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Newfoundland Power Inc. – 2008 General Rate Application Page 1 of 1 

Volume 3, Section 1 – McShane, Cost of Capital 1 
 2 
Q. (Appendix D, page 4) 3 
 4 

a.  Please provide copies of all the articles referenced on page 4 of Appendix D. 5 
b.  As all of the articles referenced on page 4 of Appendix D were published 18 6 

or more years ago, and in light of the conflicted allegiances of many Wall 7 
Street securities analysts that were revealed as result of the investigations 8 
into the collapse of Enron, WorldCom, Global Crossing, and other 9 
corporations during the early 2000s, is Ms. McShane aware of any studies 10 
published during the last 5 years that support the notion that “empirical 11 
studies … conclude that investment analysts’ growth forecasts serve as a 12 
better surrogate for investors expectations than historic growth rates” 13 
(Appendix D, page 4, top 2 lines)?  If so, please provide copies. 14 

 15 
A. a) Please see attached: 16 
  Attachment A - Lawrence D. Brown and Michael S. Rozeff “The Superiority of 17 
    Analyst Forecasts as Measures of Expectations:  Evidence from 18 

  Earnings”, The Journal of Finance Volume XXXII, No. 1 19 
  March 1978; 20 

  Attachment B - Dov Fried and Dan Givoly “Financial Analysts Forecasts of  21 
    Earnings, A Better Surrogate for Market Expectations’ Journal  22 
    of Accounting and Economics, Vol. 4 1982; 23 
  Attachment C - R. Charles Moyer, Robert E. Chatfield, Gary D. Kelly “The  24 
    Accuracy of Long-Term Earnings Forecasts in the Electric  25 
    Utility Industry” International Journal of Forecasting Vol. 1 1985; 26 
  Attachment D - Robert S. Harris “Using Analysts’ Growth Forecasts to Estimate  27 
    Shareholder Required Rates of Return” Financial Management  28 
    Spring 1986; 29 
  Attachment E - James H. Vander Weide and William T. Carleton “Investor  30 
    Growth Expectations: Analysts vs. History: The Journal of  31 
    Portfolio Management Spring 1988; and, 32 
  Attachment F - David Gordon, Myron Gordon and Lawrence Gould “Choice  33 
    Among Methods of Estimating Share Yield” The Journal of  34 
    Portfolio Management Spring 1989. 35 
 36 

(b) Ms. McShane is not aware of newer studies that have focused on this specific 37 
 attribute of analysts’ forecasts. 38 
 39 
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ACCURATE MEASUREMENT OF EARNINGS expectations is essential for studies of firm
valuation, cost of capital and the relationship between unanticipated earnings and
stock price changes. Under the rational expectations hypothesis [23]. market
earnings expectations should be measured by the best available earnings forecasts.
Univariate time series forecasts are often used for this purpose ([ I]. [3], [4], [5], [12].
[13], [14], [16],"[18], [20)) instead oJ direct measures of earnings expectations such as
security analysts' forecasts. Univariate time series forecasts neglect potentially
useful information in other time series and therefore do not generally provide the
most accurate possible forecasts [24]. Since security analysts process substantially
more data than the time series of past earnings, their earnings forecasts should be
superior to time series forecasts and provide better measures of market earnings

expectations.
However, the mere existence of analysts as an employed factor in long run

equilibrium means that analysts must mak~-forecasts superior to those of time
series models. To reach this conclusion, one need only assume that participants in
the market for forecasts act in their own best interests and that both forecast
producers and consumers demand forecasts solely on the basis of their predictive
ability.) Since analysts' forecasts cost more than time series forecasts, the continued
employment of analysts by profit-maximizing firms implies that analysts' forecasts
must be superior to those of the lower cost factor, time series models.

Past comparisons of analysts' forecasts to sophisticated time series mod~ls
conclude that analysts' forecasts are not more accurate than time series forecasts
(Cragg and Malkiel (CM) [9]; Elton and Gruber (EG) [11 D. This evidence plainly
conflicts with basic economic theory. Hence, the predictive accuracy of analysts'
forecasts is re-examined in this paper. In contrast with other studies, the results
overwhelmingly favor the superiority of analysts over time series models.

Part I considers statistical tests and experimental design. Part II contains the
empirical results. Summary and implications appear in Part III.

.College of Business Administration, The University of Iowa, Iowa City.

1. We assume that forecast purchasers do not derive nonmonetary benefits from forecasts.

I
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I. EXPERIMENTAL DESIGN

A. Statistical Evaluation of Forecast Methods
Without direct information on the costs of imperfect forecasts to forecast users,

comparative forecast accuracy is usually evaluated by comparing the error distribu-
tions of different forecast methods statistically. However, statistical comparisons in
past studies ([9], [11]) utilize test statistics improperly, particularly Theil's V [25]
and Student's t. In this section, after discussing the defects of these ~tatistics for
evaluating two or more forecast methods, the alternative statistical methods used in

this study are introduced!
Theil's V-statistic (applied to earnings) is the square root of

T
~. .2
~ (Pjjt-Ajl)

2 1-1
V=

1) T
~ .2
~Ail
I-)

where A I = change in actual earnings per share of firm i from t -I to t,
.jP ijt = predicted change in earnings per share of firm i from t -I to t by

forecast method j, and
T = total number of time series observations.

For its computation, it requi}es time series data on a firm's earnings changes!
Given forecast method j and earnings time series data on firm i, Theil's U
compares the forecast accuracy of method j to that of a naive, no change, earnings
forecast model.4.5 Since analysts' earnings forecasts are currently available only in
short time series, use of Theil's U for comparative forecast evaluation necessarily
relies on small samples.6 Larger sample sizes are possible by testing forecast
methods on a cross-section of firms. Finally, no procedure is available with tests of
significance which uses Theil's U to compare two forecast methods when neither is
a no-change method. Direct hypothesis tests are preferable to inferences drawn
from ranking the U statistics of different forecast methods.

For hypothesis tests of two forecast methods, an appropriate design is a one-
sample or matched pairs case with self-pairing by firm. The members of each pair

2. Past studies also contain experimental biases: CM compare analysts' five-year forecasts with
realizations over three and four-year horizons; EG compare analysts' forecasts with the "best" of nine
time series models selected from the same time period in which comparisons with analysts' forecasts are

made. This procedure introduces ex post selection bias.
3. EG computed "Theil's U" using earnings levels rather than changes. This statistic has unknown

sampling properties.
4. fijl = Ail and Uij -0 if prediction is perfect in every period. If no change is predicted in each period

(i.e., P ijl -0), U ij ~ I; 0 < U ij < I if prediction is less than perfect but better than the no-change prediction
and Uij> I if forecast method j is less accurate than the no-change prediction.

5. CM used cross-sectional rather than temporal data. This "Theil's U" statistic has unknown
sampling properties because each error is drawn from a different error distribution, one for each firm.

6. EG's sample size in computing Theil's U varied between two and six.
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are the errors from the two methods; the matched pair is reduced to a single
observation by taking the difference in the errors. The usual parametric test of the
mean difference is the paired I-test [17]. An alternative non-parametric test of the
median difference is the Wilcoxon Signed Ranks test [8]. .

The parametric paired I-test is inappropriate for testing mean error differences of
forecast methods applied to cross-section earnings data. If applied to error mea-
sures stated in level form (e.g., IPij,-Aill, where Pij,=firm i's forecasted earnings
per share for period I by method j and Ail = firm i's actual earnings per share in
period I), the test's assumption that paired differences are drawn from the same
population is violated since each error difference depends upon each firm's
earnings per share level. If applied to error measures stated in ratio form (e.g.,
IP ijt- Aitl/l.AitD, ~e distri~utional assumptio~s of the pai~ed I-test are also unlikely
to be fulfilled Since ratio measures applied to earnings per share data are
dominated by outliers because actual earnings per share are often close to zero:

Meaningful pairwise comparisons require test statisti~ which are insensitive to
error definition and outliers. We adopt the Wilcoxon Signed Ranks test which
meets these requirements and has power comparable to the parametric paired (-test

[8, p. 213]. \For tests of several forecast methods, the generalization of the paired (-test,
two-way analysis of variance, is inapplicable.8 The Friedman test [8], which is
based on two-way analysis of variance by ranks and is independent of error

definition, is used instead.
For an error measure, we choose relative error ignoring sign, IPijl-AitI/IAitl, a

metric which is likely to be of interest to forecast purchasers.9 In any event, the
Wilcoxon test statistic is insensitive to error definition (see fn. 16).

B. Forecasl Horizon
Because economic theory provides no guidance concerning the association of

analyst superiority with a particular forecast horizon, several horizons should be
investigated.1o Our choice of horizons reflects the following considerations: (i)
micro-level information obtained by analysts often concerns earnings of the follow-
ing several quarters or fiscal year; (ii) current fiscal and monetary policies affect
earnings of the subsequent one to five quarters; (iii) published forecasts are
available mainly for short horizons. We thus investigate point estimates of quart-
erly earnings per share for forecast horizons of one to five quarters. We also
examine annual earnings forecasts. The basic time series data are quarterly primary
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7. EG's cross-section parametric I-test is inappropriate. Their use of an error measure stated in terms
of levels squared (mean square error) appears to compound the inherent difficulty in applying the paired

I-test to cross-section earnings data (see fn. 16).
8. Preliminary tests indicated serious violation of the homogeneity of variances and additivity

assumptions, basically because of error outliers. Violation of the ANOV A assumptions also prevents
application below of a factorial design with sample year and forecast horizon as factors, forecast

method as treatment and firm as replication.
9. For a discussion of the deficiencies of using IPij,1 or IPij,+A;,1/2 in the denominator see [25].

10. The forecast horizons studied in the past have been five years (CM) and one year (EG).



4 The Journal of Finance

earnings per share before extraordinary items, adjusted for stock splits, stock
dividends and other capitalization changes for the years 1951-1975.

Ex ante conditional predictions of all forecast methods are determined as follows
for a sample of 50 firms for each of the four years 1972-1975. Starting with third
quarter 1971 earnings (III /1971), conditional earnings per share predictions for the
ith firm by the jth method are obtained for the individual quarters of 1972. The
forecasts of 1972 quarterly earnings. conditional on 111/1971, are denoted
Pjj(l/ 19721111/1971). Pjj(ll/ 19721111/1971), Pjj(lll/ 19721111/1971) and
Pij(IV /19721III/1971). .Moving ahead one quarter, predictions are again obtained
for each of the four quarters of 1972 made conditional upon IV /1971 earnings
data. Again moving ahead one quarter, predictions are obtained for the last three
quarters of 1972 conditional upon knowledge of 1/1972 earnings, etc. Table I
shows the set of 1972 predictions so obtained. With these conditional predictions,
relative forecast errors ignoring sign are computed f.or each forecast method j over
five distinct quarterly forecast horizons for use in the quarterly error comparisons.
Annual earnings forecasts for 1972 are the sum of the forecasts Pij(I/1972 \
IV /1971),Pjj(II/19721IV /1971),Pjj(III/19721IV /1971), and P;j(IV /19721
IV /1971), that is, the one to four period ahead point forecasts made conditional
upon knowledge of the prior year's fiscal earnings. I I After obtaining analogous

forecasts for the years 1973, 197~ and 1975, quarterly and annual comparisons are
repeated for these years.

TABLE!

SUMMARY OF PREDlcnONS BY FORECAST HORIZON FOR 1972a,b

I Quarter Ahead 2 Quarters Ahead 3 Quarters Ahead 4 Quarters Ahead 5 Quarters Aheadc

Pij(I/19721IV/1971) Pij(I/19721111/1971)
Pij(II/1972 I 1/1972) Pij(II/1972 I IV /1971) Pij(II/1972 I 111/1971)

Pij(III/1972111/1972) Pij(III/1972 I 1/1972) Pij(III/1972IIV/1971) Pij(III/19721111/1971)
Pij(IV /19721111/1972) Pij(IV /1972111/1972) Pij(IV /197211/1972) Pij(IV /1972IIV /1971) Pij(IV /19721111/1971)

'Predictions missing from the table (e.g.. Pij(1/1972III/1971). Pij(II/1972III/1971) are absent because our source of
analyst data does not contain these forecasts.

bj and} refer to firm j and method}. respectively.
C Five quarter ahead are available for 81 and V only.

C. Time Series Models and Analysts' Forecasts

Within the class of univariate time series models, Box and Jenkins (BJ) [6]
models are highly regarded for their ability to make the most efficient use of the
time series data. The BJ modelling technique enables one to select the most
appropriate time series model consistent with the process generating each firm's
time series of quarterly earnings per share data. BJ models, by not making a priori
assumptions about the processes generating the data, subsume autoregressive,

II. Beaver [I) concludes that a quarterly approach to predicting annual earnings is at least as good as
an annual approach to predicting annual earnings. Also see [7], [19] and [22) for other aspects of the
usefulness of quanerly earnings per share data.
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moving average and mixed models as special cases.12 Forecasts of individually
fitted BJ models should, therefore, perform better than forecasts of a particular
class of time series models applied to all firms' time series data. We adopt the BJ
modelling technique in this paper. Two other time series models are also included,
a "seasonal martingale" (denoted M) and a "seasonal submartingale" (S). These
models have been used as standards of comparison in the earnings forecast
literature and are available for forecast producers and users at minimal cost.

As a source of analysts' forecasts we choose the Value Line Investment Survey \
since it contains one to five quarter ahead earnings forecasts which can be
accurately dated and measured. Value Line makes earnings forecasts for 1,600firms in contrast with institutional research firms which provide fewer, more \

expensive forecasts. Our hypothesis test thus compares a relatively sophisticated
time series model with an "average" source of analysts' forecasts.

BJ conditional forecasts are obtained by standard methods after identifying and
estimating each firm's appropriate model [6].13 Value Line's .conditional forecasts
are taken directly from individual issues of the Value Line Investment Survey. The
Survey, published weekly, makes quarterly earnings predictions four times a year

for each firm included. \
To define conditional forecasts of the naive models for each firm i, let Ail denote

the tth actual quarterly earnings per share for firm i, where t= 1,...,96 (1/1951-

IV /1974).Seasonal submartingale (S) conditional one to four quarter ahead forecasts at

time tare

72a.b Ajl-3+(Aj,-Ajl-4)

Ajl-2+(Aj,-Ajl-4)

Aj,-I+(Ai,-Ajl-4)

Ajl +(Aj,-Aj'-4).

one quarter ahead

two quarters ahead

three quarters ahead

four quarters ahead

.d S Quarters Ahead.

/1971)

/1971) Pij(IV /19721111/1971)

.e absent because our source or

Seasonal martingale (M) conditional one to four quarter ahead forecasts made in
period tare Ai/-3' Ai/-2' Ail-I' and Ail' M's forecasts for a given quarter do not
change as actual earnings per share data become available, S modifies M's
forecasts with the change of the latest period's quarter over that of the previous

year,Actual quarterly earnings data are announced for most firms approximately five
to six weeks into the subsequent quarter, Time series forecasts then become

Ild Jenkins (BJ) [6]
efficient use of the
to select the most

1erating each firm's
not making a priori

ume autoregressive,

12. The ad hoc time series models used in previous studies at a time when BJ techniques were

unavailable are special cases of B1 models.
13. Recent research by Froeschle [I5J and diagnostic tests of Dent and Swanson [IOJ were helpful in

identifying the BJ models in addition to the standard diagnostic tests. As an aid to identifying the BJ
models, most of which had multiplicative seasonal components, theoretical autocorrelation and partial
autocorrelation functions for many quarterly multiplicative seasonal models were obtained. The
coefficients of the BJ models. estimated with data through IV /1974. were notre-estimated with less data
for earlier periods or more data for later periods. Foster [I3J has shown that coefficient re-estimation of
BJ quarterly earnings models is unnecessary due to its negligible effect on forecast errors. In any event,
our procedure (no re-estimation) favors BJ in nearly all comparisons with Value Line.

lngs is at least as good as
for other aspects of the
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possible and Value Line forecasts are published, on average, forty to fifty days
later. 14

The pattern of forecasts for all models is summarized in Table). Note that
models M and S are not used to generate five quarter ahead forecasts.

II EMPIRICAL RESULTS

A. Sample Selection
l' Fifty firms were randomly selected from Moody's Handbook of Common

Stocks. Each firm has complete quarterly earnings data available from ]951, is
included in the Value Line Investment Survey since 1971 and has a December
fiscal year. The resulting sample (Appendix A) is representative of the New York
Stock Exchange firms included in Moody's and Value Line. Utilities were excluded
due to insufficient quarterly earnings data. Sample sizes are reduced in those rare
instances when the Value Line conditional forecasts are unavailable.

B. Annual Comparisons

The error distributions of relative annual forecast errors are shown in Table 2 for
each of the years] 972-75 using the four forecast methods, seasonal martingale
(M), seasonal submartingale (S),\Box-Jenkins (BJ) and Value Line (V). Table 2
also contains Friedman test statistics (Chi-square with 3 de~ees of freedom) and
Wilcoxon test statistics (Student's t with N -I de~ees of freedom where N is
sample size). The Friedman test statistic examines the null hypothesis that all four
error distributions are identically distributed; the Wilcoxon statistic tests the null
hypothesis that the median error difference of two methods being compared
exceeds zero.

Using the Friedman test, the null hypothesis is rejected at the 1% level in 1972,
1973 and ]975. In the 12 pairwise hypothesis tests of V's errors against those of M,
S, and BJ, the sign of the Wilcoxon test statistic favors Value Line in every
instance. Statistical significance occurs 8 times; 6 times at the ]% level and twice at
the 5% level. Thus, V generally produces smaller annual errors than the three time

( series models suggesting that Value Line annual earnings forecasts are superior to
those of time series models.

As argued earlier, BJ forecasts should be superior to forecasts of ad hoc time
series models. The annual comparisons show that the BJ models generally yield
smaller forecast errors than the other time series models studied. In 8 comparisons
with M and S, the Wilcoxon test favors BJ 7 times with statistical significance 3
times. These findings suggest that BJ's forecasts are superior to those of ad hoc
naive time series models.

While the annual results provide strong support for the hypothesis of analyst
superiority, they use only a fraction of the data. More powerful tests are achieved
using the larger sample sizes of the quarterly data and many more comparative
tests can be performed with these data. We turn next to quarterly comparisons.

14. The time interval from announcement to forecast varies from approximately 7 to 70 days for our
sample firms. The fact that the Investment Survey, published in 13 installments, makes forecasts for
different firms each week accounts for the variation.
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h)-pothesis tests on.i and. prese~t i and i j S(I) with.out formal tests of significance.
for the 52 comparIsons mvolvmg V, the mean WIlcoxon test statistic is 3.25 and

i /' s( i) is 8.27. ...
Table 4A also decomposes the 52 comparIsons of V wIth the tIme series models

by forecast horizon. model a~d year. IS The d.ata show that Valu~ Li~'s forecast

superiority holds ovc~r all horIzons studIed wIth a tendency for Its superiority to
decline as horizon ll~ngthens. V's predominance model-by-model is, as hypothe-
sized, quite evident with somewhat less superiority over BJ than over M and S.
Turning our attention to the 20 comparisons between V and BJ, V is superior in 10
of 11 cases in whi{:h the test statistic is significant. In 5 of the remaining 9
comparisons, the sign of the Wilcoxon test statistic favors V. For completeness,
Table 4A summarize:, Wilcoxon tests by year. Again we expect V to be superior, on
average, but have no hypothesis concerning particular years. Comparisons unfavor-
able to V tend to be confined to 1974, but even in this year, 4 of the 5 statistically
significant compariscms favor Value Line.

In summary, the evidence strongly supports the hypothesis that Value Line
consistently makes ~:ignificantly better predictions than time series models. The
statistically significant experiments overwhelmingly favor Value Line. In the re-
maining experiment~; the majority of the Wilcoxon tests also favor Value Line,
providing additional support f<:k the hypothesis of analyst superiority.

Table 4B summaJizes the 32 comparisons of BJ with the naive time series
models. The mean W'ilcoxon test statistic is 3.15 and ijs(i) equals 6.37. In 26 cases,
there are significan1: differences with BJ statistically superior 24 times. BJ is
superior to M and S in 3 of the remaining 6 comparisons. Hence, BJ is favored in
27 of 32 comparison:" providing strong support for the hypothesis that BJ predicts
earnings better than ad hoc time series models.

Table 4B also summarizes comparisons involving BJ by horizon, model and year.
BJ's superiority over the naive models is clearly evident over each forecast horizon
with a tendency for its superiority to decline as horizon lengthens. In comparison
to individual models, BJ outperforms both M and S with somewhat less dominance
over S. Turning to c:omparisons by year, the superiority of BJ is consistent over
time, with most of the comparisons unfavorable to BJ occumng in 1973. Even in
this year, the mean Wilcoxon test statistic is 1.63 and 4 of the 6 significant
comparisons favor B,J.16

In conclusion, tht: quarterly and the annual comparisons provide convincing
evidence both of Value Line's superiority over each of the three time series models
and BJ's superiority ,~ver the naive models. The qu~terly results also show that V's
superiority over the time series models and BJ's superiority over the naive models

15. The decomposition is an alternative to analysis of variance which is inapplicable to the error

distribution (see fn. 8).
16. As noted earlier, 111e Wilcoxon tests should be insensitive to error definition. Wilcoxon test

statistics were recomput~d on annual and selected quarterly comparisons using three additional error
measures, mean square el.TOr, root mean square error and relative error squared. The small changes in
the test statistics left the results virtually unchanged. Parametric I-tests were also applied to the four
error measures. Both thc: sign and magnitude of these test statistics were highly sensitive to error
definition. The hypothesi:; tests using the parametric I-test most often gave results in disagreement with
the Wilcoxon test when mean square error was chosen as the error definition. This may account for

EG's results differing frolD ours.
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are not confined to particular models, horizons, or years. The very general
character of Value Line's superiority in predicting earnings, evidenced over all
models, horizons, and years in 64 separate hypothesis tests involving sample sizes
averaging 125, lends extraordinary support to the hypothesis of analyst superiority..
D. Further Analysis

The superiority of Value Line over time series models follows from the rational
behavior of forecast producers and consumers and should be generalizable to other
sources of analyst forecasts and other time periods. As a preliminary test of the
sensitivity of our re!;ults to choice of analyst, we obtained predictions of 1975
annual earnings per share made by the Standard and Poor's Earnings Forecaster
(SP) for each firm inc:luded in the 1975 annual earnings sample. IT Wilcoxon tests of

SP against M, S, and BJ favored SP, yielding t-statistics of 3.18, 2.85 and 1.45
respectively. These results are remarkably similar to those using Value Line.18 This
evidence suggests that Value Line's forecast superiority over time series models is
not unique.

To ascertain whether the sample period posed unusual difficulties for time series
earnings forecasting, a BJ model was fitted to the Quarterly Earnings Index of the
Dow Jones Industrial Average over the 1951-1975 time period.19 Average quarterly
percentage errors igt:,oring sign'produced by the BJ model for 1972-1975 were
7.31 %, 6.61%, 9.990;0. and 15.470;0 respectively. Since the mean and standard
deviation of average percentage forecast errors over the 1951-1975 period were
10.140;0 and 4.38%, it appears that the 1972-1975 period was not a particularly
difficult one in whi.;h to predict earnings. Indeed, from this standpoint, the
1972-1975 period is comparable to the "stable" years of the sixties, 1962-1967,
studied by CM and E'G.z°

These results indic;lte that if appropriate hypothesis tests are applied to other
analysts and time periods, the results are likely to parallel those using Value Line
and the 1972-1975 tiroe period.

E. A Brief Investigalion of Value Line Superiority

\ To produce foreca:,ts superior to time series models, Value Line must utilize
information not contained in the time series of quarterly earnings. During the
period between the roost recent quarterly earnings announcement and the sub-
sequent Value Line prediction, Value Line acquires incremental information which,
if an important par1: of its total information set, may explain Value Line's

17. SP, published weekly, contains annual predictions made by Standard and Poor's and other
investment firnls. The SP prediction for each firnl is that made by Standard and Poor's on the date
closest to the Value Line prediction date.

18. V's I-statistics versus M, S, and 8J were 3.29, 3.11, and 1.28 respectively (See Table 2). A direct
Wilcoxon test between V a:~d SP favored V(I= .77}.

19. The sample period, 1972-1975, may appear "unusual" since it includes peacetime wage and price
controls, high inflation aDd inventory profits, la:rge changes in employment and new accounting
requirements. If events arising during the sample period caused the earnings generating process to
change, the forecast ability of the 8J modelling technique may be hampered, unintentionally favoring
the analyst. .

20. The average percentage errors were 12.67%, 10.71%,7.03%,4.93%,6.08% and 5.26%, respectively

for 1962-1967.
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ng Value Line.18 This
time series models is

superiority. Information arising during this interval is likely to be most important
for predicting next quarter's earnings. Assuming that the generation of this incre-
mental information is positively related to the passage of time, earnings should be
relatively easier to predict the further Value Line's prediction date is frQm the most
recent earnings announcement date, and one quatter horizon forecast errors should
be negatively related to the corresponding intervals.

To test this hypothesis, we obtained for the firms in the 1975 one quarter horizon
sample their Value IJine errors and the time intervals (7-70 days) since their most
recent earnings announcements. A rank correlation was applied to these variables.
The insignificantly negative Spearman rho which was obtained suggests that
information obtaine,j by Value Line during this interval has a negligible effect on
its ability to predict next quarter's earnings}. This evidence is consistent with the
hypothesis that Value Line's superiority can be attributed to its use of the
information set available to it on the quarterly earnings announcement date, and
not to the acquisition of information arising after the quarterly earnings
announcement date.

/$:

cuI ties for time series
:.amings Index of the
l.19 Average quarterly
for 1972-1975 were

mean and standard
51-1975 period were
lS not a particularly
this standpoint, the
e sixties, 1962-1967,

III. SUMMARY AND IMPLICAllONS

Basic economic theory and the' equilibrium employment of analysts, a higher cost
factor than time series models, imply that analysts must produce better forecasts
than time series models. Past studies ([9], [11]) of comparative earnings forecast
accuracy have concluded otherwise but use inappropriate parametric tests and
contain experimental biases. Using nonparametric statistics which provide proper
yet powerful tests, ,ve find that (1) BJ models consistently produce significantly
better earnings forecasts than martingale and submartingale models; (2) Value Line
Investment Survey (:onsistently makes significantly better earnings forecasts than
the BJ and naive time series models. The findings are in accord with rationality in
the market for forecasts and the long-run equilibrium employment of analysts.

~~~-~~ni..~1 .' .able

are applied to other
Ise using Value Line

Ie Line must utilize
a.rnings. During the
~ment and the sub-
I information which,
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j and Poor's and other
and Poor's on the date

y (See Table 2): A direct

eacetirne wage and price
1t and new accounting
:s generating process to
unintentionally favoring

21. The lack of a significant negative correlation between prediction error and time since last
announcement date may occur if the interval is intentionally lengthened by Value Line in order to
acquire more informatiol1 about the firms whose earnings are more difficult to predict. To test this
possibility, we measured each firm's prediction "difficulty" by its average one quarter horizon percen-
tage error ignoring sign yielded by its BJ model. No significant correlation was found between this
variable and the time intc:rval between the most recent quarterly earnings announcement and the Value

Line prediction date.
22. In examining the relationship between unanticipated earnings and stock price changes, for

example, the sign of the forecast error from a time series is often used (l7), [12), [13D as a device for
classifying unanticipated earnings into "favorable" or "unfavorable" categories. With this methodology,
BJ and V classify earniIlgs differently 213 times out of the 797 one quarter ahead forecasts in our

sample.

and 5.26%. respectively
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Pan American Wor:ld Airways. Inc.

Pepsico. Inc.
Phelps Dodge Corp.oration
Phillips Petroleum Co.

Pullman. Incorpora1:ed
Raybestos-Manhattan, Inc.

Republic Steel Corr,oration
Standard Brands, Inc.
Standard Oil Comp:iny of Indiana

Sterling Drug, Incorporated
St. Regis Paper Company
Timken Company
United States Gypsum Company
United States Steel'Corporation
United Technologie:. Corp.
Wrigley (W. M.) Jr. Company
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THE ACCURACY OF LONG-TERM EARNINGS FORECASTS IN THE ELECTRIC
UTILI1Y INDUSTRY .'.

r

R. Charle., MOYER '"

Te.xu.t Tech UnitICr."ity. LuhbtX"k. TX 7P4Q9. USA

Robcrt E. CHATFIELD ~

Texal Tn-h U/I'U~".f'~I'. Lubbotk. TX 79409. USA , ,,-

r

Gary D. KELLEY.
W~.rt T~xa.r $Iu,," Un'U~I'.1/~V. Canyun. TX 7/)1)/11, (/.S""I

This p3~t e~;&mln~ tile ;ll:l:ur3CY or Yl1riou, ITltlhu.l'i nr rO'I."l:3'Uns looc-tam O::ItninC$ gro\vlh [or (jrm.~ i" th~ ~J""rric Ulilil)l

induslry. In 3ddiliOn lo :I n\l~b"r or exll'ilpoJ:11i,'o: to!f;hniqucs, V/J(I/~ Li,,~ :1I\;1IY'l lor"~;l,(tS ;Ire :IJ.~() I:l/alualcd. V"lu(' Lin~

analyst rOrcl:ul£ rnr a fiVI:-yc:lr time nOri7.l1n .\rl: tou,,1J II' bo: .(up.;,ior lO m:ll1Y of lno: o:xlr;1po]utivc: n1nd.:I$. Among 111..

alrapol4Uvc: n1oo.:l$ 1:X3mino:d. imp(i~d growth and hi~loric:l1 11001: valuo: po:r ~h;lrl: grnwlh r;\lc mod"l" pcrtormcd "":ot, Tnl:$.:

r,,-,uIL' ptoviuo: 'Irofts oupport r(lt u.ing V"lu~ L;,,~ ;r,)wlh ior.":L~I~ in 1:0'1 or ~apilaJ ~\in'.ttes for c:Jo:.;\ric ulilili~ ill lh~

conl.:xl or Ulility rilll: ca~..~. Val,,~ tin," forc:ca" ~trOr5 coull! be exj)l:lin~d by ch:1nsc~ in divido:",1 j):1YOUI r:1li(,~, Iho: rirm'5

regul:1loty ~nviro""'~nl :1nd bond filling C"'lng.:.~.

Keyword,.: E~millgs rOrcC:lSling, UlililY forcc:lsrjng. AnuIYSL'I' rorc~~ls. EIO:Clric ulilitics,

1. Introduction

A c~ntral issue in most public utility rate CJses i~ the d~tl:mlination of tho: cost of equity c:lpitJI (or
the utility. In the regulatory process chc return required by invcstors is consid~r~ a legitimat~ COSt of

doing business [hat i~ appropri~tel,! charged to customcrs. Other things bl:ing equal. th~ lower the
rate of return which :l utility is permitted to ~am from it~ cuslomers, the highcr the I~VI:I or customer

wclIare. Howevcr. if th~ utility does not h:lvl: the opportunity to carn investor-requircd rates or rc:turn
on capital. invEstment in plant and c:quipment will lag ancJ the demand for service at th~ ~~t:lbli~hed

price will be gre~\tcr than thl: utility can supply. Accordingly, it is importal1t to permit il utility to ~am
:\ rair return on its invt:.l;ted capit:ll il\ ordc:r to :\SSurl: [hat adc:qu:lte levcl~ or s.:rViL'e \'-'ill b.: provided.

Two landmJrk. judici;l) dCcision~ have provid~d Ihe general rramewQrk withil1 which this annly~is
must be don.:. 111': Suprel11~ Court concluded in thc Blll~ricid Wa[~r Works C:l.'ie [BI\Jefield WaLl:r

Works (1923)] that thc: ':return muSt he re:\sonably sllCricicLlt to ...support its credit :1nd enable it to
raisc: the money necl:ssary for th~ propcr dischargc: of its puhlic duti~.' Recognitiol1 must h~ giv~n to
the retUrn!; currl:ntly ~"rncd 'on invesunems in oth~r busi'lesS undert:lkings which ilrl: 3ttel1d~d by
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!!Iodc! or lhc non,cOJ1stant growth modt:1 is emp!oycd, long-lcrm (lIlre\: lo five yeilr) camings :lnd
dividcnd growth forecast" are essenlial inputs.

Th~ .1pplication o( this mode! il1variab!y re.~ults in tollsiderablc cOl1lrovcrsy among cxpert
witneoc;scs regarding thc appropriale method by which to estimate the growth (g) componem.
Th~orctically. this growth component is th(~ growth tale expected hy illv~slor.~ at the margil1. Sincc
tXpcct;}lions cannot be directly observed, expel'ts (ocus on a wide rOinge of :lllernalivc techniqu~ a.'i a
proxy (or g- According to the rational expectatiOI1S hypothesis (Sargent (1972)], the b~t (orecOisting
xnelhod ,~hould be used to eslimat~ g, In practice, proxies for g have included hiStorical earnings :lnd
dividend growth rat~s, historical book. value growth rates, implied growth r3tcs (the product of the
retcntion ratio times the rcturn on book equity), and analysts' foreC~SlS such i1S Value Lille.

This p!iper examincs the long-ternl accuracy of di([crcnt methods of forectlSting earning£ growth of
clcctnc utility corporations and comp!ires the results with Value Line forecasts of future earnings
growth. On :In ex-post basis the different methods arc evaluated to detemtine the most accurate,
long-range (three to five year) forecast, 5

°.
3. TIle data

....,
",'

.,

, "

,

The sample consis\s of the ninetyoeigh\ electric utili\ies that Value Line followed between 1971 and
1976 and the nil1e\y-three electric utilities followed by Value Line b~\ween 1977 6I.nd 1982. Per share
dala have been adjusted for stock splits and dividcnds. G~ner:1lly, Vailit' Line r~()rts on each firm
four times a Year. The Value Lille data come from its second quarterly repor\ of each ye.1t since Ihis is
the first Vallie LilJe report which generally includes aclual data for Ihe previous y~ar. For exampl.:.
Value LJne earnings forecasls for 1976 are those reported in its .~econd quarterly r~or[ in 1972.

All dala, both actual ~arnings and forecasls of earnings, have been CQnverted lO compound annual
growth ratcs. Hence. all comparisons of forecast accuracy are b~ed on annual growth rates. Two
five-year forecasl horizons arC used in the arollysi..: 1971-1976 and 1977-1982. Valul! Litle make.s its
earnings p~r share forecasts for a lhr~e-y.:ar rall~e. ':.g.. the forccaSI made in 1972 (which is
conditional 01} actual 1971 data) is for the 1974-1976 lime period. Thus. for.:cnsted Valllt" Line
growth rates can be computed assuming a lhree. four. or fiv,:-y~ar horizon. we considered each
possible Vaillt Lint' horizon in Ihe paper. i.e.. '::lmings forecastillg accuracy is evaluat~d ror the
1971-1974.1971-1975 and the 1971-1976 tirnc periods.:1~ well as the 1977-1980.1977-1981. 3t\d
Ihc 1977-1982 rime periods.

1l1~c time periods :Ire cspecially imponam for the electric utility it\d1.L~try b~cau~e of (he unsettled
conditions prcvai1ing in that industry through the 1970s. Thcsc collditions includc the effecl:o of
rapidly escalatillg fuel costs. thc need 10 COnvert largc amounts of c4ipacity [ram natural gas and oil to
coal and nuclear power. and the impact of high infiation and rapidly rising COlpito.l CQ~tS.

4. Forecas[ing methods

Thc forecasting methods !~Slcc.i have b~n !iclec!ed for an:\tysis bcc:luse of their use in prior s!udics
and bec:lU"c of the extent .10 which th.:y 3rc commonly used in utility rate cases. Thes~ methods art::

I
.:1

"
(

1
I'..
~

I
f

l
-~

r

I

X:?, Va/clt' Unl! 3. 4. and 5-y~ar earnings rorecas\,
X3, The 5-Ye:ll' historic:!l compout,d dividend per :;hare growth rat~: Cor examplc. the 1971-1976

r()rcc:lst horizOl1 \lSC:; the :lCllIi\1 ~nnuO1I compound growth r:\te from 1966-1971.

..'In-: Ihr.:.: III riv,: Y'::lf ill',.i~ol1 \V:l~ .;hl'~I:n 101111:1: .his i> lhl: 1,)nr.l:$\ rarCC:l~( horilun :lv:lil:lblc rrl1m V"llIe un. :In:lIYSI~.
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.n forecast!
S.3m~ honz,

W.: USc~

melhod$.
Friedman I

(1978). but
i~ sup~rio~
m;m 1.:c3t is

lh~ null h}fJ

II:'J$I 001: 01

Thc nci
forecast 3C
lh~ 3CCUr3(

significant
ICSt can al

signifjc:\nl
m~lhod'~ ft
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X4. The S-ycar I)i.'itorical compound earnings pcr share growth r:lt~.
X5. The 5-ycar histori~1 compound book. value per share growth rate.
X6. Till: JO-Yt:ar hisloric:)1 compound dividend per ~hare growth I'illt:.
X7, The 10-yellr historical compound earnings pcr share growth rate.
XH. The 10-ye:lr hi.,torical compOWld book value pcr share growth rate.
X9. The 5-ycar average implied e:lmings growth ral~, i.e.. th~ S-year historical average return on

equity times the 5-ycar hi.~lorical average retentiol1 rate.
X10. The 10-year average implied carnings growth rate,
X11, The currenl implied t:aTnings growth rat~ (e,g., the implied growth rate [or the 1971-1976

forecasting horizon is equal to the return on ~qujty in 1971 time..~ the 1971 ret~tion rate).
X12. BrigJ)am-Shome method or £mOOlhing to compute lhe implied earnings growth rale [Brigham

and Shom~ (1981)J; for example, the implied growth rate Cor lhe 1971-1976 [uTecasting hOrizon
is equal to smooched ROE time.) smoothed retention rate and the smoothed ROE is compute(f
as

i', ,
° J' '
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A similar computation is done for thc retention rate foreca.-t.
X13. The growth rate computed from th~ followil1g trelld line in book value pcr sh~\re (BPS) Over a

fivc year p~riod

6. Empiri~

Exhibit 'I

lh~ :lClual c

II

111 BPS~a+hl.

X14. Same as X13 cxcept for the use of 10 years of historical data.
XIS. The growth rate compulcd {rom a trend lin~ in dividends per ~harc O"Cr a S-year period.
X16. San1e 3.5 XI5 ~Xcept Cor the use of 10 years of historical data.
X17. The growth tat~ computed {rom a trel1d lin~ in earnings per shar~ over a 5-ycar p~riod.
Xl8. Same as Xl7 exccpt {or th~ use of 10 years of historiC31 data- f.,hihil 1

K,,"u:l1I r:lnk;

M"lht)\j :

-
.XJ

XJ
X4
XS
Xb
X7
XS
X9
XIO
XII

Xl:!
Xlj
Xl4
XtS
X16
Xl7
XI~

~

5. Srari!itic.'\l tests
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accuracy used was the absoluLe value of thc differcnce hetween foreCaSteli growth in EPS for cach of
II [oreca."L mclhods (for cach time horizon) over i Cirm.s (g'II) :intI actual growth in EP 5" over the
sanlC horizon (IIi)' or I g", -a; I. The Coreca~l I:rrOrs wcre then compared across Cirrns.

We u.~ed the Friedman Lesl [Fricdman (1937)] lO lest Fol' the r~lalivl: :lccuracy of ~II foreca~ting
mcthods. The tesl criterion wa:; the magnitude of forecast error. In practice lhe dislribuLion of the
Friedman lcst ~[Olli.'itic is usually approxjmat~d by the chi-square distribution as ill Brown and Rozelf
(1978), bu[ recent 5[udies by Iman and Davcnport (1980) show Lhat lhe F-dis[ribution approximation
is superior to the chi-square approximation. Hence, the F-distributiOn approximation [0 the Frj~d-
man lCSL is employed lo test the null hypothesis Lhal all sevl:ntccn foreC:lSlS are equally aCCllrat~. If
Lhc oull h'jpothl:~i~ i$ rejected. we may conclude that at least one forecasting method is 3upcrior to at
Jea.~t one other.

The next 3tep in evaluating the r~lalive accuracy of the Cofec.,sting mcthods was to compare
rorec~st accuracy across firms using pairwise comparisons between forecasts. Thcsc compariSOIlS test
thc accuracy of a merhod's foreC;1S[S ilgaillst ~ach of the other methods. forecasts using a leasl
significant diffcrcnce test staristic de"elop~d by Conovcr (1980. p. 300). The Wilcoxian Jigned ranks
test can also be used for these pairwi~e compari$OI1S as in Brown and Rozeff (1978). but this leasl
significant difference tcst is more powerful [Conover (1980)]. The null hypothesi~ le~tcd i!; that one
method's foreca-Oits are as accurate as ano[her method's fOI'~Casls.

I
-I .-:

, .

6. Empirical results

Exhibit 1 reports lhe Kendall rank order correlations bclwccn each of the forecasting mcthod3 and
the actual earnings per share growth for the tWO five.year forec;lst horizons. In both five-ye;lf periods.f,

I

Exhibit 1
Kc/ld:lll tank otdcr corrcl:1,;on$ h"\",~~,, i\t;\UIII 5-yc:1r :1nnuO\1 o:arnin&s ~row[n r:llCS :1nd COItninf' rorl:t:asl,;.

-
I'el'iod 2
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when compared to the sixtcen mechanic:al fo,recasting method~. it is i1mong rh~ ffinsr accurate.
Finally. we consider two ~lalistica1 tcsl~ or relalive aCC\lracy -th~ Fricdman test and the ICilSt

significant difference tcsr. Exhibits 4 a!1d 5 report th~ results from thc~e IWO tests for periods 1 and 2
respectiv~ly, The Fri~dm:1n tcst r~jectS thc null hypothesis at the 1 % level for both periods, Thus. th~
3.!rcmative hypothesi~ that at least one forecasti!1g method is morc accurate than at least 0!1~ other

forecasting ml:thod may bc accepted.
The least significant dirf~rcnce te~t or lh~ multiplc p~it'Wi5e comparisons is performed at a 5%

significance I~vel. Tht: r~sults indicat~ thai Valul! LInt' is dominatcd only by XIO (ten-ycilr ~ver:lgl:
impli~d growth) in period I and is not dominatcd by any forec..sting mclhod in period 2.

Several ()f the fore~ting methods performed exce~dingly well ill the multiple pairwise comp~(i-
SonS. X5, X8 (fivc and ten-yet\! compound book value per shart; growth). X9. X10 (fivl: and ten-year
average implied growth). X14 (tl:n-yeJr trend line growth in book value). and XIS (rivt:-year tr~nd
line ~owth in dividend$) are not domittated by any other forecasting method in cithct p~riou,

In summary. Value Line performs very w~lI reliltivc to the \6 cxtt3polative forecasting methods in
the five-ye:lr forecast hDriLons, It is rcliltively ~ucccssful at forecasting thc direction or futurr l:arni\1gs
growth. Also. the MARE. RMS£. Qlld multiple pairwise comparisons indicate that Value Line is

relatively accural~ in predicting the actual futurc growth ratI:o
Vahle Li/le fort;I;a~ls are made fot it threc to fiv~-year forecast horizon. The prcc-.-diJlg re~ulls hilvc

rocus~d on the fiv~-Yei1r horizon. Idenlic.11 sratistic:ll t~StS wert performed for two thrct-y~41r horizons
(1971-1974 :\Ild 1917-1980) and tWO fO\lr-yc:1t l1oci'l.on$ (1971-1915 and 1977-19&1). Becaus~ Value
Une forccastS p~r ~htlrc eamillgs Cor a uuee to five-year horizon. the calculated growth ratc will be
gl'e(\t~r the shorter the hOriZO1\, Since the Value Line for~a:;lS tel\dcd to over~stimate the actual
growlh r:ltc: for fivl:-ye:lr horizons. 0111J would ~xpect thc S:\n1e doll~\t earnings foteC:lst for ;1 thrc~ Ot

four-y~ar horizon to perform less well.
Thc correlalion r.:sults for thrc\: and four-yel\I' hori"lons are similar to Iho.~c COt five y~,\rs. Value

LillI! forecast$ are p()!iiuv~ly :1nd SiglliCicJf\tly correlal-=d with actual earning:; growth in both pcriods
for bvlh the thr-=~ J"d rour-yeur horizon:;. In O1ddition to V"lu~ Lint:, OJJly X5 and XIO ilt~ signifi\;3J1(

ly
ul
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at1<1 pOSiLivcly correlated. Moreover. this phenomenon persiSTS only in period 2 for three and
Iour-y\:olt horizons.

The average deviation, MADE, and RUSE show Value Line's forecast lo decline appr~l1bly in
relative accul'acy. With the exception of the RMSE in period 2 of the three al'ld four-year horizons,
Valuf! Line is OUtpcrformed in these measures of relative accuracy by all or most of the six[e~

forecasting methods.
The multjpl~ pairwise compari~ons for the four-year horizon still show Value Line to be rel~tively

accurate. It is Il:ss accurate than only one method in both periods. However, Cor the thr~e.ycar
horizon, it is less aCl.'-Urate than all the other methods jn period 1 aJld le.ss accurate than 14 of 16
mcthods in period 2. 1\

m~ ~e~iuhi£.s.1ud 'l---
',.\

: '
I. :-

7. F.rror analysio!» of value line forecasts

.00 .

i ': ,
I .;0

The re.~ults reported in section 6 indicate that Value Litle earnings growth rate forecasts for a
five-ye:lf horizon are significantly, positively correlated with actual earnings growth rates. In addition.
Volue Litle forecasts havc mean absolute errOrS and roo[ mean square error~ wruch arC among the
low~t whcn compared with the sixteen extrapolative modcls. The multiple pairwisc comparison testS
reportcd in exhibits 4 al1d 5 indicate lhat Value Line forccasts are I~s accurate than only one other
forecast method in the 1971-1976 period. and ar.: not I~s accuratc than any other method during the
1977-1982 period.

In this $ection we perfonn a nucro-analysis of ~ors in ord~r to discover causes for Over and
undcr-estimatc.~ of forecastcd earnings growth rates made by Valu~ Line. This analysis can help users
of Value Line earning~ forecasts lO identify instances ",hac Value Line forecasts arc likely lO be lca.~(
reliable.

We have exanuned a numbcr of film-specific/regulatory environment variables which might be
exp~cted to infIucnce the accuracy of Value Litre forecasts. The.it: variabl~ art:

I

(

~:

(1) Regulatory fnvironmenc. Value Line rates thl: regulatory cnvironment faced by e:lch firm as cithcr
above average, aY~rage:. or below average. It is possible that regulatory environments lh.\t are
perceived to be more (less) favorilbl.: cause the analysts 10 ov~-(under-)~sUmate actual c:lrnings
growth potential for the tin'r!. Two dummy variabJe.s ~re uscd to represent regulatory environmen1
at the ~d of each fort.-cast horizon (DI = 1 if above average, 0 olhcrwise; D2 = 1 if :1verage. 0
oth.:rwise; below averag~ is the exclud~d class).

(2) Percenc of e'lectric re!lemle.r from residenriol c:uJtomer-l' (measured at th~ ~d of ~ach (orcca.,t
horizol"l). R~idenlial ~I.:ctric t'cvenuc is less subjcct to cyclical fluctuations than colnmcrciul and
indus1ri.\l elcctric r~\'cnue. Hencc, firms with a high proportion of residel1tial demand mighl be
':xpt.'Ct~d to hav.: more s{;Jble and ~.1sily forecasted ~mjl1gs.

(3) Pllfct'n{ vi r~Ul!nlJes from elet'lric .rale,f (measurcd :1t 1he end C)f each forecast horizon). Some firlns
i\1 Lh.: s:tmple had u significant portion or total teVenue,S attriblltable to 11:11uriil gas distribution
services .111d/t)r other diversifi~d bltSiness ~frortN. During the 1971-1982 time period. natural g:1S
deQland was highly volatil~ b':~ust: of .\hort:lges .\nd large pricc incce:1ses. Hcnce. firms tbut

I
I
(

t.
~
..
I.
I

I. Cl1mrll:l': .1:lli"uc:l1 ..o:~ulls (ot t!lt Ihr.:o: ,,"d r""r-y""r ho..i7A>nli lire :lV:I;I:lblt On rcqu"5~ {tOm the :luth""$.
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concentrated o~ providing electric service might also be expected to have more stabl\: and easil
forecasted earnIngs. Y

(4) Percent 01 generation from oil and gClS "upa"ity (mea~ured at the end of each forcca~t hOrizol1)- Oil
and gas prices increased dramatically during the time periods exan1ined. and not all firms had the
benefit of pt:rft:ctly effcctive rud adju~tment clause,~. Hence, it i.~ hypothesized that thos~ firln$
with a greater proportion of oil and g:JS generating Cilpllclty were faced with more volatile and Icss
easily forecasted earnings during lhis pcriou.

(5) Nuclear construction. Firm~ with a significant nuclear construction program [defined with a
dummy variable (D)) as a firm having a greater lhan 10~ ownership int~rest in a nuclear pIaU[
under cOnStruction at the end of cach forecast horizon] were expected to have more volatile and
Icss easily forecasted earnings than Jlon-auclear firms. This is particularly tru~ during tlJl:
1977-1982 period when. following lhc accident at Three Mil~ Island. th~ Nuclear Regulatory
Agency ordered plant shutdowns. At that time, also, cancelled projects began to affect adver.~ely
the earnings of electric utilities.

(6) Per"entage change ill dividend payout ratio (defined as the 1976 payout ratio minus the 1971
payout ratio for the first pcriod and the 1982 payout ratio minus thc 1977 payout ratio for th~
second period). An increasc: in thc payout ratio reduccs funds for reinvestment in the firm and is
hypothcsized to be directly related to overestimiltes of earnings made by Vaillt! Line.

(7) P~r"enlage ch(1Jlse i'1. net plant (meas\lred as the percentage increas~ (de<.7.:a:;c:) in nct plallt Over
the period). The hypothcsizcd direction of thc effect of this variable is indeterminaot since a rapid
growth in net plant might be associated with growth in demand and future earnings. Alterna-
tively, firms with large construction program~ during the 1970s and 19805 have been under heavy
financing and regulatory pressures that have negatively influenced earnings.

(8) Change il! bond ,.gring.s (measured from the beginning to the end of each period by two d\lmmy
variables: D4 =- 1 if downgraded by Moody's, 0 otherwise; Ds = 1 if upgraded by Moody's, 0
otherwise; finns with no rating chal1ge ar~ the ~xcludcd S~L). When a firm is upgraded
(downgraded), this indicates an improv~m<:nl (decline) in its financial profile. Hence, \Jpgradiags
(downgradings) might bc associatcd with underestimates (overestimates) or fulure earnings.

(9) Coefficient of variation of earnings per .~hare (roeasul'ed over the ten y~ars prior to the ~tarl of cacn
.forccast horiwn)- Highly volatile earnings are expected La be positivcly related to Value Line
camings forecasting errors.

,.,
For ~ch forecasting hori,on (1971-1976 and 1977-1982). twO regr&.'i.5ions were run using the

above independent variabl~s and (1) posiLive forecasting CJ:rOr$ (Value Line minus actual) 41nd (2)
11egative forecasting errors as the depcndent variable.5.

During the 1971-1916 period, the [actors identified above c:xplained 24% (adju.~t~d) o( th~
variatiOll in the positive Value Line errOrS and 13% (adjusted) of the variation in negative lI"ullie Line
~rrOrS. Thc only factor significant at the 5% or better level was th~ pcrccntagc change in thE: payout
ratio. InCTe:.ses in a firm's p:lYOUt ratio wer~ significantly associated with overestimates of ~ar)lings
(positive errors) madt! by Valu~ l.Jne analysts. ll1is result is consislent with the support found [or thc
use of implied growth techniques for forecasting ("Iturc l:3.ming.~. No factors \Vere found to' be
st:1ti:;tiQlly significant in explclining ncgativL: Value Line forecast errors during Ih~ 1971-1976 period.

During Ih~ 1977-19t!2 horizon. the percentage change in Lh~ pt\yout ratio again was a~socilJtE:d
significantly with positive Vallie Li/Je errors. In addition, thcrc was U :;igniricant, positive 1'~lationship
belwcen hond dow!1Sr:ldings and positive Value Line CJ:rors. Negative V(llue LilJe errors w~re
sig!1ificanuy ~ssoci:\t~d with bond upgradings. Thcrc wa.~ also evidence U1at VclJ(It' lillI: significantly
undefestim:\I~d (uturc t::lrnings growth for firms with a high coclficient of variatio" of .:~rnil\g.~.

In Sum. lhi:; cvidt;ncc sugg~tS the Va/r4t' Line earnings roroctl~t:; adequately consider ~:\ch or lh~

, .,
~

,:,:.-j,l'.',:' ,
, .," I' .,
,',,' "., ,I,
I ..1,' I: 1' 1 "

I..." ' ,
I' " " I

(" 1 '" I
I' 1.. ,'. j'
"',I. ,I"

,~; 1,1 "1.~,l', ' ~:

;.., '7 ',I'
.1" 'f,: I'' j&" ," " ..1.. .
., ,."

.-" 'I,,"',.r .I,.'..., '
~!~ ..;:' ,

.~..:::; .i
" .' i I
f '- .I'

.I, c. "
., ,

-,"-'~M: ..' ':,
I '! 7~' .

""',:' :

,... "
., ,

.I,, ',' I'

'. .

~.





8.

252
R. C. Mc)y..r 0' all £ar/lingJ /oro"".rt.r III ..1"1:11";,. unhty indu.rtry ..'..

ElIOI1. Edwin J. and M:lrlin J. Gruber. ] 972. E:lr'lin&-~ eslim:lt~ :lnd lhc :lccuracy of c~pcctational <1alll. M:lflagerneq! Sciel)

1~. B-409~B-424. ~

C?JWtI. Edwin 1. ;Iud Martin J. Grubcr. 1971. Valuillioll ;And the COSt of c:lpi!:ll for rcs"l;Alcd induslrics. JOUrllaJ of Fil1an~ ~6. 661-670.

Fc<ler:ll f'Owcr Commi$sion v. Hope Nall1raJ Gal Company, 320 U.S. 591.1944.

Friedln.'ln, M.. 1937. T/1~ usc of ranks 10 ~V()Jd 111~ n,~umplion of 110rmalilY implicit in Ihe a"aJysis of V3riance. JOUnlal or Ihe

Am.:ric:ln S!ali~li"'i11 Ass()cialion 32. 675-'701.

Gnrdon. Myron J.. 1974. The COSI of capit;a] 1:0 :I public ulilily (MSU P\lblic UlililY Studies, EI1St L=sing. MI).

GordOn, My tOn 1. ~d LI. Gould, 1978. Thc COSI of CQUilY capil:lJ, A rcconoidet"lion. Jour/lill nf finance ]3.849-861.

!mlln, R.L. :111<1 J.M. D:lvenport. 1980. Apptoxitt1acions of (h~ ct1cic:l1 rcsion nf Ihc Fri~dm:ln $latiSlic. Com/l1Ul1iCOlUOJl. iu

Scati.~ciCl A9. 57]-595.

Johnson. Timolhy E. and Tbomus G. Sch,1jill. 1974. Erfcclivencss or carl1inr,s per sh:lre fOreC.1$I.~. Finan~jlil Mallasemtllt J.

64- 72.

Li~enbcr8er. Robert, Knohlla R...(Il~wamy and fJoward Sosin. 1980. On lh~ CAPM ilpprO~l;h 10 lh~ eslin1aliofl of a public

ulility's COSI of equilY capital Journal of Fina.I(;~ ]5, 369-383.

Miller, Merrofl and franco Modigliani. 1966. .Some estimates of Lh~ COot or C.1pi~1 La Ihe ~Ie~lric "Iilily industry. Arncric,'\o .

Economic Rcview 56, 3]3-391.

Mycr." S.C., 1972, Thc ~ppJicalion or fin3/iCC lheory to public ulililY rale C;locs, Bell Journal of Economics and M2na~~1

Sl;ieflce 3. 58-97.

Robich~k, A.A., R.C. Higgins 2nd M. Kin.man. 1973. The eCfccl of l~vera8e On tile co~, of equity or d~lric LllililY firms.

Journal of Financc lB, 353-367.

Razcfr. Mich4d S.. 1983. Predictillg !onS-terJrl earnings 8rO~th! Compariiofls of c~PCCled r~lurn model" .'Llbm"tlingOl!~s and

Value Line analYSIs. JOLlmal of Fo~S1ing 2. 425-435.

Rul3lld. William, 1980, On Ihe choiCe of simp«= exlrapolaLi~e mod~1 fOfeC.1StS of annual e:lrnu185, F'i/l;lncia! Msn.'\gcrnenr 9.

30-37.

Si1rg~"L Thomas J.. 1972. R:llional expect~lioD~ ~ad the term SlruClure of interest rates. Journal nr Mo,,~y. Credit :l'ld B~nking

4. '4-97.

.I
rnlfrIl3t10~1 Jout

~orlb.HolI;lj1d :

SOFTD~I
Ka[ar1na

S_di.rh Scn(J()1 ,,~

5~lIson31 mod~1 wi'
,'~MA procas ~'I
Ilnd long. tun :ld3~1
~on.~um~rs a.s r~
IhCj': 'tends in ~
raponsc pnramCIe:

I

K~.ywordr: .-\pp
.incornc distribul.

."40

.:t. Introducnol1

,
I
¥}

I
,'ihorr- and lon~.
b:l;)~d ~)n l1n .:10

I

uflobs~rved cor
upon :l similn~

comp()nel1 ts. "'il
ity is pres~nl. !

In this paper
lhc per ~:lpi[:j:

gr~ws. This t~1j
(or which rh~rq

hi~h level. Wi!!~
function of :l \:. I
not approprial~

Ipredictions ""hi.
applied
: In seclion -

TI11:

introduccd b,-, 1
-I

(,1981). 111~ mc

lldClplatiOI1 ll) L

r:rreCl.'i

1l169.~O;O,I&5

.', ",,ft, .
.,

.I ..
.~

..~
.I

.



  CA-NP-264 
Attachment D 

Requests for Information   NP 2008 GRA 

Newfoundland Power - 2008 General Rate Application  

Robert S. Harris 
“Using Analysts’ Growth Forecasts to Estimate  

Shareholder Required Rates of Return” 
Financial Management 

Spring 1986 



,
~Robert S. Harris

Robert S. Harris is a member of the facul!)' of the Uni~'ersi!)' of North
Carolina at Chapel Hill. He is also an Associate Editor of Financial

Management.

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

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

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

have been used frequently to implement this ap-
proach.1 Use of such historical risk premia assumes
that past realizations are a good surrogate for future
expectations and that risk premia are roughly constant
over time. Additionally. the choice of a time period
over which to average data under such a procedure is
essentially arbitrary. Carleton and Lakonishok [3]
demonstrate empirically some of the problems with
such historical premia when they are disaggregated for.
different time periods or groups of firms.

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

investor expectations.
The current paper follows an approach similar to

Brigham et al. and derives equity required returns and
risk premia using publicly available expectational

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

'Many leading texts in financial management use such historical risk

premia to estimate a market return. See for example. Brealey and Myers

(II. Often a market risk premium is adjusted for the observed relative

risk of a stock



59HARRIS/ESTIMATING SHAREHOLDERS' REQUIRED RETURNS

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

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

FAF is surveyed by Givoly and Lakonishok [81. Of
primary importance for this work is the relationship
between FAF and investor expectations that determine
stock prices. Such forecast data are readily available.
That they are used by investors is evidenced by the
commercial viability of services that provide such
forecasts and by the results 'fJf Studies of investors'
behavior (Touche. Ross and Company 116J. Stanley.
Lewellen and Schlarbaum 115). Moreover. a growing
body of knowledge shows that analysts' earnings fore-
casts are indeed reflected in stock prices. Such studies
typically employ a consensus measure of FAF calcu-
lated as a simple average' of forecasts by individual
analysts. Elton. Gruber. and Gultekin [5J show that
stock prices react more to changes in analysts' fore-
casts of earnings than they do to changes in earnings
themselves. suggesting the usefulness of FAF as a
surrogate for market expectations. In an extensive
NBER study using analysts' earnings forecasts. Cragg
and Malkiel [4, p. 165J conclude "the expectations
formed by Wall Street professionals get quickly and
thoroughly impounded into the prices of securities.
Implicitly. we have found that the evaluations of com-
panies that analyst~ make are the sorts of ones on
which market valuation is based." Updating Cragg and
Malkiel's work, Vander Weide and Carleton 117J re-
cently compare consensus FAF of earnings growth to
41 different historical growth measures.' They con-

data. The estimation makes use of dividend growth
models but incorporates expected rather than historical
growth rates. A consensus forecast of financial ana-
lysts is used as a proxy for investor expectations.
While Brigham et at. focus on utility securities. this
paper also provides estimates of risk premia for a broad
market index. Equity risk premia for both the market
and for utilities are shown to vary over time with
changes in the perceived riskiness of corporate activity
relative to U.S. government bonds. In addition. the
estimated risk premia at any given time are shown to
vary across groups of stocks. The paper also provides
results using the dispersion of analysts' forecasts as an
e.t ante proxy for equity risk.

Section I[ discusses related literature on financial
analysts' forecasts (FAF) and the estimation of re-
quired returns using such forecasts. [n Section 1[1 mod-
els and data are discussed. Following a comparison of
the results to those of earlier studies (including histori-
cal risk premia). the estimates are subjected to eco-
nomic tests of both their time-series and their cross-
sectional characteristics in Section V. Finally.

conclusions are offered.

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

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

( 1)rp = k -i.

where i = required return for a zero risk investment.

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

'Mayshar II~I discus,;.:s th.: pr,'blems of e~plaining ':4uilibrium pric.:s
of securities "hen there is di\ergence of opinion among in\l:st'lrs, One
issue is ,,'hether it is the ':~P'-"Clation of the marginal in\'estor or the
average investor that determine, se.:urity prices, May~har sho"~ thaI. in
general gi\en divergenc.: of opini'Jn and tr".lding cost~. not all investors
trade in all a,;sets and that ':4uilibrium prices and the identity of investor.
trading in ea.:h as!;Ct ar.: j'Jintly d.:termined In thi. sense. e4uilibrium
prices can be c,)nsidered as "determined simultaneously by the average

and marginal invest,'r.,"

'Bolh Crat!t! and Malkiell~1 and Vander Weide and Carlek'n (171 show
thaI an averat!e measure of analy~ts' forecasls of gro\\'(h in eaming~ is
ptlwerlul in explaining cn",s-scctional varialion in price eaming~ ratio.;

of ,;tlICks
~In this development the effect~ of tax codes and inflation un required

returns are ignored.
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clude that "there is overwhelming evidence that the
consensus analysts' forecast of future growth is superi-
or to historically-oriented growth measures in predict-
ing the firm's stock price, , , consistent with the
hypothesis that investors use analysts' forecasts. rather
than historically-oriented growth calculations, in mak-
ing stock buy and sell decisions," [17. p, 15],

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

II

t i
li,..,

i

III. Models and Data
A. Model for Estimation

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

k = (OI/PO) + g. (2)

where 01 = dividend per share expected to be received

at time one. p,) = current price per share (time 0). and
g = expected growth rate in dividends per share. The

limitations of this model are well kno\'-'n. and it is

straightforward to derive expressions for k based on

more general specifications of the OCF model.6 The
primary difficulty in using the OCF model is obtaining
an estimate of g. since it should reflect market expecta-

B. Use of FAF to Estimate Equity Required

Returns
Given the demonstrated relationship of FAF to equi-

ty prices and the direct theoretical appeal of expecta-
tiona[ data, it is no surprise that FAF have been used in
conjunction with DCF models to estimate equity return
requirements. Typical[y such approaches have esti-
mated an e.t ante risk premium (rp) calculated as the
difference between required return and a [east risk rate
as shown in Equation ([).

Ma[kie[ [ [3) estimated such risk premia for the Dow
Jones Industrial Index using a nonconstant growth ver-
sion of the DCF model. Initial years of growth were
based on Value Line's five-year earnings growth fore-
casts with subsequent growth approaching a long-run
real national growth rate of 4o/c. More recently,
Brigham, Vinson. and Shome [2] used a two stage
DCF growth model to estimate e.t ante risk premia for
electric utilities and the Dow Jones Industrial Index.
For the period [966- [ 984, they report annual risk pre-
mia for both Dow Jones Industrial and Electric Indices
using Value Line's forecasts. Beginning in 1980 they
report monthly risk premia for electric utilities with the
source of FAF varying over time; starting with Value
Line. adding Merri[l Lynch and Salomon Brothers in
[981 and tinal[y. in mid-1983, adding IBES data.
IBES (Institutional Brokers Estimate System) is a col-
[ection of analysts' forecasts and is discussed in the
next section. The resultant risk premia vary over time.
[n addition, Brigham f!t £11. present evidence that their
estimated risk premia vary cross-sectionally with a

' stock's risk (as proxied by bond rating) and over time
with the level of interest rates. FAF also have been
used in conjunction with DCF models by a number of
expert witnesses in rate of return determination for
regulated utilities. Recently, the Federal Communica-
tions Commission 161 tentatively endorsed the use of
consensus FAF in DCF determinations of required re-
turn on equity.'

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

'In rO:'p',n,;e to the I'CC', .\.,'ti", I'f PrlJfllI.\"d Rl/t"mllkill,~ IlIl to dO:ler-
mino: authorizo:d rolle,; of ro:lum. AT&T u~ed an :lppro:lch drivo:n by FAF
growth o:~(im:lle,; fr"m IRES AI~" ,;ee. f"r example. W,T, Carlel"n.
T,,'ti/l/lm... hefllr" th" \'"rII/IIl/t Pl/hli, Ser"u'" B'/llrd. DtlCkel No, 4865
IJ:lnu:lry 1984) :lnd R.S. H:lrri~. Te.,timol/yjiled with th.. Oelll,,'ar..
PI/hi;,. S"ry;", C'//l/m;.'.';III/. Docket 84-33 IN'I,'cmber 19841. In its
Sl/flfll"/I/"l/tlll ,V,'t;", IlIl. tho: FCC lenl:llively o:nd'lr~ed ~ub~lantial rei i-
:lnco: "n F AF f'lr u,;e in DCF dcterrninali'ln 'If co~t "f equily.

..A,; ,;1:lled. Equ:llion (:! I requirc~ cxpeclati()n~ of eilhcr an infinile hori-
~"n 'If dividend gro"lh:l1 rdlC g "r:l finite hori~,)n of dividend growth al
r:llO: g :lnd ,;peci:ll :I~~umpti'ln,; :lb"ut the priccof the ,;tock :II the end of
th:lt h"rizon E,;,;enti:llly. the :I~~umpli'ln mU,;1 cn,;ure thaI the ~Iock
prico: gr,)",; al :I compt,und r:llO: "f I! ,)Vcr the linilc horizon
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tions of future performance. Without a ready source
for measuring such expectations, application of the
DCF model is fraught with difficulties even if the sim-
ple version shown in Equation (2) fits the equity in-
vestment in question. This paper uses published FAF
of long-run growth in earnings as a proxy for g.

Exhibit 1. Variable Definitions

k = equity required rate of return
Po = average daily price per share*
01 = expected dividend per share measured as current indi-

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

g = average financial analysts' forecasts of five-year

growth rate in earnings per share (from lBES)
cr. = cross-sectional standard deviation of analysts' forecasts

-of growth in earnings per share (from IBESI
N~ = number of analysts' forecasts of g (from IBES)
i~,) = yield to maturity on 20-year U.S. government obliga-

tions. Source: Federa! Reserve Bulletin. COil stant matu-
rity series

i" = yield to maturity on long-term corporate bonds:

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

Moody's average
rp = equity risk premium calculated as rp = k- i~"

*In results reported p,. is the average daily price for a ~tock from the

beginning of the month up to and including the dale of publication of

monthly IBES data (Iypically half a month). Almosl identical results
were found using the averdge pri.:e for the entire month

tSee FOOlnole 8 allhe end of the paper for a discussion of the (I + g)

adjustment

casts are available from IBES and often is the longest
horizon used by analysts. One could make alternate
assumptions about growth after fi ve years and use a
more general version of a DCF model, but unfortunate-
ly, there is no source for obfaining market estimates of
this expected growth. As a result. the current analysis
applies the five-year growth rate as a proxy for g in
Equation (2). Given no objective basis for predicting a
change in growth (see Footnote 6), this avoids the

introduction of ad hoc assumptions about future
growth. Importantly, however. the approach is applied
to portfolios of stocks rather than to individual securi-
ties, since future growth patterns may be expected to
have drastic changes for some specific securities.
Stock prices were obtained from Chase Econometrics
and dividend and other firm-specific information from
COMPUST AT. Interest rates (both government and
corporate) were gathered from Federal Reserve Bulle-
tins and from Moody's Bond Record. Exhibit I de-
scribes key variables used in the study. Data collected
cover all dividend paying stocks in the Standard and
Poor's 500 stock (SP500) index plus approximately

B. Data

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

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

In this research, the mean value of individual ana-
lyst's forecasts of tive-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 fore-

'~'hile Ihe model call, f'1r .:xpccted gro"1h in di..idends, RlI,OUrCe of
dala on such projections is readily a..'ailable In addilion, in the Ilmg run,
di.."idend gro\\1h is suslainable l!nly via growth in earning' As long a,
payoul ratio, ar.: not .:xpccted to change. (he t"o gro"1h rale, "ill bI:
the ,ame. \'ander \\"eide and Carle Ion 1171 al,o u,e 1he IBES gro"'th
rate in earning' p.:r ,har.:
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Exhibit 2. Required Rates of Return and Risk Premia

Bond Requiredt Riskt
Yield' Return Premium

~

"The con!;truction of 0, i~ conlrover~ial since dividends are paid quar-

refly and may be expected to change during the year: whereas, Equation
(:!), a!; i,; typical, i,; being applied to annual data. Both the quarterly

payment of dividend!; (due to inve~tors' reinvestment income bell)re

year's end. see Linke. OJnd Zumwall 1111) and any growlh during Ih~

year require an upward adju!;lmentof Ih~ currenl annual rate of divi-

dend,; to con~lruct 0, If quarterly dividend~ grew at a conSlam rate.

both factors could be accommlldaled ~traighll'urwardly by applying
Equalion (:!) 10 quarterly dala (wilh a qual1erly grulA'lh ratel and th~n

annualizing the eslimOJled quarterly required return. L!nfortunately. ,,'ith

lumpy changes in dividend,;. the precise nalure of the adjustmem de-

pend,;. on blllh an individual compOJny'~ pattern of gro\vth during Ih~

calendar year and an individual cI'mpOJny',; required relurn (and hcn.:.:

reinve!;tmcm income in Ihat ri,;k cia!;,;!
In Ihi,; lAork. 0, i!; calculated a~ 0" II + gl. The full g adju~lmem j- a

crude appro,imatilm to adju,;1 for blllh growlh and reinve,;lmem in.

come. For e,ample, if Ime e'lpccled divid~nd,; to havc been rai-cd, 1m

average. -i, mlmlh!; agl'. a"", g" adju_lm~m \\l)uld allo\\ fllr gro\\1h,

Ihe remaining "', g" \\1Iuld be iu,;titi.:d 1m Ihe ba,;i,; of reinve,tm.:m
inclmle Any preci_e OJ.:couming Illr bllth reinve_lm.:m income 'lnd

gm"lh lAould requir~ tracking each company', divid.:nd change hi,to~
and making e'lplicil ludgmcm- OJbllut Ihe qual1er of the n~'ll chang.:

Since nt, organiz.:d "market' fl,reca-t- llf ,;uch a detailed nalure ~,i,l.

'LOch a pro.:cdur.: i, ",'I p'",ibl.: To g':l OJ fcel fl,r Ihe mOJgniludc,

involved. th.: average divid.:nd yi.:ld I/), p,,) and grolAlh ImOJrket value

\\eighted IIJX2-IIJK~lfl'rlheSP5UC)"ere5,l!c; OJnd 1:!.5r:i.ClmlpOJrOJ-
hie figure" fur Ihc SP ulility inde'l \\ere IO,~ci OJnd 6, 7Cf, A,; OJ re"ult. OJ
"full g" OJdju"lmem 1m average incr~OJ-c,; the required r~lum by tliJ- 70

ba"i, p"im, I relOJlive IU ",I g adju,lmenl) I..'r blllh indicc,;

"Brigham, Shume, OJnd Vin",m 121 al,;o u,e Ihi" imere,;1 rOJt~ tol-'reOJI':
equity ri,;k premiOJ Thc re"ull" lAere mbU,;1 Il' chOJnge,; in "cighting F,'r

the SP5(~). equal weighting I rulh.:r IhOJn value \\'eighling I increOJ"cd Ihc

IIJK:!-IIJK~ ri"k pr.:mium by I"u bOJ"i,; p')im, "hil.: fur Ihe SPL'T equOJI
lAeighling re,;ulled in OJ 2 I ba"i, p"im increa!;e A!; OJ further le,;I, Ihe

SP5(MJ ,,(lICk, "ere ranked 1m g OJnd th.: uppcr OJnd I,"'~r decile" deleted
The re,;ulling ri"k premium 111J!<2-!<~ OJverOJgel \I-OJ'; 51J~cf A -imilOJr

prllCedure u-cd I" rOJnk dividend yield pnlduced an SP5(M) ri,;k premium

of h I KI:I

'"-" c" ..-~ol;~:; -SP500 ~ SPUT

Requiredt Risk*
Return Premium

1982
Quarter 1 14.27 20.81 6.54 18.83 4.56
Quarter 2 13.74 20.68 6.94 18;51 4.77
Quarter 3 12.94 20.23 7.29 18.55 5.61
Quarter 4 10.72 18.58 7.86 17.20 6.48

--~--
Average 12.9~ 20.08 7.16 18.28 5.36

19H3
Quarter 1 10.1;7 IH.07 7.20 16.71 5.84
Quarter 2 10.80 17.76 6.96 1652 5.72
Quarter 3 11.79 17.90 6.11 16.39 4.60
Quarter~ 11.9(} 17.815.91 16.00 ~.IO

~

Average 11.34 17.88 6.54 16.41 5.07
1984

Quarter 1 12.09 17.22 5.1.1 16.48 4.39
Quarter 2 13.21 17.42 4.21 16.99 3.78
Quarter 3 12.83 17.34 4.51 16.62 3.79
Quarter 4 11.78 17.05 5.27 15.18 4.04

-' ~
Average 12.48 17.26 4.78 16.48 4.00

Average
1982-1984 12.25 18.41 6.16 17.06 4.81

*i", = Yield on U.S. Treasur}' obligation. 20 year constant maturity.
+Monthly required return I k, ...al...ulated as \alue \\eighted a\erage.
Quanerly values are simple a\'erages of monthly figures
+Risk premium calculated ;I'; k -i,",
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Exhibit 3. Re~ults of Related Studies: Historical
Returns and Estimated Risk Premia

Exhibit 4. Risk Premia by Moody's Bond Ratings*

Electric Utilities: SIC's 4911 and 4931
Aaa Aa A BaaGeometric Arithmetic

3.60 4.33 4.81 4.90

9.4%
3.0%
2.8%

11.7%
3.1%
2.8%

6.10 3.28 3.09 5.24

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

Dow Jones Industrials Dow Jones Electrics 0.50
0.62

0.51
0.61

0.46
0.58

0.48
0.61Aver

age

Aver.

ageRange Range

Risk Premia
Risk Premium

(Expectational g)
Risk Premium

(Historical gt)
Financial Data

Debt Ratio:!:

Beta§

Variability4;
Operating Cash Flow
Equity Cash Flo\\

Standard Deviation** of
Analysts' Forecasts

0.009 0.016 0.011 0.059
0.006 0.013 0.019 0.014B. DCF risk premia using one analystt

1966-1970 5.45 4.97-6.81
1971-1975 5.51 4.95-6.92
1976-1980 6.23 5.09-6.88
1981 5.38
1982 5.30
1983 5.87
1984 3.75

Average 1982-1984 4.97

1.26

.33

1.791.00
3.9\ 3.46-4.13
5.95 4.52-8.72
5.82 5.55-6.2\
5.62
3.70
5.64
4.06
4.47

'Moody's ratings as of January 1984 from J.foody',r Bond R~cord.

February 1984. The number of companies by rolting is Aaa 121. Aa (221.
A (32). Baa (22), Risk premia are averages of monthly values. Januar)'

1982-September 1983.
tHislorical Growlh is pas I five-year earnings gro~1h. based on 20

quarters of pasldata. Source: IBES
tDebt Ralio = Long-Term Debl .;- Total Capital. average 1978-1982

from COMPUSTAT.
§Beta from Valut! Line. Januar)' 29. 1982.
"Measure of variability around trend growth: variance of residuals of

regressions on quarterly COMPUSTAT data (1978-1982) Regressions
are log of variable regressed on time and seasonal dummies
"This is the average value of the standard deviation around the mean

long-term growth forecast, Such standard deviations ar.: reported for

each company in .:ach month. Nole it is no/the cross-s.:crional standard

deviacion of growth rates among companies.

3.73
4.52
5.17
5.01

C. DCF risk premia using three ana1ysts*

1981
1982
1983
1984 (through June)

-Ibbotson. Sinquefield. and Siegel [91.
t Analyst is Value Line. Data are annual estimates using two-stage
growth OCF model. Source: Brigham. Shome. and Vinson [2].
+Analysts are Value Line. Merrill Lynch and Salomon Brolhers. Dala
are averages of monthly values from Brigham. Shome. and Vinson [21

ly. their work does not include a broad market index
directly comparable to the SP500. Rather. they use the
Dow Jones Industrial Index based on 30 large industri-
al concerns. Though the SPUT includes a broader set
of utilities than the electrics covered by Brigham et ClI..
their average risk premium estimates are also in the 4
to 5% range for the early 1980s.

While the estimates in Exhibit 2 are quite plausible.
the question still remains as to whether they satisfy
economic criteria one would expect of risk premia. In
the following section. the estimated risk premia are
subjected to a series of tests to see if they vary both
cross-sectionally and over time with changes in risk.
The tests are ultimately joint tests of the estimates as
useful risk premia. the measured proxies for risk and
the validity of the economic hypothesis. Nonetheless.
if the tests using the risk premia have results conform-
ing to theoretical expectation. the comfort level in

using them is increased accordingly.

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

Brigham et £11. show that risk premia (IBES esti-

mates for first half of 1934) for electric utilities are

lower the higher the bond rating of the company. con-
firming the expected tradeoff bet\\'een risk and return.

A similar experiment for electrics. using the current

data stretching back to January 1982. confirmed this
relationship for a longer time period. Exhibit 4 reports
selected results of that analysis. As a contrast. Exhibit

4 also shows the results of using historical gro\\'th rates
(rather than FAF) in a DCF model. Risk premia de-
rived from historical growth are actually higher for

companies with \"ery safe debt. suggesting the clear

inferiority of hi~torical to expectational gro\\"th rates.

With the exception of beta. which is roughly constant
across groups. other measures of risk noted in Exhibit
4 confirm the risk differentials associated with bond

rating groups.
A further test of the cross-sectional variation in risk

premia \lias performed by di\"iding the universe of
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B. Time Series Tests

A potential benefit of using e.t ante risk premia is the
estimation of changes in risk premia over time.
Brigham et at. [2] note such changes for utility stocks
and relate them to changes in interest rates. They con-
clude that prior to 1980 utility risk premia increased
with the level of interest rates. but that this pattern
reversed thereafter. resulting in an inverse correlation
between risk premia and interest rates. They explain
this turnaround as the outcome of changes in bond
markets and adaptation of utilities and their regulators
to an inflationary environment. Brigham et at. do not.
however. analyze changing risk premia for stocks in
general. Furthermore. they do not provide direct em-
pirical proxies for changes in equity risks that would
explain changes in equity risk premia over time.11

Decile

'Risk premia were calculated as equally weighted averages for each
decile (10 = highest dispersion) for each of three months: January
1982. December 1982. and September 1983 (approximately 50 compa-
nies per decile), These premia were then averaged across deciles. A
similar downward pattern was evident in each month.

C. Changes in Risk Premia

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

One measure of risk. the standard deviation of FAF.
cr~. was shown previously to be related to cross-sec-
tional differences in risk premia. To test its usefulness
as a time series measure of risk. the average value of cr~
was calculated each month for the SP500 index and the
SPUT index. The results are graphed in Exhibit 6.11

stocks (industrial plus utility) according to the disper-
sion of analysts' forecasts. crg. This cross-sectional
measure of analysts' disagreement should be positive-
ly related to the uncertainty of future growth prospects
and hence to the riskiness of equity investment. Else-
where. Malkiel [12J has discussed the rationale and
usefulness of such dispersion as an e.t ante measure of
risk. Malkiel argues that crg may be a proxy for system-
atic risk and shows that it bears a closer empirical
relationship to expected return than does beta or other
risk measures. Most of Malkiel's work is. however,
based on data from the 1960s. Exhibit 5 reports risk
premia by decile based on cr. for companies having at
least three analysts' forecasts. The three months were
chosen as representative. The results show a consistent
positive relationship between risk premia and disper-

sion of analysts' forecasts.
The results in Exhibits 4 and 5 show that the estimat-

ed risk premia conform to theoretical relationships be-
tween risk and required return that are expected when
investors are risk averse. This strengthens the case for

using such risk premia. and provides encouragement
for further study of their structure. 10

"In addilion. Brigham el 01. do not report on their treatment of serial
correlation in reported regression results. making it more difficult to
interpret their findings. As an example. monthly data are used for the
1980-19K~ period in a time series regression of a risk premium on the
level of interest rates. Similar regressions using data in this paper~(1982-1984 monthly datal showed significant positive autocorrelation
with Durbin Watson Statistics well below 1.0.

11The average values of cr, are the market value weighted averages of
the cr, for individual stocks. If one looked at a direct estimate of g made
by individual analysts for the index. one would expect to find a lower
amount of dispersion because some of the differences on individual
,ecurities would cancel out. Such data are not available. One would
suspect. ho"ever. thai the calculated average would move up and down
in tandem "ith this unobsen'able measure of dispersion.

'OSuch e.f ante required return~ offer a useful altern;itive to e.f post dat;i
typically used in tests of ;isset pricing models. See Friend. Westerfield.
and Granito [7) for;i test of the CAPM using survey data rather than ('.f

post holding period returns.
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Exhibit 6. Equity Risk Premia. Interest Rates and

Risk

Another possible tim~~ies proxy for equi:~sk is
the set of yield s reads between corporate and overn-
~ilionds. A~ the perceived ns~iness of c~ate
af!I;:~~ases,~ riifference betw~en~ .on
coroorate bonds In-

crease..-: to
--

sharel1Qlders. Exhibit 6 graphs two series of yield
spreads ,.he first is the difference between the yield on
Moody's corporate average series and the yield on 20-
year U.S. Treasury obligations. This series includes
debt of both industrial and utility companies and thus
would be appropriate as a risk proxy for a broad market
index such as the SPSOO. The second is the spread
between the yields on Moody's public utility series and

20-year U.S. Treasury bonds. This series should re-
tlect relative risks of utility stocks as proxied by

SPUT .14
Exhibit 7 reports results of analyzing the relation.

ship between risk premia. interest rates. and proxies
for risk for both the SPSOO and SPUT. All regressions
are corrected for serial correlation. IS For stocks in gen-

eral. Panel A shows that risk premia are negatively
related to the level of interest rates -as proxied by i1o.
Such a negative relationship may result from increases
in the perceived riskiness of investment in government
debt at high levels of interest rates. A direct measure of
uncertainty about investments in government bonds
would be necessary to test this hypothesis directly.

The results also show the significant positive rela-
tionship between the two proxies for risk and the esti-
mated risk premia. For example. regression 4 of Panel
A shows that the equity premium on the SPSOO in-
creases with the dispersion of FAF (cr,,) and the yield
spread between corporate and government bonds (i" -

i1o). Evidently. these two risk measures capture some-
what different dimensions of risk. both of which ap-
pear important in explaining risk premia on stocks in
general. The simple correlation coefficient between
the two risk measures is 0.19 and is insignificantly
different from zero. The addition of the yield spread
risk proxy also dramatically lowers the magnitude of
the coefficient on government bond yields. as can be
seen by comparing Equations 1 and 3 of Panel A.
Apparently. a large part of the effect of changes in
government bond rates on equity risk premia may be
explained through the narrowing of the yield spread
between corporate and government bonds. This sug-
gests that such increases in government yields may
often be associated with a reduction in the difference in
risk between investment in government bonds and in

corporate activity.
Panel B shows that utility risk premia are also in-

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

"'No!e that these two series rellect both changes in the ratings of corpo-
rate bonds as well as yi~ld ,;pr~ads for a given bond rating. The two
,eries pro\ed better in -='pl;sining equity risk premia than u,;~ of !"o

comparable series for AA-r.l!~d deb!.

'~Ordina~ least sl!uares regressions showed severe ~sitiYe autoco~
}ration in many C' "it Durbin Watson Statistics typicallv below one

Estimation used the Prais- Winstcn method. See 0 nstun 1101. pp.

J~I-J~5

'Jor cou~e. countere~amples could be constructed but one ,,'ould ex-
pect an overall positive correlation across compa~ies. Additionally. the
cross-sectional relationship bet"'een bond ratings and equity risk premia
reported earlier in the paper supports the link between corpor..te debt

risks and risks on equity,
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Exhibit 7. Changes in Equity Risk Premia Over Time -Entries are Coefficient

(t-value)

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

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

(7.IO)t (-5.93)t (3.32)t
3. 0.069 -0.235

(3.44)t ( -1.76)
4. 0.030 -0.177 0.H55

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

1.448
(4.18)+
1.645

17.63)7
0.79

Regres~ion Into:rct:PI R'C1~i~, i. -I:..
B. SPUT: Dependent Variable is Equity Risk Premium*

I. 0.110 -0.510
(7.35)t (-4.41)t

2. 0.101 -0.543 0.805
(6.28)t (-4.68)t (1.411

3. 0.051 -0.259
(5.S4)t (-4.0S)t

4. 0.049 -0.287 0.387
(5.15)t (-3.87)t (0.75)

0.37

O.~I

1.~32
18.87)+
1.391

(8.14)+

0.80

0.80

°AII variables are defined in Exhibit I and graphed in Exhibit 6 Regressions were e~timated for the ."\6

month period January 1982-December 1984 and were corrected for ~erial correlation u~ing the Prai~-
Winsten method. For purposes of this regression variables are expressed in decimal form. e.g.. 14'K =

0.14.
+Significantly different from zero at 0.05 level u~ing two-tailed (est.

cause of lower variability over time in the dispersion of

FAF for utility stocks as compared to equities in gener-

al. The yield spread between utility and government

bonds is significantly positively related to utility equity

risk premia. And. as in the case of stocks in general.

introduction of this spread substantially reduces the

independent effect of interest rate levels on equity risk

premia.
I Given the short time series (36 months). tests for the

stability of the relationships found in Exhibit 7 present

difficulties. As a check. the relati\)nships were reesti-

mated dividing the data into two 18-month periods.
For stocks in general (SP500). c\)efficients on G, and

(i" -i~uI were positive in all regressions and signifi-

cantly so. except in the case of (i" -i~J for the second

18-month period. The coefficient of i~, was significant-

ly negative in both periods. This confirms the general
findings for the SP500 in Panel A of Exhibit 7. For

utility stocks. results for the subperiods also matched

the entire period results. The coefficients of (iu -i~l)
were significantly positive in both subperi\)ds while

those of G were insil!nificantlv different from zero., ~ .
The level of interest rates (i ~IJ had a significant nega-

tive effect in both subperiods,

In summary. the estimated risk premia change over
time and the patterns of such change are directly relat-

ed to changes in proxies for the risks of equity invest-

ments, Risk premia for both stocks in general and

utilities are in\'ersely related to the le\'el of government

interest rates but positively related to the bond yield
spreads which proxy for the incremental risk of invest-

ing in equities rather than government bonds, For

stocks in general. risk premia also increase overtime

with increases in the general level of disagreement

about future corporat~ perfonnance.

VI. Conclusions
Notions of shareholder required rates of return and

risk premia are based in theory on investors' expecta-

tions about the future. Research has demonstrated the

usefulness of financial analysts' forecasts for such ex-

pectations, When such forecasts are used to derive

equity risk premia. the results are quite encouraging.
In addition to meeting the theoretical requirement of

using expectational data. the procedure produces esti-

mates of reasonable magnitude that behave as econom-
.~
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ic theory would predict. Both over time and across
stocks, the risk premia vary directly with the perceived
riskiness of equity investment.

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

James H. Vander Weide and Willard T. Carleton
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~ or the purposes of implementing the Dis-

count~d Cash F)ow (DCF) cost of equity model, thP
D (1 + g)

Ps = k -g (1)

where:i e ~~~ ri ce-.l ~b~~~ n d
~1.9&.?~~ l'~g;~s~~to@t'~al1:IIaUn. p ro-
c e ~bod~~anal.~iQmcg5.ts .ntb.f.Lth~!}~~?r-
ic~J18J'-~-..~&~~fPr"'f'f5~';-'6.et'i"'"'~~ ten-year, five-

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

D = current annual dividend per share;

g = expected constant dividend growth rate; and

k = required return on the firm's stock.

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

Ps D (1 + g)
-= -' (2)

E E k-g

a decai~~~iGmbly more stable than the
recen~~

Q .,~e
t~l1dA'-m.I;naIl,"",=l2e.n,D~ods. This paper describes
the results of our study.

Thus, the firIn's price/earnings (P/E) ratio is a non-
linear function of the firm's dividend payout ratio (0/
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:

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:

PIE = ag(D/E) + a.g + a,k. (3)

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

Furthermore, we will assume that the required
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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
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return, k, in Equation (3) depends on the
Cov, Rsq, and Sa, where

Value Line beta; COy is the finn's pretax

firm's five-year historical EPS; and Sa is the
, deviation of the consensus analysts' five-

growth forecast for the firm. Finally, as the
form of the PIE equation is only an approxi-

-B, Cov, Rsq, and
only proxies for k, we will add an error term,

degree of approximation to the

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

PIE = ao(D/E) + atg + a2B +

a3Cov + a.Rsq + a,sa + e. (4)

The purpose of our shldy is to use more recent
data to determine which of the popular approaches
for estimating fuhlre 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 fuhlre growth, g, when combined with
the payout ratio, DIE, and risk variables B, Cov, Rsq,
and Sa, provides the best predictor of the firm's PIE
ratio. To paraphrase Cragg and Malkiel, we would

expect that growth estimates found in the best-fitting
equation more closely approximate the e~pectation
used by investors than those found in poorer-fitting

equations.

We have defined "earnings" as the consensus

analyst estimate (as reported by IBES) of the firm's
earnings for the forthcoming year. 1 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 dulcing 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,2 two years, three years, ..., and ten
years; 2) the past growth rate in DPS for the latest
year, two years, three years, ..., and ten years; 3)
the past growth rate in book value per share (com-
puted as the ratio of common equity to the outstand-
ing common equity shares) for the latest year, two
years, three years, ..., and ten years; 4) the past
growth rate in cash flow per share (computed as the
ratio of pretax income, depreciation, and deferred
taxes to the outstanding common equity shares) for
the latest year, two years, three years, ..., and ten
years; and 5) plowback growth (computed as the
firm's retention ratio for the current year times the
firm's l~test annual return on common equity).

We also used the five-year forecast of earnings

79

Z
~

~"
.(

~
0
:J

~
0
co.
~
0
...J
.(

~
:J
Q.

~DESCRIPllON 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.

,

A
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.



sixty-five utility firms.3

RESULTS

To keep the number of calculations in our study
to a reasonable level, we performed the study in two
stages. In Stage 1, all forty-one historically oriented
approaches for estimating future growtn were cor-
related with each firm's PIE ratio. In Stage 2, the his-
torical growth rate with the highest correlation to the
PIE 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 receI1t time periods, be-
cause we felt the results of our study might vary over
time.
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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 PIE ratio.

The four variables for which historical growth
rates were calculated are shown in the left-hand col-
umn: EPS indicates historical earnings per share
growth, DPS indicates historical dividend per share
growth, BVPS indicates historical book value per
share growth, and CFPS indicates historical cash flow
per share growth. The term "plowback" refers to the
product of the firm's retention ratio in the currennt
year and its return on book equity for that y-ear. 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
PIE ratio. Eight-year growth in CFPS has the highest
correlation with PIE in 1981 and 1982, and ten':year
growth in CFPS has the highest correlation with year-
end PIE 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 (gh) from the first-stage
correlation study, and 2) the consensus analysts' fore-
cast (~) of five-year EPS growth. The regression re-
sults, which are shown in Table 2, support at least

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 R2 from a log-linear least squares regres-
sion); and 4) Sa, the standard deviation of the
consensus analysts' five-year EPS growth forecast
(mean forecast) as computed by IBES.

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

growth rates, and because we ~~died 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 anyone of the
years 1971-1983.

4. To insure comparability of time periods covered
by each consensus earnings figure in the PIE 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



TABLE 1

Correlation Coefficients of All Historically Based Growth Estimates by Group and by Year with PIE

Historical Growth Rate Period in Years

Current
Year 1 2 3 4 5 7 8 9 10

1981
EPS
DPS

BVPS
CFPS

Plowback

1982

-0.02

0.05
0.01

-0.05

0.19

0.07
0.18
0.11
0.04

0.03
0.14
0.13
0.13

0.01
0.15
0.13
0.22

0.03
0.14
0.16
0.28

0.09
0.23
0.15
0.31

0.09
0.23
0.15

-0.54

0.12
0.15
0.18
0.31

0.08
0.19
0.15
0.30

0.09
0.23
0.15

-0.57

EPS
DPS

BVPS
CFPS

Plowback

-0.10

-0.19

0.07

-0.02

0.04

-0.13

-0.10

0.08
-0.08

-0.06
0.03
0.11
0.00

-0.02

0.05
0.11
0.10

-0.02

0.07
0.09
0.16

-0.01

0.08
0.10
0.19

-0.03

0.11
0.11
0.25

0.00
0.13
0.09
0.24

0.00
0.13
0.09
0.07

-0.03

0.09
0.11
0.23

EPS
DPS

BVPS
CFPS

Plowback

-0.06

0.03
0.03

-0.08

-0.08

-0.25

-0.10

0.10
0.01

-0.25

-0.03

0.04
0.02

-0.24

0.08
0.09
0.08

-0.16

0.15
0.15
0.20

-0.11
0.21
0.16
0.29

-0.05

0.21
0.19
0.35

0.00
0.21
0.21
0.38

0.02
0.22
0.22
0.40

0.02
0.24
0.21
0.42 81
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two general conclusions regarding the pricinp; af eq-
uity securities.

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.

-~

~I".b ""~~'ll"~ "LV'-" ~lce. In every case, the R2
in the regression containing the consensus analysts'
forecast is higher than the R2 in the regression con-
taining the historical growth measure. The regression

TABLE 2

Regression Results
Model I

Part A: Historical

P/E = ao + alD/E + a~h + a)B + a,Cov + a,Rsq + a.sa

Year io al a2 R2'3 A. as a. F Ratio

7.67"
(2.20)
8.49"
(4.18)
19.78"
(4.83)

3.24
(2.86)
2.85

(2.83)
4.85

(2.95)

0.54-
(2.50)
0.45-
(2.60)
0.44-

(1.89)

57.43
(4.07)
3.63

(0.26)
32.49
(1.29)

46.491981 -6.42.
(5.50)

-2.90.
(2.75)

-5.96.
(3.70)

10.31.
(14.79)
9.32.

(18.52)
10.20.
(12.20)

1.42"
(2.85)

-0.42

(0.05)
0.33
(0.50)

0.83

0.86 65.531982

0.82 45.26

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



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-
iables makes any general inference about risk ex-
tremely hazardous.

TABLE 3

Regression Results
Model II

Part A: Historical

PIE = an + alDIE + a2gh

Year a. a] a2 R2 F Ratio

1981 -1.05

(1.61)
0.54
(1.38)

-0.75

(1.13)

9.
(12.

8.
(17.
8.

(12.

21.20
(7.05)
12.18
(6.95)
12.18
(7.94)

0.73 82.95

1982 0.83 167.97

1983 0.77 107.82

Part B: Analysis

PIE + ao + a)D/E + a~

Year a. at az R2 FRatia

1981 3.%
(8.31)

-1.75

(4.00)
-4.97

(6.93)

10.07

(8.31)
9.19

(4.00)
10.95

(6.93)

60.53
(20.91)
44.92
(21.35)
82.02
(15.93)

0.90

(15.79)
0.88

(11.06)
0.83

(11.02)

274.16

1982 246.36

82
C1'."
~
Z
C)

i

1983 168.28

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

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

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.4

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 (~) with the risk
variables excluded. The results of these regressions
are shown in Table 3.

definitions of "earnings " we report only the results for the

IBES consensus.

2 For the latest year, we actually employed a point-to-point

growth calculation because there were only two available
observations.

3 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

con~l.Fai'na~~~ cited here.

h~~~~'~' .See Maddala (1977).
th~~~ce. The R2 and t-statistics are higher
in every case. REFERENCES

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
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The search for the growth component in the discounted cash flow

mod,l.

David A. Gordan, .~1~'Ton J. Gordon, ana' Lawre'1ce T. Gould
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h~ yitc"\d at which a share of stiXk is s('ning.
also called its expeCted rehJrn or r~quired rerum, is
an ::r:tpnrtant statist!: in finance, Finns use it in L:hoos-
ing amcng investment o?purtunitics and financing
?lremarives, Jr1d investors use it in making po:tfoJil:J
dcdsions. :-':evertheless, the yi~ld at \o,'hich a wr.: i$
selling j~ a d.:!fu:u1t quantity to mea~u~, which h~
li.m1ted its use in the practiOf of fir.;tr,c~, Th~ p'per
develop' ~nd leGts ~ ba~ fur choice ~mOJ1S o'trrrna-
hVQ method~ of es~tins 6 ,hut'.1 yicld.

A ehAre'~ yield, likc n bond's yield, Is the dis-

count rilte :hat equzres itS e:xpect~d future payments
with itS curren[ pr:re, A bond's yield i3 easy to mea-
Sure under !he colIUnon praCtice of ignoring defauJl
risk, as the future payments are then known with

cerninty. The future payments on il sl1are, however,
are dividends and market pricc, .md these paymentS
are unccrta.:n.

The ~ommo1'l prdL-t1ce is to represent the~ fu.
Lure dividend p~>'Tnents with estimates of fwo t1um-
~rs: On~ i~ lh~ coming dividend, ~nd the other u ~
growth rate, The J~~ ciln b~ an e,timat~ of the long-
r.ln growth rate in the divldeltd or of the growth rate
11'1 pnce over the comi1'lg period, In the latter case. ~h~

estimate is aIled the expected holdi!\g-period retur:1
(EHPR); in the former case, it is called the disC2Ul\ted
cash flow yicld (DCFy),1 l.n either case, the estimate
of a sh3re's yield rf!.duc~ to the ~um of its dividend
yield and.1 future growth r:l-te, with the 1~lt('r in!~rTt!d

in some way from historical data.
Ther~ i." ~ wid~ va.ri~ty of ~cct'ptab)e methods

..
tor using historical dat~ to e;stil:1ate future gro\\'th.
lni~ \'ariation in :neth'Jd is illust:-at~d in the tt'~tiI:\ony
of expert wilneS3es bt?fore public utility CL)mmi...si:J:1S
on th~ f~ir :elum fur a puo:ic uliJit}-. 1:\ th~;~ ca~-
the estim.1t~s ~I'\d the rr.ethodG u~ed ~re ~ ~t~r u:
public ~cord- Somt! ide~ of the variuu, meth~d.. ~n
~ foLlnd in .\.ionn {19B4} and K\.)lb~, R~4d, 4nd Hi!:
(19~). The performance o( J1!cem.1tive <:)t1m~l1ng
mrlhod, hils b~en eX3:nlncd in Gl>rdon (197-1), Koh.
ReDd. and Hall (1~8o{). Brigham. Shome, and \'in$[)n
(1985), and ~arris (1986).

We have derived our basis for compar:"g tht
aCC".Jracy of alternative methods for tstima:ing '.hr
DaY on a share from the generally accepted prop-
ositions that yield ~hould vary according t:> risk, and
that !:>etA is the best estimate of risk. Hence. the DGY
...hoUld vary among shares with b~ta, ~nd., betWQen
hfJO methods for Q&tiZt'.ating growth, th~ superior

.methoci is the onw fu:- which th~ \Oar.AhoI'. in yi~ld
among wre, i.5 explained bettc:-r by the variation in

Ix-ta among the shares.
FLrst w~ present simple, plausible, and objec-

tive measureme"t r:lles lor impll'menting four pop-
ular and/or ~ttractive methods for ~timatjnc the

DCFY- We then describe how sample statistics may
bc u.sed to judge the accuracy of ~ch mftthud. We
;l!SO describe how ~ CAPM mt>de! h~, bQ~n u~d to
e~hmate &h.afQ yidd and explAin why we do not com-
pare it with the VDriOU~ DCFY methods. The followi:1g
,r:ct1on arries out W comparison wi:h samples of
utility and industrW shan:s, and [he la~t s~ction pre-

J
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sents the c~nc1Us1cns !1\;1 may bq drawn from th~

fin~gs.
Al TERNA l1VE MEASl1RE.."fENT
RUlES FOR A SHARE'S YlIJ.D

UndeT ~hQ OCF m~tJ,od t:Jr moc!~l fOf esrt'TIatlng
th~ ex?ected re~" on ~ stOck, ~e y!e.1d fOf the jth
,tock :,,:

DQ")'" = cm. ...GR.. (1;
Wh'T2

DO"'(.. = ::<Or ~"1eld On ~he jth stock ~'. tim~ t.

1)'1'0. = diVO:dend ,;,ield nn th~ it}, ,tock ~t lim\! t,

~nd

vR. -Iong."ln f;r":)Wth ~te j~ the diviricnd on
:he Ilh st~ck L~t investors txpect ~t time

are pro(es~!ona!s employ~d to for~st futurt per-

formance; their forecasts are widl'ly acccpted by
investors. The JaES coileroon of for~a5t growth rntes
cf security ani1lysts complied by Lynch. Jones. and

R)r"i1n has incr~as~d th~ popularity of this e$tirn~te.
As s!3ted earlier. ~'e T.ay also ~~ke thQ yield

on a sha~ as th~ sum of ti'\Q dividend yield and the
expected rate of growth in pric~ ovcr !.he coming ~-
riod. Th,i, ~nmat~ of Q 3narc', yield is Widely used
:n I~tin~ the CArM, with the average HT'R over the
prior five Yeolrs commonly used in such empirical
work. On the other hand. this es~te of a share's
yield VLlrles 30 ide]y among firms and over tlm~ as
to be patently in error as an cstimate of share yield.)

BA-'r~ 01 COMf ARlSON

To compare th~ ~ccuracy of tJ,Q four QGnmat~
of the DGY sated ~oo\re. WQ regre" !J'Ic dQ~D under
e~ch Q~nm~tQ on beta Icr" :l4mple of ,hare5. If KEGR
i5 tIte e3nmate, 51
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KEGR, = ~ .Do BETA, + ". (2)

Ti1e ratJonaie f,:>r tr..:s expre5sian lies in th£ Ii sk pre-
n1ium theory of share yield. where !.he )'harc yield is
equal to -.he :r,terest rate plus a risk premium t~(
~ries with the share's rela~ve risk. Hance. if BflA
is an error-free index of r2htivc r~, ~ is Qqua) to the
interest~. ~nd «, is the ri~ pTemiwn on the ~r~t
portfolio or st~nd~rd ~~.'

The hirJht:r th; rorr~lation ~tWeen KEGR and
BETA, a3~uming th~t a, Is posltivc. tbe greater the
confidence we may ha~ in ~GR as ~ e~timate of
OCFY. We cannot rely solely on the correlation,
though, in ~leding among the methods for estimat-
ing OCFY. Errors in KEGR as a basis fur estimating
the DCFY on the jth share have random and system-
atic compon'~nts. The former is ~. and its ~ver~ge
value can be taken ~ ~ rOOt me~n 'qu~re ~rror of
th~ NgrQs>ion (MSE). The larSl"r th~ root MSE of th~
mgre"ion, the le~' attracttve KEGR i.s as an estimate
or ehan yic Id. beau)C t.'1e eITOr makes the problem
of d1oi~ b~lwem KEGR; and KEG~ -~ morc acure.
(rnat problem w1]1 be discus:>ed shortly.)

The s~tematic error is the dille:ren~ ~tw~n
thc U!\known true yield on the jth shz-re, DCFr'jr and
the ..-alue predicted by Equatlon (2). There is no ob-
vio'..:s meaS'.lre of the sysrematic en-or. as we do not
:<:10W DCFY" but samp1e values of 0.0 may providQ
lr.formatior. cm its aveIa~ valu&. Th~ diffeteI1CQ be-
twee:1 a., and the itlt~~st rate j, ~ indicator of ~p-
tern~tic erTW. bQcau~ thg diffeTen~ i3 z~ und~r the
ri~k premium ~eory. Error in ~he mC':a5urement of
BETA biaf'l" <to upward, but, with the same BETA for
cam "hcrc wed in ill four regressions. differences in
~ arc inilicators of systematic error.'

I:i ",.hat £0110""$. \.."e omit the time and firm
subsmpts on ~e '{aricb!~5 wh~n they ar~ not re-
quired. Also- DaY wi'l ref,r tc. th~ unknown ~c
yield o~ a sh~~.

The djffiC\:l! ?ft'bjem in dr-!ivmg ar the :>CFY
i5 ~stimo.con ot :lie icng-n:n growth r:are that ifl.../:!-
tQT"3 apt'Ct- four e~t1ma:es of L~at q'Jantity ar~:

EGR = ratt of ::t)\-.1h ;:) ram:ngs FQT sh~r. over
~ prior ci~~ rc'.od. usuany !h@ l~sr Iiw

ye~rs;

OCR -rate DE 5rtrWth i" 'J!vldend per sharc over
~ ;;-nor tjm~ pcnod. U3wlly th~ lasr (:ve

YQ~~;
rnG = C(!nse~~~ .mong 5~ri~. analY'1 fore-

casts CI' t:1e grc:'"-1h r:te in euninss. ovcr
th~ r:r:xt Clvr. ~'c~rs; and

BRG = dn ~\'~:'.~(: 0.. er tht prior (iv, :-O-i~ of tn.
p;od'Jct ..1i th! .etcn!iCln ratc b ~r.d ratc of
rct'.:m on com.1'lon --.qUIt:. r on a st~.

Th~ ~$timat~ :)f share }'ieJd that incorporates ~affi of
these ~stimates of grc".th is d~I1oled KEGR. K[x;R.
KFRG. 3~d KBRG. respectively.

A Ca5e ':an ~ made .'or each cl the four meth-
1..~5 fo: estimaHng ~.th. KEGR. KOCR, a"d KBRG
}-a\~ !;J(:.~n v.r1deJy ~ed in public utility totlrnonyand
in "~arch on stock vaJ".Jcuo:\ mod~!3. The :at1~nale
for KEGR i, th~ beli('f ihat tr.e past groWth rate In
~mi11~, i.s tJ-..e ~5t p~dl~cr of future grl1Wth in earn-
tn;3 ilnd di\idends. The rntionale for KDGR is that
the future gIowth fi1!e in d.: ;d~nds is th~ statistic we
wa t to e~'ii~ate. and the pas~ di\-jiend record is fre~
(If l}-,e lloise in pas: eamir:g3.: The rac~ale for KBRG
is that A:I "ariabl~s \,ill ';;:o~' at ~nis rate if the fim
e1~$ r and r~tai11S b. Fl.irt}-.~rmore. as Gordnn .1nJ
GcIu!d ~~900) sl,ow, KEGR and KDGR will b~ bi~'Qd

~f: dir~cdon or ar:utt-.~r if r a..,d b have ch~ns&d
\.-. cr the last fIVe year~. A, ~c: KFRC. ~curity Qi"la)y~t'

~
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LNTR -o:\I:-p.:nt1d ri~.irl:l: intc~,t ratc.

EHPR... = ~xpt!ct~d hulding-pll!riod r4:tum on th.
m_rk~t porti~!j~.

T11ere is an important difference bet\...een this
CAPM model of snare }'ield and :h~ DCF model rep-
r~s~:1t~d by Equation (1). The latter is merely an in.
strument for measuring share yield: Th.ere is nothiI1~
in t"e OCF model that expl.ain~ the vanat::cn in }'ield
~mol\g ~~re~. The CAP~, on thc other hand, is .
tl1cory on why ~nd ~()W y:t:lJ y~rie~ d~ong ,hASe,.
but one mu3t 60 ;Jutsidc of th~ th~ory to c~timctt thc

vc:.mblcs on [he right-hand side ot Equation :';). Given
rules for estimating tht' v~riablt'S. EHPR and BETA,

emFuical work tt-.en provi.:Jes a joint- test of the theory
and the e~ti."natjng rule~, such as we are carrying out
here.o

I
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!.
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ThQ CAPM noneth21ess has bee:\ USi!~ to es-
timat~ ,hare yield in testimony b~fore regulatory CCrn-
mi33iur3 by a~)j~nin~ numbe~ :0 ~acr. of the
quantitie5 on th~ ri~ht-hand ~idl" of fqu~[jon (4). for
lNTR, J long-term bundyie!d i~ 5I)m~tim~~ u~i!d in-
~te3d of a onf-period rate. B~A is estimated by con-
ven'jonal methods-

The t-ig problem is th~ expected retur;1 on [he
market portfolio. Here ilie p!~ctice boas beL'n to u~
the ~verage realized risk premium over a period of
abc~t fifty years as thc cstimi1t~ of EHPR. -rNTR
in ~qu~tion Cd). Althou8h th., implicit a~!Oumption is
that the risk premium is ~ constant over time, w~
would expet."t the prem,jum to ch.1ng~ fron\ Ol\~ p1C'ri()j
to :;hc nc:xt for variou3 rt:~~on3, Amon; thcm ~hangt'
in the int~reSt rate, the risk premium on the m4-"¥.f;\
portfolio, and the relati~ taxation of inter.:st and
~harc income. Hence, this eshmate of share );eld is
morc or less in error at any ?i1rticular tim~, but we
have no way of estim8ting this error and comparing
the method wiL" the others.
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In ad:iition to rc;rc~ion ,tDQ3ri", ;hc ~mF'le
mean and standard deV1a t10n or KEGR is a SOurc~ oC
information on its accuracy as a method tor the es-
tilnation of DG"Y. U the mean dtparts radi~ally from
the long-term bond rate. or if the ~b!'ld3rU de~tiol'.
indicates an W'\re2.sonable ran&~ of vwt:on among
shares. the ac~cy of the n-.e:thod is op~n to ques-
tion. .AJ10. the s3m?le mean may be a source of i1'\-
forrrlation on th~ gystematic Qrror for ~ method of
estin\at1on. Hence, sample value" for ~he mein, stin-
dard dt;~tion, correl4tion, root MSE, .1nd con~t4lnt
term all cClnmbute to a judgment on a metho&s ac-
a-.xacy tor estimJrin6 the Dcrl' on a sh2:-e. Unior-
tunately. there is no simple crit~riol\ for choice a.T.ong
t..,e alter:\a:ives.

Once a condus.:on is reaLhf.'d on the most ac-
curate method fur estimating DLFY -~y. KfGR-
'.\.'~ then h;l\ll! the problem of c:hoice betwten K~GR,
a."'Id ~CR; -Cj ror the jth ,ha]~Q. If th, random Qtror
1n KE~ U d1.:c to cnor in ib mcl1,urcnent for th~
jth shar~, w~ simply U5e the value predicted by Equ~-
con {2}, which Is KLG~ -!s. On the orner hand,
KEGR and DCfY may Vilry ilmong share~ with other
(orr.itted) van&1bles a.s wcll as BFfA, :n \vhich Qsr ~
is also d'.ll? to the omitted variables, and KEGR, may
be the better estimate of DCFY~ Unfortunately, we
have no bas~ for choice among these two hypothcses.
and the srnalle. ~ root MSE the jess troublesomethc problcm of choicc bctwccn thcm. -

A morQ favorab:Q tax ~;atrnQnt of capit.:tl gainJ
UVCT dividcnd3 ,hould makc invC3tOr3 prt'~r ~piml
gam., !D liiyjd~nd~. A5 Br~nruln (1m) hA-' ~hown, thc
yield investors require on a share would :hen vary
wi:h the exc~ss of its dividend yi~ld over the interest
rate. To recognize this, Equaticn (2) beco~es

KEG~ -~ + QIBETA, ...ApM~ ~ ',. (3)

",ith D.\{!; t.;e ~-e55 of the dividend }ield o"er ~e
interest rate to:, ~!1e jth firm. A:though the ta~ effect.
should nukc a. positive. its infonr.arion in D1-fi on
share ~ WO1Jld bmd to m~~ Dz 1'.883tiw. Th.t is,
di vidend yield vari*cJ inverse:y ,oIitr Qxpected growth.
I1l\d we would find az ~gative m,umr ~~ ~wth ~
ri:!ky. To the ~t tNt tht:3e two irulut'nCC3 of the
dividend yiEld offset each other, tlz will tend tOward
zero.

COMl'ARATlVE PER.FORMANCE

WQ orr:Qd out our empirical work ~'ith a $am-
ple 01 75 large electric: ~nd ga' ~tiJity finns ~nd ~
.:\ample 01244 £irm:s that includ~3 169 indU-'Loial firn:I..i
drawn from th~ =&P 400. w~ obtAin~d ,hr.~ yjcld
under the four methods for estim4ting it as of the
start of the year for the years 1984, 1985. and 1986.

For the explanatory variables, BEr A for each

shi1re on each date was obtl1ined by rrgr~s5ing the
monthly l-U'Rs for the share on the mon:hly HPRs for
the S&P 500 over the prior five years. D~ for 1 share
i,; its di\'idend yield less the in.ere5t rate on the ant-
month Tre~~ury bill at the ~brt of each year. ECR and
OCR are the growth ra tes in earnings and in dj\;.
d~nds per share: ~s~tiveJy, over the prior!ive year:!
a, ~portc:d on th~ Value Line Tape. BRG 13 a weighted

The CAPM theory of how e~ed reh1m var-
il?5 among $ha~ ~ been proposed as ;:n a;t~mative
to the DCF modt'I for meas-.:ring yield. its value for
the jth srock is

EHl"R, ; ll'rTR.;. !lETA,{EliPR.. -INTRJ. (4)

wh~rt:

r.H:"R, = expected holdlng-p~.'1od return an the
jr" ,hare.



model is a substantial improvcment. The OMJ coef-

ficient, Ct~ is positive and signif1G1nl in every Yt~r,
meaniJ'lg that the unfuvor~ble bx effect of a hiSh div-
idend yicld domm~te.. ~e favurable n.,k c£kct. The
cx:>e£fioQnt ,:>n BETA i3 po~tivc 11M -'irjnificant in two
of the thre-e ycar3. Th~ only djstlJrbtng featUre of the
di)ta u the ,harp fall in Rl and the corTesponding rise
in the root MSe relative to the st~ndard deviation uf
KBRG as we go from 1984 to 1986.

The KBRG statistics for ~D shares are substan-
tially inferior to the utility !Oharr statistics. Thl$ forces
the unhappy conclusion that. for industri;Jl shares.
BETA is a poor measure of risk. or KBRG is a poor
measure of OCFY, or both.

Th8 KFRG ~bti$tjcs for thc utility ~mp!e a~
&uperior to !hQ K'dRG ,~~tia. The m~nn.s are reason-
~bJe under the two critcria of being abo,,-e the Interest
rete and r:1cr.iiI1g with It. The range or variation of
KPRG sugg~ted by its standard deviations seeD15
reasonable. The stOltisDcs for the beta ir.odel are a
slight improvement on th~ conesponding stalisti~ for
KBRG. Furtl'lermo~. the two-factor model does ~
gcod jub of expiaining the variation in KFRG among
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.YCt"D~ of the retention growth rates over the prior
five ,!ea~.' and FRG is the average of for~t growth

r3~ in earnings over lhe nex: five years reported by
IBFS. The curr~sponding estimates of share yield
\vert obtained by adding the d~vjd~nd yield at the
!!.2.n nf 1';(\c:"1 year to the estimate of growth.

Table 1 presents f11e sbti,tics ~h~ t wolobt.ined
-:vith KBRC and KFRG ~~ the ~tjmat~$ of DCFY fOT

t~e ~mple of utility Sh4~ o1nd or an ,ha::~. The
mE'~J'$ of KBRG for th~ utility sha:-es seems reason-
able. with the intcre~t r~te on ten-ye&lr govem:I1er.t
rond$ tl1e st1ndard cf comFari~n. the latter bei.,s
11.67'.\:. 10.-13'1c. alld 9.19% at the start of 1984. !985.
and ;98fi. respe-:tivcly.' The standard deviations for
KBRG :i:2 5:n?ll er.oug.~ to mzke its raI1~ of variation
weD ~ithin ~he bou ds of rP:3S0n. The lower me..:'1~
!or an shares r~-e~1 that thc means for indu~trj~
5hares are. bEJc~' the means for wtilily &haTe,.' This
CAsts doubt on ~. ~C"CUrat."Y of l<BRG a, !1 ba:\~ for
estimatir.S :J'IQ DCFY cn indwtri.al ~hare"5, cecause
:ndu..tri.J3 ar~ ri~kiu than ul:ility sh'i1res.

Thc beta :T1t1del ~xpli1lns none Of the v;sriJtion
in KBRG among '.Jtlllry shares. but ilie two.factor

TABLE 1

f1OD1pl8 and R~~~ 51atisna tor ~KC; ~nd KFR.G,
Utili&- S""r~ &t'd All Sh.,.~, 19&4. 1')tj3. and 1986.--
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~
;:)

£
:=~

14.~
1.~

IJ.~
1.21

().I2)
~.87
O.Oli

12.75
1.11

('2. 19)
D.~

(4.88)
).63
0.262

14.~
, _1_:

l~.U
1.-"

(097)
2.52
0.013

U.&5
~.43

(3.13)
~.6I

(8.22)
1.8:
0.491

1~.56
].43

13.48
3.fr1
{4.1-4}
1.29
0.190

J2.46
3.85

(~..l3)
O~

(6.52)
].a;
0.491

12.93
1.42

Uj4
0.42

(0.37)
1.43
0.002

11.97
O.~
(0.88)
0.11
i~.65)
I.U
0.232

~~
S~nd;1rd rx-,;~tiCft
~ ~l"d~! ~

0-

1",lo1t."..:
R:JOr ~!~t
it-"

r .."..t .c-.r:r \f c...1~1 a,..
t-i!3listir
a~
wulistil.
Roc.t MSE
R'

U11UTY 5IfARe5 (75)

12.93 15.64
1.~ 2.26

13.~ IS.14
-o~ 1.Z5
(0.19) (0.93)
I.1n 2.2h
0.00] ; 0.012

12.42 13.30
0.11 3.28
('J.08) (J.DI
0,,)£ o.~
Q.81) (10.73)
1.73 1.41
0-100 o.~

ALL SHARES (2")

1298
3.86

lS.OO
-2.47

(':.2..'1)
J.7J
Q\1b'1

i~J4
0.09

(G.]))
1J.-iH
;6.04j
3."9
0.191

1~.19

3.21
14.i1

-1.91

(4.13)
3.10
0 .nfI6

14.4Z
-1.11

C2.~)
[1.17

(2.09)
3.CIS
O.U!3

li.~
].~

1).90
-2.40

(4.25)
).40
U.C69

13."
-2.51

(3.45)
-0.02

(1).24)
3.41
D.CiU

16.17
2.1.0

13.5&
0.7'

11.83)
2..59
0.014

15.«)
1..)7

(2.69)
0.11

(2.01)
2.57
0.030

13.'57
Z.J2

14.:.0
1.72

(5.29)
2.20
0.104

14.61
1.4-i
('..52)

-0.06

(I.l21
2.211
C.I~

14.31
2.JO

12.'7
2.05

(5. 7tJ)
2.16
0.118

12. 73
1.61

(3.49)
-0.10

(I.SJ)
2.16
0.127
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utility shares. The R2S are higher hr;re than for X:SRC
in e\'ery year. Finiilly, 01 is positir.'e ~nd ~igniflQnt in

every year, and 0; is not ~igni.fic:~t only in 1986.
Th~ implicit means oi KFRG fo!' ilie industrial

...n3r.b'~m high o..Jt !'lot beyond rea30n. On the other
~nd, tnp resre'~on 3tAb~hC5 for the JII-shares ~m.
pl~ Are not good., wruc:h Icads tu thf San'lf urJ1t1ppy
':ond~"on fOf ir.dustrtAl shares as Wl' reached for
KBRG.

Table Z presen~ rJ'Ie 5UtiStiCS that wr; obtained
using KEGR and KDGR as estimates of the OCFY 0:1
th~ shares in our samples. Comp;l!ison of the regre5-
sion sutisli!:S \\i~ t.h~ in Table 1 revl?al!O th3t KEGR
and KD::;R. partic-.JlZ1rly thAI former, fall short b)' I
\\ide m.1rsl.'1 uf the rert'orm~nclJ of KBRG 8:1d KFRG
~~ ;:,nmates of th~ DCFY On ~ "l-,are.

1:
r.
;
I;

~
00

~.

ca.u of growth by ~~(:urity sn4/,:,sts (KPRG). Cnrtr1a
for th~ c:ompAri~ ~rt' th~ re~sonab:ene!9 oi samp/~

:J\C4ns 8nd standard de\iar:ons and the success or
b~ta and dl..1dfnd 'yield In explaining the vandton ir.
DC? yIeld a.mO;\g shan:s, For our sample or utlity
s1'.3res, KFRG perfont\ed 'I\'ell, with KBRG, KXR,
~d KEGR ioIloW"ing in that order, ar.d wirh KEGR a
distant fourth. If we had :15ed past growth in price.
it would have been ~11 e:'Ien more disunt fifth. ;\."~Vt'l.

theless, non~ of th~ tou: estim3~, of growth ?ir-
formed well untlitr th~ crit2~ tor a 5anl pie ~t
uldud~d indU$tri~1 sh;'rQS.

&(ore ~:ng. n'e h4Y~ three observations to
m8kc, First, the superior p~r!OrmanCE by KfRG
~houJd comc as nu surprise. .~ '-,"OUI estimate) of

growth rely upon past data, but in the ase of KFRG
a. larger bcdy of past d3.~ IS used, filtered through a
grc~p of security analysts \..ho adjust for abnom"lal-
ities that are not considered relevo1nr for future
gro~'th$We assume this is done by any anaJ,st \,'ha
develops retention growth estlm.1[~ of ~";eld for ~
rum. [f we had done thj, fur ~n iev~nty-fjv~ t~rms in
I1UT utility ~~mpIQ, it is 1i1;Qly ~hat ~he oorTclations

CONCLU5!L'N

We r.ayc corr.pcred the accur"l)" uf fcur meth-
ods tor est1.-nating the growth component of the dis-
counted cash fI"w )ieJd on a share: past grO-wth rate
in ~;tmi.'1gs (KEGR), past grow:h :-a:e in dividends
(KDGR), pc.st retentcn groWth:ate (KBRG), and fort-
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TABLE 2

SoimpJo! and ~gre~ion S~ti$tic:s lor KEGF. and KDGR.
Ublg' Sh~rtS and All Shares, ]~, !985. ~d l~~

]~16
3..~1

~.lS

1~

(0,,80)
3 _.,~

O..Ola

1~.20
3.~3

(1..b6)
DA7

('.)2\
3.11
0.1..12

0.32
3.~

16.18
o.~
(0.20)
3.&9
0.001

13.a3
O.b6
(0.32)
~13

(0.661
.\~

o.w

:376
~~1

1.;.~
3.53
(2601)
2..1:!.
a.Chi

135.;
4~
{3 .251
0.35
(2.80)
2.21
J.1&O

1:.13
2.21

12.30
3.99

(2.32:
~15
".IX!'

12.64
3.78
l2.lD)

-(i..S
(1.21)
2.14
O.1Zl

~n
Sc.nCo1rd De\1~Qan

Bcu Model a.

~I

l-i l..1i>tir
Rcot MSE
R"

Tw(>-F3C'.OT Mooel a.

G.,
t.,bash,
8f
t-lt.bo:~
Ro~.\{5E
Xl

UTJUTY SHARES t7SJ

1.J.91 16..J'J
4.~ .3.12
0.51 15.i3

-787 1.!3
C2-16) (D.99)
4.55 3.12
O.~ O.CI3
lB.i'6 l'.l~

-~JJ3 J.&5
(2.18) (2.23)

-0.13 C.61

(0.-121 (S.C2)
4.58 Z-iU
O.~ 0.269

ALL Sf/ARES (244)

1:.14
JO.b7

13.96
-S.9C

(J.U)
10.-11
O.QS1

11.84
-1.36

(U.77)
0.51

(3.S1)
10.18
0,t1J7

'1.42
II.&'

18.28
-11.16

(707)
10.65

0.171

18,01
-1~.~9

(5.27)
0.15
(\J.SS)
10-67
0.172

1.M
1:.~
19.53

-lJ.7C

(8.10)
10.:'8
0.213

19.91
-14.62

(6.72)
-0.11

(0.67)
10.19
0.215

15.C8
6.GB

15.15
-0,09

!O.~i
&.09
Q.~

14.31
J.17
(2-73)
O.bl

(~.57)
S.86
~.O8C

13.63
6.30
0.04

-L/I

(1.92)
6.27
0.015

14.11
0.63

(0.55)
O.SS
(3.-',>
6.13
o.ow

11.li
6.71

15.;"
-~.7~

(~ ..1)
e.'"
O.llif

H.79
-3.25

(2.30)
3.:}4

(1.~)
~.~
..",.".~

M~
Sland4rd Dt.'"ViatiDn

~!8 Moc!~! ~
~
t.s2ris~
Rool.\1SE
W

Two-F3cor Mode! a.
~
r-s~tlstIC
~
I~GJtis:ic
RLXIr MSE
J(I



would ha\'t be:en 13 good or better thm tho'G Op-
I3incd \\ith th~ ~yst ~stl of growth.

Serol1C. we eDtnmQd Shari' and nu[ ~
il~. becau~ OUT :>bj~\~ is to e,6mQ~ th~ DCFY for
sh~~~ Ind not for pcrtfolj~. A~ t:ommon pra\.'tice In
~bng the CAPM h~ ~~n tQ cxecute te:;tS on port-
~lio' mstead of ~h~,. we clas3ifi~d our populanon
cf "harc5 ir.t:J ~ portfolios on the basi~ of t.helr beta
VdUt5. R~yes~10n statistic; \~ substant1~y un-
d1ang~d. except !t:at corr~Iatior.s increi1Sed dramati-
callY.

I ~ ia an ~nOmlOu.s volutnQ ot ~mpirial watt davOted ~

d)sco"~8 whether th~ tht:<:Ify U true, bu: thls't'mplncaJ
work docs not provid. u~fui K'timat~ of ~c CHPR on i
sha~. To ~,t the truth ot Eq'.lation (4). t..~e pramce h~
been !o ~gre$s EHPR on BETA for ~ $ample of flrn1S with
the J~ge realiud HPR over the ?r1or five or so yean
\I..d ~ An otilT1a~~ of the EH17.. ~use of the large error
:n the reali;z~ HPR over A prior lime ~od. as noted ear-
1Jer. ntither lh~ actual value, cf the d~pendcnt variable rX>r
lhe \?Jues predictcd by the mcxi~J A~ osable as 2St1CUte$
of 5!\are yield. ~ F~a and MacBcth (1973) and Friend.
We~(eri1eld. and Granito (1978).

, 5RC (c\r a yY.r ~ e~rejnS' b~ diviCa1d div1ded by th~ cnd.

of-y~a! book value. The ~tim~1e of the e~,~ vaJu~ 43
of the start of 1986 is O.3BRG85 ...O.25BRG&4 ...O.20BRC8J
-+ 0,15BRG83 -"- O.lQBRC82 U ~ny vaJuc: 0( BRG was neg.
attVt. it was set equal to uro.

FinaDy, W£ mu3t zcxnowledge that we h.ave no

biJ~is .'or estirTlaciI\g the expected H?F. or OCF )-;eJd
fOl indu.stri.11 shares with any ~on£idence. Thc:ori~
on .rt.~cial d~cision-makin6 in indu,t:ri~l ccrpora-
Cans ~t rely on \hat $tilti,nc ~ a weal< emp1r1cal
found~hcn.

.\Ye g~ed tne yield, on 3hiJ~ to be aoove the risk. fret
inttresl rat!. but with ~ high enoush inlerc3t lUte the more
fa..'Orable tax b-utm~nt o( shan!.S can reduce the vi~ld bel;>w
~e Intflt'St rate. rntere,t ra:es wen? not th~t high i11 th~
yea~. See Gordon and Gould (l~b).

I Thw EHPR os a Of":p-~od ~kJm. while the I)Q."Y Is 3 ,eld

10 ma:t:.;tv measure. Tho t.vo m~v differ in actuality be-
ouse oi mea5Ufemenl prol:-~~s. bul :hey also "'~y diJIw
in Uleory. That is. 'JIey m.1V differ in Ihe sOlm~ way that
1n1tT"l'Sf r3rcs on ~nds oi different ma~rities mav diffr:r.
~ Gordon and Gould (19M!}. This SOUTC~ of a:ff~rer.a
bt~ tHFR end DCFY "!'Vin ~ ignC'red here.
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.The 'tDtiS~O ~rted for al\ shar~ and fCLutility shares
werv a~ obhinod 1:1J' i"dU3biDI ,haS'CS. AU methCKiS ot
~tim:Jtit.m performed so poorly m industrial "'4r~. how.
ever, as :0 sugg~t no conr1den~ can be placM in any of
~m. To sav~ sp~. we do not present statntics for the
IndustJial sha~,. Whateve. ~.~ want to know about them
CDn ~ d~daced by comparing the data fcr ~'I shares and
u Iility ~harft.A "ice~.. ;:t;.~~ed hypothesis :5 ti'I~t div;d~nd, contain in-

/Qrmiticn on eJming5. beca~e ~na.ement ~ts the djv.
Id~d to ?1Y nut a stilblt fr3ction of ncJml1 or ~anent
r.m\in gs .- -

REFERe~
'Over ~ I;,.'~-yev pGriod. Iner~ may CY~1'1 be i n~g3ti~ rate:

of growth in p:1Ct for; Jarse nL:m ber of r=5. Fu:"thmnorc.
tl1is n~:lDVe ~ rat~ may be: I~r in absDl\Jt. ",,!u.
Uun the diVlOend ,iIJd. ...'hid'! J~ad... 10 th~ conclu:iion that
Investors arc hCJd~ sum .~hares to tam a nesabve return.
The ~UC':-CJ of n~atl'J(; [-ares of glO"'~ in pnce ~ ~duced
J$ In. ?ri"J' timo perio..i uxd in ib calcuJadon in~ascs In
Jerr;th. As ~~~ !aleS pbco. however. ~e ~timAh: of th:
expectcd ~~m {O"; 3 firm approaches 2. ccn5bn~~ 3 ('on-
51.1nl DIL~ ~ dividend yield. Th~ ~~ ~~m on a
shm is 'JT,e !tJb!hc for wruch it is an error to assumr. that
~oons 01~ on averag~ rc~d.

I Equation (2) i(: Ci::ni];1: t~ the CAPM ~:din5 to SharP'-".

Linmu, oird Mossin. Th~y aIrived ~t this exp~5ion undcr
very .i&OrDus ~sruJ:tp!iOn.5. The heuristic risk pr~ium
lnod~1 is 3.1~~tel3i OtJf pwposcs.

I n ~'! 'Ix- t+,ou5ht that Thi!U"s (19~) c:~mposilion of the

diffe~a bet'"'.en lhe /lch!i11 mnd predicted vilues of a
variable can be used h.~, bur in fad thAt d~ccmpo~iticn
~titS !O a diH!!rmt prcblem. It asSum~5 ~l the o"bRrved
(ICtUal) past values of a V;In;)b~ are he of error, and It
dtl,"\)mpc5es the (!TOr in 3 muclel that is ~pl~d to cxp:J~
thr pa~ VD~. Thc purpose v~ The1l's d~composltion Is lcI
cst lighl on the po'~Dic ~rr~r m u3ing /t1C model tQ p~dict
futur~ v~lu~ of ~e de~ndent ~r.:able. Our problem i3 tD
~e which sri of o~etvN va/IJe'S is closest to the true
\"JlutS. with t.,,~ risk Frem.ium \hexy :J! share yicld and
BETA ~5 ~ SQU1C~ ot Infomlation on the true VGI1;~S.
Th,u"metf\w '\voul~ -= 4ppropri,alf rCf decnmposing the
diffm0C2 betweG'r. :he .ctu~l ~d ?r~dicto;d 'taJuo 01 th~
rmliza holdjng-~riod rt~ \}n a sluN. The act\lal vuuee
h~re can be observc.~ witnl>u t ~:r:)l.
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