10 -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 0.15 0.16 0.19 021 0.22 0.21 1
CFPs -0.08 0.01 0.02 0.08 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-
taining 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 [OURNAL OF PORTFOLIO MANAGEMENT O®
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Model 1

Part A: Histerical

P/E = a; + a,DfE + ag, + a;B + a,Cov + asRsq + aSa

Year dq & 8 & ER a i, R? F Ratio

1981 ~6.42* 10.31% 7.67% 3.24 0.54* L42* 57.43 0.83 46.49
(5.50) {14.79) (2.20) (2.86) {2.50} (2.85) (4.07)

1982 —2.90" 9.32* 8.49* 2.85 0.45* -0.42 3.63 0.86 65.53
(2.75) (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 0.82 45.26
(3.70) (12.20) (4.83} (2.95) {1.89) 0.50) (1.29)

Part B: Analysis

PE = a, + a,/E + g, + a,B + a,Cov + a:Rsq + a5a

Year i 3 3 a 3 2 3 R? F Ratio

1981 -4.97* 10.62% 54.83* ~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* -0.31 119.05* 0.90 97.62
(2.59) (22.46) (.31) (1.14) (2.53 (1.09) (1.60)

1983 —8.47 11.96* 79.05* 2.16 0,56* 0.20 —34.43 0.87 69.81
7.07) (16,48) (7.84) (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
coverage variable is statistically significant in all but
one of our samples, and the stability of the operating
income variable is statistically significant in six of the
twelve samples we studied. On the other hand, the
beta is never statistically significant, and the standard
deviation of the analysts’ five-year growth forecasts
is statistically significant in only two of our twelve
samples. This evidence is far from conclusive, how-
ever, because, as we demonstrate later, a significant
degree of cross-correlation among our four risk var-
jables makes any general inference about risk ex-
tremely hazardous.

Possible Misspecification of Risk

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

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

Again, thereis 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 extrapolations
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

TABLE 3
Regression Results
Model I
Part A: Historical
PIE = a;, + aD/E + 2,8
Year &y & & R? F Ratio
1981 -1.05 9.59 21.20 0.73 82.95
(1.61) (12.13) (7.05)
1982 0.54 8.92 12.18 0.83 167.97
{1.38) (17.73) (6.95)
1983 -0.75 8.92 12.18 0.77 107.82
(1.13)  (12.38) 7.94)
Part B: Analysis
PIE + 2, + aDIE + a8,

Year a a a b F Ratia
1981 3.96 10.07 60.53 0.90 274.16
(8.31) (8.31) 20.91) (15.79)

1982 ~1.75 9.19 44.92 0.88 246.36
(4.00) (4.00) (21.35) (11.06)

1983 -4.97 10.95 82.02 0.83 168.28
{6.93) {6.93) (15.93) {11.02)

Nates:

* Coefficient is significant at the 5% level {using a one-tailed test)
and has the correct sign. T-statistic in parentheses.

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

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 (1577).
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Today in Energy
May 27, 2021
Major utilities’ spending on the electric distribution system continues to increase
Annual major U.S. utility spending on electric distribution (2000-2019) 5
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Source: Graph created by EIA, based on data from Federal Energy Regulatory Commission (FERC) Financial Reports, as
accessed by Ventyx Velocity Suite

Annual spending on electricity distribution systems by major U.S. utilities continues to increase. Utilities spent $57.4 billion on electric
distribution in 2019, 6% more than the previous year and 64% more than they spent in 2000 after adjusting for inflation. More than half of
utility distribution spending in 2019 went toward capital investment ($31.4 billion) as utilities worked to replace, modernize, and expand
existing infrastructure. Another $14.6 billion paid for operations and maintenance (O&M), and $11.5 billion went to customer expenses,
which include advertising, billing, and customer service.

Distribution is the final stage in delivering electricity to consumers. The distribution system connects to the high-voltage transmission
system, lowers the transmission voltage, and carries the electricity to homes and businesses on distribution lines. The electricity
distribution system includes neighborhood power lines, poles and towers, line transformers, meters that measure customer electricity use,
and station equipment that lowers the voltage from the long-distance transmission system.

In 2019, most of the $31.4 billion distribution system capital investment (40%) was spent on power lines, both underground (23% of
investment) and overhead (17% of investment). Distribution lines are added or expanded to accommodate new neighborhood development
or higher electricity flows as sales increase.

Operations and maintenance of overhead lines cost $7.3 billion and made up the bulk of O&M expenses in 2019. Vegetation management
and tree trimming; animal protection; line testing for strength, temperature, voltage and frequency; and repairs due to storms or faults
accounted for much of this expense.
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U.S. electric distribution spending, customers, and retail electricity sales (2000—-2019) )
distribution spending number of electric customers  retail electricity sales
billion 2019 dollars millions
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Source: Graph created by EIA, based on data from Annual Electric Power Industry Report; Federal Energy Regulatory Commission
(FERC) Financial Reports, as accessed by Ventyx Velocity Suite

Distribution spending has outpaced growth in both the number of electric customers and in retail electricity sales because much of the
increased distribution spending in the last 20 years has been on projects that are not directly related to customer growth or increased

sales. These projects include replacing aging equipment, modernizing and upgrading maintenance and billing technology, and fortifying
distribution structures against weather-related damage.

Principal contributor: Lori Aniti
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LEARNING OUTCOMES

The candidate should be able to: Mastery
a. interpret interest rates as required rate of return, discount rate, [m]
or opportunity cost;
b. explain an interest rate as the sum of a real risk-free rate, expected ]
inflation, and premiums that compensate investors for distinct types
of risk;
¢. calculate and interpret the effective annual rate, given the stated o
annual interest rate and the frequency of compounding;
" 'd. solve time value of money problems when compounding periods are a
other than annual;
" e. calculate and interpret the future value (FV) and present value (PV) of o
a single sum of money, an ordinary annuity, an annuity due, a
perpetuity (PV only), and a series of unequal cash flows;
""" f. draw a time line and solve time value of money applications O
(for example, mortgages and savings for college tuition or retirement).

INTRODUCTION I

s individuals, we often face decisions that involve saving money for a future
Ause, or borrowing money for current consumption. We then need to
determine the amount we need to invest, if we are saving, or the cost of
borrowing, if we are shopping for a loan. As investment analysts, much of our
work also involves evaluating transactions with present and future cash flows.
When we place a value on any security, for example, we are attempting to
determine the worth of a stream of future cash flows. To carry out all the above
tasks accurately, we must understand the mathematics of time value of money
problems. Money has time value in that individuals value a given amount of
money more highly the earlier it is received. Therefore, a smaller amount of money

Q fve Methods for I Analysis, Second Edition, by Richard A. DeFusco, CFA, Dennis W. McLeavey,
CFA, Jerald E. Pinto, CFA, and David E. Runkle, CFA. Copyright © 2004 by CFA Institute. Reprinted with
permission.

www.cfainstitute.org/toolkit—Your online preparation resource
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Reading 5 « The Time Value of Maoney

now may be equivalent in value ta a larger amount received at a future date. The
time value of money as a topic in investment mathematics deals with
equivalence relationships between cash flows with different dates. Mastery of
time value of money concepts and techniques is essential for investment analysts.

The reading is organized as follows: Section 2 introduces some terminology
used throughout the reading and supplies some ecenornic intuition for the
varlablas we will discuss. Section 3 tackles the problem of determining the worth
at a future point in time of an amount invested today, Section 4 addresses the
future worth of a series of cash flows. Thése two sections provide the tools for
calculating the eguivalent value at a future date of a single cash flow or series of
cash flows. Sections 5 and 6 discuss the equivalent value today of a single future
cash flow and a series of future cash flows, respectively. In Section 7, we explore
how to determine other quantities of interest in time value of money problems,

INTEREST RATES: INTERPRETATION

In this reading, we will condnually refer to interest sutes, In some cases, we assume
a particular value for the intevest rate; in other cases, the interest rate will be the
unknown gquantity we seek to determine. Before turning to the mechanics of time
alue of money problemns, we must illustrate the underlying economic coucepts. In
this section, we briefly explain the meaning and interpretation of interest rates.

Time value of money concerns equivalence relatonships between cash flows
oceurring on different dates. The idea of equivalence relationships is relatively
simple. Consider the following exchange: Yon pay $10,000 wday and in retarn
receive $9,500 today. Would you accept this arrangement? Not lkely. Bue what if
you received the $9,500 roday and paid the $10,000 onc year from now? Can these
amounts be considered equivalent? Possibly, because a payment of 10,000 a year
from now would probably be worth less to you than a payment of $10,000 today. It
would be fair, therefore, to discount the $10,000 received in one year; that is, to
cut its value based on bow much tine passes before the money is paid. An interest
rate, denoted 7 isa rate of rewurn that reflects the relationship between differently
dated cash flows., IF $9,500 today and §10,000 in one year are equivalent in value,
then $10,000 — $9.500 = $500 is the required compensadon for receiving $10,000
i one year rather than now. The interest rate—the required compensation stated
as a rate of renwrn—is 3500/89,500 = 0.0526 or 5.26 percent,

Interest rates can be thought of in three ways. First, they can be considered
required rates of return—that is, the minimum rate of return an investor must
receive in order to accept the investment. Second, interest rates can be consid-
ered discount rates, In the example above, 5.26 percent is that vate at which we
discounted the $10,000 futare amount (o find its value today. Thus, we use the
terms “interest rare” and “discount rate” almosi interchangeably. Third, interest
rates can be considered opportunity costs. An opportunity cost is the value that
investors forgo by choosing a particular course of acton. In the example, if the
party who supplied 36,600 had instead decided to spend it today, he would have
forgone carning 5.26 percent on the money. So we can view 5.26 pereent as the
opportunity cost of current consumption.

Economics wlls us that interest rates are setin the marketplace by the forces of
supply and demnand, where investors are suppliers of funds and borrowers are

www.cfainstitute.org/toclkit—Your online preparation resource
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follovang the valuaton date. This amount represents the long-term normalized base level of net
cash llows of a tase from which the level of cash flows 1s expected (o increase of decline al amore
or less constant rate. This single-year net cash flow is then divided by the capitalization rate.

A challenge with capitalizing is that for mast invesiments, expected net cash flows are rarely
projected to increase at a constant rate into perpetuity from edther the year preceding or the year
following the valuation dale. We do note that such a simphfying assumption is commonly used to
eslimate the residual year value (sometmes called terminal year value or continuing value) in a
multi-peniod analysis; however, that residual year net cash flow is intended to represent the

sustainable or normalized level of cash [lows into perpetuity.

Alternatively, discount rates are applied in the context of a multi-penod analysis. There, annual
expecied net cash flows from the subject investment are projected aver the life of that investment.
Again, this is appropriate when the expected cash flows are nol constant, or are not changing at a
constant growth rate In these cases, the expected cash flows are divided by a present value factar
(the ierms “(1 + ki through "(1 + k)™ in Formula 1.1), which inciudes a discount rate (k) eslirmate.
Common practice in business valuation is to assume that the net cash flows are received on
average continuously throughou the year (approximately equivalent to receving the net cash flows
in the middle of the year), in which case the presenl value factor is generally based on a mid-year
| convention (e.g., (1+k)).

A challenge associated with discounting (for most investments) is the accuracy of the projection of
expected net cash flows for each specific projection period several years inta the future.
Mevertheless, since the future cash fiows of businesses (and capital projects) are typically not
constant, and in some cases vary significantly from period to period, these types of investments
lend themselves to discounting, more so than to capitalizing.

Relationship Between Capitalization Rates and Discount Rates

If the expected increase or decrease (i.e., growth) in net cash flows for the investment is stable and

, sustainzble over a long period of time, then a discount rate {cost of capital) can reasonably b2

‘ converted into a capitalization rate. We could even say that the capitalization rate is a funciion of

| the discount rate and growth rate under these conditions. The relationship between the discount
rate and the capitalization rate can be pul Into equation form as shown in Formula 1.2

Formula 1.2
Capitalization Rate = Discount Rale — Expected Growth Rale

Can the discount rate and capilahzation rate ever be the same value? Yes - the discount rate and |
capitalization rate are equivalent when the expected growth rate is equal to zero i

Lastly, notable to Formula 1.1 is its use of g, @ constant expected rate of growth in net cash {lows.

! © A criuenl sssumptan in Formala 12 s that the expeclad rale ol MGIEasE (growtb) in the nel cash flow om she ivestment is 128-
; ‘ sonably canstant aver the iong tarm {techmcally into paepetuity).
e A guhple evarmple of whien the growth iate could be equal to 7arois o preterred stock that s iseued 1n perpetuly, 1 not sallable, for
‘ which there s net praspect of iquigation, amt which pays a set dividend ai {he 1anel of each yea

1-4 Chapter 1+ Cosi of Capital Defined
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New Regulatory Finance

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 recoghize quarterly compounding, for the

investor receives dividend checks and reinvests the proceeds on a quarterly

schedule. Perforce, a stock that pays four quarterly dividends of $1.00 com-

mands a higher price than a stock that pays a $4.00 dividend a year hence.

Since investors are aware of the quarterly timing of dividend payments and :
since the stock price already fully reflects the quarterly payment of dividends,

the DCF model used to estimate equity costs should also reflect the actual

timing of quarterly dividends.

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

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

The quarterly DCF mode] assumes that the company pays dividends quarterly
and that each dividend payment is constant for four consecutive quarters.

1 There are four different possible quarterly dividend patterns, depending on E
‘ - the timing of the next dividend increase.! Figure 11-2 displays the four dividend o
5 increase scenarios. ‘ -
: , Appendix 11-A formally derives the quarterly DCF model, which has the 1
, following form: yi
i LT R L X K+ dd o
4 0
where: d, dp, dy, d, = quarterly dividends expected over the coming year § Zﬂ
i g = expected growth in dividends
Py = current stock price
K = required return on equity
wl
‘ as
E ! This section is adapted from Vander Weide (2003). ] ves

344

497



SOAH DOCKET NO. 473-21-2606
PUC DOCKET NO. 52195

TIEC 9-2, Attachment 1

Page 495 of 1814

498



Chapter 5

The Equity Risk Premium

The expacted equity risk premium can be deiined as the
adtiitional return an investor expects o receive to com-
prnsate for the additional risk associater! with investing in
wyuities as opposed 1o investing inriskless assets It is an
essential component in several cost of equity estimation
motlets, including the buildup method, the capital asset
pricing model [CAPM), and the Fama-French threg factor
model. It is important to note that the expecled equity rsk
premum, as it is used in diseount rates and cost of capits!
analysis, is 3 forwaid-looking concept. That is, tha squity
risk premium that is used in the discount rate should be
refiective of what investors think the risk premiun will be
going ferward,

Unfortunately, the espected squity risk premium,is unob-
servable i the marke! and therefore must he estimated.
Typically, this estination 15 armved at through the lise of
historical data, The historical equity risk premium can be
calculated by subtracting the fong-term average of the
Income return on the riskless asset (Treasuries) from the
long-term average stock market return (messured over
the same period 8 thet of the riskless asset). In using 2
hstarical measure of (he equity rigk premum, ona assumes
that what has happened in the past i representative of
what might be expected in the future. In other words,
[he assumption ane makes when using historical data 1
measure the axpecled equity risk premwm 5 thet the rela-
lionship between the ratums of the risky assat [equities)
and the riskless asset {Treaswies) is stable. The stahility
of this relationship will be exarmined |ater in this chapler.

Since the expected equity risk premiuin must be estimated,
there 1s much canteoversy regarding how (e estintalion
should be conductad. A variety of different approaches to
caleulating the equity risk premium bave been utilized over
the years. Sueh studies ¢an be ¢ategorized intn four groups
based on the approaches they have taken The first goup
of studies trigs to deriva the equity risk premium from his-
torlcal returns between stocks and bonds as was mentionad
gbove. he second group, embiacing 2 supply side modsl,
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uses fundamental mfarmation such as earmings, dividands,
or overall ecengmic productivity 10 measure the expected
aquity risk premium. A third group adopts demand side
models that derive the expected returns of equities through
the payofl demanded by investors for bearing the risk of
equity investments.' The cpinions of financial professton.
als through broad surveys are relier upon by the fourth and
final graup

The range of squity nsk premann sstimates used in prac-
tice is surprisingly farge, Using a low equity ¢isk pramiuvm
astimate ag opposed to 3 high estimate can have a sig-
nificant impact on the estmated value of @ sireamn af cash
flows. This chapter addresses many of the cantroversies
susrunding estimation of the equity risk gremium and
iocuses primarily on the historical caloulation but also
discussas the supply side model.

Calculating the Histarical Equity Risk Premium

fn measuring the histdrical equity risk premium ane must
make a number of decisicns that can impact The resulting
figure; some derisions have a greaser impact than oth-
ers. These decisions include selecting the stack market
benchmarg, Lhe risk-free asset, either an anthietic or a
geomelric average, and the time period for measurament.
Each of these factors has an impact on tha rasulting equity
risk preriym estimate

The Stock Markst Benchmark

The stock market benchmark chosen shauld be a bioad
index that reflects the behavior of the market as a whole.
Two examples of commonly usad indexgs are the S&P
500* and the New York Stock Exchange Comnosite Index,
Althaugh the Dow Jones Industial Avarage is a popular
indes, it would be mappropriate for caloutating the equity
nigk premium because w is oo narow.

We use the total retun of our large company stoek index
{currently represented by the S&P 500) as our markat bench.
mark whan caleulating the equity risk pramium. The S&P
500 was selected as the appingriate markei benchmark
because itis representative of a large sample of companies
arioss @ large number of indusiries. The S&P 500 is also one
of the most widely accepted market banchmarks. In short,
the SE&P 500 is a good measure of the squity market as a
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