BOEHM, KURTZ & LOWRY

ATTORNEYS AT LAW
36 EAST SEVENTH STREET
SUITE 1510
CINCINNATI, OHIO 45202
TELEPHONE (513) 421-2255

TELECOPIER (513) 421-2764

Via Overnight Mail

January 26, 2006

Beth A. O’Donnell, Executive Director
Kentucky Public Service Commission
211 Sower Boulevard

Frankfort, Kentucky 40602

Re: Case No. 2005-00341

Dear Ms. O’Donnell:

It was brought to our attention that some of the attachments to the data responses of the Kentucky
Industrial Utility Customers, Inc. to the Commission Staff and the Kentucky Power Company were inadvertently
omitted. In that regard, please find enclosed the CD referenced in response to Staff Data Request No. 1 and the
original and five copies of the attachments referenced in response to Staff Data Requests Nos. 20 and 23. Talso
enclose the original and five copies of the attachments to Kentucky Power Company Data Requests No. 1, 27, 29,
30, 33, 34, 36, 37, 38 and 42. Due to the voluminous nature of the responses, copies of the attachments will be
made available upon request to all other parties of record.

By copy of this letter, all parties listed on the Certificate of Service have been served. Please place this
document of file.

Very Truly Yours,

David F. Boehm, Esq.
Michael L. Kurtz, Esq.
BOEHM, KURTZ & LOWRY

MLKkew
Autachment
cc: Certificate of Service



CERTIFICATE OF SERVICE

[ hereby certify that a copy of the foregoing was served by mailing a true and correct copy, by first-class
postage prepaid mail, and electronic mail, (when available) to all parties on the 3 1¥ day of January, 2006.

Honorable Elizabeth E. Blackford
Assistant Attorney General

Office of the Attorney General
Utility & Rate Intervention Division
1024 Capital Center Drive, Suite 200
Frankfort, KY 40601-8204
betsy.blackford@law.state.ky.us

Honorable Joe F. Childers

201 West Short Street, Suite 310
Lexington, KY 40507
childerslawbr@yahoo.com

Honorable Kevin F. Duffy
American Electric Power
Service Corporation

1 Riverside Plaza, 29th Floor
Post Office Box 16631
Columbus, OH 43216
kfduffy(@aep.com

Timothy C. Mosher, President, KY Power
American Electric Power

101 A Enterprise Drive

P. O. Box 5190

Frankfort, KY 40602

Honorable Mark R. Overstreet
Stites & Harbison

421 West Main Street

P. O. Box 634

Frankfort, KY 40602-0634

moverstreet(@stites.com P . 5 e
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Michael L. Kurtz, Esq.




COMMONWEALTH OF KENTUCKY
BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of:

GENERAL ADJUSTMENTS IN ELECTRIC
RATES OF KENTUCKY POWER COMPANY CASE NO. 2005-00341

KENTUCKY INDUSTRIAL UTILITY CUSTOMERS, INC.
RESPONSE TO
KENTUCKY POWER COMPANY'S
FIRST SET OF DATA REQUESTS TO

ATTACHMENT TO
KENTUCKY POWER COMPANY’S

DATA REQUEST NO. 1




Uk, WN PP

Kentucky Power Company

Summary - KIUC Depreciation Expense Adjustments

For the Test Year Ended 6/30/05

Remove $32,000,000 million demolition costs from computation of net salvage costs.
Correct Account #312 Interim Retirements by removing additional retirements in 2007 and 2009.

Use full history of additions and retirements to determine interim retirement rate for Big Sandy Assets instead of last 30 years.
Use of Net Salvage percentages on overall functional account basis instead of judgement percentages based on retirements.

Use full history for all Net Salvage percentages instead of just the 15 year period of 1990-2004.
Delay retirement of Big Sandy Unit | five years from 2015 until 2020.

Total Adjustments

Total

(1,409,132)
(272,735)
(909,118)

(1,352,141)

(2,694,468)

(90,912)

(6,728,507)




KENTUCKY POWER COMPANY REVENUE REQUIREMENT
SUMMARY OF KIUC RECOMMENDATIONS
REVENUE REQUIREMENT EFFECTS

($ 000's)

Capitalization Issues
Reduction to Reflect 13 Month Avg M&S Inventory (73)
Remove KPCO Reliability Capital Adjustment (597)
Recognize Additional Pension Funding in 2005 (660)
Remove Prior Deferral of RTO Formation Costs (129)

Operating Income Issues
Correct Error in Off-System Sales Margin Roll-In (2,035)
Increase Off-System Sales Margins to 2006 Projection (5,102)
Increase Off-System Sales Margins for New East/West Reallocation (3,620)
Remove Amortization of Deferred RTO Formation Costs (160)
Remove KPCO Reliability O&M Expense Adjustment (6,103)
Reduce Pension Expense to 2006 Amount (288)
Reduce OPEB Expense to 2006 Amount (96)
Revise Depreciation Expense for Changes in Proposed Depreciation Rates (6,760)
Reduce KPCO Storm Damage Adjustment Based on 10 Year Average (386)
Increase PJM Transmission Revenue Credits (399)
Reduce PJM Net Congestion Costs (2,121)
Remove KPCO Big Sandy Plant Maintenance Expense Adjustment (2,305)
Remove KPCO §199 Deduction Tax Savings Included in Filing 414
Correct Error in Tax Expense Due to Interest Synchronization (74)
Remove OH and WV Taxes from Gross Revenue Conversion Factor (135)
Revise Kentucky State Income Tax Rate to 6.0% (675)
Include Corrected 8199 Deduction Tax Savings (548)

Rate of Return Issues
Reflect Return on Equity of 9.350% (11,639)

Total KIUC Adjustments to KPCO Request (42,492)
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THE SUPERIORITY OF ANALYST FORECASTS AS MEASURES OF
EXPECTATIONS: EVIDENCE FROM EARNINGS

LAwWRENCE D. BROWN AND MICHAEL S. ROZEFF*

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 ([1]. [3). [4]. {5], [12).
{13}, [14], [16]), [18], [20)) instead of 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 ol market earnings
expectations.

However, the mere existence of analysts as an employed [actor in long run
equilibrium means that analysts must make 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’ forccasts lo sophisticated time series models
conclude that analysts’ [orecasts are not more accurate than lime series forecasts
(Cragg and Malkiel (CM) [9]; Elton and Gruber (EG) [11]). This evidence plainly
conflicls with basic economic (heory. Ilence, 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 | considers statistical tests and experimental design. Part Il contains the
empirical results. Summary and implications appear in Part L1,

* College of Business Administration, The University of lowa, lowa City.
1. We assume that forecast purchasers do not derive nonmonetary benefits from forecasts.
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1. ExPERIMENTAL DESIGN

A, Stuatistical 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 U {25]
and Student’s 1. In this section, after discussing the defects of these statistics for

evaluating two or mo recast methods, the allernative statistical methods used in
this study are introduced.?

Theil’s U-statistic (applied to earnings) is the square root of

T - * 2
2 (Py'l_Ail)
2 te=1
Ule e

2 Af
toe]
where 4',.,=change in actual earnings per share of firm i from r—1 to ¢,
PU,=prcdicted change in earnings per share of firm i from (~1 to ¢ by
forecast method j, and
T=total number of time series observations.

For its computation, it requires rime 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_; to that of a naive, no change, earnings
forecast model.*® 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.® 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 [orecast 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 seri odels selected from the same time pefiod i which comparisons with analysts’ {precdsts are
hi

made, rocedure In{rodUTES ex posf selection bias.
. EG computed "Theil's [ ¥ rather than changes. This statistic has unknown

sampling properties,

4. Py = A, and U, =0 il prediction is perfect in every period. If no change is predicted in each period
(.. Py =0), Uy=1; 0< Uy < 1 if prediction is less than perfect but better than the no-change prediction
and Uy > 1 if forecast mel{\odj 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.

005209
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The Superiority of Analyst Forecasts as Measures of Expectations 3

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 f-test [17]. An allernative non-parametric st of the
median difference is the Wilcoxon Signed Ranks test [8].

The paramelric paired ¢-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., | Py, — 4,}, where P,,==hrm :“ﬁb‘r‘e’c‘zfs‘"t'é’d‘?rmngs
per share for period by method j and 4, =[irm {’s actual earnings per share in
period 1), the test's assumption that paired differences are drawn from the same
population is violated since each error dilference depends upon each firm's
earnings per share level. Il applied lo error measures stated in ratio form (e.g.,

|P“==‘74;1’717!'1)"Iﬁ"3‘stribulional assumptions of the paired t-test are also unlikely
to be fulfilled since ratio measures apphed to earnings per share data are

domxnated_ylg_gﬂmm_bgwﬁl__eﬂgmgs per share ar n¢lose to zero.

Meaningful pairwise comparisons require test statistics 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 r-test
I8, p. 213).

For tests of several forecast methods, the generalization of the paired r-test,
two-way analysis of variance, is inapplicable.? m&]—,-ﬁich is
based—oh Two-wayamatysis—of—variarce—by ranks and is independent of error
definition, 1s used instead. —

For an error measure, we choose relative error ignoring sign, [Py, —4,|/|4,], a
metric which is likely to be of interest to forecast purchasers.’ In any event, the
Wilcoxon test statistic is insensitive to error deflinition (see [n. 16).

B. Forecast Horizon

Because economic¢ theory provides no guidance concerning the association of
analyst superiority with a particular forecast horizon, several horizons should be
investigated.'® Our choice of horizons reflects the following considerations: (i)
micro-level information obtained by analysts often concerns earnings of the follow-
ing several quarlers or fiscal year; (i) current Tiscal and monelary policies affect
edrnings ol the subsequent one to five quarters; (iii) publxsheﬂorccasts are
available mainly for short horizons. We thus investigate point estimates of quart-
erly_earnings per_share jor forecast horizons of one to five quarters. We also
examine annual earnings forecasts. The basic time series data are quarlerly primary

7. EG’s cross-section parametric f-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
f-test to cross-section earnings dala (see fn. 16).

8. Preliminary tests indicated serious violation of the homogencity of variances and additivity
assumptions, basically because of error outliers. Violation of the ANOVA assumptions also prevents
application below of a faclorial design with sample year and forecast horizon as raclors. forecast
method as treatment and firm as replication.

———— e s
9. For a discussion of the deficiencies of using 1Py} of [Py + A,]/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 T?OVi“‘
‘ dividends and other capitalization changes for the years 1951-1975. fitted

Ex ante conditional predictions of all forecast methods are determined as follows class ¢
for a sample of 50 firms for each of the four years 1972-1975. Starting with third

model!

quarter 1971 earnings (111/1971), conditional earnings per share predictions for the a '5ea

ith firm by the jth method are obtained for the individual quarters of 1972. The ‘ r{@

forecasts of 1972 quarterly earnings, conditional on I11/1971, are denoted literat

Py(1/1972] 11/1971), PU(II/19721III/1971), P,j(III/I972[lII/l97l) and _7{5—

P (lV/l972| 111/1971). Moving ahead one quarter, predictions are again obtained since

: for each of the four quarters of 1972 made conditional upon 1V/1971 earnings accur:
) data. Again moving ahead one quarter, predictions are obtained for the last three firms
! quarters of 1972 conditional upon knowledge of 1/1972 earnings, etc. Table | exper

shows the set of 1972 predictions so obtained. With these conditional predictions, ,“me

relative forecast errors ignoring sign are computed for each forecast methodj over o BT
five distinct quarterly forecast horizons for use in the quarterly error comparisons. estim
Annual earnings forecasts for 1972 are the sum of the forecasts P (1/1972] are U
IV/1971), Py (ll/l972[lV/l97l) P, (lll/l972|lV/l97l), and P, (1V/l972! ‘ Surve
IV/1971), that is, the one to four penod ahead pomt forecasts made conditional for
upon knowledge of the prior year’s fiscal earnings.!! Aflter oblaining analogous Te

forecasts for the years 1973, 1974 and 1975, quarterly and annual comparisons are the ¢
repeated for these years.

v/
Se
TABLE | time
SUMMARY OF PREDICTIONS BY FORECAST HORIZON FOR 197280
! Quarter Ahead 2 Quarters Ahcad 3 Quarters Ahead 4 Quarters Ahead 5 Quarters Ahead®
PA/IT2IV/I9TY)  PI/1972(111/1971)
PLAI/I972(1/1972)  PLAI/19721V/I9TY)  PL(11/1972]111/1971) ‘
P‘I(lll/l972[ll/l972) P, (UHL/197211/1972) F,/.(HI/I9'IZHV/1971) Py(lll/l972]lll/l97l)
PAV/1972|11/1972)  PAIV/IOT2{N/1972) P, (IV/1972)1/1972) P (IV/1972{IV/1971)  P,(IV/1972]111/1971) Sea
] *Predictions missing from the table (c.g.. P, (1/1972}11/1971) P,(11/1972111/1971) are absent because our source of . per
3 analyst data does not contain these forecasts. cha
; ®i and j refer to firm i and method j, respectively. ‘ for
; ¢ Five quarter ahead are available for BJS and ¥ only. g yez
C. Time Series Models and Analysts’ Forecasts 1o
; 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 k \
! time series data. The BJ modelling technique enables one to select the most un
! appropriate time series model consistent with the process generating each firm’s i :
3 time series of quarterly earnings per share data. BJ models, by not making a priori ’ ide
assumptions about the processes generating the data, subsume autoregressive, 4 me
i ! au
co
11. Beaver [1] concludes that a quarterly approach to predicting annual earnings is at least as good as : {O;
an annual approach to predicling annual earnings. Also see [7], {19] and [22] for other aspects of the ! B
usefulness of quarterly earnings per share data. ¥ O

005211
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ek moving average and mixed models as special cases.'? Forecasts of individually C e
" fitted BJ models should, therefore, perform better than forecasts of a particular !
follows class of time series models applied to all firms time series data. We adapt the BJ
b third modelling technique in this paper. Two other time series models are also included, L
for the a “seasomarmarlingate~(denoted M) and a “seasonal submartidgale” (S). These :
2. The nfodels have been used as slandards of comparison in the earnings forecast
*noted literature and are available Tor forecast producers and users at minimal cost.
) and “As a source of analysts’ forecasls we choose the value Line Investment Survey
‘tained since it contains one to five quarter ahead earnings forecasts which can be
‘rnings accurately dated and measured. Value Line makes earnings forecasts for 1,600
' three firms in contrast with institutional research firms which provide fewer, more
tble 1 expenswe forecasts. Our _Jpallxe.sm_!.esuhus compares a_relatively sophxsucated
:tions, time series model with an “average” source of analysts’ forecasts.
/ over ‘BY conditional forecasts are oblained by slandard methods after identifying and
isons. estimating each firm’s appropriate model [6].'® Value Line’s conditional forecasts
1972] are taken directly from individual issues of the Value Line Investment Survey. The
1972] Survey, published weekly, makes quarterly earnings predictions four times a year
tional for each firm included.
gous To define conditional forecasts of the naive models for each firm i, let 4, denote
'S are the rth actual quarterly earnings per share for firm i, where f=1,...,96 (1/1951-
1V/1974).
Seasonal submartingale (S) conditional one to four quarter ahead forecasts at
time ¢ are
one quarter ahead Ayt (A= Aiss)

ead® two quarters ahead ,,_2+(A Aiy_4) g

three quarters ahead A4, _,+(A,—4,,_4)
four quarters ahead A, +(A,—A,_4)-
1171971

—_— Seasonal martingale (M) conditional one to four quarter ahead forecasts made in
source of period ¢ are A, _;, 4,5 A, -y, and A,. 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
[6] ;
the
Ist 12. The ad hoc time series models used in previous studies at a time when BJ techniques were
n's unavailable are special cases of BJ models.
i 13. Recent research by Froeschle [15) and diagnostic tests of Dent and Swanson [10] were helpful in
e 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 scasonal models were obtained. The
coelficients of the BJ models, estimated with data through 1V /1974, were not.re-estimated with less data
as for earlier periods or more data for later periods. Foster [13] has shown that coelficient re-estimation of
he 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.

005212 0
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possible and Value Line forecasts are published, on average, forty to fifty days
later.'

The pattern of forecasts for all models is summarized in Table 1. Note that
models M and S are not used lo generate {ive quarter ahead forecasts.

II. EmpIricAL RESULTS
A. Sample Selection

Fifty firms were randomly selected from Moody's Handbook of Common
Stocks. Each firm has complete quarterly earnings data available from 1951, is
included in the Value Line Investment Survey since 197} 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 condilional forecasts are unavailable,

B. Annual Comparisons

The error distributions of relative annual forecast errors are shown in Table 2 for
each of the years 1972-75 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 degrees of {reedom) and
Wilcoxon test statistics (Student’s ¢ with N—1 degrees of freedom where N is
sample size). The Friedman test statistic examines the null hypothesis that a// four
error distributions are identically distributed; the Wilcoxon statistic tests the null
hypothesis that the median error difference of fwo methods being compared
exceeds zero.

Using the Friedman test, the null hypothesis is rejected at the 1% level in 1972,
1973 and 1975. 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 signilicance occurs 8 times; 6 times at the 1% 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 §, the Wilcoxon test favors BJ 7 times with statistical significance 3
times. These findings suggest that BJ's {orecasts 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 instaliments, makes forecasts for
different firms each week accounts for the variation.
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The Superiority of Analyst Forecasts as Measures of Expectations 7
) TABLE 2
WILCOXON AND FRIEDMAN TEST STATISTICS AND ERROR DISTRIBUTIONS, ANNUAL
COMPARISONS OF VALUE LINE AND TIME SERIES MODEL PrenicTiON ERRORS, 1972-1975¢
1972
Error Distribution?
05—~ 10— 25— 50— 5~
<.05 10 25 50 5 1.00 >1.00
M 3 7 14 17 4 3 2
lo'.n S 11 6 12 10 3 1 7
: 1S BJ 10 6 12 12 4 ! 5
ber v 13 7 17 12 0 0 1
rk
led SAMPLE SIZE = 50
re Friedman Statistic=27.10*
Wilcoxon Statistics®
S BJ 4
M - 55 24 4.46°
s 46 3.50°
or BJ 345
le
2 1973
d Error Distribution?
is 05—~ A0- 25— S50- 5=
” <.05 .10 25 50 5 1.00 >1.00
1l M 2 6 16 18 6 0 2
S 11 8 14 9 4 1 3
1 BJ 8 6 15 16 3 0 2
4 .10 9 13 16 0 0 2
, SAMPLE SIZE =50
, Fricdman Statistic = 33.19*
: Wilcoxon Statistics®
S BJ Vv
M 315 251 461
A} - 1.89% 0.34
BJ 2.17°
1974
Error Distribution®
05— 40— 25— 50— a5~
<.05 .10 .25 .50 5 1.00 >1.00
M 8 6 12 15 4 1 4
S 12 3 11 12 6 2 4
BJ 5 8 16 13 4 0 4
4 6 7 5 13 5 0 4
SAMPLE SIZE = 50
Friedman Statistic = 4.68
Wilcoxon Statistics®
A BJ 14
M -.21 2.37* 2.23%
5 1.24 1.44
0.61
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TABLE 2 (continued)
1975
Error Distribution? o
.05~ 10— 25 50—~ 15~ :
< 05 10 25 50 5 1.00 >1.00 5
M 4 7 13 10 2 3 "
S 3 5 12 7 9 4 10 ‘f
BJ 7 3 13 12 2 3 10 :
Vv 7 5 18 5 3 3 9 s
SAMPLE SIZE= 50 b
Friedman Statistics = 12.34*
Wilcoxon Statistics® Y
) BJ v !
M ~L77® 0.86 3.29* .
S 2.99* 3L {
BJ 1.28
*Significant at the 1% level, one-tailed test. ’ l
Y Significant at the 5% level, one-tailed test,

¢V m Value Line, M = Seasonal Martingale, §= Seasonal Submartingale, BJ = Box-Jenkins. :

dEach entry below designates the number of observations for a given model whose relative error :
: ignoring sign is within the stated fractiles.

¢ Each Wilcoxon test statistic below results from comparing the method at the top with the method on
the side. Thus, positive Wilcoxon statistics indicate superiority of model on top.

13
i
C. Quarterly Comparisons

TABLE3

In each year, 1972 to 1975, quarterly forecasts are obtained for the forecast
methods in the manner shown in Table 1. Relative forecast errors of all four
methods are, compared over 1-4 quarter forecast horizons; BJ and V are also
compared over 5 quarter horizons. In each of the four years, sample sizes are
approximately 200 for the 1 and 2 quarter ahead comparisons, 150 for the 3 quarter
ahead comparisons, and 100 for the 4 quarter ahead comparisons. Test results over
all horizons appear in Table 3 and are summarized in Table 4.

With minor exceptions (3 and 4 quarter horizons in 1974), the Friedman statistics
are highly significant when the four methods are tested as a group; the null
hypothesis of identically distributed distributions is rejected in 14 of the 16
Friedman tests. Using Wilcoxon test statistics, Vs errors are tested pairwise against
M’s and S’s errors 16 times each and against BJ's errors 20 times. The resulting 52
hypothesis tests of V against M, § and BJ are summarized in Table 4A. In the 34
instances of significant Wilcoxon test statistics, ¥ is statistically superior 33 times.
In the remaining [8 tests, the sign of the ¢-statistic favors ¥ 12 times. In total, V is

favored 45 times out of 52, revealing an overwhelming dominance of V over the
time series models.

‘;!A”SI(. .() RT OM?P N N AND
1CS UA ERLY C ARISONS of VALUE LinNe

The data are also summarized in Table 4 by the mean Wilcoxon r-value (7), the
estimated standard deviation of the mean t-value (s(7)) and the ratio 7/s(7). The
latter ratio is itsell a r-statistic only if each r-value being averaged is drawn from
the same distribution. Since the distribution of r-values is likely to depend upon the
horizon, model and/or year that the experiment is conducted, we refrain from

£ 0 AL st e
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Sample Size = 199 Sample Size =200 Sample Size=150
Friedman Stat.=173.51* Friedman Stat.=119.91* Friedman Stat.=75.22*

Sample Size = 100 Sample Size=30
Friedman Stat.=29.12*

S BJ 14 4

— 2.67* 2.80* —
_ —_ =092 —2.20°

S BJ 14 s BJ v s BJ v

M 335 629 6.19* 0.84 4.88* 3.78* -025 2590 129 -269* 141 029 —
1974 §  — 234 295 — 231 150 — 1.53 0.97
B — — 1.16 — —_ 145 — —_ ~1.04

Sample Size =199 Sample Size= 199 Sample Size= 149
Friedman Stat. =47.57*  Friedman Stat.=22.63* Friedman Stat.=540

Sample Size= 100 Sample Size= 50
Friedman Stat. =2.92

S BJ 4 S BJ v S BJ 4 S BJ 4 Vv

M 207 5.76* 8.22* —2.64* 3.63* 529* -—-449* 293 295 489 -0.78 —0.05 ——

1975 § — 4.70* 6.36* — 6.02* 6.14* — 6.13* 5.14* — 3.62* 3.28° —
BJ] — — s —_ 1.62 —_ — -0.22 — —_ 0.08 0.45

Sample Size=199 Sample Size=199 Sample Size=149
Friedman Stat.=80.32* Fredman Stat.=44.49* Friedman Stat. =33.25*

Sample Size = 100 Sample Size =50
Friedman Stat. = 15.66°

*Significant at the 1% level, one-tailed test.

bSignificant at the 5% level, one-tailed test.

¢V =Value Line, M = Scasonal Martingale, S = Seasonal Submartingale, BJ = Box-Jenkins.

4Each Wilcoxon test statistic entered in the table results from comparing method at the top with method on the side. Thus,
positive Wilcoxon statistics indicate superiority of model on top.
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TABLE3
WILCOXON AND FRIEDMAN TEST STATISTICS, QUARTERLY COMPARISONS OF VALUE LINE AND
TiME SERiES MODEL PREDICTION ERRORS, 1972-1975%¢
Forecast Horizon
One Quarter Two Quarter Three Quarter Four-Quarter Five Quarter

A BJ v N BJ 14 S BJ V S BJ 14 14

M 214 6.87* 8.1 0.79 541* 6.87* -1.09 2.50* 5771 -3.09 141 5.22* —_

1972 § — 4.62* 525 4.62* 5.57* — 3.03* 5.42* — 338 5300 —

B} — _— L75% — 2512 — — 4.09* — — 3.93+ e

Sample Size =200 Sample Size =200 Sample Sizz=150 Sample Size=100  Sample Size=350
Friedman Stat. =73.45* Friedman Stat.=60.54* Friedman Siat. =4].14* Friedman Stat. =43.43*

S BJ v S BJ 14 S BJ 4 N BJ vV vV

M 802 8.98* 10.66* 5.81* 6.41* 8.70% 4812 3.52¢ 6.31* 255 1.69% 4.63* —

1973 § — =060 162 — =183% 104 — -3.57* -0.02 — -1.59 104 —

BJ — 2.48* — — 347t — — 3.34* — — 2.79* 1.66
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TABLE 4

01

i B SUMMARY OF WILCOXON TEST COMPARISONS

o A: Value Line vs. Time Series Models*

Forecast Horizon Forecast Model Year
Total 1Q 2Q 3Q 4Q 5Q M S BJ 1972 1973 1974 1975
Number of Comparisons 52 12 12 12 12 4 16 16 20 I3 i3 13 13

Compansons Favorable to ¥® 45 1211 9 10 3 15 15 15 13 12 9 H
Comparisons Statistically

Favorable 1o ¥© 33 10 8 7 7 i 13 10 10 13 8 4 8
Comparisons Statistically
Unfavorable to V { 0 0 0 0 I 0 0 1 [ 0 1 0
i Mean Wilcoxon Test
Staustic (1) 325 486 375 283 237 76 527 340 151 484 367 1.8 3.29
i/s(iy 827 545 451 381 372 67 565 624 348 998 418 .81 424

B: BJ vs. Naive Time Series Models

axuoury fo pnof ay g

Forecast Honzon Forecast Model Year
Total 1Q 2Q 3Q 4Q M § 1972 1973 1974 1975
. Number of Comparisons 32 8 8 8 8 16 16 8 3 3 8

Companisons Favorable to BJ® 27 7 7 7 6 15 12 8 4 8 7
Compansons Statistically

Favorable to BI© 24 7 7 6 4 13 U 7 4 6 7
) Comparisons Statistically
s Unfavorable to BJ 2 0 1 i 0o 0 2 ] 2 0 0
Mean Wilcoxon Test
- Statistic (f) 315 487 393 233 148 397 234 398 163 300 400
= ) i/s(yf 637 470 4.6 241 225 623 325 646 1.05 499 4.9

!V =Value Line, M =Seasonal Martingale, S = Seasonal Submartingale, BJ = Box-Jenkins.
*Comparisons are favorable if Wilcoxon statistic in Table 3 is positive.

¢Comparisons are statistically favorable if Wilcoxon statistic in Table 3 is positive and significant at the 5% level or
better.

LITS00

“Both 1 and s(¢) are computed using the number of comparisons in each column of the Table.
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hypothesis tests on 7 and present 7 and 7/s(7) without formal tests of significance.
For the 52 comparisons involving V, the mean Wilcoxon test statistic is 3.25 and
1/s(1)is 8.27.

Table 4A also decomposes the 52 comparisons of V with the time series models
by forecast horizon, model and year.' The data show that Value Line's forecast
superiority holds over all horizons studied with a tendency for its superiority to
decline as horizon lengthens, V's predominance model-by-model is, as hypothe-
sized, quite evident with somewhat less superiority over BJ than over M and §.
Turning our attention to the 20 comparisons between V and BJ, V is superior in 10
of 11 cases in which the test statistic is significant. In 5 of the remaining 9
comparisons, the sign of the Wilcoxon test statistic favors I/, For completeness.
Table 4A summarizes Wilcoxon tests by year. Again we expect ¥ 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 comparisons favor Value Line.
In summary, the evidence strongly supports the hypothesis that Value Line

consistently makes significantly better predictions than time series models. The
statistically significant experiments overwhelmingly favor Value Line. In the re-
maining experiments the majority of the Wilcoxon tests also favor Value Line,
providing additional support for the hypothesis of analyst superiority.

Table 4B summarizes the 32 comparisons of BJ with the naive time series
models. The mean Wilcoxon test statistic is 3.15 and 7/s(f) equals 6.37. In 26 cases.
there are significant 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 comparisons, 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 comparisons by year, the superiority of BJ is consistent over

time, with most ol the comparisons unfavorable to BJ occurring in 1973. Even in
this year, the mean Wilcoxon test statistic is 1.63 and 4 of the 6 significant

comparisons favor BJ.'®
In conclusion, the 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 over the naive models, The quasterly results also show that s
superiority over the time series models and BI's superiority over the naive models

15, The decomposition is an alternative to analysis of variance which is inapplicable 1o the error
distribution (see [n. 8).

16. As noted carlicr, the Wilcoxon tests should be insensitive to ertor definition. Wilcoxon test
stalistics were recomputed on annual and selected quarterly comparisons using three additional error
measures, mean square crror, root mean square crror and relative crror squared. The small changes in
the test statistics left the results virtually unchanged. Parametric s1-tests were also applied to the four
error measures. Both the sign and magnitude of these test statistics were highly sensitive to error
definition. The hypothesis tests using the parametric t-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 [rom 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 rationai
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 results 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 included in the 1975 annual earnings sample.'” Wilcoxon tests of
SP against M, S, and BJ favored SP, yielding -statistics of 3.18, 2.85 and 1.45
respectively. These results are remarkably similar to those using Value Line.'® This
evidence suggests that Value Line's {orecast 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 lndex of the
Dow Jones Industrial Average over the 19511975 time period.'” Average quarterly
percentage errors ignoring sign produced by the BJ model for 1972-1975 were
7.31%, 6.61%, 9.99%, and 15.47% respectively. Since the mean and standard
deviation of average percentage forecast errors over the 1951-1975 period were
10.14% and 4.38%, it appcars that the 1972-1975 period was not a particularly
difficult one in which 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 EG.%°

These results indicate that il 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 time period.

E. A Brief Investigation of Value Line Superiority

To produce forecasts superior to time series models, Value Line must utilize
information not contained in the time series of quarterly earnings. During the
period between the most recent quarterly earnings announcement and the sub-
sequent Value Line prediction, Value Line acquires incremental information which,
if an important part 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 firms. The SP prediction for each firm is that made by Standard and Poor's on the date
closest to the Value Line prediction date,

18. V's r-statistics versus M, S, and BJ were 3.29, 3.11, and 1.28 respectively (See Table 2). A direct
Wilcoxon test between ¥ and SP favored V(o= 77).

19. The sample period, 1972-1975, may appear “unusual™ since it includes peacetime wage and price
controls, high inflation and inventory profits, large changes in cmployment and new accounting
requirements. 1f events arising during the sample period caused the earnings generating process to

change, the forecast ability of the BJ 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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superiority. Information arising during this interval is likely to be most important
for predicting next quarter's earnings. Assyming that the generation of this incre-
mental ianWWsage ol time, earnings should be
relalively easier to predict the further Value Line's prediction date is from the most
recent earnianm:m:m dale, and one quarter horizon forecast errors should
be negatively related to the corresponding intervals.

To lestTHiS hypothesis, we obtained for the firms in the 1975 one quarter horizon
sample their Value Line 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 obtained by Value Line during this interval has a negligible effect on
its ability T0 predict next quarler s carnimgs.' 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

nol to the AequUisiion_ ol inlormalion_arising after the quarterly earnings
announcement date.
nneemen

111. SUMMARY AND IMPLICATIONS

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, we find that (1) BJ models consistently produce significantly
better earnings forecasts than martingale and submartingale models; (2) Value Line
Investment Survey consistently 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.

If market earnings expectations are rational [23}, it follows that the best available
earnings forecasts should be used to measure market earnings expectations. Given
rational market expectations, our evidence of analyst superiority over time series
models means that analysts’ forecasts should be used in studies of {irm valuation,
cost of capital and the relationship between unanticipated earnings and stock price
changes until forecasts superior to those of analysts are found.? Past findings ([2},
[21]) that share price levels are significantly better explained by analysts’ earnings

21. The lack of a significant negative correlation between prediction error and time since last
announcement date may occur il the interval is intentionally lengthened by Value Line in order to
acquire more information about the firms whose earnings are more difficult to predict. To test this
possibility, we measured each firm's prediction “difliculty” by its average one quarter horizon percen-
tage error ignoring sign yiclded by its BJ model. No significant correlation was found between this
variable and the time interval 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 ({7), {12}, [13]) as a device for
classilying unanticipated earnings into “favorable™ or “unfavorable” categories. With this methodology,
BJ and V classify earnings dilferently 213 times out of the 797 one quarter ahead forecasts in our
sample.
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forecasts than by those of time series models are consistent with our evidence and
with market rationality.

The hypothesis of analyst superiority versus univariate time series models is
desived from basic economic theory and is not limited to the case of earnings. It is
therefore applicable to all types of forecasts subject to the market test. There is no
presumption that other, non-markel forecasts such as those made by corporate

execulives or government agencies should be better (or worse) than those generated
by univariate time series models.

APPENDIX A
Sample Firms
Abbott Laboratories
Allegheny Ludlum Industries, Inc.
American Airlines, Inc.
Anaconda Company
Boeing Company
Borg-Warner Corporation
Branifl International Corporation
Caterpillar Tractor Company
Champion International Corporation
Chrysler Corporation
Clark Equipment Company
Colgate-Palmolive Company
Continental Can Company, Inc.
Curtiss-Wright Corporation
Cutler-Hammer, Inc.
Eastern Airlines, Incorporated
Eastman Kodak Company
Flintkote Company
Freeport Minerals Company
Fruehaul Corporation
GATX Corporation
General Electric Company
Goodrich (B. F.) Company
Gulf Oi} Corporation
Homestake Mining Company
International Business Machines Corporation
International Paper Co.
Kennecott Copper Corporation
Leheigh Portland Cement Co.
Ligget Group Inc.
Lowenstein (M.) & Sons, Inc.
Nabisco, Inc.

National Distillers & Chemical Corporation
National Steel Corporation
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'

‘nce and Pan American World Airways, Inc. '
™ Pepsico, Inc.
CoLis Phelps Dodge Corporation
8- Itis Phillips Petroleum Co. Y
e 15 no Pullman, Incorporated
Tporate Raybestos-Manhattan, Inc.
1erated

Republic Steel Corporation

Standard Brands, Inc.

Standard Qil Company of Indiana

Sterling Drug, Incorporated XV
St. Regis Paper Company B
Timken Company i
United States Gypsum Company

United States Steel Corporation

United Technologies Corp.

Wrigley (W. M.) Jr. Company
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INVESTOR GROWTH EXPECTATIONS AND STOCK PRICES

James Vander Weide and Willard Carleton
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INTRODUCTION

Although it is widely recognized that growth expectations play an important

role in share price determination, there is still considerable disagreement

about how investors' growth expectations are measured. Earlier studies by

Cragg and Malkiel (([3] and [4]) suggest that the consensus financial analysts'

growth expectations are more highly correlated with stock prices than are

growth expectations based on simple |historical growth extrapolations.

llowever, the Cragg and Malkiel work was based on a limited database of

analysts' growth forecasts covering the period 1961l to 1968. Furthermore,

compared to the more recent period of high inflation and interest rate

volatility, the 1961-1968 period studied by Cragg and Malkiel was

characterized by an unusual degree of stability,

Our study is an update for year-end 1981, 1982, and 1983 of the Cragg and

Malkiel work. It relies on an extensive database of analysts' 5-year earnings

growth rate forecasts available through the 1IBES ("Institutional Brokers

Estimate System'") service of Lynch, Jones & Ryan, a New York securities

Eitm.l The results of our study confirm Cragg and Malkiel's basic findings

1 The forecasts, collected on a monthly basis, are by wmore than 2,000
analysts from over 100 New York and regional securities firms. Over 3,000
companies are included. Most large institutional investors subscribe to
the IBES service. Although systematic coverage of earuings growth rate
forecasts has been included in Lynch, Jones and Ryan's surveys only since
January, 1982, the firm has been collecting analysts' forecasts of
companies' earnings per share (one and two years ahead) for many years.

These data themselves have been employed in several studies, e.g., Elton
and Gruber (5] and Pererson and Peterson[l0].
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with respect to the role of consensus growth rate forecasts. They also reveal

more ambiguities with respect to the measurement of risk, for which we provide

both statistical and economic interpretation.

The significance of our study derives from the fact that the measurement of

growth expectations plays a critical role in one of the commonly used

techniques of cost of equity capital estimation.2 All valuation, or cost of

equity capital, models require for practical implementation market

expectational variables which cannot be directly observed (company earnings,

growth rate, return or excess return on the market portfolio, etc.). The

Gordon model and its variants, in particular, have been criticized among other

reasons for requiring such input. The evidence from this study suggests

strongly that consensus growth forecasts are at the very least good surrogates

for the unobserved market growth expectations.

\

THE STOCK PRICE MODEL

To study the effect of growth expectations on share prices, we need an

explicit model of how share prices are determined. An appealing stock price

model has recently been described in an interesting book by Cragg and Malkiel

2 Indeed, our initial research was conducted in response to the Federal

Comnunications Commission's Notice of Proposed Rulemaking [6] which sought

comments on methods for estimating the cost of capital for companies
providing interexchange telecommunications services.
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entitled Expectations and the Structure of Share prices [4]. Cragg and

Malkiel begin with the assumptions that (1) wutility maximizing investors

choose ta hold diversified portfolios and (2) there are certain common

elements of risk (i.e., common risk factors) that cannot be diversified away.

Under these assumptions, they show that the equilibrium price on any security

must be given (at least approximately) by the equation

K .
. = .a_  + ., a (1)
5 " H5% %=1X.1k k
where pj = security j's stock price,
. = expected return on security j,
/&J y J
. = coefficient representing security j's sensitivity
¥ 5 J
to the kth common factor,
" = coefficient representing the expected utility (in

equilibrium) from a marginal increase in common

factor k.

Now if investors expect that future security prices will also be determined by

(1) and the ak‘s still remain wunchanged, then the expected return on

security j at time t is given by

K
Mie 7 E(dj, eel) FE (’\j,ul A% " k‘z—lxjk,cﬂak) (2)

where dj el is the dividend received in the next period and E 1is the
]

expectation operator. Repeated substitution of (2) into (1), along with the

assumption that dividends are expected to grow indefinitely at the constant
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rate g produces an appropriate stock price equation for period zero that is

remarkably similar to the textbook version of the Discounted Cash Flow Model:

Jjo

1th1x

P. =dw(1+gjﬂtﬁ-gj)+ akfﬁ L+ Y F (33

k 1

where P is the risk~free rate.

Dividing both sides of equation (3) by the firm's current carnings, we see

that the Cragg-Malkiel model 1implies the existence of a functional

relationship between the security's price/earnings ratio and K + 3 other

variables: cthe firm's dividend payout ratio, investors' growth expectation,

the risk-free rate of interest, and K common risk factors. This 1is the

functional relationship that we shall explore in the remainder of this study.

DESCRIPTION OF DATA

Our data sets include both historically-based measures of future growth and

the consensus analysts' forecasts of 5-year earnings growth supplied by the

Institutional Brokers Estimate System.of Lynch, Jones & Ryan. They also

include the firm's dividend-payout ratio and various measures of the firm's

risk. The latter data items are included in the regression, along with

earnings growth, to account for other variables that may affect the firm's

stock price.

A more detailed description of our data set follows?
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years, three years ... and ten Yyears, 3) the past pgrowth rate in book

value per share (computed as the ratio of common equity to the outstanding

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 pre-tax 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 latest annual return

on common equity).

We also used the five-year forecast of earnings per sharc growth compiled

by IBES and reported in mid-January of each year. This 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. The contributing brokers have been selected by

IBES '"because of the superior quality of their research, professional

reputation, and client demand." (IBES Monthly Summary book. [7])

Risk Variables

Although there are a great many risk factors that could

potentially affect the firm's stock price, most of these are highly

correlated with one another. We have decided to restrict our attention to

four risk measures that have intuitive appeal and are followed by many

financial analysts. These include: a) B, the firm's "beta" as published

by Value Line; b) Cov, the firm's pre-tax interest coverage ratio
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price/earnings ratio (p/E) 1is calculated as the closing stock price for

the year (i.e., year-end 1981, 1982 and 1983) divided by the consensus

analyst earnings expectation for the forthcoming fiscal year, (i.e., 1982,

1983 and 1984).

Dividends Dividends per share represent the common dividends declared per

share during the calendar year (it includes an 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 earnings per share for the forthcoming calendar year (D/E).

Although this definition has the deficiency that it is obviously biased

downwards (because it divides this vyear's dividend by next vyear's

earnings), it has the advantage 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 reasonable alternative definitions (see footnote 3).

Growth In comparing historically-based and consensus analysts' forecasts,

we calculated 41 different historical growth measures. These included the

following: a) the past growth rate in EPS as determined by a log-linear

. 4
least squares regression for the latest vyear, two vyears, three vyears

... and ten years, b) the past growth rate in DPS for the latest year, two

For the latest year, we actually

employed a point-to-point growth
calculation because there were

only two available observations.
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Earnings Per Share Since our goal is to determine which earnings variable

is embodied in the firm's market price, we need to define this variable
with great 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.

In this study, we defined "earnings' as the consensus analyst estimate

(as reported by IBES) of the firm's earnings for the forthcoming year.3

This definition approximates the normalized earnings that investors most

likely. have in mind when making stock purchase and sell decisions. It

implicitly incorporates the analyst's adjustments for differences in

accounting treatment among firms and the effects of the business cycle on

each firm's results of operations. Although we at first thought that this

earnings estimate might be highly correlated with the analyst S5-year

earnings growth forecasts, this was not the case. Thus, a potential

spurious correlation problem was avoided.

Price/Earnings Ratio

Corresponding to our definition of "earnings", the

We also tried several other definitions of “earnings" including the firm's
most recent primary earnings per share prior to any extraordinary items or
discontinued operations. Since our results were insensitive to reasonable

alternative definitions of "earnings", we only report the results for one
definition in this paper.
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(obtained from Standard & Poor's Compustat); c) Rsq, the stability of the

firm's five-year .historical EPS (measured by the R2 from a log-linear

least squares regression); and d) Sa, the standard deviation of the

[Ra~

consensus analysts' five-year EPS pgrowth forecast (mean forecast) as

computed by 1BES.

After careful analysis of cthe data used in our study, we felt that more

meaningful results could be obtained by imposing several restrictions on the

companies included in our study. These restrictions are listed below:

A, Because of the need to calculate ten-year historical growth rates and

because we studied three different time periods, 1981, 1982 and 1983, our

study requires data for the 13-year period 1971-1983. Only companies with

at least a l3-year operating history were included in our study.

B. Since 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 which experienced negative EPS during any of the

years 1971-1983.

C. For sgimilar reasons, we also eliminated companies which did not pay a

dividend during any one of the years 1971-1983.

To insure comparability of time periods covered by each consensus earnings

a

figure in the P/E ratios, we eliminated all companies which did not have

December 31 fiscal year-end.
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E. To eliminate distortions caused by highly unusual events that impact
current earnings; but not expected future earnings, and thus the firm's

price/earnings ratio, we eliminated any firm having a price/earnings ratio

greater than 50,

F. Since the evaluation of analysts' forecasts is a major part of this study,

we eliminated all firms that were not followed by IBES.

Our final sample consisted of approximately 135 industrial and 65 utility

firms.S

Linear Approximation

As noted earlier, our study is designed to test which estimate of expected

dividend growth is embodied in current market prices. For this purpose, we

shall employ a linear approximation to the stock price model (3) that takes

the form:

(P/E)j =a  + al(D/E)j tagg; a3Bj + aACovj+ aSquj + aGSaJ + e, (4)

where (P/E)j is firm j's price/earnings ratio, (D/E)j is firm j's dividend

payout ratioc, gj is an estimate of firm j's future growth, B, is firm j's

Value Line beta, Covj ig firm j's pre-tax interest coverage ratio, quj is

a measure of the stability of firm j's five-year historical EPS, Sa. is the

We use the word "approximately'" because the set of available firms varied

each year. \lowever, in each case it was only from 0-3 firms on either
side of the figures cited lere.
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standard deviation of the consensus analysts' five~-year EPS growth forecast

for firm j, and ej is an error term that is assumed to obey the standard

ordinary least squares (OLS) assumptions:

E(ei) =0 for all i =1, 2, . . ., n
E(e,e.) = O for i % 53 1,5 =1, 2, .. .n . (s)
17] CT_Z for i = j; 1,] 1, 2, « « o, n _
e
E(eixik) = 0 for all i =1, 2, . « ., n
k=1,2, .. ., m

where n is the number of firms and m is the number of independent variables.

Although the use of the linear approximation to the price/earnings equation

(3) is convenient for estimation purposes, there is a legitimate concern that

it may seriously interfere with our ability to draw correct inferences from

our study results. 1If the linear approximation to the price/earnings equation

is not very accurate, then there is a high likelihood that the OLS assumptions

(5) do not hold, and thus there exists the possibility of reaching incorrect

conclusions.

RESULTS

To keep the number of calculations in our study at a reasonable level, we

performed the study in two stages. In stage 1, all 41 historically-oriented

approaches for estimating future growth were correlated with each firm's P/E

ratio. 1In stage 2, the historical growth rate with the highest correlation to

005234



-11-

the P/E ratio was compared to the consensus analyst growth rate in the

multiple-regression model described by equation (4) above. Because we felt
the results of our study might vary over time and across groups of firms, we

performed our regressions on two groups of firms in each of three recent time

periods. The two candidate groups of firms were (1) the S & P 400

Industrials and (2) the 178 wutilities tracked by IBES, to the extent that

these companies met our criteria for inclusion.

First-Stage Correlation Study

Table 1 (Parts A and B) contains the results of our first-stage correlation

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-

oriented. growth rates for various time periods (one-year, two-year, three-

year, etc.) and the firm's end-of-year P/E ratio. The four variables for

which historical growth rates were calculated are shown in the left-hand

column: 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

current year and its return on book equity for that year. In all, we

calculated 41 historically-oriented growth rates for each group of firms in

each study period.

The @goal of the first-stage correlation analysis 1is to determine which

historically-oriented growth rate is most highly correlated with each group's

year-end P/E ratio. Ten-year BVPS has the highest correlation with the

1 005235
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year-end P/E ratio in each year of the study period for the industrial group

of firms (see Table 1A ). For the utility group, eight-year growth in CFPS

has the highest correlation with P/E in 1981 and 1982, and ten-year growth in

CFPS has the highest correlation with year-end P/E in 1983 (see Table 1B). 1In

all cases, the '"plowback" estimate of future growth performed very poorly,

indicating that it is not a factor in investors' expectations of future growth.
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Second—-Stage Regression Study

In the second stage of our regression study, we ran regression equation (&)

uging two different measures of future growth, g: 1) the best historically-

oriented growth rate (gh) from the first-stage correlation study, and 2) the

consensus analysts' forecast (ga) of five-year EPS growth. The regression

results are shown in Table 2.

These results support at least four general conclusions regarding the pricing

of equity securities. First, there 1is overwhelming evidence that the

consensus analysts' forecast of future growth is superior to historically-

oriented growth measures in predicting the firm's stock price. 1In every case,

2 ., . -
the R in the regression containing the consensus

2

higher than the R” 1in the regression containing the

analysts' forecast 1is

historical growth

measure. Furthermore, the regression coefficients in the equation containing

the consensus analysts' forecast are considerably more significant than they

are in the altarnative regression. These results are consistent with those

found by Cragg and Malkiel for data covering the period 1961-1968. They are

also consistent with the hypothesis that investors use analysts' forecasts,

rather than historically-oriented growth calculations, in making stock buy and

sell decisions.

Second, there is some evidence that investors tend to view risk in fairly

traditional terms: the interest coverage variable is statistically significant

in all but one of our samples and the stability of the operating income
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Table 1 (Part B)

Correlation Coefficients of All llistorically~Based
Growth Estimates by Group and by Year
with P/E

Utility Group

llistorical Growth Rate Period in Years

Current
Year 1 2 3 4 5 6 I 8 9 10
1981
EPS -.02 .07 .03 .0L .03 .12 .08 .09 .09 .09
DPS .05 .18 L4 15 14 .15 .19 .23 .23 .23
BVPS .01 .11 13 .13 .16 .18 (15 .15 .15 .15
CFPS -.05 .04 L13 .22 .28 .31 .30 .31 -.57 -.54
Plowback .19
1982
EPS -.10 -.13 -.06 -.02 -.02 -.01 -.03 -.,03 .00 .00
pps - -.19 =-.10 .03 .05 .07 .08 .09 .11 .13 .13
BvPsS .07 .08 L1 .11 .09 .10 .11 .11 .09 .09
CFP3 -.02 -.08 .00 .10 .16 .19 .23 .25 .24 .07
Plowback .04
1983
EPS -.06 -.25 -.25 -.26 -.,16 -.11 -.05 .00 .02 .02
nes 03 -.10 ~-.03 .08 .15 .21 .21 .21 .22 .74
BVPS .03 .10 046,09 15 16 .1 .21 .22 .21
CFpsS -.08 .01 .02 .08 .20 .29 .35 .38 .40 .42
Plowback -.08
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variable is statistically significant in six of the twelve samples we studied,

while the beta 1s never statistically significant and the standard deviation

of the analysts' S5-year growth forecasts is statistically significant in only

two of our twelve samples. llowever, this evidence is far from conclusive

since, as we demonstrate later, there 1is a significant degree of

cross—-correlation among our four risk variables. This cross-correlation makes

any general conclusions about risk extremely hazardous.

Finally, the study results suggest that our price/earnings model "“works"

significantly better for utilities than it does for industrials, as evidenced

by the significantly higher R2 values for the utility regressions. We shall

explore the possibility that this result is explained by the fact that the

linear approximation to our theoretical price/earnings equation is more exact

for the utilities than for the industrials in the next section.

005240



~a

Part A:

Year

1981

1982

1983

Part B:

Year

1981

1982

1983

Notes:

-7~

Table 2 (Part A)

Regression Results = Industrials

Model I

Historical

P/E = ag * aID/E +a,g,
hooh %
-9.15% 16.29% 20.54%
(2.61) (8.01) (3.30)
-6.52 18.19% 19.17*
(1.48) (10.22) (2.05)
~5.23 19.84% 1B.0Q8%
(1.45) (9.18) (2.22)
Analysts
P/E = ag * alD/E Y .8,
oo R
-15.30% 17.73* 101.45%
(5.23) (11.15) (8.85)
~-16.77% 18.98*% 146,.20%
(4.19) (12.79) (7.82)
-14,92% 19.83*% 112.83*
(4.49) (11.56) (7.76)

Coefficient 1is

+ a

Ay

w—

Hh.27
(1.63)

-1.31
(0.33)

.74
(1.55)

-0.19
(0.08)

-3.46
(0.98)

4.85
(1.86)

significant at

and has the correct sign.

6

3 25 2 R% F Ratio -
0.06% 4.27% 36.94% 0.45 18.82
(2.69) (3.19) (4.93)
0.11% 7.63% 142.46 0.51 24.33
(3.17) (4.42) (4.45)
0.04% 2.27 30.19 0.41 16.12
(1.65) (1.64) (1.44)

ahCov + aSqu + a6Sa
ii iz ig Ez F Ratio
0.06%* 3.B2* -7.3 0.67 43.00
(3.36) (3.62) (0.71)
N0.12% 3.09% 89.03 0.66 43.93
(4.14) (1.99) (2.02)
0.04 -0.92 13.14 0.59 32.59
(1.64) (0.73) (0.72)

the 5% level (using a 1l-tailed test)

The t-statistic is indicated in parentheses.

- with P/C as Dependent Variable

3B + aQCov + aSqu + a_Sa
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Part A:

Year

1981

1982

1983

Part B:

Year
1981

1982

1983

Notes:

-18-

Table 2 (Part B)

Regression Results - Utilities

Model I - with P/E as Dependent Variable

llistorical

P/E = ag * alD/E + a,g,
S S
~6.42% 10.31% 7.67%
(5.50) (14.79) (2.20)
-2.90%* 9,32%* 8.49%
(2.75) (18.52) (4.18)
~-5.96% 10.20* 19.78%
(3.70) (12.20) (4.83)

Analysts

P/E = ay * alD/E *ag,
R G
~4.,97% 10.62% 54.85%*
(6.23) (21.57) (8.56)
-2.16% 9.47% 50,71%
(2.59) (22.46) (9.31)
-8.67% 11.96% 79.05%*
(7.07) (16.48) (7.84)

Coefficient is

+ 333 + aaCov + asqu +
B0 R s
3.24 0.54% 1.42%
(2.86) (2.50) (2.85)
2.85 0.45% -0.42
(2.83) (2.60) (0.05)
4 .85 O bl 0.33
(2.95) (1.89) (0.50)

+ a3B + aQCov + aSqu +
Hoooh 5
-0.61 0.33* 0.63%
(0.68) (2.28) (1.74)
-1.07 0.36* -0.31
(L.14)  (2.53) (1.06)
2.16 0.56% 0.20
(1.55) (3.08) (0.38)

the

significant at

and has the correct sign.

The t-statistic is indicated in parentheses.

5% level (using a l-tailed

aBSa
iﬁ 33 F Ratio
57.43 0.83 46.49
(6.07)
3.63 0.86 65.53
(0.26)
32.49 0.82 45.26
(1.29)
a6Sa
i& Ei F Ratio
4.3 0.91 103.10
(0.37)
119.05% 0.90 97.62
(1.60)
-34.,43 0.87 69.81
(1.44)

test)
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STATISTICAL ISSUES

Although the results of our study provide convincing evidence in support of

our conclusions, we feel it is important to investigate whether, and to what

extent, our conclusions may have been affected by the nature of our

statistical assumptions. 1In this section, we investigate (1) the amount of

independent variation in the explanatory variables, (2) the accuracy of the

linear approximation to the theoretical price-earnings relationship and (3)

the effect of a possible misspecification of the risk variables.

Independent Variation in the Explanatory Variables

In an effort to understand why we were unable to find a strong and consistent
relationship between firms' price-earnings ratios and their risk measures, we

performed a principal-axis factor analysis (with a varimax rotation) of our

six explanatory variables. The results are summarized in Tables 3 and 4.

Table 3 shows the cumulative percentage of the total variation in the six

explanatory variables in each sample that 1is accounted for by the four

principal components with the highest eigenvalues. 1In all cases, roughly 75%

of the total variation in the six explanatory variables is accounted for by

the first three principal components. This means that there are really at

most three independent dimensions of variation in our explanatory variables

and there may very well be less. 1In fact, the subsequent factor analysis

demonstrates that there are really only two statistically significant
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independent dimensions of wvariation in all cases but one, where there are
three (See Table 4). Thus, we should not be surprised to get less than a full

set of significant coefficlents in our regressions.

Table &4 displays the factor loadings of the six explanatory variables an the
(two or three) statistically significant principal factors obtained from the
factor analysis. We see that the six original variables tend to fall into two
3-member subgroups, whose members load on the sgame factor. In the utility
sample, for ingtance, the three variables B, B and s_ always load heavily
on one of the two factors, while the three variables D/E, Cov, and Rsq load
heavily on the other. This means that the variables within each group are so

highly correlated that it is virtually impossible to distinguish between them

statistically.
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Table 3

Cumulative Percentage of Total Variance Accounted for by Four

Principal
Component

s N

19813)

Principal Components with Highest Eigenvalues
in Descending Order

Study Group*

1-81 2-81 1-82 2-82 1-83 2-83
317 40% 3% 347% 307 35%
54% 647 59% 62% 53% 62%
747% 718% 73% 75% 697 4%
86% 88% 85% 85% 82% 86%

The study groups are labeled to reflect both the year (1981, 1982,
and whether the sample consisted of industrial firms (1) or

utility firms (2).

‘Original

Variable

D/E

€a

i}
Cov
Rsq
Sa

Table 4 (Part A)

Rotated Factor Loadings of Tndustrial and Utility
Firm Samples in 1981

Industrial Firms Utility  Firms
Factor 1 Factor 2 Factor 3 Factor 1 Factor 2
-0.056 0.822 ~-0(.188 -0.677 -0.077
0.859 -0.290 0.143 0.372 0.861
0.132 -0.7506 -0.183 0.370 0.565
0.036 0.371 0.736 0.6€8 0.357
-0.103 -0.318 0.774 0.812 -0.001
0.898 0.062 -0.195 -0.473 0.793
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Original

Variable

D/E

8a

B
Cov
Rsq
Sa

Original
Variable

D/E

84

B
Cov
Rsq
Sa

Table 4 (Part B)

Rotated Factor Loadings of Industrial and Utility
Firm Samples in 1982

Industrial
Factor 1

-0.717
. 732
.222
.+ 343
0.774
-0.094

(o)

o O

Table 4 (Part C)

Rotated Factor Loadings of Industrial and Utility
Firm Samples in 1983

Industrial
Factor 1

-0.638
0.740
0.039
0.402
0.764

~0.029

..22_.

Firms

Factor 2

0.030
0.303
0.801
-0.369
-0.371
0.815

Firms

Factor 2

0.073
0.345
0.716
-0.483
-0.237
0.756

Utility
Factor 1

-0.170
0.817
0.827

-0.119

-0.011
0.733

Utility
Factor 1

0.004
0.882
0.775
0.255
-0.226
0.712

Firms
Factor 2
-0.649
0.371
0.032
0.771
0.750
-0.251

Firms
Factor 2

-0.750
0.181
-0.008
0.670
0.633
-0.497
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Accuracy of Linear Approximation

Since nonlinearity can be a serious problem in statistical inference, we need

to test carefully how closely the linear equation (4) approximates the true

price/earnings relationship (3). A straightforward approach is to run an OLS

regression, assuming that (4) is reasonable (and hence (5) applies), and then

to examine the appropriate test statistics to see whether the linear

approximation "works'". (see Theil [11})

On the other hand, there are at least two drawbacks to the straightforward
approach to testing for nonlinearity. Since the straightforward approach
makes no assumption about the form of the nonlinear relationship we are

testing for, it is necessarily an indirect, and hence not very powerful, test.

Furthermore, the test itself is bLiased by the fact that the covariance matrix

. . } 2
of the least squares residuals is generally nonscalar (i.e, Var(e) ¥ q 1),
even when the covariance matrix of the true

residuals 1is scalar. Thus,

uncorrelated disturbances do not guarantee that the OLS residuals are

uncorrelated.

Given the above uncertainties with the straightforward approach to testing for
nonlinearity and the importance of the linear assumption to the interpretation
of our results, we couducted a second test of the reasonableness of the linear

approximation to the price/earnings equation (3), using the multi-variable

version of Taylor's Theorem. For the purposes of this test, we ignored the

risk variables appearing in (3), since they clearly appear in a strictly

linear form.
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From Taylor's Theorem6, we know that any continuous function f(p) of two
variables with continuous derivatives up to third order in a neighborhood of

the point Py = (xo,yo) can be expressed as

EGp) = £+ TR e + my) J £ ‘ (6)
1 SRS Po 1 3Y Po
2 2
. (x xo) ~92f . (x xo)(y yo) <92E . (y YO) <92f
. 2 * : 1! 2. . *
2 dx" |p 1 JxJdy |p 3 y2 P
where p = (x,y) and p* is a point on the line segment joining Po and p.

Applying this knowledge to the nonlinear term in equation (3), we have

pjo(D,g) = (1+§)6 + (l+g) (D-D) + () +1) (g—g) + Rn (D,g) (7

= - = 2
S- g S -g (-g )
where a bar over a variable indicates the mean value of that variable and Rn

. E
is the sum of second order terms evaluated at (D ,g ).

Let us denote the first order Taylor approximation to pjo(D,g) by pp.

Then we can investigate the relative accuracy of the linear approximation to
equation (3) by calculating

pjo PL

Pjo

for various values of D and g. Table 5 (Parts A and B) shows the resulting

calculations for 20 D and g values taken from both the industrial and utility

samples. The only criterion used in selecting these values was that the firm's

6 Buck, R. Creighton and E. F. Buck, Advanced Calculus, McGraw-Hill Book
Company, New York, 1965, pp. 260-261.
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Analysis of Accuracy of Linear Approximation for 20 D/E and

D/E

g Values Taken from Industrial Sample

...25..

TABLE 5 (PART A)

Note:

g p
0.518 0.104 35.742
0.539 0.109 S4.361
0.863 0.092 33.657
0.499 0.099 26.114
0.390 0.095 17.082
0.794 0.107 67.612
0.286 0.093 11.578
0.382 0.103 264,785
0.534 0.113 84.906
0.516 0.101 29.901
0.419 0.103 27.186
0.365 0.109 36.799
0.541 0.108 49,952
0.564 0.111 69.623
0.801 0.109 80.755
0.317 0.101 18.369
0.408 0.109 41.134
0.627 0.111 77.600
0.469 0.082 13.354
0.863 0.092 33.657
D/E = 0.71

g2 = 0.061

£ =.12

PL

35.113
82.273
32.096
21.852
13.974
77.936
9.470
22.534
238.466
25.993
24.935
64.730
67.4972
135.132
108.687
14.461
69.065
142.909
17.446
32.096

0
-0
0

0.
0.

-0
0
0

-1
0
0

-0

-0

-0

-0
0

-0

-0

-0
0

p

.176
514
L0406
163
182
<153
.182
.091
. 809
131
.083
.759
«351
941
346
213
.679
. B4H
.306
046
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TABLE 5 (PART B)

Analysis of Accuracy of Linear Approximation for D/E and

D/E

0.603
0.633
0.545
0.927
0.659
0.646
0.550
0.755
0.631
0.637
0.567
0.668
0.630
0.880
0.923
0.946
0.729
0.695
0.849
0.713

H]

g Values Taken from Utility Sample

g p
0.063 11.234
0.054 10.109
0.064 10.355
0.043 12.592
0.087 21.707
0.030 7.393
0.081 15.245
0.036 9.312
0.067 12.703
0.069 13.352
0.065 10.979
0.052 10.334
0.085 19.530
0.047 12.621
0.050 13.845
0.038 11.975
0.046 10.305
0.055 11.280
0.053 13.343
0.055 11.573

0.61
0.061

11.985

9.910
11.277
12.237
41.089

7.443
25.152

9.131
14.309
15.550
12.105
10.050
35.035
12.247
13.506
11.732

9.929
11.138
13.098
11.430

PP,

-0.066
0.020
-0.089
0.028
-0.893
-0.007
-0.650
0.019
-0.126
-0.165
-0.103
0.028
-0.794
0.030
0.025
0.020
0.036
0.013
0.018
0.012
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growth estimate had to be less than the risk-free rate A, which we chose to

be 12% since this was indicative of rates on long-term U. S. government

securities in the 1981-83 period. The use ofthis criterion meant that we

excluded certain industrial firms with extremely high growth expectations; it

had no effect on our choice of utility company values. We included observa-

tions from all three years of our study.

On the basis of this investigation and our further statistical tests, we

believe that at least three conclusions regarding the accuracy of the linear

approximation are justified:

1. The linear approximation 1is reasonably accurate for sample values of
the independent variables centered around the mean observations.

2. The linear approximation 1is considerably more reasonable for the
utility sample than it is for the industrial sample (which helps to
explain why the R"s in the utility regressions are higher).

3. The accuracy of the linear approximation can be improved by

eliminating extreme observalions.

Possible Misspecification of Risk

Since the stock valuation theory says nothing about which risk variables are
most important to investors, we need to consider the possibility that the risk

variables of our study are actually only proxies for the "true'" risk variables

used by investors. It is well known that 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.7

See Maddala, G.S., Fconometrics, McGraw-ilill Book Company, New York, 1977,
pPp. 158-162.

’ 005251



-28-

Table 6 (Part A)

Regression Results -~ Industrials
Model II - with P/E as Dependent Variable

Part A: Hlistorical

P/E = ag + a)D/E + azgy

Year ig il ig 53 F Ratio
1981 -0.59 15.40 31.33 .30 30.30,
(039) (7.108)* (4093)*
1982 -0.31 17.97 40,75 .36 40.79
(0.1%) (9.03)* (4.30)*
1983 2.09 19.03 22.17 <37 41.80
(1.14) (8.89)* (2.81L)*
Part B: Analzsts
P/E = ag * a\D/E + ajg,
Year ig il il 53 F Ratio
1981 -10.99 16.88 95.31 .57 88.79
(6.34)* (10.46)* (10.31)*
1982 -17.60 18.30 172.41 .59 98.58
(6.52)* (12.16)* (9.68)*
1983 -9.95 19.28 111.00 .58 92.79
(4.85)* (11.86)* (8.40)%
Notes:
* = Coefficient is significant at the 5% level (using a 1-tailed test)

and has the correct sign.

The t-statistic is indicated in parentheses.
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Table 6 (Part D)

Regression Results - Utilities

Part A: llistorical
P/E = ag + aLD/E + ajgy
Year ig iL iz 53 F Ratio
1981 -1.05 9.59 21.20 .73 32.95
(1.61) (12.13)* (7.05)* ‘
1982 0.54 8.92 12.18 .83 167.97
(1.38) (17.73)* (6.95)*
(1.13) (12.38)* (7.94)*
Part B: Analzsts
P/E = ag + ayD/E + ajg,
Year ig il E& 53 F Ratio
1981 3.96 10.07 60.53 .90 274.16
(8.31)* (20.91)* (15.79)*
1982 -1.75 9.19 44,92 .88 246.36
(4.00)* (21.35)% (11.06)*
1983 -4 .97 10.95 82.02 .83 168.28
(6.93)* (15.93)* (11.02)*
Notes:

e =

Model II - with P/E as Dependent Variable

= Coefficient is significant at the 5% level (using a

l-tailed test)
and has the correct sign.

The t-statistic is indicated in parentheses.
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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
regression equation (4) with the risk variables excluded. The results of
these regressions are shown in Table 6 (Parts A and B). Again, there is

overwhelming evidence that the consensus analysts' growth forerast is superior

to the historically-oriented growth measures in predicting the firm's stock

price (the R? and t-statistics are higher in every case).

CONCLUSION

The relationship between growth expectations and share prices is important in
several major areas of finance. The database of analysts' growth Fforecasts

collected by Lynch, Jones & Ryan provides a unique opportunity to test the

iypothesis that investors rely more heavily on analysts' growrh forecasts than
on historical growth extrapolations in making security buy and sell

decisions. With the help of this database, we have conducted extensive

studies that affirm the superiority of analysts' forecasts over simple

historical growth extrapolations in the stock price formation process.

Indirectly, this finding lends support to the use of those valuation models

whose input includes expected growth rates.

005254
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THE ACCURACY OF LONG-TERM EARNINGS FORECASTS IN THE ELECTRIC
UTILITY INDUSTRY

R. Charles MOYER *
Texas Tech Unmversity, Lubbock, TX 79409. USA

Robert E. CHATFIELD *
Texas Tech Umpersity. Lubbock. TX 70409 USH

Gary D. KELLEY *
West Texus Stare Uniwersity, Canyon, TX 79016, USA

This paper examines the accuracy of various methods of forecasting long-term carnings growth for firms in the clectric utility
industry. In addition to a number of exirapolative techniques, Value Line analyst forecasts are also evaluated. Vulue Line
analyst forecasts for a five-year time horizon are found to be superior to many of the extrapolative models. Among the
extrapolative models examined, implied growth and historical book value per share growth rate models performed best. These
results provide strong support for using Value Line growth forecasts in cost of capital estimates [or electric utilities in the
context of utility rate cases. Value Line forecast errors could be explained by changes in dividend payout ratios, the firm's
regulatory environment and bond rating changes.

Keywords: Earnings forecasting, Utility forecasting, Analysts' forecasts. Electric utilities.

1. Introduction

A central issue in most public utility rate cases is the determination of the cost of equity capital for
the utility. In the regulatory process the return required by investors is considered a legitimate cost of
doing business that is appropriately charged to customers. Other things being equal, the lower the
rate of return which a utility is permitted to earn from its customers, the higher the level of customer
welfare. However, if the utility does not have the opportunity to earn investor-required rates of return
on capital, investment in plant and equipment will iag and the demand for service at the established
price will be greater than the utility can supply. Accordingly, it is important to permit a utility to earn
a fair return on its invested capital in order to assure that adequate levels of service will be provided.

Two landmark judicial decisions have provided the general framework within which this analvsis
must be done. The Supreme Court concluded in the Bluelield Water Works case [Bluefield Water
Works (1923)] that the ‘return must be reasonably sufficient to ... support its credit and enable it to
raise the money necessary for the proper discharge of its public duties.” Recognition must be given to
the returns currently earned ‘on investments in other business undertakings which are attended by

* The authors wish to acknowledge the assistance of Phil Sisneros and Jesse Reyes for their fine data collection and computer
analysis work. We also appreciate the helpful comments of Editor Scott Armstrong, Professor Mike Rozeff, Associate Editor
Lawrence D. Brown and two anonymous reviewers. Any errors are the sole responsibility of the authors,

0169-2070,/85,/$3.30 > 1985, Elsevier Science Publishers B.V. (North-Holland)
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corresponding risks and uncertainties ... In the Hope Natural Gas case [Federal Power Commussion
(1944)] the Supreme Court stated that the return must also enable a firm 0 “mammtain its credit and
attract capital’,

These judicial guidelines provide a general framework for implementing the determinaton of the
cost of equity capital in utility rate cases. Neuher the Hope nor the Bluefield decisions provides
gwidance about what specific method(s) should be used to estabiish the cost of equity. In the Hope
case, the Court stated that *under the statutory standard of *just and reasonable’ it is the result
reached not the method employed which 1s controlling’ [Federal Power Commussion (1944, p. 603)].

In contrast, the nch academic fiterature in this area has emphasized the appropriateness of various
methods employed 10 determine the cost of equity capitai [Brigham and Gordon (1968), Elton and
Gruber (1971), Gordon (1974), Gordon and Gould (1978), Luzenberger, Ramaswamy and Sosin
(1980), Myers (1972) and Robichek, Higgins and Kinsman (1973)). In pracuice, three models have
dominated recent utility rate cases. These are the caprial asset pricing model, the comparable earnings
model, and the constant-growth form of the dividend valuation model (often called the DCF or
discounted cash flow methodology).

Thus paper focuses on the DCF model as it 15 commonly applied in utility rate cases. Specifically,
we examine the iung-term accuracy of a number of forecasung techmques which are used 10 estimate
the growth rate component in the DCF cost of equity model. ' Based on a rauonal expectations view
of the formation of investor expectations, ! we find support for the use of Value Line analyst
forecasts, * implicd growth techniques, and historical book value growth rate models. However, Value
Line forecast accuracy detenorates significantly if the forecast is evaluated over a three or four year
tme honizon rather than the maximum five year honizon reported by Falue Line.

Section 2 of the paper develops the DCF model as « 1s normally applied m rate cases. Secuion 3
describes the data used. and Secuion 4 discusses the various forecasting techmques tested. In Section §
the stausuical tests used in the analysis are discussed; Section 6 presents the results of the tests.
Section 7 reports the results of tests conducted to explam the errors m Value Line analyst forecasts.
Secuion 8 offers conclusions and mplications.

2. The DCF model

The DCF model of valuauon s based on the proposttion that the value of a share of stock 1s equal
to the present value of all expecied future dividends, discounted at the sharcholders’ required rate of
return. Expert witnesses 1a utility rate cases commonly rely on a constant growth form of the basic
dividend valuation model, such as k, = D, /P, + g. as the basis for their cost of equity recommenda-
wons. * Expert witnesses do so because it is thought that many utility firms meet or neariy meet the
requircments necessary to use the constant growth DCF model. Whether the constant growth DCF

' There 15 an extensive lerature, including Brown and Rozef( (1978), Cragg and Malkicl (1968), Elton and Gruber (1972).
Johnson and Schrmtt (19743 and Ruland (1980) that considers the accuracy of short-term {orevasting models. With the
exception of a revent paper by Roueff (1983), ihere has been very Butle analysis of the accuracy of jong-term earnings
forecasts.

We use the 1erm rational expectanons” in the same sense as Sargent (1972, p. 74). and Brown and Rozeff (1978, p 11 We
use the term, baswally, 1o mean that rational investors’ eapoctations are the same as the hest availabe (orecasts

' FVatue Line 1 a well-kaown widely avaikable, mvestment advisory service which 1s published quariery and includes. among

other things, five year earnings forevasts fur the over 1700 fiemsy followed by the service

* fwenn four witnesses who were 2uthe ntees on the cost of capital testified before the Federal tocipy Regulatory

Comnmsaon an eleven separale rale Cases between 1980 and 1982, An amalysis of ther testumony showed that 2l used
A= D20 v g as the bases of thes DU anaiyss. where &, 1 the cost of equity capital, Dy 1y dividends expecicd over the
seat perwnd Fyon the cuttent manbet pone of the frms stock and g ts the Jong-tesm perpetual growth rate s dividends.

R.C. Muaver et ul / Eurrungs forecasts in elecirre utslity industn p3

model or the non-constant growth model is employed, long-term (three 1c five sear) earmings and
dividend growth forecasts are essential inpults.

The applicatuon of this model mvanably results in considerable controversy among expert
witnesses regarding the appropriate method by which to esumate the growth (g) component.
Theoretically, this growth component is the growth rate expected by mvestors at the margin. Since
expeclations cannot be directly observed, experts focus on a wide range of alternative techniques a5 a
proxy for g. According to the rational expectattons hypothesis [Sargent (1972)), the best forecasung
method should be used to estimate g. In pracuce, proxies for g have included tustoncal carmings and
dividend growth rates, historical book value growth rates, implied growth rates (the product of the
retention ratio times the return on book equity), and analysts’ forecasts such as Vaiue Line.

This paper examunes the long-term accuracy of different methods of forccasting earnings growth of
electnic utility corporations and compares the results with Value Line [orecasts of future earmings
growth. On an ex-post basis the different methods are evaluated to determine the most accurate.
long-range (three to five year) farecast. *

3. The data

The sample consists of the minety-eight electric utilines that Value Line followed between 1971 and
1976 and the minety-tieee electric utilites followed by Value Line between 1977 and 1982 Per share
data have been adjusted f{or stock sphits and dividends. Generally, Value Line reports on each firm
four umes a year. The Value Line data come {rom 1ts second quarterly report of each year since this s
the first Value Line seport which generally includes actual data for the previous vear. For example.
Value Line carmngs forecasts for 1976 are those reporied in its second quarterly report in 1972,

All data, both actual earnings and forecasts of earmings, have been converted to compound annual
growth rates. Hence, all compansons of forecast accuracy are based on annual grow th rates. Two
five-year forecast honizons are used tn the analysis: 1971-1976 and 1977-1982. Value Line makes nts
carmings per sharc forecasts for a three-year range, eg. the forccast made n 1972 (which 1s
conditional on actual 1971 datai 1s for the 1974-1976 ume penod. Thus. forecasted Value Line
growth rates can be computed assumung a three, four, or five-year horizon. We considered each
possible Value Line horizon in the paper. re.. carings forecasting accuracy is evaluated for the
19711974, 1971-1975 and the 1971--1976 time periods, as well as the 1977-1980. 1977-1981, and
the 19771982 1ime periods.

These ume periods are especially important for the electric utility industry because of the unseutled
conditions prevailing in that industry through the 1970s. These conditons include the effects of
rapidly escalating fuel costs, the need to convert largs amounts of capacity from natural gas and oil to
coal and nuclear power, and the impact of high inflation and rapidly rising capital costs.

4. Forecasting methods

The forecasting methods tested have been selected for analysis because of thesr use in prior studics
and because of the extent t0 which they are commonly used n utility rate cases. These methods are:

X2. Value Line 3, 4, and 5-year earnings forecast.
X3. The 5-year histonical compound dividend per share growth rate: for example. the 1971-1976

furecast horizon uses the actual annual compound growth rate from 1966-1971.

* The three to five year honzon was chosen since this 1 the iongest forecast honzon svailabic from Volue Line anatysis
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Lxhibu 2
Summary of erroc statistics 1971-1976.

Mcitiod Average deviation MABE AMSE
{forecast-actual)
X2 0on 0.036 0.044
X3 -0.013 ¢ 047 0.066
X4 0013 0042 0053
XS 0.006 0038 0.081
X6 0016 0033 0.048
X7 0003 0037 0.046
X8 o013 0039 0050
X9 -0 002 0036 0.046
X110 6.000 0035 0.045
Xt -000?7 0040 0456
X12 - 0.004 0.037 0.049
X1} 0.007 ¢ui8 0.046
X14 0009 0.036 0.045
Xi5 0000 0038 8050
X16 0015 0.039 0047
X7 -a017 9.us0 2.070
X132 0007 0.040 0050

Value Line forecasis (X2) are posiuvely and significantly correlated with actual carnings growth.

In period 1, no other forecasting method is both significant and positively correlated with actual
carmings growth. In period 2, methods X5 (five-year compound book value per share growth) and
X15 (five-year trend line growth in dividends per share) also have staustically significant positive
correlations.

Exhibit 1 provides strong cross-sectional evidence of the superiority of Vaiue Line forecasts in
captunng movement in the direction of carnings growth rates. Thus, Value Line forecasts higher
growth for fisms which later show higher growth, and lower growth for firms which later show lower
growth. Dunng the highly unstable periods included in the forecast horizons, only Value Line
forecasts consistently reflected the direction of movement n actual earnings growth rates for the
electric utility industry.

Exhibit 1 does not, however, show any indication of the accuracy of Value Line relauve to
alternauve forecasting techniques. From a cost of capnal perspective, accuracy i forecasting 1s of
greatest importance. Exhibuts 2 and 3 report the average deviation, mean absolute error and root
mean square error for the two five-year forecast honzons.

The Value Line average deviation 1s the fargest in period 1 at 2.1%, but the lowest in period 2 at
1%. In both periods it 1s posttive, indicating that Value Line forecasts tend 1o be on the high side.
Hence. 1t appears that sn the long-term (five years) Value Line 1s relauvely successful in forecasting
the direction of future carmings movements, but there s a tendency 1o overestimate the size of this
carmings growth. In order to verify this nitial conclusion we next look at two other measures of
overall forecasting accurucy - the MABE and RMSE.

Value Line has a relatively low MABE in peniod 1. Only X10 (ten-year average implied growth of
EPS s lower, X9 (five-year average implied growth) and X14 (tca-year trend line growth in book
value} are equivaleat. In perod 2 Value Line has the lowest MABE. Value Line appears even better
when accuracy 1s evafuated using RMSE. la both periads Value Line has the lowest RMSE.

Thus, 1n addition to forecasting successfully the direction of movement, Value Line 15 relauvely
accurate as a predictor of the future growth rate itself. Is forecasts tend 10 be on the high side but
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txhiat 3
Summary uof error statsstics 1977 - 1982

Method Average deviation MABE RMSE
tforecast-actuaf}
X2 0010 0.039 24059
X3 -0.030 0067 0092
X4 -0.019 0053 0075
X5 ~0.013 0.044 Q063
X6 -001} 0.044 4063
X7 -0.024 GOst o010
X8 -0oit 0045 0065
X9 - 0.016 0046 8067
XH -0013 0045 0065
X -0.015 0052 9074
X12 -0017 0048 9070
X13 - 0027 0052 JO70
Xi4 -001 0oas 0065
X1s ~0iH2 0045 0.06%
X16 -0616 0.048 (L
X17 - QO0ts @065 ao9t
Xig -ou20 0.49 Gomn

when compared to the sixteen mechanical forecasting miethods, 1t 1s among the most accurate.

Finally. we consider two statisttcal tests of relative accuracy - the Friedman test and the least
significant difference test. Exhibits 4 and 5 report the results from these two tests for peniods 1 and 2
respectively. The Friedman test rejects the null hypothesis at the 1% level for both penods. Thus, the
alternative hypothests that at least onc forecasting method is more accurate than at least one other
forecasting method may be accepted.

The feast significant difference test of the muluple pairwise comparisons is performed at a 5%
significance level. The results indicate that Value Line is dominated only by X10 (ten-year average
implied growth) in period 1 and s not domunated by any forecasting method 1n penod 2.

Several of the forecasting methods performed exceedingiy well in the muluple pairwise compan-
sons. X5, X8 (five and ten-year compound book value per share growth), X9. X10 (five and ten-year
average implied growth), X14 (ten-year trend line growth m book value), and X15 (five-year trend
line growth n dividends) are not dominated by anv other forecasting method in either period.

In summary, Value Line performs very well relauve to the 16 extrapolative forecasung methods in
the five-year forecast horizons. It s relauvely successful at forecasting the direction of future carnings
growth. Also, the MABE, RMSE, and muluple pairwise comparisons indicate that Value Line 15
relatively accurate in predicung the actual future growth rate.

Vatue Line forecasts are made for a three to five-year forecast horizon. The preceding results have
focused on the five-year honizon. Idenucal stausucal tests were performed for two three-year horizons
(1971-1974 and 1977-1980) and two four-year horizons (1971-1975 and 1977-1981). Because Value
Line forecasts per share earmings for a three 1o five-year horizon, the calculzted growth rate will be
greater the shorter the honzon. Since the Value Line forecasts tended to overesumate the actual
growth rate for five-year honzons, one would expect tire same dollar earnmgs forecast for a three ur
four-year horizon to perform less well.

The correlation results for three and four-year horizons are similas 10 those for fwe cears. Value
Line forecasts are positively and significantly correlated with actual earnings growth i both permd)
for buth the three and four-year honizons. In addition (o Value Line, only X5 and X10 are sigmlicant
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concentrated on providing electric service might also be expected to have more stable and easily
forecasted earnings.

(4) Percent of generation fram oil and gas capacily (measused at the end of cach forecast honzon ). Qi
and gas prices increased dramatically during the time periods exanuned, and not all firms had the
benefit of perlectly effective fuel adjustment clauses. Hence, 1t 1s hypothesized that those firms
with a greater proportion of oil and gas gencraung capacity were faced with more volatile and less
casily forecasted earmings during this period.

(5) Nuclear construction. Firms with a significant nuclear construcuon program [defined with a
dummy variable (D, ) as a firm having a greater than 10% ownership niesest 1n a nuclear plaat
under construction at the end of each forecast honizon] were expected 10 have more volatile and
less casily forecasted eamings than non-nuclear firms. This 1s particularly true during the
1977-1982 period when, following the accident at Three Mile Istand, the Nuclear Regulatory
Agency ordered plant shutdowns. At that time, also, cancelled projects began to affect adversely
the earnings of electric utilities.

(6) Percentage change in dividend pavout rano (defined as the 1976 payout ratio minus the 1971
payout ratio for the first period and the 1982 payout ratio munus the 1977 payout ratio for the
second period). An increase in the payout ratio reduces funds for remnvestment in the firm and s
iypothesized (o be directly related 10 overesumates of earmngs made by Value Line.

(7} Percentage change 1 net plant (measured as the percentage increase (decrease) 1 net plant over
the period). The hypothesized direcuon of the effect of this vanable is indeternunant since a rapid
growth in net plant might be associated with growth in demand and future earnings. Alterna-
twvely, firms with large construction programs during the 1970s and 1980s have been under heavy
financing and regulatory pressures that have negatively wfluenced carmings.

(8) Change in bond ratings ( d from the beg g 10 the end of each penod by two dummy
vanables: D, =1 if downgraded by Moody's, 0 otherwise; Dy =1 if upgraded by Moody's, 0
otherwise; firms with no raung change are the excluded set). When a firm 1s upgraded
(downgraded), this indicates an improvement (decline) in its financial profile. Hence, upgradings
(downgradings) mught be associated with underestimates (overestimates) of future carnings.

(9) Coefficient of variation of earnings per share {measured over the ten years prior to the start of cach

forecast horizon). Highly volasile carmungs are expected to be positively related 10 Value Line
carmngs forecasting errors.

For each forecasting horizon (1971-1976 and 1977-1982). two regressions were run using the
abave independent vanables and (1) positive forecasting crrors (Value Line minus actual) and (2)
negative forecasting errors as the dependent variables.

During the 1971-1976 penod, the factors identified above cxplained 24% (adjusted) of the
vanation in the positive Value Line ersors and 13% (adjusied) of the varniation in ncgative Value Line
errors. The only factor significant at the 5% or better level was the percentage change in the payout
ratio. Increases in a firm's Ppayout ratio were sigaificantly assoctated with overestimates of earnings
(positive errors) made by Value Line analysts. This result is consistent with the support found for the
use of implied growth tech for forecasting future carnings. No factors were found to be
statiSucally significant explatning negative Value Line forecast errors duning the 19711976 period.

Durng the 1977-1982 honzon, the percentage change n the payout ratio again was associated
significanily with positive Value Line errors. In additon. there was a significant, posiive relationship
between buad downgradings and positve Value Line errors. Negauve Vulue Line errors were
sigmificantly associated with bond upyradings. There was also evidence that Value Line significantly
underestimated future carmings growth for firms with a hagh coelfictent of vanation of carnings.

In sum, this evidence suggests the Value Line carnngs forecasts adeguately consider each of the

B
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of changes 1n a firm’s dividend payoul ratio, m: effects o:
atili . Consequently, users ©
10 a lesser extent, the volatility of past earnings y v
bfmd m“ngdcail‘:l:%\fx;ljjn:c :varc of potenual biases in Value Line earmungs forecasts for ﬁtm;il':kc::
e nificantly their dividend payout policy, for firms likely to have a bond dowt;gra :cl\
o cm:’gcgi;scr the forrecast horizon. and for firms with listorically volaule ce;rm;rgs, Un orll:m:an bc
L ivi 4 d bond ranings 1s iself a difficult matter.

i dend payout ratios and bo gs '
fﬂfﬂ; S:ng'::‘:rngl:a:na?t:’;u:: l:cycxp]anamry variables examined were not generally srgmf;c?t:‘::
o !‘ (:l“wnh' each other. there were significantly posiive (+0.287 and +0.317) lc;ys;;c;s |I10d
;O:IC ::‘C downgsadings and nuclear construcuion dunng the l971~l9076b:nd 1977 md;n::md

- ife g —0.212 and —~0.170) between upg!

] -antly negative correlations (-0 A
‘“P‘CC“V‘:)“!::l::gl;‘:“%“';:‘;u;gcﬂgs that Value Line carmings forecasts were less rehabl;c(or !;mn:d w:!:
e icar ) i I support for this fact can inferr

i struction programs. Additional suppol .
. ;;c:::ln??hc 1977-1982 ume period, 62% (32 of 52) of the firms whose ear;ur;gs ;vlc::
poeni l(ed by Value Line. were involved with nuclear construction while only 37% (14 of 38} 0
a4 3
(f)::r::s::::r: Value Line underesumated carnings were nvoived with auclear construction.
1

factors identified above except the impact

8. Summary

tme honzons relative 1o extsapolauve {orecasung methods. 1t was clearly superior 1n forecasting the
1 fv P y Supx

tuated
ts that were among the best when eva

¢ ngs growth and provided forecas :

s st of aceurde mong, the extrapolauve models, implied growth and histoncal book

Value Line performed very weil in fo

using vartous tests of accuracy. A

f rowth rate models performed best. welln
“':':xcgrcsulls are from two specific past ume periods, but Value Line performed consistently

i rts the use of five-year Value Line carmings forecasts as an estimate
:;“::xrucr:og‘:'::;:cr:‘:::c:;cel‘::ﬁf‘)cost of cap;(gI' rate cases. dV:Iu: Line forecasts based on three and
O e o e aPP‘-'a" . ha;,cVZIs;:f‘;.'.l':t??;rﬁ:s?::m:s ;nlghl assist users to detect biases in

: 0-analysis 0 !
lh:l‘zlxsz‘:::o‘:z:::ln \hrsys!udy Value Line forecasts ovcrcs:n;ai?hiuh::d:::::ﬁ; ‘\:dhe: :::n:
d their payout rauos of if a firm's bonds were d_owngra ed. y eres ' e 2
"ﬂctf:S;‘mds wcprc upgraded or if a firm had very volatile carnings prior 10 the hpnndng o e
rg::casx horizon. As is true with all empirical studies, the rcfulls mai :;:::n(c;:l y“(:dtmz; ;nw:.;(rzmw
ume-periods studied. Additional work 1s needed 1o ascertain

applicable 10 other ndustries, ime-penods, and analyses.
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Predicting Long-term Earnings Growth:
Comparisons of Expected Return Models,
Submartingales and Value Line Analysts
M. S. ROZEFF

University of lowa, lowa City. lowa, U S.A.

ABSTRACT

This paper derives four-five year predictions of growth rates of accounting

carnings per share implicit in four expected return models commonly used in

financial research. A comparison of such growth rates with those produced

and reported by Value Line analysts and those generated by a submartingale k
. model revealed (he following: two expected return models --the Sharpe- ,
! Lintner -Mossin model and the Black model -were signilicantly more :
! accurate than the submartingale model, though not signilicantly more R
{ accurate than the other return models. However, the growth rate forecasts
provided by Value Line significantly outperformed all the other models
tested -—none of which relied on the direct input of a sceurity analyst,

KEY WORDS  Forecasting  Earnings growth  Comparisons  Empirical study
) Analysts  Value Line 4

! An exlensive body of literature evaluates the short-run (less than 15 months) earnings forceasts of
security analysts and time-scrics models.! The importance of this subject to accounting and

| finance is that a varicty ol applications such as lirm valuation, cost of capital, and cvent studies
require the measurement of earnings expectations. However, except for a recent paper by Moyer ef

! al. (1983}, litle work has been done to this point in studying long-run carnings forccasts.
Moreover, a potential source of earnings forecasts—expected return models—has been
{ overlooked. ;
1 This paper evaluates the accuracy of long-term forecasts of growth rates of annual earnings per N
, share. Six sources of forecasts arc used: a submartingale model, the Value Line Investment Survey, 3
and four expected rcturn models. Each expected return model is combined with the

Gordon Shupiro constant growth model. FFurther, certmn expected return models use the beta :

coefficient and, as such, lend insight into the usefulness of beta in a forccasting context,

The paper comprises three seetions. Section 1 describes the six forecasting sources and states the 3

! See Cragg and Malkicl {1968), Elton :\n) Gruber (1972), Barclictd and Comiskey (1975), Brown and Rozeff (1978}, Abdel-
khalik and Thompson (1977-78), Crichficld er al (1978), Givoly and Lakonishok (1979), Collins and Hopwood (1980),
Jaggi (1980), Elton ¢r al. (1981), Hopwoad er al. (1981), Fricd and Givoly (1982) and Imhofl and Pare (1982) for studics of
analyst forecasts and time-serics models. Sec Ball and Watts (1972}, Brooks and Buckmaster (1976), Albreeht et al (1977),
Watts and Leftwich (1977), Foster (1977). GrifTin (1977), Brown and Rozefl (1979), Lorek (1979), Hopwood and McK cown
(1981), Hopwood er al (1981) and Mancegold (1981) for studies of the time-series propertics of carnings.
0277-6693/83/040425 11501.10

@) 1983 hy John Wiley & Sons, Lid
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hypotheses. Tests of the hypotheses are presented in Section 2. Scction 3 ollers tentative
conclusions,

I FORECASTING SOURCES AND HYPOTHESES

This scction (1) describes how six sets of growth rate forccasts ol earnings per share are derived and
(2) discusses the formal hypotheses to be tested,

Submartingale model

Evidence that measured annual accounting income is a submartingale or some similar process can
be found in Ball and Watts (1972). Albrecht et al. (1977), and Watts and Leftwich (1977).?
Although measured (reported) annual carnings per share may not be precisely a submartingale, a
submartingale process is included because of its appearance in numerous studies as a benchmark
forecasting technique. Another reason for including the submartingale model is to compare its
forccasts to those reported in the Value Line Investment Survey. Such comparisons have been done
for forecusts of three to fifteen months (Brown and Rozell', 1978) but not forecasts of four to five
years,

The submartingale model (SUB). as used here, estimates the expected annual growth rate of
accounting carnings per share as the averape compound annual rate of growth of earnings per
sharc of the ten-yeur period preceding the test period. These historical growth data are obtained
from various issucs ol the Value Line Investment Surcey.,

Value Line forecasts

The Value Line Ivestment Survey (VL) contains forecasts of carnings per share made by the Value
Line sccurity analysts for time periods four to five years into the future. Afler adjustment for
capital changes, these forecasts, in conjunction with actual carnings per share in the base period,

- are converted 1o VL forecasts of a compound annual growth rate for each firm in the sample.

The importance of testing analyst forecasts is explained by Brown and Rozell'(1978). They argue
that since analyst forecasts are purchased in a free market they are likely to be informed forecasts
with a marginal value exceeding that of less costly forecast alternatives. According to this
reasoning, the VL forecasts should be more accurate than the SUB forecasts and those derived
from the expeeted return models (stated next).

Expected return model forecasts

A technique that has not previously been exploited to obtain earnings forecasts is o use expected
stock rate of return modcls in conjunction with the Gordon-Shapiro (1956) constant growth
model. This subsection shows how to extract earnings per share growth rate forecasts from these

models. First, the four expected stock rate of return models are explained. Secondly, the paper
proceeds to show how growth rate forecasts are obtained.

Four expected retirn models
The four models of how the market sets expected rates of return on sccuritics are:

(1) the comparison returns (CMR) model (Masulis, 1980 Brown and Warner, 1980).

(2)  the market adjusted returns (MARY model (Latane and Jones, 1979: Brown and Warner,

1980,
(3} the Sharpe -Lintner Mossin (SLM) model (Sharpe, 1964 Lintner, 1965; Mossin, 1966).
(4)  the Biack (BLK) model (Black. 1972).

P For cxample, Ball and Watts (1972, p 680) conclude: 'Consequently, our conclusion

-..is that income can be
characterized on average as a submartingale or some similir process.”

005198
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The CMR model assumes that the expected return on stock  at time T (E(R;;)) is an expectation
that is specific to each security. However, a risk parameter such as the beta coeflicient is not
explicitly included in the expected return calculation. Instead, the expected stock return at time Tis
measured as the arithmetic mean of the realized returns of the stock in a prior period. To the extent
that individual means of stock return distributions differ as a reflection of risk differences, the
CMR model allows lor individual dilferences in risk. This model (sce Masulis, 1980) has been
tested by Brown and Warner (1980) who found that it compared favourably with alternative
expected return models in delecting abnormal performance.

The MAR model states that the expected return on stock i at time T equals the expected return
on the market (denoted E(R,,;)), which is the same for all stocks. As for the CMR model. no beta
coefficient is used in calculating expected returns. However, unlike the CMR model, the MAR
model does not allow for individual risk dillerences among stocks, since all stocks are assumed to
have the same expected return, namely, the expected market return. To estimate expected market
returns, an arithmetic average of past returns on the cqually-weighted (Center for Research in
Securitics Prices) CRSP index is uscd.

The SLM modelisinfrequently referred to as the capital asset pricing model or CAPM . It is used
in its ex ante form:

E(Ryp) = Ryp + [E(Ryy) = Ry 1 H
where

R, =inlerest rate on a U.S. Treasury sccurity over the forecast horizon,
B = beta coeflicient of stock i expected to prevail over the {orecast horizon.

This study examines two annual growth rate forecasts over two non-overlapping horizons of five
years and four years. The five year forecast period is 1968-1972 and its base year is 1967, The four
year forecast period is 1973-1976 and its base year is 1972. In estimating expected returns using the
SLM model, R for the forecast period 19681972 is taken as the yicld-to-maturity on a five year
U.S. Government security as of December 1967. Similarly, for the forecast period 1973-1976, Ry
is the yield-to-maturity on a four year U.S. Government sccurity as of December 1972.3

E(R, ;) is estimated precisely in the same manner asin the CMR model, namely, as an average
over past realized market returns.

The beta coeflicients of individual stocks were cstimated in two ways. First, the expected beta
was measured as the historical beta coeflicient of the stock over the 84 months up to and including
month T. This beta was simply the covariance of the stock’s returns with the market divided by the
variance of the market’s returns over the sample period. Secondly, in an attempt to obtain a more
accurate estimate of the future expected beta, the tendency of betas to regress towards the value 1.0
noted by Blume (1971) was taken into account. The method for doing this is Blume’s method.*

The last expected return model is the BLK model. This can be stated in ex ante form (Black,
1972) as:

E(R.‘r) = E(Rm) + [E(R,\” ) — l':(R'/,l)lﬂ,' (2)
where E(R,;) is the cxpected return on the minimum variance portfolio whose return is

? Schaefer (1977) points out the pitfalls ol using yicld-to-maturity as & surrogate {or the interest rite on a nocoupon bond.
Livingston and Jain (1982) estimate the biases involved. Since for bonds of maturity four to five years, the coupon bias is
confortably small (of the order of ten busis points), the effect is neglected in this paper.

* For example, 1o adjust the betas computed over the 1961-1967 time period, the betas of all stocks on the CRSP file from
the 1954~1960 period were regressed on the betas of the same stocks from the 1947-1953 period. The resulting regression
cocfficients were then used to adjust linearly the 1961-1967 betas,
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uncorrelated with the return on the market portfolio. Unlike R .y in the SLM model, £(R,;) is not
observable at time T. Historical returns are frequently used to estimate this model (Black er al.,
1972). When this is done, the BLK model can be written

E(Riy) =Yoo+ 7,1 (3)

7o and ¥, are arithmetic averages of monthly estimates of E(R,;) and E(Ry,) — E(R,;). The
estimation method of Fama and Macbeth (1973) was used to obtain the gamma estimates.’

The forecasting model can now be formulated by obtaining 7, and 7, as of time T and using these
as estimates of future gammas. The procedure is legitimate since Fama and Macbeth have shown
that the gamma variables are stationary and have autocorrelations that are essentially nil. \

Obtaining growth rate forecasts

Suppressing the time subscript T or simplicity, the expected return of security i according to ;
model jisdenoted E(R, ). Given the expected rate of return of security i from model J, each model’s \
cxpected growth rate of earnings per share will be extracted by assuming that cach firm possesses ‘\
investment opportunities which are expected to provide a constant rate of growth of earnings in ,
perpetuity. In other words, the ‘constant growth” model is assumed to hold lor each stock (Gordon

and Shapiro, 1956, Miller and Modigliani, 1961). !
Let g;, belirm i'srate ol price increase, g,, be its rate of growth ol dividends per share, and g, be i

its rate ol growth ol earnings per share. In the constant growth model, the expected rate of return

of sccurity 7 is given by: .

Po+D,—-r, D, P,=r
E(Ry=-—"1 0 _ it -0 v 4) :
Pi Py Py

where

: P, = random end-of-period price per share
! D,, = random end-ol-period dividend per share
P, = current price per share

D,y = current dividend per share,

Hence: )
Dn f)n =Py Dyl +gy)
w—— + — .
P T Py Py S )
Assuming g, = g,, = g;
Dol +g;)
\ B(R) ==~55 = 4 g (©) |

A key assumption to obtain the constant growth is that the firm's payout ratio of dividends from ‘
carnings is constant. This ensures the equality of the growth rates ol dividends, carnings, and price
per share. Violation of the constant payout ratio assumption occurs for a variety of reasons such as
a change in the firm's investment opportunities or a change in its linancing mix. To the extent that
the constant growth model fails to describe the firm's expected rate of return, the derived estimates
of g; will contain measurement crror which will bias the tests against the expected return models.

1 am grateful 1o Gary Schlarbaum for supplying these estimalcs.
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Since each expected return model estimates E(R;) by [{(R‘.’.), equation (6) can be solved to obtain
model j's implicit forccast of g;, denoted g;; or:
o I+ I)i()/l)i()
Hence, by estimating E(R;;) and observing the current dividend yield, a forecast by model j of the
firm s growth rate ol earning per share, g, is extracted.
Statement of hypotheses

The empirical results in this paper will be interpreted with reference to several hypotheses, which
are presented and discussed below:

Hypothesis 1. Expected return models that use ex amre information on stock beta
coellicients contain implicit earnings per share growth rate forecasts that are not more
accurate than the implicit earnings per share growth rate forecasts of expected return
models that do not use information on beta cocflicients.

The SLM and BLK models include beta information whereas the CMR and MAR models do
not. Rejection of Hypothesis 1 means thut the beta-based expected return models can be employed
to obtain forecasts ol earnings per share which are superior (o those obtained from the non-beta
stock return models. Assuming that earnings growth rates observed {or a future period reflect the
prices and the expected returns established at the start of the period, rejection of Hypothesis |
provides an indication that the market, in sctting expected returns, uses betas or their
informational equivalent as opposed to neglecting betas as the CMR and MAR do. -

Theforecasts of the expected return models can also be compared with the SUB model forecasts.
These compurisons provide a natural check on whether the expected return models combined with
the constant growth model are producing forecasts that are reasonably competitive with the
process which, al least approximately, generates annual carnings.

Hypothesis 2. Expected return models contain implicit earnings per share growth rate
forccasts that are not morce accurate than the forecasts of the growth rate of earnings per
share derived using the submartingale model of carnings.

A third test compares the forecasting ability of the VL model with the expected return models. If
the procedure used in this paper to extract forecasts from the expected return models was efficient
enough to extract forecasts that reflected all information available to the market, then the VL
model forecasts would not be more accurate than the expected return model forecasts. Since the
procedure used is clearly crude compared i the information processing of analysts, it is
anticipated that Hypothesis 3 will be rejected in favour of VL.

Hypothesis 3. The VL forecasts of the growth rate of earnings per share arc no more
accuralte than the earnings forccasts of the expected return models.

Finally, since the lengthy literature comparing analyst forecasts with those of time series models
is confined to short forecast horizons (see footnote 1), itis of interest to compare the VL forecusts
with the SUB forccasts over the long forecast horizons used in this paper,

Hypothesis 4. The VL forecasts of the growth rate of carnings per share are no more
accurate than the forecasts of the SUB model.

Rejection ol Hypothesis 4 in lavour of VL supcriority would provide lurther evidence ol'analyst
forecast superiority relative to time-series models.
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2. TESTS OF HYPOTHESES

Samples

Two replications of the experiment were conducted. In the first, time 7" was year-end 1967 and
forccasted carnings were for 1972, The first 253 firms (in alphabetical order) were selected from the
CRSP tape which met the criteria: (1) return data available during 1961-1967. (2) covered by
the Value Line Investment Survey as of December 1967, (3) December fiscal year; and (4) positive
earnings per share in 1967 and 1972. The second replication set 7 at December 1972, The sample
size was 348. The criteria were similar with the corresponding changes in dates, namely, return data
available during 1966-1972 and positive earnings per share in the base year 1972 and test year
1976.

The reasons for these eriteria follow. The requirement that a sample firm have return data on the
CRSP tape in the basc period aliowed computation of the firm's beta coellicient using this data
source. The firm had to be covered by the Value Line Investment Survey to ailow forecast
comparisons 1o be made. Use of the December fiscal year-end ensured that all six model forecasts
were based on comparable amounts of data relative to the fiscal year. Furthermore, the VL model
forecasts had to be conditional only on annuual carnings of the base year. The requirements of
positive earnings per share in the base and test years allowed for positive growth rates. (The
positive earnings criterion, as it turned out, was not binding in the first test period. In the second
period, ten firms were eliminated because of this criterion.)

Although it is unlikely that the sample selection procedures materially affected the outcomes of
the experiments, they did result in noticeably less risky sumple firms than the market as a whole.
The average beta for both samples was 0.85. As such, the test results may not generalize to the
entire population of firms.

Test procedures

Because January 1935 was the starting date for calculating the BLK model estimates, that date was
the starting point for most of the other return calculations, Thus, in estimating the CMR model, a
stock’s mean monthly stock return was found by averaging its returns over the history of the stock
available since January 1935. In estimating mean market returns, the averdge of monthly returns
was found over the time period beginning in January 1935, The market index was the equally-
weighted return index of all stocks on the CRSP tape. Finally, in estimating the gammas for the
BLK model, the monthly averages were also taken over the period starting in 1935.8

The SLM model requires risk-free returns and, for this purpose, yields-to-maturity on U.S.
Government Bonds of the relevant maturity were employed. The data source was Moody's
Municipal and Government Maral.

Let a; = growth rate of actual carnings per share for firm i and g;; = growth rate of forecasted
earnings per share for firm i by method j. In each test period, a vector of errors |a; — 8ijl = e;;may be
calculated for each method j, where ¢;;is the absolute value of the dilTerence between the forecasted
and realized growth rates. For hypothesis tests of two models, an appropriate design is a one-sample
or matched-pairs case with self-puiring by firmy. The members of cach pair are crrors, ¢;; fromthe
two models, which are reduced Lo a single observation by taking the dillerence in the errors. The (-
test is the usual parametric test of the mean dilference and the Wilcoxon signed ranks test is an
alternative non-parametric test of the median difference. Both tests were conducted. But since the
results were similar, only the paired r-test results are reported.

¢ All tests were also conducted using mean returns calculated over the most recent 84 months. The results were essentially
the same as those reported in the paper. If anything, the longer estimation period benefited the CMR model.
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Results
Table | contains summary statistics of the error distributions generated by the models when
regression-adjusted betas were employed.

The average of deviations, a; — g,;, was computed for all sample firms. Such deviations measure
the average bias of the forecast models. It appecars that, in period 1, all the models tended to
overforecast earnings growth. In period 2, the average deviation of the return models was slight,
whereas VL tended to overforecast on average. However, the fraction of firms overestimated by
VL (58.0 per cent) was quite close to the fractions for the other models. This suggests that the
sample average deviation for VL was heavily influenced by a few firms.

Table |. Summary statistics of error distributions*t

Error measure SuUB MAR CMR SLM BLK VL
Avcrage deviation ~0.001 -0.062  ~0.051 -0.049  -0.05] —0.046
MABE 0.115 0.112 0117 0.105 0.106 0.088
Period 1, MSE 0.046 0.032 0.034 0.031 0.031 0.018
1967-1972 RMSE 0.213 0.178 0.184 0.176 0.177 0.135
% Forecasts
overestimated 56.1 81.8 72.7 72.3 73.5 64.0
Average deviation 0.040 —0.002 0.012 0.011 0.008 ~0.030
MABE 0.146 0.140 0.147 0.137 0.137 0.118
Period 2, MSE 0.071 0.067 0.070 0.066 0.066 0.031
1972-1976 RMSE 0.266 0.258 0.265 0.256 0.256 0.175
% Forecasts
overestimated 47.2 58.9 53.4 52.9 53.7 58.0

* MAR = Market adjusted return; SUB = Submartingale: CMR = Comparison return; SLM = Sharpe-
Lintner~Mossin; BLK = Black; VL = Value Line.
T Based on adjusted betas for the SLM and BLK models.

The mean absolute error (MABE), defined as the sample average of |a; — g, |, better reflects the
overall forecasting performance of the models since it takes into account the average error size. In
period I, VL's MABE was lowcest at 0.088, followed by SLM and BLK at0.105 and 0.106, while the
other three models had MABE's between 0.112 and 0.117. Two other summary error measures,
which give greater weight to large devialions, are mean square error or MSE (the sample average of
(a; — g;;)*) and root mean squared error or RSME (the square root of MSE). Using these measures
of forecast accuracy, VL was most accurate followed by the four expected return models all of
which were more accurate than SUB.

In time period 2, VL had the most accurate forccasts. Using MABE, it again appears that SLM
and BLK had smallererrors than the CMR, MAR, and SUB models. Using MSE, all models other
than VL appear to have approximately equal forecast accuracy.

Table 2 contains the t-statistics (or all paired comparisons over both sample periods and using
both the historical beta and the regression-adjusted beta. In reading this table, a positive r-statistic
means that the model at the top has lower errors than the model at the side. Since the results are
very similar for both beta estimation methods, the discussion concentrates on the regression-
adjusted beta case.

In both sample periods. both the SLM and BLK models produced smaller errors at highlevels of
confidence than the two non-beta expected return models —MAR and CMR, Hypothesis | is thus
rejected. If one were attempting to gauge the market's expectation of future earnings growth via
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Table 2. Parametnc 1-staustics. comparisons of six model’s earnings prediction errors for two time periods*t

4% 4

Historical beta

Regression-adjusted beta

Junsnrnaoy fo (puanop

SUB MAR CMR SLM BLK VL SUB  MAR CMR SLM BLK VL
SUB — 0.59 -0.50 1.32 1.17 2,69t SUB — 039 -0.50 1.769 1.58;  2.69%
Period | MAR — - -1.70¢  1.749 1.37 3.2 MAR — —_ ~1.70% 493% 429t 3.72%
l967—l'977 CMR — — — 3.32¢ 3.00f 450 CMR — — — 4.35% 396 4.50;
T SLM — — — — -7.12% 3.06; SLM — — — — ~822; 274
BLK — — — — —_ 321 BLK — — —_ — - 2.88¢
SUB — 158 -040 2.88% 2.84; 2907 SUB — 1.58 —-0.40  2.78% 268 2.90%
Period 2 MAR — — —-225§ 2.38§ 248§  2.35§ MAR — — —2.258 3.06% 337 238
197”—-1‘976 CMR — — — 3.77; 3768 2.92; CMR — — 3.83% 32y 292
- SLM — — — — -0.59 1.86% SLM — — — — —1.60 1.93¢
BLK — — —_— — - 1.889 BLK —_ — — — — 1.963%

* MAR = Market adjusted return: SUB = Submartingale: CMR = Comparison return; SLM = Sharpe-Lintner-Mossin: BLK = Black: VL = Value

Line.

t A positive test statistic indicates superiority (lower forecast error) of model on top as compared with model on side: a negative test staustic indicates
superiority of model on side. Forecast error is mean absolute error (MABE).

t Significant at the 1 per cent level, two-tailed test.
§ Significant at the 5 per cent level, two-tailed test.
v Significant at the 10 per cent level, two-tailed test.
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the market's expected rate of return and the revealed dividend yield, then one would be better ol
employing either ol the two models that use beta. The consistency of the results over the two test
periods strengthens the conclusion that usc of the beta cocflicient enhances the predictability of
expected rate of return and hence carnings growth.

To check on the efficacy of the procedure by which the expected return model forecasts were
extracted, those models were compared with the SUB model. For the non-beta models, the (-
statistics were less than ordinary conventional levels in both of the test periods. A comparison of
MAR against SUB produced r-statistics of ~0.50 and —0.40. These results indicate that
Hypothesis 2 cannot be rejected for the non-beta models, although the MAR model provided
slight indication of outperforming the SUB modcl.

Forthe SLM and BLK models, the t-statistics were positive and significant in both time periods.
A comparison of SLM against SUB yielded r-statistics ol 1.76 and 2.78, whereas in similar
comparisons, BLK yielded 1.58 and 2.68. This is reasonable evidence f'or rejecting Hypothesis 2 in
favour of the alternative hypothesis that SLM and BLK produce smaller errors than SUB. From
another point of view, this result is impressive: a relatively simple manipulation of the expected
return models, involving extrapolation of the expected market return and the stock’s beta
coefficient and subtraction of the stock's dividend yicld, produced earnings forecasts that were
more accurate than a well known time-series model of annual earnings. This interpretation
indicates that the SLM and BLK expected return models appear to capture an important aspect of
the market’s return generating mechanism, and that the forecast extraction procedure has
reasonable power.

The next hypothesis tests involve the VL forecasts. It is clear that Hypothesis 3 can be rejected at
high levels of significance. By wide margins, VL produced lower forecast errors than all the
expected return models, including the more accurate SLM and BLK models.

The last comparison, Hypothesis 4, evaluates VL against the TS model. In both samples, the
forecasts of carnings per share growth were statistically superior to those of the TS model. This
provides additional evidence that security analysts produce more accurate forecasts than time-
series models.

The results of the tests were quite uniform in the two time periods. The average analyst error in
forecasting the future annual growth rate for the following four to five year period tended to be
about 1.7 per cent below the errors of the SLM and BLK expected return models, whereas the
errors of the latter two models were about 0.7-1.2 per cent below the errors of the remaining
models, including the SUB model.

3. CONCLUSIONS

This paper has shown that expected return models commonly used in the finance literature contain
implicit forecasts of the growth rate of accounting carnings per share. For the comparison returns
model (CMR) and the market-adjusted returns model (MAR), the resulting forecasts were no less
accurate than a submartingale model. On the other hand, for the Sharpe- Lintner-Mossin (SLM)
and Black (BLK) models, the forccasts were significantly more accurate than those generaled by
the submartingale modcl.

Evidence that security analysts forecasts are morce accurate than those of less costly alternatives
is also provided. The forecasts of lour to five year growth rates of earnings per share produced and
reported in the Value Line Investment Survey were shown to be more accurate than all of the other
models tested-—none of which required the direct input of a security analyst.
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about 1.7 per cent below the errors of the SLM and BLK expected return models, whereas the
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implicit forccasts of the growth rate of accounting carnings per share. For the comparison returns
model (CMR) and the market-adjusted returns model (MAR), the resulting forecasts were no less
accurate than a submartingale model. On the other hand, for the Sharpe- Lintner-Mossin (SLM)
and Black (BLK) models, the forecasts were significantly more accurate than those generated by
the submuartingale model.

Evidence that security analysts forccasts are more accurate than those of less costly alternatives
is also provided. The forecasts of four to five year growth rates of earnings per share produced and
reported in the Value Line Investment Survey were shown to be more accurate than all of the other
models tested-—none of which required the direct input of a security analyst.
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Avista Corp. (AVA)

At 1:31PM ET: 17.71

$50 CASH BONUS +
EARN FREE TRADES ...
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Ameritrade Apex™

Historical Prices Get Historical Prices for: @:O]
SET DATE RANGE
§ A i "+ Daily
Start Date: ‘Jul - 1 2005 Eg.Jan 1, 2003 ‘"1 Weekly
End Date: Dec - 31 2005 0: Monthly
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First | Prev | Next | Last
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Date Open High Low Close Avg Vol Adj Close*
Dec-05 17.85 18.84 17.47 17.71 234,895 17.71
28-Nov-05 $ 0.14 Cash Dividend
Nov-05 17.53 17.96 16.76 17.65 262,585 17.65
QOct-05 19.40 19.55 17.01 17.82 325,928 17.38
Sep-05 19.44 20.20 18.11 19.40 190,552 19.25
23-Aug-05 $ 0.135 Cash Dividend )
Aug-05 18.10 19.61 17.80 19.44 188,830 19.29
Jul-05 18.63 19.36 18.10 19.04 166,915 18.75

* Close price adjusted for dividends and splits.
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f’v‘ﬁ Download To Spreadsheet
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Bill Pay - Customize Finance

Portfolios [ manage - create ]
Quotes | Free trial of Streaming Real-Time Quotes
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$50 CASH BONUS +
EARN FREE TRADES
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Ameritrade Apex™

Historical Prices Get Historical Prices for:

SET DATE RANGE

| i iDalily

Start Date: Jul - 1 2005 Eg.Jan 1, 2003 i Weekly

End Date: Dec - 31 2005 @7 Monthly
i_+Dividends Only

First | Prev | Next | Last
PRICES

Adj
Close*

Dec-05 22.10 22.29 19.00 20.85 468,314 20.85
Nov-05 21.07 22.98 20.64 22.08 310,257 22.08

27-Oct-05 $ 0.225 Cash Dividend
Oct-05 23.58 24.36 20.56 21.20 211,938 21.20
Sep-05 22.99 23.96 22.10 23.58 175314 23.33
Aug-05 22.49 23.52 21.65 23.00 180,856 22.76

28-Jul-05 $ 0.225 Cash Dividend
Jul-056 21.60 22.58 21.00 2248 141,740 22.24

* Close price adjusted for dividends and splits.
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DPL Inc. (DPL)

Flat Rate *10.99
Internet equity trades ;\

Now at Ameritrade

Historical Prices Get Historical Prices for;

SET DATE RANGE

i~ Daily
Start Date: Jul - 1 2005 Eg.Jan i, 2003 /7 Weekly
End Date: Dec - 31 2005 '@+ Monthly
i~ Dividends Only

PRICES
Date
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Sep-05
11-Aug-05
Aug-05
Jul-05

First | Prev | Next | Last

Adj
Close*

25.76 26.40 25.10 26.01 868,366 26.01
$ 0.24 Cash Dividend

25.70 26.85 25.29 2555 775,428 25.55

27.81 28.19 24.33 2577 630,166 25.54

27.05 27.95 26.73 27.80 576,109 27.55
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27.50 28.34 26.43 26.99 695,873 28.75
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EARN FREE TRADES
i A
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Historical Prices Get Historical Prices for:
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Date Open High Low Close Avg Vol Adj
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7-Dec-05 $ 0.25 Cash Dividend

Dec-05 16.99 17.34 16.21 16.32 475,257 16.32
Nov-05 16.64 17.35 16.10 16.95 456,609 16.70
Oct-05 17.25 17.59 16.08 16.69 455,671 16.45
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Sep-05 18.13 18.42 17.06 17.21 430,390 16.96
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Quotes | Free trial of Streaming Real-Time Quotes
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Flat Rate 10.99
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Now at Ameritrade

Historical Prices Get Historical Prices for: ,

SET DATE RANGE
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Start Date:  Jul -1 2005 Eg. Jan 1, 2003 "1 Weekly
End Date: Dec - 31 2005 '# Monthly
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Date Open High Low Close Avg Vol
Dec-05 20.44 21.25 20.32 20.33 158,080 20.33

28-Nov-05 $ 0.32 Cash Dividend
Nov-05 20.40 21.07 20.01 20.31 103,133 20.31
Oct-05 22.95 23.27 19.25 20.20 127,504 19.89
Sep-05 23.70 24.16 22.49 22.87 69,428 22.52

30-Aug-05 $ 0.32 Cash Dividend
Aug-05 24.20 24.41 22.30 23.75 87,465 23.39
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* Close price adjusted for dividends and splits.
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Bili Pay - Customize Finance
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Quotes | Free trial of Streaming Real-Time Quotes
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Now at Ameritrade

Historical Prices Get Historical Prices for: GO

SET DATE RANGE
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Start Date: Jul - 1 2005 gg'oéan L i~ Weekly
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- i+ Dividends Only

First | Prev | Next | Last
PRICES

Adj
Close*

Dec-05 23.68 23.88 22,60 22.80 731,652 22.80
Nov-05 23.80 24.20 22.50 2345 512,023 23.45
14-Oct-05 $ 0.29 Cash Dividend
Oct-05 25.34 25.95 22.80 23.85 655,476 23.85
Sep-05 26.12 26.69 24.82 25.19 542,323 24.88
Aug-05 27.90 27.92 25.65 26.22 826,478 25.90
14-Jul-05 $ 0.275 Cash Dividend
Jul-05 28.99 29.35 27.20 27.87 684,300 27.52

Date Open High Low Close Avg Vol

* Close price adjusted for dividends and splits.

First | Prev | Next | Last
fj"‘ll Download To Spreadsheet
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Bill Pay - Customize Finance
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Now at Ameritrade

Historical Prices Get Historical Prices for:

SET DATE RANGE

i+ Daily
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i Dividends Only
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Adj
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Date Open High Low Close Avg Vol
Dec-05 4717 50.07 46.73 48.99 1,087,504 48.99

3-Nov-05 $ 0.43 Cash Dividend
Nov-05 47.50 47.67 4578 46.96 1,571,028 46.96
Oct-05 52.13 53.36 45.94 47.50 1,813,542 47.06
Sep-05 51.16 53.00 50.35 52.12 1,240,533 51.64

3-Aug-05 $ 0.413 Cash Dividend
Aug-05 49.90 51.11 48.41 51.03 1,017,995 50.56
Jul-05 48.36 50.45 47.46 49.78 1,057,080 48.91

* Close price adjusted for dividends and splits.
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Bill Pay - Customize Finance

Portfolios [ manage - create ]
Quotes | Free trial of Streaming Real-Time Quotes

Quotes & Info Enetzr‘ i&tggo[\(;gl Symbol Lookup | Finance Searc
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$50 CASH BONUS +
EARN FREE TRADES .,
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Ameritrade Apex™

Historical Prices Get Historical Prices for: GO
SET DATE RANGE
| {1 Daily
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i1 Dividends Only

First | Prev | Next | Last

PRICES
Date Open High Low Close Avg Vol Ad;
Close*
15-Dec-05 $ 0.25 Cash Dividend

Dec-05 29.54 30.90 26.62 28.77 10,642 28.77
Nov-05 32.44 32.65 28.74 29.54 12,161 29.29
Oct-05 32.68 33.09 31.90 32.70 6,890 32.42
13-Sep-056 $ 0.25 Cash Dividend

Sep-05 30.55 33.03 30.50 32.93 6,504 32.65
Aug-05 29.37 30.75 28.75 30.35 5,808 29.85

Jul-05 29.44 30.00 29.10 29.40 3,680 28.92

* Close price adjusted for dividends and splits.

First | Prev | Next | Last
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ADVERTISEMENT
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Bill Pay - Customize Finance

Portfolios [ manage - create ]
Quotes | Free trial of Streaming Real-Time Quotes

QUOtES & Info Enet.egr. 3&'880',\(;;[ Symbol Lookup | Finance Searc
Hawaiian Electric Industries Inc. (HE) At 1:42PM ET: 25.96 4

Flat Rate *10.99
Internet equity trades 1;\

Now at Ameritrade

Historical Prices Get Historical Prices for: GO}

SET DATE RANGE

| {3 Daily
Start Date: Jul - 1 2005 Eg.Jan1,2003  {Ti\Weekly
End Date: Dec - 31 2005 '¢: Monthly
¢~ Dividends Only

First | Prev | Next | Last
PRICES

Adj
Close*

Date Open High Low Close Avg Vol
Dec-05 26.50 26.72 2565 25.90 220,333 25.90

17-Nov-05 $ 0.31 Cash Dividend
Nov-05 26.30 26.90 25.50 26.44 264,261 26.44
Oct-05 27.89 28.50 25.50 26.35 265,290 26.04
Sep-05 26.53 28.76 26.38 27.88 318,214 27.55

8-Aug-05 $ 0.31 Cash Dividend
Aug-05 27.00 27.81 26.21 26.51 265,878 26.20
Jul-05 26.81 27.77 26.51 26.93 222,780 26.31

* Close price adjusted for dividends and splits.

First | Prev | Next | Last

g
r"‘% Download To Spreadsheet
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Bill Pay - Customize Finance
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Quotes | Free trial of Streaming Real-Time Quotes

Quotes & Info En:zr‘ \S{z{!gg,ol/\(;g[ Symbol Lookup | Finance Searc
Northeast Utilities (NU) At 1:42pM ET: 19.55 &
$50 CASH BONUS +
EARN FREE TRADES .,
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Ameritrade Apex™

Historical Prices Get Historical Prices for:

SET DATE RANGE
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First | Prev | Next | Last

PRICES
Date  Open  High low  Close AvgVol A9
Close*
Dec05 1867 2025 1842 1960 1,737,876  19.69
29-Nov-05 $0.175 Cash Dividend

Nov-05 18.17 19.03 17.30 18.58 907,238 18.58
Oct-05 19.99 20.20 17.62 18.19 590,742 18.02
Sep-05 19.90 20.48 19.35 19.95 528,214 19.77
30-Aug-05 $ 0.175 Cash Dividend
Aug-05 21.58 21.95 19.52 19.92 501,956 19.74
Jul-05 20.90 21.74 20.41 21.58 633,840 21.19
* Close price adjusted for dividends and splits.
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Bill Pay - Customize Finance

Portfolios [ manage - create ]
Quotes | Free trial of Streaming Real-Time Quotes

Quotes & Info En;eg'j 3?83?‘,\(;%1 GO | symbol Lookup | Finance Searc
Pinnacle West Capital Corp. (PNW) At 1:53PM ET: 41.93 +
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Now at Ameritrade

Historical Prices Get Historical Prices for:

SET DATE RANGE

| ¢_+Dalily
StartDate: Jul - 1 2005 Eg.Jan1,2003 . i\WeeKly
End Date: Dec T 31 2005 ‘@ Monthly

¢~ Dividends Only

First | Prev | Next | Last
PRICES

Adj
Close*

Dec-05 41.64 43.33 41.05 41.35 475,019 41.35
Nov-05 4172 42.19 39.91 4149 536,438 41.49
28-Oct-05 $ 0.50 Cash Dividend
Oct-05 4408 44.97 39.81 4176 691,914 41.76
Sep-05 44.98 46.06 43.13 4408 463,076 43.54
Aug-05 4599 46.68 43.22 44.93 421,091 44.38
28-Jul-05 $ 0.475 Cash Dividend
Jul-05 4455 46.16 43.76 4580 482,740 45.23

Date Open High Low Close Avg Vol

* Close price adjusted for dividends and splits.
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!'1 Download To Spreadsheet
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Now at Ameritrade

Historical Prices Get Historical Prices for:

SET DATE RANGE

: "1 Daily
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First| Prev | Next | Last
PRICES

Adj
Close*

Date Open High Low Close Avg Vol
Dec-05 26.07 26.19 24 .15 2449 349,328 24.49
Nov-05 25.28 26.26 24.03 25.97 402,490 2597

28-Oct-05 $ 0.20 Cash Dividend
Oct-05 28.72 29.22 24.07 2535 585,171 2535
Sep-05 29.58 29.98 27.62 28.67 313,590 28.44
Aug-05 29.60 30.45 27.90 29.58 428,317 29.34

28-Jui-05 $ 0.20 Cash Dividend
Juil-05 28.94 29.85 28.24 20.39 598,780 29.15

* Close price adjusted for dividends and splits.

First | Prev | Next | Last

J
f“l’1 Download To Spreadsheet
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Bill Pay - Customize Finance

Portfolios [ manage - create ]
Quotes | Free trial of Streaming Reai-Time Quotes
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PPL Corp. (PPL) At 1:46PM ET: 29.76
350 CASH BONUS +
EARN FREE TRADES .,
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Ameritrade Apex™

Historical Prices Get Historical Prices for: ’

SET DATE RANGE

| | i1 Daily
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PRICES
Date Open High Low Close Avg Vol Ad;
Close*
7-Dec-05 $ 0.25 Cash Dividend

Dec-05 29.54 30.80 28.59 29.40 1,322,304 29.40
Nov-05 30.05 31.14 28.25 29.40 1,454,476 29.15
Oct-05 32.67 33.68 29.01 31.34 1,352,571 31.07

7-Sep-05 $ 0.50 Cash Dividend
Sep-05 31.95 33.51 31.55 32.33 1,485,819 32.05
25-Aug-05 2 1 Stock Split

Aug-05 61.65 65.12 30.81 31.96 1,800,608 31.21
Jul-05 59.55 62.14 59.50 61.58 1,664,390 30.07
* Close price adjusted for dividends and splits.
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'”“"1 Download To Spreadsheet
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THE SUPERIORITY OF ANALYST FORECASTS AS MEASURES OF
EXPECTATIONS: EVIDENCE FROM EARNINGS

LAwRrENCE D. BROWN AND MICHAEL S. ROzZEFF*

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 ({1]. {3]. [4]. [5), [12].
{13], [14], (16}, [18], [20]) instead of dircct 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
éxpectations.

However, the mere existence of analysts as an employed lactor in long run
equilibrium means that analysts must make 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’ forccasts lo sophisticated time series models
conclude that analysts’ forecasts are not more accurate than time series forecasts
(Cragg and Malkiel (CM) [9]; Elton and Gruber (EG) {I1]). This evidence plainly
conllicls with basic econonmic (heory. Ilence, the prediclive 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 1 considers stalistical tests and experimental design. Part [I contains the
empirical results. Summary and implications appear in Part [H.

* College of Business Administration, The University of lowa, lowa City.
1. We assume that forecast purchasers do not derive nonmonetary benefits from forecasts.
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I. EXPERIMENTAL DESIGN

A. Suatistical 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 U [25]
and Student’s ¢. In this section, after discussing the defects of these statistics for
evaluating two or more forecast methods, the allérnative statistical methods used in
th%ﬂdy are introduced.?

Theil's U-statistic (applied to earnings) is the square root of

T . . 2
2 (Pij:"An

[

Uj= T
Al
=]
where ,‘_ii,zchange in actual earnings per share of firm / from (—1 to ¢,
P,J,==predicted change in earnings per share of firm i from t—1 to ¢ by
forecast method j, and
T =total number of time series observations.

For its computation, it requires rime series data on a [irm's earnings changes.’
Given forecast method j and earnings time series data on firm i, Theil's U
compares the {orecast accuracy of method j to that of a naive, no change, earnings
forecast model.*® 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.® 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 staltistics of dillerent 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 pefiGd i Which comparisons with analysts’ forecdsts are

made, This procedure InlroUUTEYeX post selection bias.
. EG computed “Theil’s U i rather than changes. This statistic has unknown

sampling properties.

4. Py, = A, and U;=0il prediction is perfect in every period. If no change is predicted in each period
(i.e., Py =0), Uy=1,0< Uy <1 il prediction is less than perfect but better than_the no-change prediction
and Uy > 1 if forecast mel{mdj is less accurale than the no-change prediction.

5. CM used cross-sectional rather than temporal data. This “Theil's U™ statistic has unknown
sampling properties beciuse each error is drawn {rom 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 r-test [17]. An alternative non-parametric test of the
median difference is the Wilcoxon Signed Ranks test [8].

The parametric paired (-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., | P, — 4,l, where P,,==f1rm szE)‘rEEEEEE'd'?rmngs
per share lor period by method j and A, =firm i’s actual earnings per share in
period 1), the test's assumption that paired differences are drawn from the same
population is violated since each error dillerence depends upon each firm's
earnings per share level. IT applied to error measures stated in ratio form (e.g.,
[P—’-‘A;’U”[?i‘t)’mtnbulmnal assumptions of the palred t-test are also unlikely
to be fulfilled since ratio measures apphed to earnings per share data are

dommated_lg‘y_gu_thﬁm_bemwl__eg_mmgs per share are lose to zero.’

Meaningful pairwise comparisons require test statistics 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_1-test,
two-way analysis of variance, is inapplicable.? mﬁﬁ‘m&h is
based— o TWo-wayamatysis—of—variarce—by ranks and is independent of error
definition, is used instead. T

For an error measure, we choose relative error ignoring sign, |Pj;, —4,|/|4,|,
metric which is likely to be of interest to forecast purchasers.” In any event, the
Wilcoxon test statistic is insensitive to error definition (see fn. [6).

B. Forecast Horizon

Because economic theory provides no guidance concerning the association of
analyst superiority with a particular forecast horizon, several horizons should be
investigated.'® 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
edrnings ol the subsequent one 1o five quarters; (iii) published f 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

7. EG’s cross-section paramelric f-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
{-test to cross-section earnings data (see fn. 16).

8. Preliminary tests indicated serious violation of the homogeneity of variances and additivity
assumptions, basically becausc of error outliers. Violation of the ANOVA assumplions 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 discusion of the deficiencies of using |P,| or [Pyt A,|/2 in the denominator see [25).

it

10. The forecast horizons studied in the past have been five years (CM) and one year (EG)
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earnings per share before extraordinary items, adjusted for stock splits, stock

movin;

dividends and other capitalization changes for the years 1951-1975. fitted
Ex ante conditional predictions of all forecast methods are determined as {ollows class ¢
for a sample of 50 firms for each of the four years 1972-1975. Starting with third m?gﬂ
quarter 1971 earnings (I11/1971), conditional earnings per share predictions for the a sea
ith firm by the jth method are obtained for the individual quarters of 1972. The @
: forecasts of 1972 quarterly earnings, conditional on II1/1971, are denoted literat
P,j(]/1972]lll/l97l) P,(H/l972 [1I1/1971), U(III/1972|III/I97I) and —X;

P;(1V/1972]111/1971). Moving ahead one quarter, predictions are again obtained since
for each of the four quarters of 1972 made conditional upon 1V/1971 earnings : accur:

[} data. Again moving ahead one quarter, predictions are obtained for the last three firms
v quarters of 1972 conditional upon knowledge of 1/1972 earnings, etc. Table | exper
shows the set of 1972 predictions so obtained. With these conditional predictions, time

relative forecast errors ignoring sign are computed for each forecast methodj over -7 BT
five distinct quarterly forecast horizons for use in the quarterly error comparisons.

estim
Annual earnings forecasts for 1972 are the sum of the forecasts Py (1/1972] are U
IV/1971), Py (Il/l972]lV/l97l) P, (III/I972!IV/197!), and P, (IV/1972| Surve
IV/1971), thal is, the one to four penod ahead pomt forecasts made conditional fore
upon knowledge of the prior year's fiscal earnings.!" After obtaining analogous Tc
forecasts for the years 1973, 1974 and 1975, quarterly and annual comparisons are the {
repeated for these years. Wé
€
! TABLE | time
l SumMMARY OF PREDICTIONS BY FORECAST HORIZON FOR 1972*%
1 Quarter Ahcad 2 Quarters Ahcad 3 Quarters Ahead 4 Quarters Ahead 5 Quarters Ahead®
P1/1972|1V/19T1)  P(1/1972[111/1971)
PLAI/ST2IN/1972) P (11/1972]1V/19T) (1171972111 /1971)
PLQI/19T2101/1972) P (IIZ1972{1/1972)  Py(LI1/1972]1V/1971) P, (111/1972]111/1971)
P IV/I9T2{UN/19T2) P (IV/I92)11/1972) P, (IV/1972{1/1972)  P,(IV/1972|IV/1971)  P(IV/1972{111/1971) Sea
* Predictions missing from the table (e.g.. 2, (1719721171971, P, (H/l972|ll/197t) are absent because our source of ' . per
analyst data does not contain these forecasts. cha
i and j refer to firm i and method j, respectively. : for:
©Five quarter ahead are available for BJ and ¥ only. . yeo
C. Time Series Models and Analysts’ Forecasts to
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 un
appropriate time series model consistent with the process generaling each firm’s i :
i time series of quarterly earnings per share data. BJ models, by not making a priori ‘ ide
; assumptions about the processes generating the data, subsume autoregressive, 4 me
¥ - au
H . co
11. Beaver [1] concludes that a quarterly approach to predicting annual earnings is at least as good as ‘ fo:
an annual approach to predicting annual earnings. Also see [7], [19] and [22] for other aspects of the ! BJ
i usefulness of quarterly earnings per share data. 1 or
3

M
i

p!
k-
.

005211
Fr




The Superiority of Analyst Forecasts as Measures of Expectations 5

ek moving average and mixed models as special cases.'? Forecasts of individually v

) fitted BJ models should, therefore, perform better than forecasts of a particular
follows class of time series models applied to all firms’ time series data. Wg adopt the BJ
h third modelling technique in this paper. Two other time series models are also included, A
for the a “Seasomat Tarungate~T{denoted M) and a “seasonal submartingale” (S). These el
2. The nfodels have been used as standards of comparison in the earnings forecast
*noted literature and are available Jor forecast producers and users at minimal cost.
) and ~As a source of analysts’ Torecasls we choose (he Value Line Investment Survey
‘tained since it contains one to five quarter ahead earnings forecasts which can be
‘Tnings accurately dated and measured. Value Line makes earnings forecasts for 1,600
* three firms in contrast with institutional research firms which provide fewer, more
tble 1 expensive forecasts. Our hypothesis test thus compares a relatively sophisticated
‘tions, time series model with an “average” source of analysts’ forecasts.
/ over BY conditional forecas(s are oblained by slandard methods after identifying and
isons. estimating each firm’s appropriate model [6].'* Value Line’s conditional forecasts
1972| are taken directly from individual issues of the Value Line Investment Survey. The
1972 Survey, published weekly, makes quarterly earnings predictions four times a year
tional for each firm included.
gous To define conditional forecasts of the naive models for each firm i, let 4;, denote
'S are the rth actual quarterly earnings per share for firm i, where t=1,...,96 (I/1951-

1V /1974).
Seasonal submartingale (S) conditional one to four quarter ahead forecasts at
time ¢ are

one quarter ahead Ayt (Ay—A;,.a)
ead* two quarters ahead A, _,+(A4;,— A, .4) i 3
three quarters ahead A, _,+ (A, —4;,_4)
four quarters ahead A, +(A,—4,..).
H/1971)

— Seasonal martingale (M) conditional one to four quarter ahead forecasts made in
source of period f are A4, _,, A,,_4 A1, and A,. M’s forecasts for a given quarter do not ;
change as actual earnings per share data become available. § 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
6]
the
st 12. The ad hoc time series models used in previous studies at a time when BJ techniques were k
n’s unavailable are special cases of BJ models.
i 13. Recent research by Froeschle [15] and diagnostic tests of Dent and Swanson [10) were helplul in -
e 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
coelficients of the BJ models, estimated with data through 1V /1974, were not.re-estimated with less data
as for earlier periods or more data for later periods. Foster [13} has shown that coelficient re-estimation of
he 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.

005212
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possible and Value Line forecasts are published, on average, forty to fifty days
later.'

The pattern of forecasts for all models is summarized in Table |. Note that
models M and § are not used o generate five quarter ahead forecasts.

II. EmpiricaL RESULTS
A. Sample Selection

e s

Fifty firms were randomly selected from Moody's Handbook of Common
Stocks. Each firm has complete quarterly earnings data available from 1951, is
included in the Value Line Investment Survey since 1971 and has a December
fiscal year. The resulling 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,

\ces whep v Teme R ™

\vmm?‘

B. Annual Comparisons

The error distributions of relative annual forecast errors are shown in Table 2 for
each of the years 1972-75 using the four forecast methods, seasonal martingale
(M), seasonal submartingale (§), Box-Jenkins (BJ) and Value Line (V). Table 2
also contains Friedman test statistics (Chi-square with 3 degrees of freedom) and
Wilcoxon test statistics (Student’s ¢ with N~ 1 degrees 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 nvo methods being compared
exceeds zero.

Using the Friedman test, the null hypothesis is rejected at the 1% level in 1972,
1973 and 1975, 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 1% 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 §, the Wilcoxon test favors BJ 7 times with statistical significance 3

' times. These findings suggest that BJs 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.

e e St AR

14, The time interval from announcement to forecast varies from approximately 7 to 70 days for our

sample lirms. The fact that the Investment Survey, published in 13 instaliments, makes forecasts for
different firms each week accounts for the variation.

e g et
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days ’ TABLE 2
\'; WILCOXON AND FRIEDMAN TEST STATISTICS AND ERROR DiISTRIDUTIONS, ANNUAL
L CoMPARISONS OF VALUE LINE AND TIME SERIES MODEL PREDICTION ERRORS, 1972-1975¢
1972
Error Distributiond
05~ J0- 25— 50~ 75—
<.05 .10 25 .50 75 1.00 >1.00
M 3 7 14 17 4 3 2
ron s 1 6 12 10 3 1 7
. IS BJ 10 6 12 12 4 1 5
ber v 13 7 17 12 0 0 1
rk
led SAMPLE SIZE =50
Ire Friedman Statistic=27.10*
Wilcoxon Statistics®
S BJ v
M -.55 24 4.46*
S 46 3.50*
or BJ 3.45*
le
2 1973
d Error Distributiond
is 05~ 10— 25=- S50 - 75~
” <.05 10 25 .50 75 1.00 > 100
11 M 2 6 16 18 6 0 2
_ § " 8 14 9 4 1 3
1 BJ 8 6 15 16 3 0 2
v |10 9 13 16 0 0 2
, SAMPLE SIZE = 50
, y Fricdman Statistic=33.19*
H Wilcoxon Statistics®
S BJ v
M 315 2514 461
s - 1.89" 0.34
BJ 2170
1974
Error Distribution?®
.05 - 0= 25— S0- 15—
<.05 .10 25 50 75 1.00 > 1.00
M 8 6 12 I5 4 1 4
S 12 3 11 12 6 2 4
BJ 5 8 16 13 4 0 4
vV 6 7 5 13 5 0 4
SAMPLE SIZE=50
Friedman Statistic = 4,68
Wilcoxon Statistics®
s BJ Vv
M -.21 237 2.23%
A 1.24 1.44
0.61




The Journal of Finance

TABLE 2 (continued)
1975
Error Distribution¢ o

05— 10— 25- 50— 75~ ;

< .05 10 25 .50 a5 1.00 >100 ;

M 4 7 13 10 2 3 1 '

S 3 5 12 7 9 4 10 ‘Z

B 7 3 13 12 2 3 10 .

14 7 5 18 5 3 3 9 i
SAMPLE SIZE =50 1 e
Friedman Statistics = 12.84% <
Wilcoxon Statistics® i F4
A) BJ v | -
M - 1.77° 0.86 3.29* - ;
S 2.99* e ! >
BJ 128 , w
e v
* Significant at the 1% level, one-tailed test. : 1 : é
bSignificant at the 5% level, one-tailed test. e %
. ¢V = Value Line, M =Scasonal Martingale, S = Seasonal Submartingale, BJ = Box-Jenkins. k %
H dEach entry below designates the number of observations for a given model whose relative error ‘3" ©
P ignoring sign is within the stated fractiles. i !

¢Each Wilcoxon test statistic below resulls [rom comparing the method at the top with the method on
the side, Thus, positive Wilcoxon statistics indicate superiority of model on top.

e o
Qi SO

C. Quarterly Comparisons

TABLE3

In each year, 1972 to 1975, quarterly {orecasts are obtained for the forecast
methods in the manner shown in Table l. Relative forecast errors of all four
methods are, compared over 1-4 quarter forecast horizons; BJ and ¥ are also
compared over 5 quarter horizons. In each of the four years, sample sizes are
approximately 200 for the 1 and 2 quarter ahead comparisons, 150 for the 3 quarter
ahead comparisons, and 100 for the 4 quarter ahead comparisons, Test results over
all horizons appear in Table 3 and are summarized in Table 4.

With minor exceptions (3 and 4 quarter horizons in 1974), the Friedman statistics
are highly significant when the four methods are tested as a group; the null
hypothesis of identically distributed distributions is rejected in 14 of the 16
Friedman tests. Using Wilcoxon test statistics, ¥'s errors are tested pairwise against
M’s and S’s errors 16 times each and against BJ's errors 20 times. The resulting 52
hypothesis tests of ¥ against M, § and BJ are summarized in Table 4A. In the 34
instances of significant Wilcoxon test statistics, V is statistically superior 33 times.
In the remaining 18 tests, the sign of the r-statistic favors ¥ 12 times. In total, ¥ is

favored 45 times out of 52, revealing an overwhelming dominance of ¥ over the
time series models.

The data are also summarized in Table 4 by the mean Wilcoxon t-value (1), the
estimated standard deviation of the mean f-value (s()) and the ratio 7/s(7). The
latter ratio is itsell a f-statistic only if each f-value being averaged is drawn from
the same distribution. Since the distribution of r-values is likely to depend upon the
horizon, model and/or year that the experiment is conducted, we refrain from

005215
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' TABLE 3
WILCOXON AND FRIEDMAN TEST STATISTICS, QUARTERLY COMPARISONS OF VALUE LINE AND
- Time SERIES MODEL PREDICTION ERRORS, 1972197554
Forecast Horizon
One Quarter Two Quarter Three Quarter Four-Quarter Five Quarter ~
s BJ v s BJ v s BJ v s BJ v v ;
M 214 6.87* 8.15 079 541* 687 ~1.09 2,50 577 -3.09* 141  5.22° — S
1972 § — 4.62*  525* - 4.62* 5.57* — 3.03* 5428 - 3.38* 5.30* — 3
B} - — L7sb — e 2512 — — 409 — 3.93* 3. g
Sample Size =200 Sample Size =200 Sample Sizz= 150 Sample Size=100  Sample Size= 50 )
Friedman Stat.=73.45*  Friedman Stat.=60.54" Friedman Stat.=4].14* Friedman Stat.=43.43* <
s BJ v S BJ v S BJ v s BJ 14 v >
M 8.02* 8.98* 10.66* 5.81* 6.41* 8707 4812 3.52 6.31* 255 1.69° 4.63* — é
1973 § —  —060 1.62 — —183% 104 — =357 -0.02 — -159 104 e i
Bl — —_— 248 — — 3.47* e — 334 — 279 1.66 )
H Sample Size =199 Sample Size =200 Sample Size=150 Sample Size= 100 Sample Size=30 3
L - Friedman Stat.=173.51* Friedman Stat.= 119.91* Friedman Stat.=75.22* Friedman Stat.=29.12* ]
’ S S BJ v s BJ v Ry BJ v s BJ v v 2
. M 335 6.29* 6.19* 0.84 4.88* 3.78* -0.25 2.59* 129  -2.69* 141 029 —_ 3
1974 S — 234 295* — 231° 150 — 1.53 0.97 —_— 2.67* 2.80° — z
S BI. —  — L6 — — -145 - -l — — ~092 = -220° 2
EO T Sample Size= 199 Sample Size= 199 Sample Size= 149 Sample Size = [00 Sample Size=50 E
Friedman Stat.=47.57*  Friedman Stat.=22.63* Friedman Stat.=5.40 Friedman Stat.=2.92 3
S BJ 14 S BJ 14 s BJ v s BJ 14 v &
M 207 5.76* 8.22* -2.64* 3.63* 529* -—449* 293* 295* 489* 078 —0.05 — :’
1975 § _— 4700 6360 — 6.02* 6.14* —_ 6.13% 5.14* —_ 362* 328 — =
- BS — — 3510 — — 1.62 —_ — -0.22 — —_ 0.08 045 2
Sample Size =199 Sample Size=199 Sample Size=149 Sample Size = 100 Sample Size=50 g
Friedman Stat.=80.32*  Friedman Stat.=44.49* Friedman Stat. =33.25 Friedman Stat. = 15.66° g
[>4

*Significant at the 1% level, one-tailed test.

bSignificant at the 5% level, one-tailed test.

¢ V= Value Line, M =Seasonal Martingale, S = Seasonal Submartingale, BJ = Box-Jenkins.

¢Each Wilcoxon test statistic entered in the table results from comparing method at the top with method on the side. Thus,
positive Wilcoxon statistics indicate superiority of model on top.
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TABLE 4

SUMMARY OF WiLCOXON TeST COMPARISONS

A: Value Line vs. Time Series Models*

Total 1Q

Forecast Horizon
3Q 4Q 5Q M S BJ

Forecast Mode!

Number of Comparisons 52 12
Companisons Favorable to ¥® 45 12
Comparisons Statistically

Favorable to V¢ 33 10
Compansans Statistically

Unfavorable to ¥ ! Q
Mean Wilcoxon Test

Statistic (1) 325 4386
i/s(rf 8.27 545

12 12 4 16 16 2
9 16 3 15 15 15

7 7 1 i3 10 10

0 0 1 0 0 I

375 283 237 36 527 340 151
381 372 67 565 624 348

B: BJ vs. Naive Time Series Models

Forecast Honzon Forecast Model

Total 1Q 3Q 4Q M S 1972 1973

Number of Comparisons 32 8 8 8§ 16 16 8 8
Comparisons Favorable to BJ®* 27 7 7 6 15 12 8 4
Comparisons Statistically

Favorable to BJ¢ 24 7 6 4 13 1 7 4
Comparisans Statistically

Unfavorable to BJ 2 0 ! 0 Q 2 0 2
Mean Wilcoxon Test

Statistic (7) 3.5 487 393 233 148 397 234 398 163 3.00
/sy 637 470 4.16 241 225 6.23 325 645 105

L1TS00

* ¥V =Value Line, M =Seasonal Martingale, S =Seasonal Submartingale, BJ =Box-Jenkins.
®Comparisons are favorable if Wilcoxon statistic in Table 3 is positive.

“Comparisons are statistically favarable if Wilcoxon statistic in Table 3 is positive and significant at the 5% level or

better.

4Both 1 and 5({) are computed using the number of comparisons in each column of the Table.
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hypothesis tests on 7 and present 7 and 7/s(7) without formal tests of significance.
For the 52 comparisons involving V, the mean Wilcoxon test statistic is 3.25 and 3
1/s(1)is 8.27.
Table 4A also decomposes the 52 comparisons of V with the time series models
by forecast horizon, model and year.'” The data show that Value Line's forecast R
superiority holds over all horizons studied with a tendency for its superiority to R
decline as horizon lenpthens, 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 1] cases in which 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 summarizes Wilcoxon tests by year. Again we expect V 10 be superior, on
average, but have no hypothesis concerning particular years. Comparisons unfavor-
able to V tend to be conlined to 1974, but even in this year, 4 of the 5 statistically
significant comparisons favor Value Line.

In summary. the evidence strongly supports the hypothesis that Value Line
consistently makes significantly better predictions than time series models. The
statistically significant experiments overwhelmingly favor Value Line. In the re-
maining experiments the majority of the Wilcoxon tests also favor Value Line,
providing additional support {or the hypothesis of analyst superiority.

Table 4B summarizes the 32 comparisons of BJ with the naive time series
models. The mean Wilcoxon lest statistic is 3.15 and 7/s(/) equals 6.37. In 26 cases,
there are significant differences with Bl 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 comparisons, 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 § with somewhat less dominance
over S. Turning to comparisons by year, the superiority of BJ is consistent over
time, with most of the comparisons unfavorable to BJ occurring in 1973. Even in
this year, the mean Wilcoxon test statistic is 1.63 and 4 of the 6 significant

comparisons favor BJ.'¢
In conclusion, the 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 over the naive models. The quanterly results also show that Vs
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 crror
distribution (see In. 8).
16. As noted carlicr, the Wilcoxon tests should be insensitive to erior definition, Wilcoxon test i
statistics were recomputed on annual and sclected quarterly comparisons using three additional error
measures, mean square error, root mean squarc crror and relative error squared. The small changes in
the test statistics left the results virtually unchanged. Parametric r-tests were also applied to the four
error measures, Both the sign and magnitude of these test statistics were highly sensitive to error
definition. The hypothesis tests using the parametric r-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 {rom 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 separale 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 rationai
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 results to choice of analyst, we obtained predictions of 1975
annual earnings per share made by the Standard and Poor’s Earnings Forecaster
(5P) for each firm included in the 1975 annual earnings sample.!” Wilcoxon tests of
SP against M, S, and BJ favored SP, yielding s-statistics of 3.18, 2.85 and 1.45
respectively. These results are remarkably similar to those using Value Line.'® 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 {orecasting, a BJ model was fitted to the Quarterly Earnings Index of the
Dow Jones Industrial Average over the 1951-1975 time period.'® Average quarterly
percentage errors ignoring sign produced by the BJ model for 1972-1975 were
1.31%, 6.61%, 9.99%, and 15.47% rvespectively. Since the mean and standard
deviation of average percentage forecast errors over the 1951-1975 period were
10.14% and 4.38%. it appcars that the 1972-1975 period was not a particularly
difficult one in which 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 EG.%®

These results indicate 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 time period.

E. A Brief Investigation of Value Line Superiority

To produce forecasts superior to time series models, Value Line must utilize
information not contained in the time series of quarterly earnings. During the
period between the most recent quarterly earnings announcement and the sub-
sequent Value Line prediction, Value Line acquires incremental information which,
if an important part of its total information set, may explain Value Line’s

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

18. ¥’s i-statistics versus A1, S, and BJ were 3.29, 311, and 1,28 respectively (Sec Table 2). A direct
Wilcoxon test between ¥ and SP favored V(= 77),

19. The sample period, 1972-1975, may appear “unusual” since it includes peacetime wage and price
controls, high inflation and inventory profits, large changes in employment and new accounling
requirements. If events arising during the sample period caused the earnings generating process (o

change, the forecast ability of the BJ 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,

005219

¥
i

i)
NACS Wb

v?‘t"

sup
for
me
rels
rec

be

sar
rec
Th
inf
its
hy
in:
nc
an



The Superiority of Analyst Forecasts as Measures of Expectations 13

r,h";, very general

superiority. Information arising during this interval is likely to be most important
red over al)

V. _ sample sizes
ralyst superiority.

rom the rationaj
alizable to other
nary test of the
lictions of 1975
ings Forecaster
‘ilcoxon tests of
- 2.85 and 145
lue Line.!® This
eries models is

for time series
;s Index of the
‘rage quarterly
1721975 were
and standard
» period were
a particularly
tndpoint, the
5, 1962~1967,

lied to other
; ‘,"‘,}le Line

must utilize
During the
id the sub.
ttion which,
lue Line’s

's and other
5 on the date

2 2). A direct
'8¢ and price
accounting

1 process to
tly favoring

respectively

"

for predlctmg next quarter s earnings. Assuming that the generation of this incre-

mental information i itively related 1o the passage ol time, earnings should be
rclal’m’-’i“ertopredﬁflhg further Value Line's prediction date is from the most
recent earnings announcement date, and one quarter horizon forecast errors should
be negatively related to the corresponding intervals.

To testTHIS hypothesis, we obtained for the firms in the 1975 one quarter horizon
sample their Value Line 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 obtained by Value Line during this interval has a negligible effect on
its abxmms evidence 1s 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 Acquisiion_ol inlormalion_arising after the quarterly earnings
announcement date.
L

111. SUMMARY AND IMPLICATIONS

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, we find that (1) BJ models consistently produce significantly
better earnings forecasts than martingale and submartingale models; (2) Value Line
Investment Survey consistently makes significantly better earnings forecasts than
the BJ and naive time series models. The [indings are in accord with rationality in
the market for forecasts and the long-run equilibrium employment of analysts.

If market earnings expectations are rational [23}, it follows that the best available
earnings [orecasts should be used to measure market earnings expectations. Given
rational market expectations, our evidence of analyst superiority over time series
models means that analysts’ forecasts should be used in studies of firm valuation,
cost of capital and the relationship between unanticipated earnings and stock price
changes until forecasts superior to those of analysts are found.” Past findings ({2},
[21]) that share price levels are significantly better explained by analysts’ earnings

21. The lack of a significant negative correlation between predicltion error and time since last
announcement date may occur il the interval is intentionally lengthened by Value Line in order to
acquire more information about the firms whose earnings are more difficult to predict. To test this
possibility, we measured each firm’s prediction “dilliculty” by its average one quarter horizon percen-
tage error ignoring sign yielded by its BJ model. No signilicant corrclation was found between this
variable and the time interval between the most recent quarterly earnings announcement and the Value
Line prediction dale.

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 ({7}, {12], [13]) as a device for
classilying unanticipated earnings into *favorable™ or “unfavorable” categories. With this methodology,

BJ and V classily earnings differently 213 times out of the 797 one quarter ahead forecasts in our
sample.
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with market rationality.

by univariate time series models.

APPENDIX A
Sample Firms
Abbott Laboratories
Allegheny Ludlum Industries, Inc.
American Airlines, Inc.
Anaconda Company
Boeing Company
Borg-Warner Corporation
Branilf International Corporation
Caterpillar Tractor Company
Champion International Corporation
! Chrysler Corporation
Clark Equipment Company
Colgate-Palmolive Company
Continental Can Company, Inc.
Curtiss-Wright Corporation
Cutler-Hammer, Inc.
Eastern Airlines, Incorporated
Eastman Kodak Company
Flintkote Company
Freeport Minerals Company
Fruehauf Corporation
GATX Corporation
General Electric Company
Goodrich (B. F.) Company
Gulf Oil Corporation
' Homestake Mining Company
: International Business Machines Corporation
‘} International Paper Co.
Kennecott Copper Corporation
Leheigh Portland Cement Co.
Ligget Group lnc.
Lowenstein (M.) & Sons, Inc.
Nabisco, Inc.

National Distillers & Chemical Corporation
National Steel Corporation

forecasts than by those of lime series models are consistent with our evidence and

The hypothesis of analyst superiority versus univariate time series models is
derived from basic economic theory and is not limited to the case of earnings. It is
therefore applicable to all types of forecasts subject to the market test. There is no
presumption that other, non-market forecasts such as those made by corporate
executives or government agencies should be better (or worse) than those generated
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‘nce and Pan American World Airways, Inc,
Pepsico, Inc.
S Phelps Dodge Corporation
Es. Itis Phillips Petroleum Co. ot
'€ 1s no Pullman, Incorporated
rporate Raybestos-Manhattan, Inc.
lerated

Republic Steel Corporation

Standard Brands, Inc.

Standard Oil Company of Indiana g
Sterling Drug, Incorporated

St. Regis Paper Company

Timken Company i
United States Gypsum Company

United States Steel Corporation

United Technologies Corp.

Wrigley (W. M.} Jr. Company
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INVESTOR GROWTH EXPECTATIONS AND STOCK PRICES
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INTRODUCTION

Although it is widely recognized that growth expectations play an important

role in share price determination, there is still considerable disagreement

about how investors' growth expectations are measured. Earlier studies by

Cragg and Malkiel ([3] and [4]) suggest that the consensus financial analysts'

growth expectations are more highly correlated with stock prices than are

growth expectations based on simple  Thistorical growth extrapolations.

llowever, the Cragg and Malkiel work was based on a limited database of

analysts' growth forecasts covering the period 1961 to 1968. Furthermore,

compared to the more recent period of high inflation and interest rate

volatility, the 1961-1968 period studied by Cragg and Malkiel was

characterized by an unusual degree of stability.

Our study is an update for year-end 1981, 1982, and 1983 of the Cragg and

Malkiel work. It relies on an extensive database of analysts' S5-year earnings

growth rate forecasts available through the 1IBES ("Institutional Brokers

Estimate System") service of Lynch, Jones & Ryan, a New York securities

firm, The results of our study conflirm Cragg and Malkiel's basic findings

1 The forecasts, collected on a monthly basis, are by wmore than 2,000
analysts from over 100 New York and regional securities firms. Over 3,000
companies are included. Most large institutional investors subscribe
the IBLES service. Although systematic coverage of earuings growth rate

forecasts has been included in Lynch, Jounes and Ryan's surveys only since
January, 1982, the firm has been collecting

to

analysts' forecasts of
companies’' earnings per share (one and two years ahead) for many vyears.

These data themselves have been employed in several studies, e.g., Elton
and Gruber {5] and Peterson and Peterson|[l0].
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with respect to the role of consensus growth rate forecasts. They also reveal

more ambiguities with regpect to the measurement of risk, for which we provide

both statistical and economic interpretation.

The significance of our study derives from the fact that the measurement of

growth expectations plays a critical role in one of the commonly used

. . . . . 2 .
techiniques of cost of equity capital estimation. All valuation, or cost of

equity capital, models require for practical implementation market

expectational variables which cannot be directly observed (company earnings,

growth rate, return or excess return on the market portfolio, etc.). The

Gordon model and its variants, in particular, have been criticized among other

reasons for requiring such input. The evidence from this study suggests

strongly that consensus growth forecasts are at the very least good surrogates

for the unobserved market growth expectations.

\

THE STOCK PRICE MODEL

To study the effect of growth expectations on share prices, we need an

explicit model of how share prices are determined. An appealing stock price

medel has recently been described in an interesting book by Cragg and Malkiel

2 Indeed, our initial research was conducted in response to the Federal

Comnunications Commission's Notice of Proposed Rulemaking [6) which sought

comments on methods for estimating the cost of capital for companies
providing interexchange telecommunications services.
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entitled Expectations and the Structure of Share vprices [#]. Cragg and

Malkiel begin with the assumptions that (1) utility waximizing investors

choose to hold diversified portfolios and (2) there are certain common

elements of risk (i.e., common risk factors) that cannot be diversified away.
Under these assumptions, they show that the equilibrium price on any security

must be given (at least approximately) by the equation

K .
pj =Mjao + Z'— Kjk ak (1)
k = 1
where pj = security j's stock price,
/&j = expected return on sgecurity j,
. = coefficient representing security j's sensitivity
¥ 5
to the kth common factor,
“ = coefficient representing the expected utility (in

equilibrium) from a marginal increase in common

factor k.

Now if investors expect that future security prices will also be determined by

(1) and the ak's still remain wunchanged, then the expected return on

security j at time t is given Ly

K
My, = E(dj, csy) *E (“j,tﬂ a * k%‘lxjk,tﬂak) (2)

where dj t+l is the dividend received in the next period and [ is the
¥

expectation operator. Repeated substitution of (2) into (1), along with the

assumption that dividends are expected to grow indefinitely at the constant
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rate g produces an appropriate stock price equation for period zero that is

remarkably similar to the textbook version of the Discounted Cash Flow Model:

Jo

xtpv7ﬂ

p, = djo(l + gj)/(j’— gj) + a, ‘b’jk (L + PY P (33

k 1

where P is the risk-free rate.

Dividing both sides of equation (3) by the firm's current carnings, we see

that the Cragg-Malkiel model implies the existence of a functional

relationship between the security's price/earnings ratio and K + 3 other

variables: cthe firm's dividend payout ratio, investors' growth expectation,

the risk-free rate of interest, and K common risk Ffactors. This 1is the

functional relationship that we shall explore in the remainder of this study.

DESCRIPTION OF DATA

Our data sets include both historically-based measures of future growth and

the consensus analysts' forecasts of 5-year earnings growth supplied by the

Institutional Brokers Estimate System.of Lynch, Jones & Ryaan. They also

include the firm's dividend-payout ratio and various measures of the firm's

risk. The latter data items are included in the regression, along with

earnings growth, to account for other variables that may affect the firm's

stock price.

A more detailed description of our data set follows?
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years, three years ... and ten years, 3) the past growth rate in book

value per share (computed as the ratio of common equity to the outstanding

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 pre-tax 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 latest annual return

on common equity).

We also used the five-year forecast of earnings per sharc growth compiled

by IBES and reported in mid-January of each year. This 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. The contributing brokers have been selected by

IBES '"because of the superior quality of their research, professional

reputation, and client demand." (IBES Monthly Summary bhook. [7))

Risk Variables

Although there are a great many risk factors that could

potentially affect the firm's stock price, most of these are highly

correlated with one another. We have decided to restrict our attention to

four risk measures that have intuitive appeal and are followed by many

financial analysts. These include: a) B, the firm's "beta" as published

by Value Line; b) Cov, the firm's pre-tax interest coverage ratio
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price/earnings ratio (p/E) 1is calculated as the closing stock price for

the year (i.e., year-end 1981, 1982 and 1983) divided by the consensus

analyst earnings expectation for the forthcoming fiscal year, (i.e., 1982,

1983 and 1984).

Dividends Dividends per share represent the common dividends declared per

share during the calendar year (it includes an 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 earnings per share for the forthcoming calendar year (D/E).

Although this definition has the deficiency that it is obviously biased

downwards (because it divides this year's dividend by next vyear's

earnings), it has the advantage 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 Uthe results are
insensitive to reasonable alternative definitions (see footnote 3).
Growth In comparing historically-based and consensus analysts' forecasts,

we calculated 41 different historical growth measures. These included the

following: a) the past growth rate in EPS as determined by a log-linear

. 4
least squares vegression for the latest vyear, two vyears, three vyears

... and ten years, b) the past growth rate in DPS for the latest year, two

For the latest year, we actually

employed a point-to-point growth
calculation because there

were only two available observations.
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Earnings Per Share Since our goal

1s to determine which earnings variable

is embodied in the firm's market price, we need to define this variable
with great 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.

In this study, we defined "earnings" as the consensus analyst estimate

(as reported by IBES) of the firm's earnings for the forthcoming year.3

This definition approximates the normalized earnings that investors most
likely. have in mind when making stock purchase and sell decisions. It

implicitly 1incorporates the analyst's adjustments for differences in

accounting treatment among firms and the effects of the business cycle on

each firm's results of operations. Although we at first thought that this

earnings estimate might be highly correlated with the analyst S-year

earnings growth forecasts, this was not the case. Thus, a potential

spurious correlation problem was avoided.

Price/Earnings Ratio

Corresponding to our definition of "earnings', the

We also tried several other definitions of "earnings" including the firm's

most recent primary earnings per share prior to any extraordinary items or
discontinued operations.,

alternative definitions of
definition in this paper.

Since our results were insensitive to reasonabhle
\ .
earnings', we only report the results for one
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(obtained from Standard & Poor's Compustat); c) Rsq, the stability of the
firm's five-year .historical EPS (measured by the R? from a log-linear
least squares regression); and d) Sa, the standard deviation of the

consensus analysts' five-year EPS growth forecast (mean forecast) as

computed by IBES.

After careful analysis of che data used in our study, we felt that more

meaningful results could be obtained by imposing several restrictions on the

companies included in our study. These restrictions are listed below:

A. Because of the need to calculate ten-year historical growth rates and

because we studied three different time periods, 1981, 1922 and 1983, our

study requires data for the 13-year period 1971-1983. Only companies with

at least a l3-year operating history were included in our study. .

B. Since 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 which experienced negative EPS during any of the

years 1971-1983.

C. For similar reasons, we also eliminated companies which did not pay a

dividend during any one of the years 1971-1983.

To insure comparability of time periods covered by each consensus earnings

figure in the P/E ratios, we eliminated all companies which did not have a

December 31 fiscal year-end.
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E. To eliminate distortions caused by highly unusual events that impact

current earnings; but not expected future earnings, and thus the firm's

price/earnings ratio, we eliminated any firm having a price/earnings ratio

greater than 5Q.

F. Since the evaluation of analysts' forecasts is a major part of this study,

we eliminated all firms that were not followed by IBES.

Our final sample consisted of approximately 135 industrial and 65 utility

firms,5

Linear Approximation

As noted earlier, our study is designed to test which estimate of expected

dividend growth is embodied in current market prices. For this purpose, we

shall employ a linear approximation to the stock price model (3) that takes

the form:

(P/E)j =a + al(D/E)j tane; * aij + aaCovj+ aSquj + aGSaj *e, (4)

where (P/E)j is firm j's price/earnings ratio, (D/E)j is firm j's dividend

payout ratio, gj is an estimate of [irm j's future growth, Bj is firm j's

Value Line beta, Cov. is firm j's pre-tax interest coverage ratio, Rsq, is

a measure of the stability of firm j's five-year historical EPS, Sa. is the

We use the word "approximately"” because the sgset of available firms
each year. \lowever, in each case 1t was
side of the figures cited here.

varied
only from 0-3 firms on either
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standard deviation of the consensus analysts' five-year EPS growth forecast
for firm j, and ej is an error term that 1is assumed to obey the standard
ordinary least squares (OLS) assumptions:
E(e.) =0 for all i =1, 2, .. ., n
i
Ee,e.) = O for %3 5,5=1,2,.. .in . (5)
1] CTZ for 1 = 3; 1,3 =1, 2, « « «, n i
e
E(eixik) = 0 for all i =1, 2, . . ., n

k=1,2, ..., m

where n is the number of firms and m is the number of independent variables.

Although the use of the linear approximation to the price/earnings equation

(3) is convenient for estimation purposes, there is a legitimate concern that

it may seriously interfere with our ability to draw correct inferences from

our study results. 1f the linear approximation to the price/earnings equation

is not very accurate, then there is a high likelihood that the OLS assumptions

(5) do not hold, and thus there exists the possibility of reaching incorrect

conclusions.

RESULTS

To keep the number of calculaticns in our study at a reasonable level, we

performed the study in two stages. 1In stage 1, all 41 historically-oriented

approaches for estimating future growth were correlated with each firm's P/E

ratio. 1In stage 2, the historical growth rate with the highest correlation to
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the P/E ratio was compared to the consensus analyst growth rate in the
multiple-regression model described by equation (4) above. Because we felt
the results of our study might vary over time and across groups of firms, we
performed our regressions on two groups of firms in each of three recent time
periods. The two candidate groups of firms were (1) the S & P 400
Industrials and (2) the 178 utilities tracked by IBES, to the extent that

these companies met our criteria for inclusion.

First-Stage Correlation Study

Table 1 (Parts A and B) contains the results of our first-stage correlation

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-

oriented. growth rates for various time periods (one-year, two-year, three-

year, etc.) and the firm's end-of-year P/E ratio. The four variables for

which historical growth rates were calculated are shown in the left-hand

column: 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

current year and its return on book equity for that vyear. In all, we

calculated 41 historically-oriented pgrowth rates for each group of firms in

each study period.

The goal of the first-stage correlation analysis 1is to determine which

historically-oriented growth rate is most highly correlated with each group's

year-end P/E ratio. Ten-year BVPS has the highest correlation with the

1 005235
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year-end P/E ratio in each year of the study period for the industrial group

of firms (see Table 1A ). For the utility group, eight-year growth in CFPS

has the highest correlation with P/E in 1981 and 1982, and ten-year growth in

CFPS has the highest correlation with year—end P/E in 1983 (see Table 1B). 1In

all cases, the "plowback" estimate of future growth performed very poorly,

indicating that it is not a factor in investors' expectations of future growth.
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Table 1 (Part A)

Correlation Coefficients of All Historically-Based
Growth Estimates by Group and by Year
with P/E

Industrial Group

listorical Growth Rate Period in Years

Current
Year 1 2 3 4 S 6 7 8 9 10

1981
EPS -.04 -.06 =-.14 -,10 -.09 -.06 -.00 -.00 -.01 -.02
DPS -.03 -.04 .02 .08 .08 .09 .08 .08 .10 .09
BVPS .14 .12 12 .16 .19 .21 .24 .25 .25 .26
CFPS -.06 ~.00 .21 .03 .06 .08 .14 .14 .14 .16
Plowback .23

1982
EPS -Ol ‘-06 -01.3 -01.7 "'007 ’007 —002 —-00 —003 -¢O3
DPS -.14 -.13 -.13 -.03 .02 .00 .02 .00 .01 .O&4
BVPS .06 .10 L1000 W11 L1 L6 W17 L1700 .18 .18
CFPS -.03 -.07 =-.07 -.08 -.03 .01 .¢6 .0B .07 .06
Plowback .04

1983
EPS -.05 =-.22 -.25 ~-.,21 =.21 ~.16 =-.16 =-.14 -.14 -.12
DPS -.05 -.10 =-,10 -.11 ~-.09 -.08 -.06 ~.05 -.04 .00
BVPS -.07 -.01 -,04 -.04 ~-.02 ~.01 -.0L .00 .00 .02
CFPS .01 -.20 -,20 -.13 -.,12 -,10 -.11 ~.10 ~-.12 -.11
Plowback ~-.21
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Second~-Stage Regression Study

In the second stage of our regression study, we ran regression equation (4)

using two different measures of future growth, g: 1) the best historically-

oriented growth rate (gh) from the first-stage correlation study, and 2) the

consensus analysts' forecast (ga) of five-year EPS growth. The regression

results are shown in Table 2.

These results support at least four general conclusions regarding the pricing

of equity securities. First, there 1is overwhelming evidence that the

consensus analysts' forecast of future growth 1is superior to historically-

oriented growth measures in predicting the firm's stock price. In every case,

the R° in the regression containing the consensus

higher than the R2 in the regression containing the

analysts' forecast 1is

historical growth

measure. Furthermore, the regression coefficients in the equation containing

the consensus analysts' forecast are considerably more significant 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. They are

also consistent with the hypothesis that investors use analysts' forecasts,

rather than historically-oriented growth calculations, in making stock buy and

sell decisions.

Second, there is some evidence that investors tend to view risk in fairly

traditional terms: the interest coverage variable is statistically significant

in all but one of our samples and the stability of the operating income
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Table 1 (Part B)

Correlation Coefficients of All Historically~Based
Growth Estimates by Group and by Year
with P/E

Utility Group

Historical Growth Rate Period in Years

Current
Year 1 2 3 4 5 6 R 8 9 10
EPS -.02 .07 .03 .01 .03 .12 .08 .09 .09 .09
DPS .05 .18 L4 0 015 140 .15 .19 .23 .23 .23
BVPS .01 .11 .13 .13 .16 .18 .15 .15 .15 .15
-.05 .04 .13 .22 .28 .31 .30 .31 -.57 ~-.54
Plowback .19
EPS -.10 -.13 -.06 -.02 -.02 -.01 -.03 -.03 .00 .00
pps -.19 -.10 .03 .05 .07 .08 .09 .11 .13 .13
BvPs .07 .08 11 .11 .09 .10 .11 .11 .09 .09
CFP3 -.02 ~-.08 00 W10 016 L1923 .25 .24 .07
Plowback .04
EPS -.06 -.25 ~-.25 -.24 -,16 =-.11 =-.05 .00 .02 .02
nes 03 -.10 -.03 .08 .15 .21 .21 .21 .22 .94
AL .03 .10 040 .09 (15 16 L19 .21 .22 .20
CFPS -.08 .01 .02 .08 .20 .29 .35 .38 .40 .42
Plowback -.08
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variable is statistically significant in six of the twelve samples we studied,
while the beta is never statistically significant and the standard deviation
of the analysts' S5-year growth forecasts is statistically significant in only

two of our twelve samples. llowever, this evidence is far from conclusive

since, as we demonstrate later, there is a significant degree of

cross-correlation among our four risk variables. This cross-correlation makes

any general conclusions about risk extremely hazardous.

Finally, the study results suggest that our price/earnings model "works"

significantly better for utilities than it does for industrials, as evidenced

by the significantly higher R2 values for the utility regressions. We shall

explore the possibility that this result is explained by the fact that the

linear approximation to our theoretical price/earnings equation is more exact

for the utilities than for the industrials in the next section.
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Part A:

Year

1981

1982

1983

Part B:

Notes:

..17.-

Table 2 (Part A)

Regression Results - Industrials
Model I =~ with P/E as Dependent Variable

flistorical

P/E = ag * alh/E *a,g *ayb o+ o3, Cov + aRsq + a,Sa
oo h Ly R 36 R’ FRatio
-9,15% 16.29% 20.54%* Hh.,27 0.06% 4,27%  36.94% 0.45 18,82
(2.61) (8.01) (3.30) (1.63) (2.69) (3.19) (4.93)
-6.52 18.19*% 19,17% -1.31 0.11% 7.63% 142.46 0.51 24.33
(1.48) (10.22) (2.05) (0.33) (3.17) (6.42) (4&.45)

-5.23 19.84% 18.08%* 4,74 0.04% 2.27 30.19 0.41 16.12
(1.45) (9.18) (2.22) (1.55) (1.65) (1.64) (1.44)

Analysts

P/E = ag + alD/E *a,g + asB 4+ oaCov + aSqu + acSa
S S O T R T % 2’ F Ratio

-15,30% 17.73*% 101.45*% -0.19 0.06% 3.82* -7.01 0.67 43.00
(5.23) (11.15) (8.85) (0.08) (3.36) (3.62) (0.71)

-16.77*% 18.98% 146,20% ~3.46 0.12% 3.09% 89.03 0.66 43.93]
(4.19) (12.79) (7.82) (0.98) (4.14) (1.99) (2.02)

~14,92% 19.83*% 112.83* 4,85 0.04 -0.92 13.14 .59 32.59
(4.49) (11.56) (7.76) (1.86) (1.64) (0.73) (0.72)

Coefficient is significant at the 5% level (using a l-tailed test)

and has the correct sign.

The t-statistic is indicated in parentheses.
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Table 2 (Part B)

Regression Results - Utilities
Model I - with P/E as Dependent Variable

Part A: llistoricatl

P/E = ag * alD/E * asg, t agB +oa Cov + agRsq + a Sa

6

Year oo A h By I3 R® FrRatio

1981 -6.42% 10.31% 7.67% 3.24 0.54% 1.42% 57.43 0.83 46.49
(5.50) (14.79) (2.20) (2.86) (2.50) (2.85) (4.07)

1982 -2.90% 9.32% 8.49%* 2.85 0.45% ~0.42 3.63 0.86 65.53
(2.75) (18.52) (4.18) (2.83) (2.60) (0.05) (0.26)

1983 -5.96% 10.20% 19,78% 4.85 0.44% 0.33 32.49 0.82 45.26
(3.70) (12.20) (4.83) (2.95) (1.89) (0.50) (1.29)

Part B: Analysts

P/E = ag * alD/E *a,g. *+ a,B + a Cov + agRsq + a Sa

Year ig il ig il i& iz i& 33 F Ratio

1981 -4.97* 10.62% 54.,85% -0.61 0.33* 0.63% 4.34 0.91 103.10
(6.23) (21.57) (8.56) (0.68) (2.28) (1.74) (0.37)

1982 -2.16% 9.47*% 50.71l* -1.07 0.36*% -0.31 119.05* 0.90 97.62
(2.59) (22.46) (9.31) (1.14) (2.53) (1.06) (1.60)

1983 -B.47*% 11.96*% 79.05% 2.16 0.56% 0.20 -34.473 0.87 69.81
(7.07) (16.48) (7.84) (1.55) (3.08) (0.38) (1.44)

Notes:

* =

Coefficient is significant at

the 5% level (using a l-tailed test)
and has the correct sign.

The t-statistic is indicated in parentheses.
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STATISTICAL ISSUES

Although the results of our study provide convincing evidence in support of

our conclusions, we feel it is important to investigate whether, and to what

extent, our conclusions may have been affected by the nature of our

statistical assumptions. In this section, we investigate (1) the amount of

independent variation in the explanatory variables, (2) the accuracy of the

linear approximation to the theoretical price-earnings relationship and (3)

the effect of a possible misspecification of the risk variables.

Independent Variation in the Explanatory Variables

In an effort to understand why we were unable to find a strong and consistent
relationship between firms' price-earnings ratios and their risk measures, we
performed a principal-axis factor analysis (with a varimax rotation) of our

six explanatory variables. The results are summarized in Tables 3 and 4.

Table 3 shows the cumulative percentage of the total variation in the eix

explanatory variables in each sample that 1is accounted for by the four

principal components with the highest eigenvalues. In all cases, roughly 75%

of the total variation in the six explanatory variables is accounted for by

the first three principal components. This means that there are really at

most three indcpendent dimensions of variation in our explanatory variables

and there may very well be less. 1In fact, the subsequent factor analysis

demonstrates that there are vreally only two statistically significant
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independent dimensions of variation in all cases but one, where there are

three (See Table 4). Thus, we should not be surprised to get less than a full

set of significant coefficients in our regressions.

Table &4 displays the factor loadings of the six explanatory variables on the
(two or three) statistically significant principal factors obtained from the
factor analysis. We see that the six original variables tend to fall into two

3-member subgroups, whose members load on the same Ffactor. In the utility

sample, for instance, the three variables B, B and Sa always load heavily

on one of the two factors, while the three variables D/E, Cov, and Rsq load

heavily on the other. This means that the variables within each group are so

highly correlated that it is virtually impossible to distinguish between them

statistically.
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Table 3

Cumulative Percentage of Total Variance Accounted for by Four
Principal Components with Highest Eigenvalues

Principal
Component

Eo R S S e

19873)

utility firms (2).

‘Original
Variable

D/E

g
B

a

Cov
Rsq
Sa

the

in Descending Order

The study groups are labeled

and whether sample

Table 4 (Part A)

Study Group*

1-82

31%
59%
73%
85%

to reflect both
consisted of

2-82

53%
697
B2%

industrial firms

Rotated Factor Loadings of Industrial and Utility

Firm Samples in 1981

Industrial Firms
Factor 1 Factor 2 Factor 3
~-0.056 0.822 -0.188
0.859 -0.290 0.143
0.132 -0.756 -0.183
0.036 0.371 0.736
-0.103 -0.318 0.774
0.898 0.062 -0.195

the year (1981, 1982,

(1) or
Utility Firms
Factor 1 Factor 2
-0.677 -0.077
0.372 0.861
0.370 0.565
0.668 0.357
0.812 -0.001
-0.473 0.793
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Variable

D/E

8a

B
Cov
Rsq
Sa

Original
Variable

D/E

84

B
Cov
Rsq
Sa

Industrial
Factor 1

~0.717
0.732
0.222
0.343
0.774
-0.094

Industrial
Factor 1

-0.638
0.740
0.039
0.6402
0.764

-0.029

-22~

Table 4 (Part B)

Firms

Factor 2

0.030
0.303
0.801
~0.369
-0.371
0.815

Table 4 (Part C)

Firms

Factor 2

0.073
0.345
0.716
-0.483
-0.237
0.756

Rotated Factor Loadings of Industrial and Utility
Firm Samples in 1982

Utility
Factor 1

-0.170
0.817
0.827

-0.119

-0.011
0.733

Rotated Factor Loadings of Industrial and Utility
Firm Samples in 1983

Utility
Factor 1

0.004
0.882
0.775
0.255
-0.226
0.712

Firms
~0.649
0.371
0.032
0.771
0.750
-0.251

Firms
Factor 2

-0.750
0.181
-0.008
0.670
0.633
-0.497
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Accuracy of Linear Approximation

Since nonlinearity can be a serious problem in statistical inference, we need

to test carefully how closely the linear equation (4) approximates the true

price/earnings relationship (3). A straightforward approach is to run an OLS

regression, assuming that (4) is reasonable (and hence (5) applies), and then
to examine the appropriate test statistics to see whether the Llinear

approximation "works". (see Theil [1l1])

On the other hand, there are at least two drawbacks to the straightforward

approach to testing for nonlinearity. Since the straightforward approach

makes no assumption about the form of the nonlinear relationship we are

testing for, it is necessarily an indirect, and hence not very powerful, test.

Furthermore, the test itself is biased by the fact that the covariance matrix

. . . . 2
of the least squares residuals is generally nonscalar (i.e, Var(e) ¥ q 1),
even when the covariance matrix of the true residuals 1is scalar.

Thus,

uncorrelated disturbances do not guarantee that the OLS residuals are

uncorrelated.

Given the above uncertainties with the straightforward approach to testing for
nonlinearity and the importance of the linear assumption to the interpretation
of our results, we conducted a second test of the reasonableness of the linear

approximation to the price/earnings equation (3), using the multi-variable

version of Taylor's Theorem. For the purposes of this test, we ignored the

risk variables appearing in (3), since they clearly appear in a strictly

linear form.
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From Taylor's Theorem6, we know that any continuous function f£(p) of two
variables with continuous derivatives up to third order in a neighborhood of

the point p_ = (xo,yo) can be expressed as

£(p) = £(p,) + Y + ) 9 f 1 (6)
L Idx |pg 1 3y 1P,
- )2 - - o V2
U Lt B L P LT ‘ ALY \
[ ] ) ¥ 1 *
2. IJx p* 1: 1. Jxdy |p 2. c_:}y?. b

where p = (x,y) and p* is a point on the line segment joining Po and p.

Applying this knowledge to the nonlinear term in equation (3), we have

Pjo(D’g) = (1+g)D_ + (1+g) (D-D) + (J+1) (g-g) + R (D,g) (73

= - ~ 2
S- 8 S g -g )
where a bar over a variable indicates the mean value of that wvariable and Rn

. * %
1s the sum of second order terms evaluated at (D ,g ).

Let us denote the first order Taylor approximation to ij(D,g) by pp-

Then we can investigate the relative accuracy of the linear approximation to
equation (3) by calculating

pjo TPy

Pjo

for various values of D and g. Table 5 (Parts A and B) shows the resulting

calculations for 20 D and g values taken from both the industrial and utility

samples. The only criterion used in selecting these values was that the firm's

6 Buck, R. Creighton and E. F. Buck, Advanced Calculus, McGraw-Hill Book
Company, New York, 1965, pp. 260-261.
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Analysis of Accuracy of Linear Approximation for 20

g Values Taken from Industrial Sample

-25~

TABLE 5 (PART A)

Note:

D/E g P
0.518 0.104 35.742
0.539 0.109 S4.361
0.863 0.092 33.657
0.499 0.099 26.114
0.390 0.095 17.082
0.794 0.107 67.612
0.286 0.093 11.578
0.382 0.103 24,785
0.534 0.113 84.906
0.516 0.101 29.901
0.419 0.103 27.186
0.365 0.109 36.799
0.541 0.108 49.952
0.564 0.111 69.623
0.801 0.109 80.755
0.317 0.101 18.369
0.408 0.109 41.134
0.627 0.111 77.400
0.469 0.082 13.354
0.863 0.092 33.657
D/E = 0.71

g = 0.061

£ = .12

Py

35.113
82.273
32.096
21.852
13.974
77.936
9.470
22.534
23B.466
25.993
24.935
64.730
67.492
135.132
108.687
14.461
69.065
1642.909
17.446
32.096

D/E and

0.176
~-0.514
0.046
0.163
0.182
-0.153
0.182
0.091
~1.809
0.131
0.083
~-0.759
-0.351
-0.941
-0.346
0.213
~-0.679
-0.846
-0.306
0.0406
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TABLE 5 (PART B)

Analysis of Accuracy of Linear Approximation for D/E and

g Values Taken from Utility Sample

Note:

D/E g p
0.603 0.063 11.234
0.633 0.054 10.109
0.545 0.064 10.355
0.927 0.043 12.592
0.659 0.087 21.707
0.646 0.030 7.393
0.550 0.081 15.245
0.755 0.036 9.312
0.631 0.067 12.703
0.637 0.069 13.352
0.567 0.065 10.979
0.6068 0.052 10.334
0.630 0.085 19.530
0.880 0.047 12.621
0.923 0.050 13.845
0.946 0.038 11.975
0.729 0.046 10.305
0.695 0.055 11.280
0.849 0.053 13.343
0.713 0.055 11.573
D/E = 0.61

% = 0.0061

P =12

Py

11.985

9.910
11.277
12.237
41.089

7.443
25.152

9,131
14.309
15.550
12.105
10.050
35.035
12.247
13.506
11.732

9.929
11.138
13.098
11.430

P’PL

-0.066
0.020
~0.089
0.028
-0.893
-0.007
-0.650
0.019
-0.126
-0.165
-0.103
0.028
-0.794
0.030
0.025
0.020
0.036
0.013
0.018
0.012
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growth estimate had to be less than the risk-~free rate Ja, which we chose to

be 12% since this was indicative of rates on long-term U. S. government

securities 1in the 1981-83 period. The use ofthis criterion meant that we

excluded certain industrial firms with extremely high growth expectations; it

had no effect on our choice of utility company values. We included observa-

tions from all three years of our study.

On the basis of this investigation and our further statistical tests, we

believe that at least three conclusions regarding the accuracy of the linear

approximation are justified:

1. The linear approximation is reasonably accurate for sample values of
the independent variables centered around the mean observations.

2. The linear approximation 1is considerably more reasonable for the
utility sample than it is for the industrial sample (which helps to
explain why the st in the utility regressions are higher).

3. The accuracy of the linear approximation can be 1improved by

eliminating extreme observations.

Possible Misspecification of Risk

Since the stock valuation theory says nothing about which risk variables are
most important to investors, we need to consider the possibility that the risk

variables of our study are actually only proxies for the "true' risk variables

used by investors. It is well known that 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.7

See Maddala, G.S., Fconometrics, McGraw-llill Book Company, New York, 1977,
pp. 158-162.
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Table 6 (Part A)

Regression Results - Industrials
Model Il -~ with P/E as Dependent Variable

Part A: llistorical

P/E = ap + a)|D/E + asgh

Year ig ii Eg Ei F Ratio
1981 -0.59 15.40 31.33 .30 30.30,
(.39) (7.48)% (4.93)*
1982 -0.31 17.97 40.75 .36 40,79
(0.15) (9.03)* (4.30)*
1983 2.09 19.03 22.17 .37 41.80
(1.14) (8.89)* (2.81)*
Part B: Analzsts
P/E = ag + a|D/E + ajg,
Year ig il i& 53 F Ratio
1981 -10.99 16.88 95.31 .57 88.79
(6.34)* (10.66)* (10.31)*
1982 -17.60 18.30 172.41 .59 98.58
(6.52)* (12.16)* (9.68)*
1983 -3.95 19.28 111.00 .58 92.79
(H.85)* (11.86)* (8.40)*
Notes:
* = Coefficient is significant at the 5% level (using a l-tailed test)

and has the correct sign.

The t-statistic is indicated in parentheses.
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Regression Results = Utilities

Model 11 ~ with P/E as Dependent Variable

Part A: llistorvical
P/E = ag + a|D/E + asgy,
Year ig
1981 -1.0%
(1.61)
1982 0.54
(1.38)
1983 -0.75
(1.13)
Part B: Analysts
P/E = ag + a|D/E + ajg,
Year _Q
1981 3.96
(8.31)*
1982 -1.75
(4.00)*
1983 -~ .97
(6.93)*
Notes:

Ye T

= Coefficient is significant
and has the correct sign.

A

9.59
(12.13)*

8.92
(17.73)*

8.92
(12.38)*

4

10.07
(20.91)*

9.19
(21.35)%

10.95
(15.93)*

3,

——

21.20
(7.05)*

12.18
(6.95)*

12.18
(7.94)%

3

60.53
(15.79)*

44.92
(11.06)*

82.02
(11.02)*

w

=3

'73

.83

77

.90

.88

.83

F Ratio

82.95

167.97

107.82

F Ratio

274.16

246.36

168.28

at the 5% level (using a l-tailed test)

The t-statistic is indicated in parentheses.
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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
regression equation (4) with the risk variables excluded. The results of

these regressions are shown in Table 6 (Parts A and B). Again, there is

overwhelming evidence that the consensus analysts' growth forecast is superior

to the historically-oriented growth measures in predicting the firm's stock

price (the R2 and t-statistics are higher in every case),

CONCLUSION

The relationship between growth expectations and share prices is important in
several major areas of finance. The database of analysts' growth forecasts
collected by Lynch, Jones & Ryan provides a unique opportunity to test the

hypothesis that investors rely more heavily on analysts® growrh forecasts than

on historical growth extrapolations in making security buy and sell

decisions. With the help of this database, we have conducted extensive

studies that aflirm the superiority of analysts' forecasts over simple

historical growth extrapolations 1in the stock price Fformation process.

Indirectly, this finding lends support to the use of those valuation models

whose input includes expected growth rates.
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THE ACCURACY OF LONG-TERM EARNINGS FORECASTS IN THE ELECTRIC
UTILITY INDUSTRY

R. Charles MOYER *
Texas Tech Umwersity, Lubbock, TX 79409, US4
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This paper examines the accuracy of various methods of forecasting long-term carnings growth for firms in the electric uulity
industry. In addition 10 a number of extrapolative techniques, Value Line analyst forecasts are also evaluated. Value Line
analyst forecasts for a five-year time horizon are found to be superior 10 many of the extrapolalive models. Among the
extrapolative models examined, implied growth and historical book value per share growth rate models performed best. These
results provide strong support for using Value Line growth forecasts in cost of capital estimates for electric utilities in the
context of utility rate cases. Vulue Line forecast errors could be explained by changes in dividend payoul ratios, the firm’s
regulatory environment and bond rating changes.

Keywords: Earnings forecasting, Utility forecasting, Analysts’ forecasts, Electric utilities.

1. Introduction

A central issue in most public utility rate cases is the determination of the cost of equity capital for
the utility. In the regulatory process the return required by investors is considered a legitimate cost of
doing business that is appropriately charged to customers. Other things being equal, the lower the
rate of return which a utility is permitted to earn from its customers, the higher the level of customer
welfare. However, if the utility does not have the opportunity to earn investor-required rates of return
on capital, investment in plant and equipment will iag and the demand for service at the established
price will be greater than the utility can supply. Accordingly, it is important to permit a utility to earn
a fair return on its invested capital in order to assure that adequate levels of service will be provided

Two landmark judicial decisions have provided the general framework within which this analvsis
must be done. The Supreme Court concluded in the Bluefield Water Works case [Bluefield Water
Works (1923)] that the ‘return must be reasonably sufficient to ... support its credit and enable it to
raise the money necessary for the proper discharge of its public duties.” Recognition must be given to
the returns currently earned ‘on investments in other business undertakings which are attended by

* The authors wish to acknowledge the assistance of Phil Sisneros and Jesse Reyes [or their fine data collection and computer
analysis work. We also appreciate the helpful comments of Editor Scott Armstrong, Professor Mike Rozef{, Associate Editor
Lawrence D. Brown and two anonymous reviewers, Any errors are the sole responsibility of the authors.

0169-2070,/85,/$3.30 = 1985, Elsevier Science Publishers B.V. (North-Holland)
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corresponding risks and uncertainties .. .". In the Hope Natwral Gas case [Federal Power Commussion
(194:)] the Supreme Court stated that the return must also enable a firm (0 *maintain its credit and
attract caputal’.

These judicial guidelines provide a general framework for impl ing the deter n of the
cost of equity caputal v utility rate cases. Neuther the Hope nor the Bluefield decisions provides
guidance about what specific method(s) should be used to establish the cost of equity. In the Hope
case, the Coust stated that *under the statutory standard of ‘just and reasonable’ it is the result
reached not the method employed which s controtling’ [Federal Power Comnussion (1944, p. 603)}.

In contrast, the rich acadenuc literature in this arca has emphasized the appropriateness of vanous
methods employed to determine the cost of equity capntal {Brigham and Gordon (1968), Elton and
Gruber (1971), Gordon (1974), Gordon and Gould (1978), Litzenberger, Ramaswamy and Sosin
(1980), Myers (1972) and Robichek, Higgins and Kinsman (1973)]. In practice, three models have
dominated recent utility rate cases. These are the capual asset pricing model, the comparable carmings
model, and the constant-growth form of the dividend valuation model (often called the DCF or
discounted cash flow methodology.

This paper focuses on the DCF model as 1t 1s commonly applied in utility rate cases. Specifically,
we examine the long-term accuracy of a number of forccasting techniques which are used 10 estmate
the growth rate component in the DCF cost of equity model. ' Based on a rational expectations view
of the formation of vestor expectations, 7 we find support for the use of Value Line analyst
forccasts, ' implied growth techmques, and historical book value growth rate models. However, Value
Line forecast accuracy deterorares significantly if the forecast 1s evaluated over a three or four year
tme horzon rather than the maximum five year honizon reported by Falue Line.

Section 2 of the paper develops the DCF model as 1t 1s normally applied in rate cases. Secuion 3
describes the data used. and Section 4 discusses the various forecasting techniques tested. In Section 5
the stausucal tests used in the analysis are discussed; Section 6 presents the resuits of the tests.
Section 7 reports the resuits of tesis conducied to explain the errors n Value Line anaiyst forecasts.
Section 8 offers conclusions and wmplications.

2. The DCF model

The DCF model of valuation is based on the proposition that the value of a share of stock 15 equal
to the present valuc of all expecied future dividends, discounted at the shareholders’ required rate of
return. Expert witnesses in utility rate cases commonly rely on a constant growth form of the basic
dividend valuation model, such as k, = D, /P, + g, as the basis for their cost of equity recommenda-
uons. * Expert witnesses do so because it 1s thought that many utility firms meet or nearly meet the
frequirements necessary (0 use the constant growth DCF model. Whether the constant growth DCF

! There 18 an entensive literatuse, including Brown and Rozeff (1978), Cragg and Mathicl (19681, Elton and Gruber (1972),
Johason and Schmitt (1974) and Ruland (1980) that considers the accuracy of shott-term farecasung modeis. With the
exception of 3 recemt paper by Rozelf (198)), there has been very litle analysis of the accuracy of long-term earnings
forecasts

We use the term “rational expeciations’ in the same sense as Sargent (1972, p. 74), and Brown and Rozeff (1978, p 3). We
use the term. basically. (U mean that sasonal investon expectations are the same as the best availabe forecasts

' Vulue Line 1 a well-known widely avaiable, investient advisary service which is published quatterly and ncludes, among

other things. five year earnngs forecasts {or the over 1700 fiems followed by the service
* fwenny four witnesses who were authesines an the cost of capital testified before the Federal Foogy Regulatary

Cammusyn i cloven separate rale cases botween §980 and 1982, An analysis of their testtmony showed shat all used
A= D 28 v g as the base of the DUT anabysay whete &, o the cost of equaty capstal, D 5o dividends eapecied aver the
nest petaimd £y o the cstreat masket prce of she fun's stock and g 18 the long-tcon perpetuat growth tate i dwvidends.
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model or the non-constant growth model is employed, long-term (three 1o five year) earnings and
dividend growth forecasts are essential inputs.

The application of this model invariably results 1n considerable controversy among expert
witnesses regarding the appropriate method by which to esumare the growth (g) component.
Theoretcally, this growth componen? 1s the growth rate expected by nvestors at the margin. Since
expectations cannot be directly observed, experts focus on a wide range of alternauve techniques as a
proxy for g. According 1o the rationsl expectations hypothesis [Sargent (1972). the best forecasting
method should be used to esumate g. In practice, proxies for g have included histoncal earnings and
dividend growth rates, historical book value growth rates, implied growth rates (the product of the
retention ratio times the return on book equity), and analysts’ forecasts such as Value Line.

This paper examines the long-term accuracy of different methods of forccasting earnings growth of
electnic utility corporattons and compares the results with Value Line forecasts of future carmings
growth. On an ex-post basis the different methods are evafuated to determine the most accurate,
jong-range (three 1o five year) forecast. *

3. The data

The sample consists of the minety-aight elecine utilities that Value Line followed between 1971 and
1976 and the mnety-three electnic utifitics followed by Value Line between 1977 and 1982 Per share
data have been adjusted for stock splits and dividends. Generally, Value Line reports on each firm
four times a year. The Value Line data come from uts second quarterly repurt of each year since this s
the first Value Line report which generally includes actual data for the previous vear. For example.
Value Line earnings forecasts for 1976 are those reported in its second quarterly report in 1972,

Al data, both actual carmings and forccasts of earnings, have been converted to compound annual
growth rates. Hence, all compansons of forecast accuracy are based on annual growth rates. Two
five-year forecast horizons are used in the analysis: 1971-1976 and 1977-1982. Value Line makes s
earnings per share forecasts for a three-year range, ¢.g.. the forecast made in 1972 (which 1s
conditional on actual 1971 data) 1s for the 1974-1976 ume period. Thus, forecasted Value Line
growth rates can be computed assuming a three, four, or five-year horzon. We considered each
possible Value Line horizon in the paper, re., earnings forecasting accuracy is evaluated for the
1971-1974, 1971-1975 and the 1971--1976 ume periods, as well as the 19771980, 1977-1981. and
the 1977-1982 time periods.

These me periods are especially important for the electric vtility mndustry because of the unseuled
conditions prevailing in that industry through the 1970s. These conditons include the effects of
rapidly escalaung fuel costs, the need to convert largz amounts of capacity from natural gas and ol 10
coai and nuclear power, and the impact of high nflation and rapidly risiag capual costs.

4. Forecasting methods

The forecasting methods tested have been selected for anzlysis because of their use 1n prior studies
and because of the extent to which they are commonty used n utility rate cases. These methods are:

X2. Value Line 3, 4, and 5-year carnings forecast.
X3. The S-year histonical compound dividend per share growth rate: for example. the 19711976

forecast horizon uses the actual annual compound growth rate from 1966--1971

* The three to five year horszon was chosen suce this s the langest furccast bonizon asasdable from Fofue Line analyses
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X4. The 5-year histoncal compound earnings per share growth rate.

X5.  The 5-year historical compound book value per share growih rate.

X6. The 10-year historical compound dividend per share growth rate.

X7. The 10-year tistorical compound earnings per share growth rate.

X8.  The 10-year historical compound book value per share growth rate. .

X9. The S-year average implicd earnings growth rate, 1.¢., the S-year tistorical average feturn on
equity imes the S-year hustoncal average retention rate,

X10. The 10-year average implied carnings growth rate.

X1 The current implied carnings growth rate (c.g., the implied growth rate for the 1971-1976
forecasung horizon is equal to the return on equity 1 1971 umes the 1971 retention rate).

X12. Brigham-Shome method of smoothing 10 compute the implied earmings growth rate [Brigham
and Shome (1981)}; for example, the implied growth rate for the 19711976 forecasting horizon
15 equal 1o smoothed ROE umes smoothed retention rate and the smoothed ROE 15 computed
as

UIROE, ,+0.2ROE, +03ROE, ,+04R0OE, , = ROE forecast.

A simular computation 1s done for the retention rate forecast.
Xil. The growth rate computed from the following trend line in book value per share (8PS over a
five year period

In BPS=a+ M.

X14. Same as X13 except for the use of 10 years of historical data.

X15. The growth rate computed from a trend line in dividends per share over a 5-year penod.
X16. Same as X15 except for the usc of 10 years of historical data.

X17. The growth rate computed from a trend line 1 carnings per share over a S-year period.
X18. Same as X17 except for the use of 10 years of historical data.

X1 is defined as the aciual 3. 4 or 5-ycar compound annuai giowth rate in earnings per share, ¢.g., the
growth rate for the 1971 10 1976 ume horizon 1s the actual compound annual growth computed using
1971 earnings per share as the start point and 1976 earnings per share as the end pont. Similar
compulations are made for each hornizon.

5. Statistical tests

First we examined the directional relationship between individual forecasts and actual earnings per
share ( EPS) growth rates. Kendall rank order correlatons were calculated between the forecasted
growth rates for each of the forecasting methods and the actual earnings growth rates. Next, similar
o Rovelf (1983), the average deviation (average forecast growth nunus average actual growth), mean
absolute error (MABE) and root mean square error ( KMSE) were caleulated for each forecasting
method. The MABE s the sample average of the absolute vatue of the forecast error calculated for
cach forecast methad on the enure sample of firms. The KMSE s the square root of the sample
average of the squared forecast error. As such, RMSE gives more weight to large forecast errors than
dues A48

A method simdar o that used by Brown and Rozelf (1978) was employed 1o 1est for significant
hlleeenves i the accariaes of cach forecasung model and of Falue Line. The measure of forecast
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accuracy used was the absolute value of the difference beiween forecasted growth n £PS for each of
n forecast methods (for each ume horizon) over 1 firms {g,,) and actual growth . EPS over the
same honizon (a), or |g.. ~ a,|. The {orecast errors were then compared across firms.

We used the Friedman test [Friedman (1937)] 10 test for the relative accuracy of all forecasuing
methods. The test criterion was the magnitude of forecast esror. In practce the distribution of the
Friedman test stausuic is usually approximated by the chi-square distributicn as in Brown and Rozeff
(1978), but recent studies by Iman and Davenport (1980) show that the F-distribuuon approximation
s superior to the chi-square approximation. Hence, the F-distribution approxsmation to the Fred-
man test 1s employed 1o test the null hypothesis that all seventeen forecasts are equally accurate If
the null hypothesis is rejected, we may conclude that at least one forecasting method ss superior to at
least one other.

The next step 10 evaluaung the relative accuracy of the forecasung methods was 10 compare
forecast accuracy across firms using patrwise compansons between furecasts. These comparisons test
the accuracy of a method’s forecasis against cach of the other methods' forecasts using a feast
significant difference test stausuic developed by Conover (1980, p 300). The Wilcoxian signed ranks
test can also be used for these pairwise compansons as in Brown aud Rozeff {1978). but this ieast
sigmficant difference test 1s more powerful [Conover (1980)). The null hypothesss tested 1s that vne
method’s forecasts are as accurate as another method's forecasts.

6. Empirical results

Exmbit 1 reports the Kendall rank order correlations between each of the forecasting methods and
the actual carmings per share growth for the two five-year forecast honizons. In both five-year penods.

Extubus |
Kendall runk order correlations between actual 5-year annual carmings growth rates and carnungs lorecasts

Method Peniod | Peniod 2
(1971-1976) (1977-198)
X2 o4 0.265*
X3 —0133° ~0118*
X4 -0.093 - 0058
X5 0013 0.151"
X6 0021 0.108
X7 ~ 0010 084
X8 0013 003N
X9 -0t 0078
X10 ~0.091 0042
X1 -9.209 ¢ ~0164"
X12 -0149 " noe
X13 -0610 0112
X4 6oue 6017
X018 0020 0193
X1t 0007 o9
X17 ~0132° -ulG8
X8 -0 ORS v 065

* Swgoificant st 1L or bettee
* Sigmificant a1 53
* Sigmficant ac 10%
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Enhubi 4
Multiple puirwise compansons period 1 (1971-1976).

X1 X3 X4 XS X6 XTI X8 X6 X10 X1 XI2 XI3 X14 XIS X16 XI7 X8 Times Times
superior  infenor

X2 ¥ .
5 B D
X4 - . - - - - -

Xs . , ‘1’ ‘g
e - 0 2
X7 .

X8 + : ; g
X9 + + + + . + M °
X0 o+ 4 + + + + . . 8 o
x1i . : 2 .
X121 + + . 3 o
Xi3 oo

X14 \ 0 2
X1 PN : ; 3
X16 oo

x17 - oo - - o o 2
X1% - 3 ‘1’

tocdman sest. Fvalue is 261 sgmficant at 1% level. A plus s1ga (negative sign) in the (able wndiates the forecast method
represented by the row s superior (infenion 10 the fosecast method represenied by the column at a sigmificance fevel of 5%

Extubat §
Muluple parrwise compansons period 2 (1977-1982), *

X2 X3 X4 X5 X6 X? X8 X9 X0 XII Xi2 Xi3 Xi4 XI5 X16 X17 XI18 Times  Times
supenior  snfenor

X2 + o+ + + - n P’ o
“ - e
Xs + ot + + + + . 3 I;
X6 + 4 + + + . . N o
X?T - 4 - - - - - . - _ _

X8 + 4 + + 4 :’ Ig
X9 + + + 4 . 6 °
X10 + o+ + - + . 6 0
XH o - 4 ~ - - - - . - _ ' 9
X12 + o+ + + _ + 5 '
X1 - s - - - - - - - . _ \ ™
Xi4 + o+ + + + . 6 o
Xis + o+ + + " . . . M 0
Xi6 + + + + . . 6 o
X7 - - I _ L

x13 s - B .08 "

Fredman test. Fvatue 1s 8 24, significant us 1% fevel. A plus BN (Negative sign) (o the table wndicates the forccast method
represented By the row is superior (inferion 1o the forecast method sepresented by the column a1 2 signilicance fevel of 3%
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and postuvely correlated. Moreover, this phenomenon persists only in peniod 2 for three and
{our-year hornizons.

The average deviation, MABE. and RMSE show Value Line’s forecast to decline appreciably in
relauve accuracy. With the exception of the RMSE i period 2 of the three and four-year horizons.
Value Line 1s outperfurmed ta these measures of relauve accuracy by all or most of the sixicen
forecasting methods.

The muluplc pairwise compansons for the four-year horizon still show Value Line 10 be relatively
accurate. 1 s less accurate than only one method in both periods. However, for the three-year
slorizon, 1t 1s less accurate than all the other methods i period 1 and less accurate than 14 of 16
methods in period 2.

These results indicate that, whether it 15 intentional or not, Value Line tends 1o forecast most
accurately to the five-year end of their three to five-year forecast honzon. In forecasting carmngs for
a five-year horizon, Value Lime is very successful relative to the sixieen eatrapolative forecasung

methods exanmuined in this study.

7. Error analysis of value line forecasts

The results reported n section 6 indicate that Value Line carnmgs growth rate forecasts for a
five-year harizon are significantly, positively correfated with actual earmings growih rates. In addiuon,
Value Line forecasts have mean absolute errors and root mean square errors which are among the
lowest when compared with the sixteen extrapolatise models. The muluple pairwise comparison tests
seported in exhibits 4 and 5 indicate that Value Line forecasis are less accurate than only one other
forecast method in the 1971- 1976 period, and are not less accurate than any other method duning the
1977-1982 period.

In this section we perform a micro-analysis of errors in order to discover causes for over and
under-estimates of forecasted earnings growth rates made by Value Line. This analysis can heip users
of Value Line carnings forecasts to identify instances where Value Line forecasts are hikely to be least
rehable.

We have examined a number of firm-specific /regulatory environment variables which might be
expected 10 influence the accuracy of Value Line forecasts. These vanables are

(1} Regulatory environment. Value Line rates the rcgulatory environment faced by each firm as enher
above average, average, or below average. It 15 possible that regulatory environments that are
perceived (o be more (less) favorable cause the analysts 10 over{under-)estumate actual carmings
growth potental for the firm. Two dummy variables are used to represent regulatory environment
at the end of each forecast horizon (D, = 1 if above average, O otherwise: D, = 1 if average, 0
otherwise; below average 1s the excluded class).

(2) Percent of eleciric r from residential ¢ s
horizon). Residenual clectsic revenue 1s less subject to cyclical fluc
industnial elecinc revenue. Hence. firms with a lugh proportion of residential demand might be
expected to have more stable and casily forecasted earmings.

{3) Percent of revenues from electric sales (measured at the end of each forecast horizon). Some firms
in the sample had a significant portion of to1al revenues attributable to natural gas distribuuon
services and /or other diversified business efforis. Duning the 1971 -1982 ume penod, natural gas
demand was highly volatile because of shortages and large price mcreases. Hence, firms that

ed at the end of each forecast
than cc 1al and

¢ Complete stansucal sesults for the three und fous-ycar horezons are avatlahle oa request fram the authors
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concentrated on providing electne service mught also be expected 1o have more stable and easily
forecasted earnings.

(4) Percent of generatron frem oil and gas capacily {measured at the end of each forecast horizon). Oil
and gas prices increased dramatically duning the time periods exanuned. and not all firms had the
benefit of perfectly effective fuel adjustment clauses. Hence, 1t 1s hypothesized that those firms
with a greater proportion of oil and gas generating capacity were faced with more volatile and less
casily forecasted carnings during this period.

(5) Nuclear construction. Firms with a sigaificant nuclear construction program [defined with a
dummy variable (D, } as a firm having a greater than 10% ownership interest in a nuclear plant
under construction at the end of each forecast horizon] were expected 1o have more volatile and
less easily lorecasted eamnings than non-nuclear firms. This 1s particularly true duning the
1977-1982 period when. following the accident at Three Mile Island, the Nuclear Regulatory
Agency ordered plant shutdowns. At that time, also, cancetled projects began 1o affect adversely
the earnings of electric utilities.

(61 Percentage change in dividend payour rano (defined as the 1976 payout ratio munus the 1971
payout rato fos the first period and the 1982 payoul ratio miaus the 1977 payout rano for the
sevond period). An increase in the payout ratio reduces funds for remnvestment a the firm and s
hypothesized to be directly related to overestimates of carnings made by Value Line.

(7) Percentage change in net plant (measured as the percentage increase (decrease) in net plant over
the period). The hypathesized direcuon of the effect of this vanable 15 indeterminant since a rapid
growth in net plant might be associated with growth in demand and future carnings. Allerna-
tvely, firms with large construction programs duning the 1970s and 1980s have been under heavy
financing and reguiatory pressures that have negauvely influenced carnings.

(8) Change 1n bond ranings (measured (rom the beginming to the end of each peniod by two dummy
vanables: D, = 1 if downgraded by Moody's, 0 otherwise; Dy = 1 if upgraded by Moody's, 0
otherwise; firms with no rating change arc the exciuded set). When a firm is upgraded
(downgraded), this indicates an improvement (decline) in ns financial profile. Hence, upgradings
(downgradings) might be associated with und unates (over ) of future earmings.

(9) Coefficient of variation of earnings per share (measured over the ten years prior to the start of each

forecast horizon). Highly volatile carnings are expected to be posiuvely related to Value Line
CATNINGS forecaslmg errors.

For each forecasting horizon (19711976 and 1977-1982). two regressians were run using the
above independent vanables and (1) positive forecasting errors (Value Line qunus actual) and 2)
negative forecasting csrors as the dependent variables.

Duning the 1971-1976 penod, the factors identified above explamed 24% (adjusted) of the
vaniation in the postive Value Line errors and 13% (adjusted) of the variation in negative Value Line
errors. The only factor significant at the 5% or better level was the percentage change 1n the payout
ratio. Increases in a firm’s payout ratio were significantly associated with overestimates of carnings
(posttive errors) made by Vaiue Line analysts. This result is consistent with the support found for the
use of implied growth techniques for forecasung fulure carmings. No factors were found 1o be
statisucally significant in explaming negative Value Line forecast errors duning the 1971-1976 penod.

During the 1977-1982 horizon, the percentage change in the payout rauo again was associated
significantly with posive Value Line errors. In addiuon, there was a significant, posttive relattonship
between bond downgradings and positive Value Line errors. Negauve Value Line errors were
significantly associated with bond upgradings. There was also evidence that Value Line significantly
underestimated future earnngs growth for firms with a hugh coefficient of varnation of carnings.

b sum, this evidence suggests the Value Line carmngs forecasts adequasely consider each of the

pAd)
RO Muaverctul  Earnmgs forecasivm elecinge wiehty industzy

' . f
q a firm’s dividznd payout ratio, the effects o
ili bo' cept the impact of changes in a
oy Idcnm;::naes V:n;x l: a lesser extent, the volatility of past earnings. Consequcmly, usc|:: «:‘f
hf“;d rz:rlrtgd‘;la sim‘x\d b:: aware of potennal biases in Value Lfne earmings forecasts for rm:;m cor
. significantly therr dividend payout policy. for firms likely to have a bond downgr: mgd\
o eradice os ¢ the forrecast horizon, and for firms with histoncally volatile carnings. Unforllun hc
N i if a difficult matter. 1t can
£ Cl i d payout ratios and bond ratings 1s itsel '
h‘dea“t:ni::;ngl;sa:naﬁ::)icg?\ l:cycxplanalcry variables examined were not generally sngmf;cil'r::'\sl
r'wolﬂ l. XCZ wuh. cach other. there were significantly poswive (40287 and +0.3¥l’) ‘c;»Br;ea ors
:701(“ 2n downgradings and nuclear construction during the \9710- 1;)076')::'.6 19 p—g ad;n::md
e i i ~0.212 and - 0.170) between upgs
3 -antly negative correlatons (~0. -
m:PCC“Vf ‘y:(:::l:sl‘[;f;:: f;u;’scsfs. that Value Line carmngs forecasts were less reliable for f{itm:d Wt:‘:
e e ear ;wnslrucuon programs. Additional support for (hIS{ fact c.;n be m:‘rgrs -
i earn
7-1982 ume penod, 62% (32 of 52) of the firms whose
s d ?Vl!h nuclear construction while only 37% (14 of 38) of the

upgrading

sigmficant aucl
observing that d ;

a Value Line, were involve
werestimated by Valu 3 % (140
(Imm where Value Line underesumated earnings were involved with nuclear cons

8. Summary

-1976 and 1977-1982
Value Line performed very well in forecasung earnings pet share l:’l !hlc 1971 n:,,- :1 oeeaing the
ume horizons relative 1o extrapoiative forecasting methods. 1t was clearly su[l:c oF In forecastng e
direction of future earmngs growth and provided forecasts that were among A !
using vanious tests of accuracy. Among the extrapolative models, implied grow boo
2 rowth rate models performed best. cently well
N';'_;cs r::suhs are from two specific past ume periods, bu'; ValuI: Line pcr::srx;w::ie;:;r:sslis :ﬂ {s veli
i t
) the use of five-year Value Line carn
oth periods. The evidence suppornis ) o theoe and
:( fm;”rc growth rates i future cost of capital rate cases. Value Line forecasts b
e e O o ealyas ha:eva ls ‘g[;fica?‘r:;fﬁrz‘:s;mgm assist users 10 detect biases in
. o .
i sults of the mucro-analysis of Value Line e o
h 1::[: Line forecasts. In this study Value Line farecasts averestimated (u(urcdcam::\rgz ‘:d  frms
1 N
In:rcascd their payout ratios of if a firm’s bonds were d'owngradcd. They un :resbe ated when 2
lf *s bonds were upgraded or if a firm had very volatile carmings pnor to Il e hg; ? g‘ "
o i Yy ustry an
forecast horizon. As 1s true with all empinical studies, the results may pertain c;’n y{.tod(.nc mwm ;-ym‘vc
time-peniods studied. Additional work 1s needed to ascertamn whether the findings p

applicable to other industries, tume-penods, and analyses.
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Predicting Long-term Earnings Growth:
Comparisons of Expected Return Models,
Submartingales and Value Line Analysts ’

M. S. ROZEFF

University of lowa, lowa City, lowa, U.S.A.

ABSTRACT

This paper derives four-five year predictions of growth rates of accounting
carnings per share implicit in four expected return models commonly used in
financial research. A comparison of such growth rates with those produced
and reported by Value Line analysts and those generated by a submartingale
modc! revealed the Tfollowing: two expected return models - the Sharpe-

! Lintner-Mossin model and the Black model -were significomtly more
! accurate than the submartingale model, though not significantly more
1 accurate than the other return models. However, the growth rate forecasts !

provided by Valuc Line significantly outperformed all the other models
tested -—none ol which relied on the direet input of a sccurity analyst.

( KEY WORDS  Forccasting  Earnings growth  Comparisons  Empirical study

. Analysts  Value Line 4
) :

.

! An extensive body of literature evaluates the short-run (less than 15 months) earnings lorccasts ol

security analysts and time-scrics models.! The importance of this subject to accounting and
X finance is that a varicty of applications such as firm valuation, cost of capital, and event studies
require the measurement of earnings expectations. However, except for a recent paper by Moyer ef
, al. (1983), little work has been done to this point in studying long-run earnings forccasts, :
Moreover, a potential source of earnings forecasts—expected return models—has been i
overlooked. ‘
This paper evaluates the accuracy of long-term forecasts of growth rates of annual earnings per
. share. Six sources of forecasts are used: a submartingale model, the Falue Line Investment Survey,
and four expected return models. Each expected return model is combined with the
Gordon Shapiro constant growth model. Furtber, certan expected retunn models use the beta
coefficient and, as such, lend insight into the usefubness of beta in a forecasting context.
The paper comprises three seetions. Seetion 1 describes the six forecasting sources and states the

! SeeCragg and Malkic! (1968), Chon :ml Gruber (1972), Barelicld and Comiskey (1975), Brown and Roze{l(1978), Abdel.
khalik and Thompson (1977-78), Crichlicld ¢r al. (1978), Givoly and Lakonishok (1979), Collins and Hopwood (1980), R
Jaggi (1980), Elton e al. (1981), Hopwood e7 al. (1981), Fricd and Givoly (1982) and Imhofl and Pure (1982) {or studics of

analyst forecasts and time-series models. See Baltand Watts (1972), Brooks and Buckmaster (1976), Albrecht er al (1977),

Waus and Lefltwich (1977), Foster (1977}, Griffin {(1977), Brown and RozelT (1979), Lorek (1979), Hopwood and McKcown

(1981), Hopwood ¢r al (1981) and Mancgold (1981) for studies of the time-scries propertics of carnings,

0277-6693/83/040425 11301.10
5 1983 by John Wiley & Sons, Lid
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hypotheses. Tests of the hypotheses are presented in Scction 2, Section 3 oflers tentative
conclusions.

I, FORECASTING SOURCES AND HYPOTHESES

This section (1) describes how six sets of growth rate forccasts of earnings per share are derived and
(2) discusses the formal hypotheses to be tested.

Submartingale model

Evidence that measured annual accounting income is a submartingale or some similar process can
be found in Ball and Waltts (1972), Albrecht er al. (1977), and Watts and Leftwich (1977).%
Although measured (reported) annual carnings per share may not be precisely a submartingale, a
submartingale process is included becuause of its appearance in numerous studies as a benchmark
forecasting technique. Another reason for including the submartingale model is to compare its
forccasts to those reported in the Yalue Line Investment Survey. Such comparisons have been done
for lorecasts of three to fifteen months (Brown and Rozell, 1978) but not forecasts of four to five
years.

The submartingale model (SUB). as used here, estimates the expected annual growth rate of
accounting carnings per share as the average compound annual rate of growth of earnings per
sharc of the ten-year period preceding the test period. These historical growth data are obtained
from various issucs of the Value Line Investinent Surcey.

Value Line forceasts

The Value Line Investment Survey (VL) contains forecasts of carnings per share made by the Value
Line sccurity analysts for time periods four to five years into the future. After adjustment for
capital changes, these forecasts, in conjunction with actual carnings per share in the base period,

“are converted to VL forecasts of a compound annual growth rate for each firm in the sample.

The importance of testing analyst forecasts is explained by Brown and Rozell' (1978). They argue
that since analyst forecasts are purchased in a free market they are likely to be informed forecasts
with a marginal vatue cxceeding that of less costly forecast aliernatives. According to this
reasoning, the VL forecasts should be more accurate than the SUB forecasts and those derived
from the expected return models (stated next).

Expected return model forecasts

A technique that has not previously been exploited to obtain earnings forecasts is to use expected
stock rate of return models in conjunction with the Gordon-Shapiro (1956) constant growth
model. This subsection shows how to extract carnings per share growth rate forecasts from these
models. First, the four expected stock rate of return models are explained. Secondly, the paper
proceeds to show how growth rate forecasts are obtained.

Fouwr expected return maodels

The four models of how the market sets expected rates of return on sccurities are:

(1) the comparison returns (CMR) model (Masulis, 1980 Brown and Warner, 19803,
)

{2)  the market adjusted returns (MAR) model (Latane and Jones, 1979 Brown and Warner,
1980).

{3) the Sharpe ‘Lintner Mossin (SLM) model (Sharpe. 1964: Lintner, 1965: Mossin, 1966).
(4) the Biack (BLK) model (Black, 1972).

? For example, Ball and Watts (1972, p 680) conclude: "Consequently, our conclusion
churacterized on average as a submartingale or some similar process.”

.. -is that income can be




M. S. Rozef] Earnings Growth 427

The CMR model assumes that the expected return on stock i at time T {£(R;;)) is an expectation
that is specific to each security. However, a risk paramelter such as the beta coefficient is not
explicitly included in the expected return calculation. Instead, the expected stock return at time 7T'is
measured as the arithmetic mean of the realized returns of the stock in a prior period. To the extent
that individual means of stock return distributions differ as a reflection of risk dilferences, the
CMR model allows for individual differences in risk. This model (see Masulis, 1980) has been
tested by Brown and Warner (1980) who found that it compared favourably with alternative
expected return models in delecting abnormal performance,

The MAR model states that the expected return on stock i at time 7T equals the expected return
on the market (denoted E(R,,,)), which is the same for all stocks. As for the CMR model. no beta
coeficient is used in calculating expected returns. However, unlike the CMR model, the MAR
model does not allow for individual risk differences among stocks, since all stocks are assumed to
have the same expected return, namely, the expected market return. To estimate expected market
returns, an arithmetic average of past returns on the cqually-weighted (Center Tor Research in
Securities Prices) CRSP indcex is uscd.

The SLM modelis infrequently referred to as the capital assct pricing modcl or CAPM. Itis used
in its ex ante form:

E(Ry) = Ryp +1E(Ryy) = Ry 1f; ()
where

R,y =interest rate on a U.S. Treasury security over the forccast horizon,
f; = beta coeflicient of stock i expected to prevail over the forecast horizon.

This study examines two annual growth rate forecasts over two non-overlapping horizons of five
years and four years. The five year {orecast period is 1968-1972 and its base year is 1967, The four
year forecast period is 1973-1976 and its base yearis 1972. In estimating expected returns using the
SLM model, R, for the forecast period 19681972 is taken as the yield-to-maturity on a five year
U.S. Government security as of December 1967, Similarly, for the forecast period 1973-1976, Ry
is the yield-to-maturity on a four year U.S. Government security as of December 1972.3

E(R,,;) isestimaled precisely in the same manner as in the CMR model, namely, as an average
over past realized market returns.

The beta coefficients of individual stocks were cstimated in two ways. First, the expected beta
was measured as the historical beta coellicient of the stock over the 84 months up to and including
month T. This beta was simply the covariance of the stock’s returns with the market divided by the
variance of the market's returns over the sample period. Secondly, in an attempt to obtain a more
accurate estimate of the future expected beta, the tendency of betas to regress towards the value 1.0
noted by Blume (1971) was taken into account. The method for doing this is Blume's method.*

The last expected return model is the BLK model. This can be stated in ex ante form (Black,
1972) as:

E(Ri"1)=E(sz) +{E(R,\rr)'— IE(R-/.:)]/‘.- (2)

where E(R,;) is the cxpecled return on the minimum variance portfolio whose return is

* Schaefer (1977) points out the pitfalls of using yicld-to-maturity as a surrogate for the interest rate on & no-coupon bond.
Livingston and Jain (1982) estimate the biases involved. Since for bonds of maturity four to five years, the coupon bias is
confortably small (of the order of ten basis points), the effect is neglected in this paper.

* For cxample, to adjust the betas computed over the 1961-1967 time period, the betas of all stocks on the CRSP file from
the 1954-1960 period were regressed on the betas of the same stocks from the 1947-1953 period. The resulting regression
cocflicients were then used to adjust lincarly the 1961-1967 betas,
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uncorrelated with the return on the market portfolio. Unlike R in the SLM model, £(R,7)is not
observable at time T, Historical returns are frequently used to estimate this model (Black er al.,
1972). When this is done, the BLK modci can be written

E(R;p) =7vo + 7, f; )]

¥o and ¥, are arithmetic averages of monthly estimates of E(R,;) and E(R,) — E(Ryy). The
estimation method of Fama and Macbeth (1973) was used to obtain the gamma estimates.*
The forecasting model can now be formulated by obtaining 3, and 7, as of time T and using these
as estimates of future gammas. The procedure is legitimate since Fama and Macbeth have shown
that the gamma variables are stationary and have autocorrelations that are essentially nil. ‘

Obtaining growth rate forecasts

Suppressing the time subscript T {or simplicity, the expected return of security i according to !
model jis denoted E(R;;). Given the expected rate of return of security i from model j, each model’s g
cxpected growth rate of carnings per share will be extracted by assuming that cach firm possesses }
investment opportunities which are expected to provide a constant rate of growth of earnings in :

perpetuity. In other words, the ‘constant growth” model is assumed to hold for each stock (Gordon

and Shapiro, 1956, Miller and Modigliani, 1961). f
Let g, be firm i’s rate ol price increase, g,, be its rute of growth of dividends per share, and g, be !
its rate of growth of earnings per share. In the constant growth model, the expected rate of return )
of sccurity 7 is piven by: .
~ -~ ~ -~ }
P+ D~y Dy, P,-=7r
F(R. = il il iy =_._Ll_+ il i 4 :
=T, P T P @
where
. P, = random end-of-period price per share ~
: D,, = random end-of-period dividend per share
P,, = current price per share
D,, = current dividend per share.
Hence: )
D, P,=Py Dyl +g,
Ziv gl 0 _ ol I + giy) g (5)
Pi() PiO Pi()

Assuming g, = g;, = g

D1 ;
\ B(Ry =28 4 (6)

A key assumption to obtain the constant growth is that the firm's payout ratio of dividends from '
carnings is constant. This ensures the equality of the growth rates of dividends, carnings, and price
per share. Violation of the constant payout ratio assumption occurs for a variety of reasons such as
a change in the firm’s investment opportunities or a change in its linancing mix. To the extent that
the constant growth model fails to describe the firm’s expected rate of return, the derived estimates
of g, will contain measurement error which will bias the tests against the expected return models.

1 am grateful 10 Gary Schlarbaum for supplying these estimates
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Since each expected return model estimates E(R,) by [:'(R;,.), equation (6) can be solved to obtain
model j's implicit forecust of g;, denoted g or:

= BURy) = Dio/ iy

r = —— 7
o L+ D/ Py "

Hence, by estimating E(R;;) and observing the current dividend yield, a forecast by model j of the
firm s growth rute ol earning per share, g, is extracted,
Statement of hypotheses

The empirical results in this paper will be interpreted with reference to several hypotheses, which
are presented and discussed below:

Hypothesis 1. Expected return models that use ¢x anre information on stock beta
coeflicients contain implicit earnings per share growth rate forecasts that are not more
accurate than the implicit earnings per share growth rate forecasts of expected return
models that do not use information on beta coellicients.

The SLM and BLK models include beta information whereas the CMR and MAR models do
not. Rejection of Hypothesis | means that the beta-based expected return modecls can be employed
to obtain forecasts ol earnings per share which are superior to those obtained from the non-beta
stock return models. Assuming that earnings growth rates observed for a luture period reflect the
prices and the expected returns established at the start of the period, rejection of Hypothesis |
provides an indication that the market, in sctting expected returns, uses betas or their
informational equivalent as opposed to neglecting betas as the CMR and MAR do. -

The forecusts ol the expected return models can also be compared with the SUB model forecasts.
These comparisons provide a natural check on whether the expected return models combined with
the constant growth model arc producing forccasts that are reasonably competitive with the
process which, at least approximately, generates annual carnings.

Hypothesis 2. Expected return models contain implicit earnings per share growth rate
forecasts that are not more accurate than the forecasts of the growth rate of carnings per
share derived using the submartingale model of carnings.

A third test compares the forecasting ability of' the VL model with the expected return models. If
the procedure used in this paper to extract forecasts rom the expected return models was eflicient
enough to extract lorecasts that reflected all information available to the market, then the VL
model forecasts would not be more accurate than the expected return model forecasts. Since the
procedure used is clearly crude compared o the information processing of analysts, it is
anticipated that Hypothesis 3 will be rejected in favour of VL.

Hypothesis 3. The VL forccasts of the growth rate of carnings per share are no more
accurate than the earnings forccasts of the expected return models,
Finally, since the lengthy literature comparing analyst forccasts with those of time series models
is confined to short forecast horizons (see footnote 1), itis of interest Lo compare the VL forecasts
with the SUB forecasts over the long forecast horizons used in this paper.

Hypothesis 4. The VL forecasts of the growth rate of carnings per share are no more
accurate than the forecasts of the SUB model.

Rejection of Hypothesis 4 in favour of VL superiority would provide further evidence ol analyst
forecast superiority relative to time-series models.
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2. TESTS OF HYPOTHESES

Samples

Two replications of the experiment were conducted. In the first, time 7 was year-end 1967 and
forecasted carnings were for 1972, The first 253 firms (in alphabetical order) were selected from the
CRSP tape which met the criteria: (1) return data available during 1961-1967. (2) covered by
the Value Line Investment Survey as of December 1967; (3) December fiscal year; and (4) positive
earnings per share in 1967 and 1972. The second replication set T at December 1972, The sample
size was 348. The criteria were similar with the corresponding changes in dates, namely, return data
available during 1966-1972 and positive earnings per share in the base year 1972 and test year
1976.

The reasons for these eriteria follow. The requirement that a sample firm have return data on the
CRSP tape in the base period aliowed computation of the firm's beta cocflicient using this data
source. The firm had 1o be covered by the Value Line Investment Survey to ailow forecast
comparisons to be made. Use of the December fiscal year-end ensured that all six model forecasts
were based on comparable amounts of data relative to the fiscal year. Furthermore, the VL model
forecasts had to be conditional only on annual earnings of the base year, The requirements of
positive earnings per share in the base and test years allowed for positive growth rates. (The
positive earnings criterion, as it turned out, was not binding in the lirst test period. In the second
period, ten firms were eliminated because of this criterion.)

Although it is unlikely that the sample selection procedures materially aflected the outcomes of
the experiments, they did result in noticcably less risky sample firms than the market as a whole.
The average beta for both samples was 0.85. As such, the test results may not generalize to the
entire population of firms.

Test procedures

Because January 1935 was the starting date for caleulating the BLK model estimates, that date was
the sturting point for most of the other return caleulations. Thus, in estimating the CMR model, a
stock’s mean monthly stock return was found by averaging its returns over the history of the stock
available since January 1935. In estimating mean market returns, the averdge of monthly returns
was found over the time period beginning in January 1935, The market index was the equally-
weighted return index of all stocks on the CRSP tape. Finally, in estimating the gammas for the
BLK model, the monthly averages were also taken over the period starting in 1935.°

The SLM model requires risk-free returns and, for this purpose, yields-to-maturity on U.S.
Government Bonds of the relevant maturity were employed. The data source was Moody's
Municipal and Government Manual.

Let a; = growth rate of actual earnings per share for firm { and g;; = growth rate of forecasted
carnings per share for firm i by method j. In each test period, a vector of errors |a, ~ 8l =e¢;;maybe
calculated for each method j, where ¢; is the absolute value of the dilference between the forecasted
and realized growth rates. For hypothesis tests of two models, an appropriate design is a one-sample
or matched-pairs case with scif-pairing by firm. The members of cach pair arc crrors, ¢;;» from the
two models, which are reduced to a single obscrvation by taking the dillerence in the errors. The 1-
test is the usual parametric test of the mean difference and the Wilcoxon signed ranks test is an
alternative non-parametric test of the median dilference. Both tests were conducted. But since the
results were similar, only the paired (-test results are reported.

® All tests were also conducied using mean returns calculated over the most recent 84 months The results were essentially
the same as those reported in the paper. If anything, the longer estimation period benefited the CMR model.
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Results
Table | contains summary statistics of the error distributions generated by the models when
regression-adjusted betas were employed.

The average ol deviations, a; — g;;, was computed for all sample firms. Such deviations measure
the average bias of the forecast models. It appears that, in period 1, all the models tended to
overforecast earnings growth. In period 2, the average deviation of the return models was slight,
whereas VL tended to overforecast on average. However, the fraction of firns overestimated by
VL (58.0 per cent) was quite close to the fractions for the other models. This suggests that the
sample average deviation for VL was heavily influenced by a few firms.

Table 1. Summary statistics ol error distributions*t

Error mcasure suB MAR CMR SLM BLK VL
Avcrage deviation - 0.001 -0.062  ~0.051 -0.049  -0.05} -0.046
MABE 0.115 0.112 0.117 0.105 0.106 0.088
Period 1, MSE 0.046 0.032 0.034 0.031 0.031 0.018
1967-1972 RMSE 0.213 0.178 0.184 0.176 0.177 0.135
% Forecasts
overestimated 56.1 81.8 72.7 72.3 73.5 64.0
Average deviation 0.040 -0.002 0.012 0.011 0.008 -0.030
MABE 0.146 0.140 0.147 0.137 0.137 0.118
Period 2, MSE 0.071 0.067 0.070 0.066 0.066 0.031
1972-1976 RMSE 0.266 0.258 0.265 0.256 0.256 0.175
%, Forecasts
overestimated 47.2 58.9 53.4 529 53.7 58.0

* MAR = Market adjusted return; SUB = Submartingale: CMR = Comparison return; SLM = Sharpe-~
Lintner—-Mossin: BLK = Black: VL = Value Line.
t Based on adjusted betas for the SLM and BLK models.

The mean absolute error (MABE), defined as the sample average of {a, — gl better reflects the
overall forecasting performance of the models since it takes into account the average error size. In
period |, VL's MABE was lowest at 0.088, followed by SLM and BLK at 0.105 and 0.106, while the
other three models had MABE's between 0.112 and 0.117. Two other summary error measures,
which give greater weight to large deviations, are mean square error or MSE (the sample average of
(a,— gij)z) and root mean squared error or RSME (the square root of MSE). Using these measures
of forecast accuracy, VL was most accurate {ollowed by the four expected return models all of
which were more accurate than SUB.

In time period 2, VL had the most accurate forecasts. Using MABE, it again appears that SLM
and BLK had smallererrors than the CMR, MAR, and SUB models. Using MSE, all models other
than VL appear to have approximately cqual forecast accuracy.

Table 2 contains the r-statistics for all paircd comparisons over both sample periods and using
both the historical beta and the regression-adjusted beta. In reading this table, a positive t-statistic
means that the model at the top has lower errors than the mode! at the side. Since the results are
very similar for both beia estimation methods, the discussion concentrates on the regression-
adjusted beta case.

In both sample periods. both the SLM and BLK models produced smaller errors at highlevels of
confidence than the two non-beta expected return models ~MAR and CMR. Hypothesis 1 is thus
rejected. I one were attempting to gauge the market's expectation of fulure earnings growth via
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the market's expected rate of return and the revealed dividend yield, then one would be better off
employing either of the two models that use beta. The consistency of the results over the two test
periods strengthens the conclusion that use of the beta cocllicient enhances the predictability of
expected rate of return and hence carnings growth.

To check on the efficacy of the procedure by which the expected return mode! forecasts were
extracted, those models were compared with the SUB model. For the non-beta models, the (-
statistics were less than ordinary conventional levels in both of the test periods. A comparison of
MAR against SUB produced r-statistics of —0.50 and —0.40. These results indicate that
Hypothesis 2 cannot be rejected for the non-beta models, although the MAR model provided
slight indication of outperforming the SUB modecl.

Forthe SLM and BLK models, the t-statistics were positive and significant in both time periods.
A comparison of SLM against SUB yielded r-statistics of 1.76 and 2.78. whereas in similar
comparisons, BLK yielded |.58 and 2.68. This is reasonable evidence or rejecting Hypothesis 2 in
favour of the alternative hypothesis that SLM and BLK produce smaller errors than SUB. From
another point of view, this result is impressive: a relatively simple manipulation of the expected
return models, involving extrapolation of the expected market return and the stock’s beta
coefficient and subtraction of the stock's dividend yield, produced earnings forecasts that were
more accurate than a well known time-scries model of annual earnings. This interpretation
indicates that the SLM and BLK expected return models appear to capture an important aspect of
the market’s return generating mechanism, and that the forccast extraction procedure has
reasonable power,

The next hypothesis tests involve the VL forecasts. [tis clear that Hypothesis 3 can be rejected at
high levels of significance. By wide margins, VL produced lower forecast errors than all the
expected return models, including the more accurate SLM and BLK models.

The last comparison, Hypothesis 4, cvaluates VL against the TS model. In both samples, the
forecasts of carnings per share growth were statistically superior to those ol the TS model. This
provides additional evidence that security analysts produce more accurate forecasts than time-
series models.

The results of the tests were quite uniform in the two time periods. The average analyst error in
forecasting the future annual growth rate for the following four to five year period tended to be
about 1.7 per cent below the errors of the SLM and BLK expected return models, whereas the
errors of the latter two models were about 0.7-1.2 per cent below the errors of the remaining
models, including the SUB model.

3. CONCLUSIONS

This paper has shown that expected return models commonly used in the finance literature contain
implicit forccasts of the growth rate of accounting carnings per share. For the comparison returns
model (CMR) and the market-adjusted returns model (MAR), the resulting forecasts were no less
accurate than a submartingale model. On the other hand, for the Sharpe-Lintner-Mossin (SLM)
and Black (BLK) models, the forecasts were signilicantly more accurate than those generated by
the submartingale model.

Evidence that security analysts forccasts are morc accurate than those of less costly alternatives
is also provided. The lorecasts of four to five year growth rates of earnings per share produced and
reported in the Value Line Investment Survey were shown to be more accurate than alf of the other
models tested-—none of which required the dircct input of a sccurity analyst.
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and distribution electric utifty operations serving the Company's traditional
omers in communities and rural areas in the State of Louisiana.

#Up _ #Dn Pri m EPS.P/E and Growth Rafes  Yrivr
] 0 52-Wk High $24.05 FY EPS PI/E EPSGr
Low $18.97 12/04 Act 146 139  14%
Broker PriceChg-YTD 9% 12/05 Est 166 141 7%
Recommendations -YTD{(Ret) 4% 12/06 Est 145 154 7%
2 Avg Dly Vol 287 000s [ilastBVr 3%
E n/Ris Next 3-5Yr (Est) 4%
Impl Ref=Yid+Gr 8% Other Key Measures 5.-Year
Beta 0.87 Current Avy
PIE (12 Mo) 134 13.2
Shareholder Data Rel P/E 7%
B, el Shares Qut 499 MM Net Margin 10% 5.7%
235 BUY  HOLD  sELL Ssgi Institutions 58.04% ROE 15.3% 15.1%
Insiders 3.40% LT Debt/Cap 43% 56%
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ndustry # 193

PrChy |

YTD |

Industry Comparables
PIE

| EPS Gr | Price/
Book

impl
Ret/
PIE

Net ! | Debt/

Yield Margini ROE Cap

ICLECGO CoRP
NDUSTRY AVG*
S&P 500

* 104

9%

4%

i 16.4 j 6%

{12Mo) | 5Yr Est f
134 4% ]

174 | 8% |

Companies in industry group.

1.9
1.8
9.9

i
I
.2!

0.60

T0.4% | 15% i 3%
0.58

58% | 1% |

3.4% '
| 329 |

1.7%

|
|
i

Latest Splits: 05/22/01

2.000

05/26/92 2.000

Ex-Div. Date:

Zacks Investment Research

10/27105




Zacks Company Report as of 12/09/05 Next EPS Report Date; 02/15/06

H N NYS { industry; UTIL-ELEC PWR Type:  &fid Blend
Rec Price | P/E Mkt Cap DivRate | Yield | Sales (12Mo) | Sis Gr | EPS Gr] Div Gr K

$25.63 256 $3268 MM $0.96 3.7% $1258 MM -3% -3% -2%

DPFL Inc. is a holding company. Its principal subsidiary is The Dayton Power and Light Company. The Dayton Power and Light
Company sefls electricity and natural gas to residential, commercial and governmental customers in West Central Ohio. Principal
industries served include elecirical machinery, automotive and other transportation equipment, non-electrical machinery, agrictlture,
paper, and rubber and plastic products.

#Up_ #Dn | [Price/Volume Data [EPS P/E and Growth Rates  Yrvr
0 0 §2-Wk High $28.12 FY EPS P/E EPSGr
Low $23.43 12104 Act 178 141 17%
Broker PriceChg-YTD 2% 12/05 Est 1.07 240 -40%
Recommendations YTD(Rel) 2% 12/06 Est 163 157 53%
6 Avg Diy Vol 820 000s |LastEVr ) 3%
Exp Return/Risk Next 3-5Yr (Est) 5%
Impi Ret=Y1d+Gr 9% Other Key VMeasures §-Year
Beta 0.68 Current Avg
P/IE (12Mo) 256 14.3
Shareholder Data Rel P/E 147%
Shares Out 127.5 MM |Net Margin  12% 14.4%
STR ~ BUY HOLD SELL  STR Institutions 49.16%  |ROE 12.2% 22.1%
BUY SELL insiders 2.00% LT DebtiCap 61% 70%
IEPS ($) ] [ FYEndDa | Projections | | FYEndData_| | PRIGE {3} |
2,00 307 3 35

1.80
1.60
1.40
1.20 ¢
1.00
0.80
0.60 ¢

0.40 ;

0.20 -
0.00

|_% SURPRISE/REVISION | % Estimate Revisions - 4 Wks |

0

8 € &5 & 8

& ¢ g g d
UTIL-ELEC PWR Industry Comparables Impi

PrChg| PIE | EPSGr | Pricel | Price/ | Pricel’ Ret/ ! Div | Net i Debt/
Industry# 193 | YTD | (12Mo) | 5YrEst | Book | Sales | CF | P/E | Yield ! Margin | ROE | Cap
DPL NG 2% | 256 1 5% [317126 90 |03437% [ 11.8% 1 12% | 61%
NDUSTRY AVG* [ 164 | 6% | 18 | | 74 | 058 l 3.4% | 5.8% | 1%
S&8P 500 4% | 174 0 6% | 99 | } | | 1.7% | | 32% |

* 104 Companies in industry group.

Latest Splits: Q13798 1.500 09/24/92  1.500 05/07/60  1.500 Ex-Div. Date: 11/10/08

Zacks Investment Research



Zacks Company Report as of 12/09/08 Next EPS Report Date: 02/06/06
- ¢SE: 7 Industry: UTIL-ELEC PWR Type: Mid  Blend

Rec Price | Mkt Cap | Div Rate | Yield | Sales (12I0) | Sis Gr | EPS G | Div GF | Zack

$17.08 11.8 $1332 MM $1.00 5.9% $922 MM -10% | -8% | -13%

Duguesne Light Company transrrits and distibutes electric energy, offering technological innovation and superior customer service and
reliability to more than half a milion direct customers throughout southwestern Perinsylvania.

#Up  #Dn ri i} a EPS.P/E and Growth Rates  YriYr
0 0 52-Wk High $19.43 FY EPS P/E EPSGr
Low $16.14 12/04 Act 120 1587 4%
Broker PriceChg-YTD 9% 12/05 Est 115 149 4%
Recommendations YTD(Rel) -13% 12/06 Est 114 150 -1%
Avg Dly Vo! 343 000s |Last5Yr 8%
Exp Retyrn/Risk Next 3-5Yr (Est) 5%
Impl Ret=Y1d+Gr 1% Other Key ffeasures 5-Year
Beta 0.58 Current Avg
P/E (12Mo) 11.9 14.3
Shareholder D Rel PIE 68%
Shares Out 7BOMM  |NetMargin  13% 1.8%
STR  8UY HOLD SELL ngi Institutions 59.79% ROE 17.3% 15.3%
BUY SEL Insiders 0.60% LT Debt/Cap 54% 63%
[EPS($)] | FYEndData | |_Projectiors | { FYEndData | | PRIGE ($} ]
3.06 - 35
2.50 30
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2C
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i5
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1G
.56 5
0.00 0
[ % SURPRISE/REVISION | % Estimate Revisions - 4 Wks
50
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16
1]
-10
(= oy o oy hon oy o iy [Te] W F24 [1s] w P o) ch
UTIL-ELEC FWR Industry Comparables Impt
PrChg| P/E | EPSGr | Pricel | Price/ | Price/ | Ret! | Div | Net | Debt/
Industry # 193 | YD 1(12Mo); 5YrEst | Book Sales i CF | PIE I Yield | Margin | ROE { Cap
DUQUESNE LIGHT 9% 1 119 | &% ' 082 | 59% {12.8%  17% ‘ 54%
NDUSTRY AVG* L 164 1 6% l 058 | 3.4% | 58% ; 11% |
&P 500 4% | 174 | 6% 99 |@.7% 32% |
* 104 Companies in industry group.
Latest Splits: 05/25/95 1.560 Ex-Div. Date: 08/07/05

Zacks Invastment Research



Rec Price

$20.90

Zacks Company Repott as of
EMPIRE DISTR EDE.

Mkt Cap Div Rate
$544 MM $1.28

P/E

21.5

12/09/05 Next EPS Report Date: 02/09/06
: L Industry: UTIL-ELEC PWR Type: Small Value
Yield | Sales (12Mo) | Sis Gr | EPS Gr | Div Gr ks Rank |
6.1% $367 MV 7% -2% 0%

The Empire District Electric Company is an operating public utility engaged in the generation, purchase, transmission, distribution and

sale of eleciricity i1 parts of Missouri, Kansas, Oklahoma and Arkansas. The Company also provides water service to several fowns in

Missouri.

0.8¢

0.60

C.40

0.20

0.00 -

#Dn Price/Volume Dala EPS.P/E and Growth Rafes  Yr/Yr
0 5§2-Wk High $24.90 FY EPS PIE EPS Gr
Low $19.99 12/04 Act 0.86 264 -33%
Broker PriceChg-YTD -8% 12/05 Est 098 214 14%
Recommendations YTD{Rel) 1% 12/06 Est 142 187  14%
2 Avg Dly Vol 103 000s | LastBYr 2%
Exp Return/Risk Next 3-5Yr (Est) 5%
Impl Ret=YId+Gr 11% Qther Key Measures 5-Year
Beta 0.24 Current Avg
P/E (12Mo) 215 21.1
Shareholder Pata Rel PIE 124%
: B P Shares Out 260MM  INetMargin @ 7% 7.2%
SYR  BUY HOLD SELL STR Institutions 27.25% ROE 6.6% 7.2%
BUY SELL | | Insiders 1.00%  |LT Debt/Cap 51% 52%
[EPS ($)}| | FYEndData | [ Quarter End Data_ | [ Frojectons | | FYEndData | { PRIGE {$} |
145 - - - - e 30
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Ret/ ]
PIE | Yield
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|

Margin§ ROE l Cap

! Debt/

WMPIRE DISTRICT 8%
NDUSTRY AVG*
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215 | 5%
[ 164 | 1.8

8% 9.9

a% | 174 |

* 104

6% 1
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Latest Spiits: 01730492 2,000
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Ex-Div. Date:

11/29/05



Zacks Compafzy Report as of 12/09/05 Next EPS Report Date: 02109406

NERGY. EA "NYSE“ | Industry: UTIL-ELEC PWR Type:  Mid Value

Rec Price | PIE l Mkt Cap | Div Rate | Yield | Sales (12Mo) | Sis Gr | EPS Gr T Zack
$23.24 13.0 $3433 MM $1.16 5.0% $5084 MM 10% -5%

Energy East is a public utility holding company whese principal business is purchasing, transmitting and distributing electricity in New
York and Maine and purchasing, transporting and distributing natural gas in New York, Connecticut, Maine and Massachusetts.

BFGKEr F #p . #on Price/Vol PE.BIE rowih YeIve
HOLD = | O 0 52-Wk High $30.06 FY EPS PE EPSGr
Low $22.84 12/04 Act 1682 165 7%
Broker PriceChg-YTD -13% 12/05 Est 179 130 10%
Recommendations -YTD{Rel) -16% 12/06 Est 188 124 5%
9 Avg Diy Vol 522 000s |Last&Yr N
Exp Refurn/Risk Next 3-5Yr (Est) 5%
tmpl Ret=Yid+Gr 9% Other Key Measures 5-Year
Beta 0.52 Current Avg
P/E (12Mo) 13.0 12.8
Shareholder Data Ret PIE 74%
£ : Shares Out 147.7 MM iNet Margin 5% 5.2%
STR  BUY HOLD SELL STR Institutions 49.23% ROE 9.4% 10.6%
BUY SELE Insiders 3.00% LT Debt/Cap 56% 56%
TEPS ($) ] | FYEndDaia [ Projestions | [ FYEndData | | PRIGE (8} |
2.50 oy - 30
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0.00 -
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§ 4 &4 § 8 & & & & & § & 8§ 8§ 8§ 4
UTHL-ELEC PWR Industry Comparables tmpl
Prchg! PIE | EPSGr | Price/ Pncel F'nce! Rety | Div | Net | | Debt/
ndustry # 193 YTD !(12!\&0)] 8YrEst | Book Sales PIE } Yield | Margin| ROE | Cap
[ENERGY EAST ~13%! 130 | 5% | 11 ] 55 0.73 | 5.0% | 4.9% 9% | 56%
NDUSTRY AVG* | 164 | 6% | 1.8 | [ 74 | 058 | 34% | 58% i 11% |
H i H
S&P 500 4% 1174 | 6% | 89 | i L 1.7% L 32% 1
* 104 [Companies in industry group.
latest Splits: 04/05/29  2.000 Ex-Div, Date: 10/44/05

Zacks Investment Research



12/09/05 Next EPS Report Date: 02/14/C6
‘ : Industry: UTIL-ELEC PWR Type: Large Blend
| Rec Price MktCap | DivRate | Yield | Sales (12Mo) | 51 Gr | EPS Gr | DIiv GF | Zacks
$47.92 $15806 MM | $1.72 | 36% | $12020MM | 13% | 1% | 1% _

FirstEnergy Cormp. Is a diversified energy services holding company as the resuit of the merger of Ohio Edison Company and Centerior
Energy Comoration. FirstEnergy companies provide efectricity and natural gas services and a wide array of energy-related products and
services. FirstEnergy's four electric utility companies, Ohio Edison and its Pennsylvania Power subsidiary, The fliuminating Company
and Toledo Edison, serve customers in northern and central Ohio and western Pennsylvania. {Company Press Release)

#Dn_] [Price/Viol £ EPS.P/E and Growth Rates ~ YrYr
0 52-Wk High $52.73 FY EPS B/E EPSGr
Low $38.26 12/04 Act 301 131 24%
Broker PriceChg-YTD 21% 12/05 Est 295 162 2%
Recommendations -YTD{Rel) 17% 12/06 Est 357 134 21%
Avg DIy Vol 1212 000s |LastE¥r 1%
Exp Return/Risk {Next 3-5Yr (Est) 8%
Impl Ret=Y1d+Gr 8% ther Key Measure 5-Year
Beta 0.11 Current Avg
P/IE (12Mo) 164 13.1
Shareholder Data Rel P/E 94%
I Shares Out 3268 MM |Net Margin 7% 6.3%
STR BUY HOLD SELL STR Institutions 68.70% ROE 11.2% 11.4%
BUY SELL Insiders 0.40% LT Debt/Cap 51% 53%

0.00

[EPS{$)| | FYEndData |
4.50

i Quarter End Data ]

[ Projections | |

FYEnd Data | | PRIGE (8) |
60

| % SURPRISE/REVISION |

% EPS Surprises

% Estimate Revisions - 4 Wks
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5
"' &8 '8 3 2 2 8 8 8 8 8 8 5 B 8
§ § § § &8 8§ § 8 8 5 8§ 8 8 8 § 8§
UTIL-ELEC PWR Industry Comparables Imp}
Prchyg| PIE ]‘EPS Gr | Price/ iPriee!] Price/ | Ret/ | Div I Net | Deby
Inctustry # 193 YTD i(12Mo); 5YrEst | Book | Sales | CF | PIE | Yield Margin’ ROE | Cap
IRSTENERGY CP 21% | 164 | 5% | 18 i 137 58 1051 136% 1 73% | 1% | 51%
NDUSTRY AVG* ! 164 6% | 1.8 | 74 | 088 | 3.4% | 58% | 11% |
58P 500 a% | 174 | 6% | 99 | | L | 32% |
* 104 Companies in industry group.
Latest Splits: Ex-Div. Date:  11/03/05

Zacks Investment Research



Zacks Company Report as of  12/09/05 Next EPS Repert Date: 02/06/06
! El 1 Industry: UTIL-ELEC PWR Type: NMid Blend
Rec Price | P/E Mkt Cap Yield | Sales (12Mo) | Sis Gt | EPS Gr | Div Gr
$26.58 18.7 $2152 MM 4.7% $2100 MM 4% 2% 0%
Hawaiian Eleciric Industries, Inc. is a holding company with subsidiaries engaged in the efectric ulility, savings bank, freight

transportation, real estate development and other businesses, ptimarily in the State of Hawali, and in the pursuit of independent power
projecis in Asia and the Pacific.

- Zacks R:

#0p__ #Dn_| [Price/Volume Data |EPS.P/E and Growth Rafes ~ YrYr
0 0 52-Wk High $29.76 FY EPS PIE EPS Gr
Low $24.71 12/04 Act 1.61 18.1 2%
Broker . PriceChg-YTD -8% 12/05 Est 1.53 174  -5%
Recommendations YTD(Rel) -12% 12/06 Est 175 152 15%
3 Avg Dly Vol 239 000s |LastBYr 3%
Exp Return/Risk Next 3-5Yr (Est) 4%
Impl Ret=Y1d+Gr 8% Other Key Measures 5.Year
Beta 0.20 Current Avg
P/E (12 Mo} 187 14.8
Shareholder Data Rel P/E 107%
i pi b Shares Out 81.0MM  |Net Margin 5% 5.3%
STR  BUY HOLD SELL g;i Institutions 2078%  |ROE 9.5% 11.1%
BUY Insiders 0.74% LT Debt/Cap 64% 63%
|EPS{$)] | FrEndData | | Quarter End Data | | Projections | | FYEndData | [ PRICE (S} |
2.00 - iy 30
1.8¢
1.6C 2
1.40 20
1.20
1.00 15
0.80
19
5
0.20 -
0.00 0
| % SURPRISE/REVISION | % EPS Surprises | % Estimate Revisions - 4 Wks
& & & 8 & & & £ 8 & 8 g 8 B B8 2
§ § 8§ &8 B 5§ § 5 3 5 § % § 8§ 8 8§
{ITIL-ELEC PWR Industry Comparables Impt
PrChg| PIE | EPSGr | Price/ | Price/ | Price/ | Ret/ | Div | Net 1 Debt/
ndustry # 193 YTD | (12Mo) | SYrEst | Book | Sales | CF | P/E | Yield |Margin| ROE | Cap
HAWAIIAN ELEC -9% % 18.7 4% i 1.8 1.0 7.9 0.44 | 47% | 5.4% | 10% 64%
NDUSTRY AVG* 164 | 6% | 18 74 | 058 | 34% ’ 5.8% | 11%
S&P 500 4% 174 | 6% | 99 1.7% | 32%
* 104 Companies in industry group.
Latest Splits: 0614/04 2.000 08/25/84 2.000 Ex-Div. Date; 11/47/05

Zacks Investment Research



12/09/05 Next EPS Report Date: 02/10/08

NG STUTE industry: UTIL-ELEC PWR Type: Hiid Value
Rec Price | PIE Mkt Cap DivRate | Yield | Sales (12Mo) | Sls Gr | EPS Gr

$19.56 20.8 $2544 MM $0.70 3.6% $7226 MM 2% ~3%

Northeast Utilities is the parent company of the Northeast Utiities system. The Northeast Utilities system fumishes franchised retail
electric service in Connectiout, New Hampshire and westem Massachusetts through three of the company's wholly owned subsidiaries:
The Connecticut Light and Power Company, Public Service Company of New Hampshire: and Western Massachusetts Electric
Company. It also provides service to a limited number of custorners through another wholly owned subsidiary, Holyoke Water Sower
Company.

#Up  #Dn Price/Volume Data EPS.P/E and Growth Rates  YrYr
1 0 52.Wk High $21.79 FY EPS PI/E EPS Gr
L.ow $17.61 12/04 Act 1.36 13.9 10%
Broker PriceChg-YTD 4% 12/05 Est 110 17.8  -19%
Recommendations -YTD(Rel} -0% 12/06 Est 119 164 9%
3 3 Avyg Dly Vol 1543 000s |Last§¥r -3%
Exp Return/Risk Next 3-5Yr {Est) 8%
Impl Ret=Yld+Gr 11% Other Key Meastires 5-Year
Beta 0.37 Current Avg
PIE (12Mo) 208 146
Shareholder Data Rel P/E 119%
Shares Out 130.1 MM  |Net Margin  -3% 1.4%
STR  BUY HOLD SELL  STR institutions 66.87%  [ROE 5.7% 7.6%
BUY SELL Insiders 117% LT Debt/iCap 61% 57%
|EPS ()| | FYEndDat | Quarter End Data_ | |_Projections | T FYEndData | [ PRICE (%)
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UTIL-ELEC PWR Industry Comparables Impl
PrChg| PIE | EPSGr | Price/ | Price/ | Price/ | Ret/ } Div | Net | Debt/
Industry # 193 YTh !(12Mo)i 5Yr Est E Book Sa!esf CF | PIE | Yield _Margin[ ROE 1 Cap
NORTHEAST UTIL 4% | 208 ] 8% 13 04 | 36 [ 0547 36% |-28% | 6% | 61%
NDUSTRY AVG* 64 | 6% | 18 1 74 1058 34% | 58% | 11% |
S&P 500 4% | 174 | &% | 99 | L 1T% 32% |
* 104 Companies in industry group.
Latest Splits; Ex-Div. Date: 11/29/05

Zacks Investment Research



Next EPS Report Date: 01727108

Industry: UTH-ELEC PWR Type: Large Value
Yield | Sales (12Mo) | Sis Gr | EPS Gr | Div Gr || Zacks
$42.28 . . 47% $3061 MM 8% | ~10% 6% :

Pinnacle West Capilal is engaged, through its subsidiaries, in the generation, transmission, and disiribution of electricity and selling
energy, products and services; in real estate development; and in venture capital investment. its primary subsidiary is Arizona Public
Service Company. The company's other subsidiaries include SunCor, £f Doradoe, APS Energy Services and Pinnacle West Energy.

#0p__ #0n_| [Price/Volume Dafa EPS.P/E and Growth Rafes  Yrivr
0 0 52-Wk High $46.39 FY EPS P/E EPSGr
Low $39.85 12/04 Act 239 186 2%
Broker PriceChg-YTD 5% 12/05 Est 315 134 32%
Recommendations YTD(Rel) 8% 12/06 Est . 3141 136 1%
l Avg Dly Vol 380 000s [Last&Yr 0%
Exp Return/Risk |Next 3-5Yr (Est) “ 6%
Impt Ret=YId+Gr 11% 'Ofher Key Measures 5-Year
Beta 0.56 Current Avg
P/E (12Mo) 125 13.5
Shareholder Data Rel PIE 12%
Shares Out 90.0 MM  [NetMargin &% 7.3%
§TR  BUY HOLD SELL STR Institutions 72.50% ROE 10.2% 10.3%
BUY SELL Insiders 1,10% LT Debt/Cap 42%  49%
|EPS ($) | | FYEndDala | Quarterend Data | | Projections || FYEndData | | DRIGE {($) |
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UTIL-ELEC PWR industry Comparables Impl
PrChg| PIE + EPS Gr | Price/ | Price/ | Price/ | Ret/ Div Net | | Debt/
Industry# 193 | YTD |{12Mo) | 5YrEst | Book | Sales | CF | P/E | Yield |Margin| ROE | Cap
PINNACLE WEST -5% ’ 125 E 8% 1.2 14 | 62 {086 | 47% I 6.2% | t0% | 42%
NDUSTRY AVG* | 164 6% 18 | 74 058 34% | 58% | 1%
SZP 500 % | 174 | 6% | 99 | ; L 1T7% | 32%
* 104 Companies in industry group.
Latest Spiits: Ex-Div. Date:  10/28/05
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12/09/05

Next EPS Report Date:

az/21/ce

Zacks Company Report as of
PNM RESOURCES: \

PNM

| Industry: UTIL-ELEC PWR

Type:

Rec Price
$25.35

P/E
17.4

Mkt Cap
$1743 MM

Div Rate
$0.80

Yield
3.2%

Sales (12Mo)
$1842 MM

Sis Gr

-5%

Wid Value

EPS Gr | Div Gr

-12%

8%

e

PNM Resources is an energy holding company based in Abbuquerque, New Mexico. lts principal subsidiary is Public Service Company

of New Mexico, which provides electric power and natural gas utility services to more than 1.3 million peaple in New Mexico. The
company also salls power on the wholesale market in the Western U.S.

#Up  #Dn Erice/Volume Dafa EPS.P/E and Growth Rafes  YriYr
0 0. 52-Wk High $30.26 FY EPS PIE EPS Gr
Low $24.06 12/04 Act 143 177 10%
Broker PriceChg-YTD 0% 12/05 Est 1.57 16.1 10%
Recommendations “YTD(Rel) -4% 42/06 Est 1.87 136  19%
Avyg Dly Vol 3310008 {Last5Yr -12%
Exp Refurn/Risk Next 3-5Yr (Est) 8%
Impi Ret=Yid+Gr 11% Qther Key Measures 5-Year
Beta 1.00 Current Avyg
PIE (12 Mo) 17.4 13.3
Shareholder Data Rel P/E 100%
Shares Out 668.8 MM  INet Margin 4% 5.9%
STR  BUY HOLD SELL  STR Institutions 81.52%  IROE 7.7% 9.9%
BUY SELL insiders 1.00% LT DebtiCap 56% 50%

3,00
2,50

2.00

{EPS (8)] | FYEndData |

| Quarter End Data |

|_Projections | [ FYEndData | | PRICE (S} |
e ——;

% EPS Surprises

% Estimate Revigions - 4 Wks

[ar] -+ < el n w w B [<a3 [=}]

ITIL-ELEC PWR Industry Comparables Impl

Prchgi P/E | EPSGr | Pricel | Price!i Price/ | Ret/ | Div | Net | Debt/
ndustry # 193 | YTD §(12Mo)! SYrEst | Book | Sales | CF | P/E | Yield :Margin| ROE | Cap
PNM RESOURCES 0% { 174 | 8% 13 1 09 | 7.0 062 32% 4.3%i 8% | 56%
NDUSTRY AVG* 164 | 6% | 18 | 74 058 34% | 58% | 11%
%&Psou 4% {174 1 6% | 89 | 1.7% | 32%

* 104 Companies in industry group.

L.atest Splits: 08/14/04 1.500 Ex-Div. Date: 10/28/05

Zacks Investment Research




P

ﬁec Priéé
$20.50

Zacks Company Report ag of  12/09/08 Mext EPS Report Date! G2/08/06
PPLCORP P Industry: UTIL-ELEC PWR Type: Large Blen
MkE Cap Yield | Sales (12No) | Sts Gr | EPS Gr | Div Gr | Z2a
14.7 $11214 MM $1.00 3.4% $6186 MM 1% 1% 14%

PPL Corporation Is an energy and utility holding company. PPL cantrols about 11,500 megawatis of generating capacity in the United

States, sells energy in key U.S. markets and delivers eleclricity to cusiomers in Pennsylvania, the United Kingdom and Latin America.

#Up — #Dn Pri e D EPS,P/E and Growth Rates  YriYr
i 0 52-Wk High $33.31 FY EPS P/E EPSGr
Low $25.10 12104 Act 186 144 0%
Broker PriceChg-YTD 1% 12/05 Est 206 143 1%
Recommendations -YTD{(Rel) 7% 12/06 Est 222 133 8%
7 Avg Dly Vol 1254 000s |Last&¥r 1%
Exp Return/Risk INext 3-5Yr (Est) 7%
Impl Ret=Y1d+Gr 1% Other Key Measures 5-Year
Beta 0.76 Current Avg
PIE (12Mo) 147 12.0
Shareholder Data Rel P/E 84%
Shares Out 380.1 MM  |Net Margin  11% 8.6%
BUY HOLD SELL  STR Institutions 57.89% ROE 17.9% 25.0%
SELL Insiders 0.90% LT Debt/Cap 58% 68%
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UTIL-ELEC PWR Tndustry Comparables impi
Prchy! PIE i EPSGr | Price/ | Price/ | Price/ | Ret/ | Div | Net l Deb¥/
ndustry # 193 YTD ;(12&!0){ SYrEst | Book | Sales | CF i P/E | Yield |[Margin! ROE | Cap
PPL CORP 1% ' 147 t % l 2.6 1 1.8 83 | 074 ] 34% [ 108% | 18% | 58%
INDUSTRY AVG* 164 | 6% | 18 | . 74 | 058 ‘ 3.4% 1 5.8% | 11% 1
S8P 500 4% | 174 | e% | 99 | | 1 L 1T7% | | 32% |
* 104 Companies in industry group.
Lotest Splits: 0872505 2.000 06712092 2.600 Ex-Div. Oate;  09/07/05
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Zacks Company Report as of

12/09/05 Mext EPS Report Date: 03/09/06
PROGRESS ENER( NYSE o Industry: UTIL-ELEC PWR Type: Large Value
Rec Price | P/E Mkt Cap te | Yield | Sales (12Mo) | Sls Gr | EPS Gr| Div Gr I Zacks
$44.26 13.8 $11139 MM $2.36 5.3% $9986 MM 13% 0% 3% bk
CP &L Energy, Inc. is primarity engaged in the generation, franseission, distribution and sale of electricity in portions of North an

South Carolina and Florida and the transmission, distribution and sale of natural gas in portions of North Carolina. The company provides
these and other services through its business segments; eleciric, natural gas and other.

#Dn Erice/Volume Data |EPS.P/E and Growth Rates ~ Yrivr
0 52-Wk High $45.87 FY EPS P/E EPSGr
Low $41.03 12/04 Act 3.06 148 -14%
Broker PriceChg-YTD -2% 12/05 Est 306 144 0%
Recommendations -YTD(Rel) 6% 12/06 Est 3.08 144 0%
: Avg Dly Vol 820 000s [Last&Vyr 0%

Exp Return/Risk Next 3-5Yr (Est) 4%
Impl Ret=Yid+Gr 10% QOther Key Measures S-Year
Beta 0.26 Current Avg

P/E (12 Mo) 138 13.4
Shareholder Data Rel P/E 79%

e B Shares Out 2517 MM [NetMargin 7% 7.6%
STR  BUY HOLD SELL STR Institutions 56.03%  |ROE 10.2% 11.3%
BUY SELL Insiders 0.70% LT Debt/Cap 54% 59%

[EPS ($) | | FYEndData | [ Quarter End Data | | Projections | [ FY End Data | | PRIGE (33 ]
4.60 50
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0.00

[ % SURPRISE/REVISION ] % EPS Surprises % Estimate Revisions - 4 Wks

"Tg s g g &8 38 8 8 8 '8 8'8'5 58
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UTIL-ELEC PWR Industry Comparables Impf
PrChg| P/E | EPSGr | Price/ | Pricel | Pricel | Ret/ | Div Net | Debt/
ndustry # 193 YTD ,(12Mo)1 5YrEst | Book ; Sales | CF | PIE I Yield 1Margin! ROE | Cap
PROGRESS ENERGY | -2% | 138 | 4% | 14 11 1 87 1089 | 53% [ 74% | 10% | 54%
NDUSTRY AVG* [ 164 } 6% 1 1.8 { 7.4 ‘ 0.68 | 3.4% i 58% | 1%
S&P 500 4% | 174 | 6% | 99 | i P 17% | | 32%
* 104 Companies in industry group. .
Latest Splits: 02/01/93 2,600 Ex-Div. Date: 10/05/05
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12/09/05 Next EPS Report Date: 02/08/06
i L industry: UTIL-FLEC PWR Type:  Bid Value
Mkt Cap Yield | Sales (12Mo) | 5Is Gr | EPS Gr Zac
13.8 $2401 MM $1.00 4.8% $2537 MM 7% -2% ~14% [ s
Puget Sound Energy, Incorporated is an investar-owned public utility that fumishes electric and gas service, The company conducts its
business principally in the Puget Sound region of Washington state. PSE is on the forefront of the future. Innovative programs such as
the PSE EnergyTracker are helping to make them the best energy distribution company anywhere, bar none, it's part of an ongoing
promise: to offer their customers, community and shareholders unparalleled value in the 21st century.

#Jp__ #0n | [Price/Volume D EPS.P/E and Growth Rafes Yrivr
0 0 52.Wk High $24.73 FY EPS PIE EPSGr
Low $20.50 12/04 Act 155 159  23%
Broker PriceChg-YTD -16% 12/05 Est 138 151  -11%
Recommendations “YTD(Rel) -19% 12/06 Est 149 140 8%
g Avg Dly Vol 3550005 [Last5¥r 3%
Exp Return/Risk Next 3-5Yr (Est) 5%
Impl Ret=Yid+Gr 10% ther Ke ures 5-Year
Beta 0.29 Current Avg
PIE (12Mo) 13.8 16.7
old Rel P/E 79%
s Shares Out 1155 MM  |Net Margin 3% 4.2%
STR BUY HOLD sELL STR institutions 51.48%  |ROE 9.1% 9.1%
Y SELL Insiders LT Debt/Cap 58% 59%
[EPs ($)] | FrEndData Quarter End Data [ Projeciions | [ FYEnd Data | [ PRIGE ($) |
250 } 30
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UFIL-ELEC PWR Industry Comparables Impl
PrChg| P/E | EPSGr | Price/ | Price/ | Price/ | Ret/ | Div | Net | Debt/
ndustry # 193 | YTD [{12Mo}| 5YrEst | Book 1 Sales | CF | PIE ; Yield _Marginl ROE | Cap
PUGET ENERGY »16%% 13.8 | 5% | 12 ] 08 | 52 |07 1 48% | 3.0% | 9% ] 58%
INDUSTRY AVG* 1 164 | 6% | 18 ! l 74 io.ss 34% | 5.8% | 1% |
S&P 500 4% | 17.4 l 6% | 9.9 | 3 L 17% | 32% |
* 104 bompanies in industry group.
Latest Splits: Ex-Div. Date: 10/14/05
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Earnings Estimates | Broker Recommendation | Forecasts | Earnings Snapshats | Performance

Following a Surprise | Peer and Industry Comparisons

» Earnings Estimates
AVISTA CORP (AVA)

Sector: Public Utilities

Industry: Electrical

Last Updated: December 31, 2005

Buy

2.40

Sel

Utilities I

2 3 4

First Call Consensus Rec: Buy

3

The Analyst Company Sentiment is NEUTRAL
Analyst Sentiment is determined by a quantitative company scoring model that scores company level
sentiment based on analyst earnings revisions. The scoring model considers the following factors:
analyst experience, magnitude of the revision, proximity of the revision to the actual earnings report
date, range of estimates, historic stock performance following a given analyst's prior revisions, and

market capitalization

of the company.

Overview
Exchange New York Stock Exchange 5 Year Growth -18.80
52 Week Range 16.31 - 20.20 5 Year Stability 57.58
Current PE 2287 Annual Dividend (.56
Beta 0.91 *All prices displayed in local currency,
Reporied Quarters
0.79
0.5
0.23
g —
-0.23 T T T T 1
Last Gir 2 Girs Agn 3 (irs Ago 4 Otrs Ago
B Cstimate Actual
2 3 4
Last Quarters Quarters Quarters
Current Quarters Ago Ago Ago
Estimate 0.40 -0.08 0.23 0.24 0.52
Actual - -0.19 0.38 0.21 0.46
Surprise% - 137.50 65.22 -12.50 -11.54
Surprise $ Amt - -0.11 0.15 -0.03 -0.08
Consensus EPS Estimates
. Report # of . .
Period Date Estimates Mean High Low Median
Q1 Dec 05 3 0.40 0.47 0.34 0.39
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http://ec.thomsonfn.com/DomesticEarnings/CompanyEarnings?transform=estimates-de&pi... 1/3/2006
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FY1 Dec (5 2
FY2 Dec 06 4
LTG - 2

0.79
1.47
5.60

0.88
1.80
6.00

0.70
1.35
5.00

0.79
1.47
5.50

Earnings Momentum

# Estimates Up/Down - 1 Week
# Estimates Up/Down - 1 Month
Current Mean Estimate

Mean 1 Month Ago

Mean 3 Months Ago

12/2005
/0
o0
0.40
0.40
0.54

Data Provided by First Call/Thomson Financial

http://ec.thomsonfn.com/DomesticEarnings/CompanyEarnings?transform=estimates-de&pi...

Data Provided by Thomson
© Copyright 2006 Thomson
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Earnings Estimates | Broker Recommendation | Forecasts | Eamings Shapshots | Performance
Following a Surprise | Peer and Industry Comparisons

» Earnings Estimates
CLECOQO CORPORATION (CNL)

Sector; Public Utilities Buy 3.00 S ll

I T * T 1
1 2 3 4 5

First Call Consensus Rec: Hold

Industry: Electrical Utilities
Last Updated: December 31, 2005

The Analyst Company Sentiment is POSITIVE

Analyst Sentiment is determined by a quantitative company scoring model that scores company level
sentiment based on analyst earnings revisions. The scoring model considers the following factors:
analyst experience, magnitude of the revision, proximity of the revision to the actual earnings report
date, range of estimates, historic stock performance following a given analyst’s prior revisions, and
market capitalization of the company.

Overview

Exchange New York Stock Exchange 5 Year Growth 1.69

52 Week Range 18.93 - 24.36 5 Year Stability 36.60
Current PE 13.25 Annual Dividend 0.90

Beta 0.99 *All prices displayed in local currency|
Reported Quarters

1

0.73

Last {xr 2 Qirs Ago 3 Qrs Aga 4 Qtrs Age

T Ectimate Aty al
2 3 4
Last Quarters Quarters Quarters
Current Quarters Ago Ago Ago

Estimate 0.18 0.53 0.32 0.26 0.20
Actual - 0.82 0.40 0.18 0.28
Surprise% - 55.30 24.22 -29.41 38.61
Surprise $ Amt - 0.29 0.08 -0.08 0.08
Consensus EPS Estimates

Period Rg gt%ﬂ Eist?rr? ;t s Mean High Low Median
Q1 Dec 05 <] 0.18 0.21 0.13 0.18

http://ec.thomsonfn.com/DomesticEarnings/CompanyEarnings?transform=estimates-de&pi...  1/3/2006
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LA

Q2 Mar 06 2 0.25 0.26 0.23 0.256
Q3 Jun 06 2 0.31 0.31 0.31 0.31
Q4 Sep 06 2 0.60 0.71 0.50 0.60
Fy1 Dec 05 5 1.56 1.61 1.50 1.56
FYz Dec 06 6 1.31 1.49 1.10 1.35
LTG - 3 4.65 5.00 4.00 4.93
Eamings Momentum
12/2005 03/2006 06/2006 09/2006

# Estimates Up/Down - 1 Week 0/1 0/0 0/0 /0
# Estimates Up/Down - 1 Month o2 0/0 oo /0
Current Mean Estimate 0.18 0.25 0.31 0.60
Mean 1 Month Ago 0.21 0.26 0.31 0.71
Mean 3 Months Ago 0.26
Data Provided by First Call/Thomson Financial Ton

Data Provided by Thomson

© Copyright 2006 Thomson

http://ec.thomsonfn.com/DomesticEarnings/CompanyFEarnings?transform=estimates-de&pi... 1/3/2006
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DPL INC (DPL)
Sector: Public Utilities Buy 257 Sell
Industry: Electrical Utifities ! 3 ; !

l.ast Updated: December 31, 2005

First Call Consensus Rec: Hold

The Analyst Company Sentiment is NEGATIVE

Analyst Sentiment is determined by a quantitative company scoring model that scores company level
sentiment based on analyst earnings revisions. The scoring model considers the following factors:
analyst experience, magnitude of the revision, proximity of the revision to the actual earnings report
date, range of estimates, historic stock performance following a given analyst's prior revisions, and
market capitalization of the company.

Overview

Exchange New York Stock Exchange 5 Year Growth -9.22

52 Week Range 23.87 -28.34 § Year Stability 33.06
Current PE 24.02 Annual Dividend 0.96

Betla 0.93 *All prices displayed in local currency

Reported Quarters
4.5

0.4

0.3+

0.2

gl

Last Qtr 2 Curs Agn 3 Qtre Aga 4 Qirs Ago

P Gciimate Aotual
2 3 4
Last Quarters Quarters Quarters
Current Quarters Ago Ago Ago
Estimate 0.34 0.43 0.20 0.30 0.34
Actual - 0.38 0.13 0.28 022
Surprise% - -11.01 -34.24 -5.08 -35.29
Surprise $ Amt - -0.05 -0.07 -0.02 -0.12
Consensus EPS Estimates
. Report #of . "
Pericd Date Estimates Mean High Low Median
a1t Dec 05 2 0.34 0.37 0.30 0.34
FY1 Dec 05 3 1.08 1.10 1.05 1.09
FYz Dec 06 5 1.58 177 1.37 1.60
LTG - 3 4.67 5.00 4.00 5.00

http://ec.thomson{n.com/DomesticEarnings/CompanyEarnings?transform=estimates-de&pi...  1/3/2006
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}/
DUQUESNE LIGHT HOLDINGS INC (DQE)

Sector: Public Utilities Buy 3,40 e

B
1] ] hl ¥ 1

1 2 3 4 5
First Call Consensus Rec: Hold

Industry: Electrical Utilities
Last Updated: December 31, 2005

The Analyst Company Sentiment is NEUTRAL

Analyst Sentiment is determined by a quantitative company scoring model that scores company level
sentiment based on analyst earnings revisions. The scoring model considers the following factors:
analyst experience, magnitude of the revision, proximity of the revision to the actual earnings report
date, range of estimates, historic stock performance following a given analyst's prior revisions, and
market capitalization of the company.

Overview
Exchange New York Stock Exchange 5 Year Growth -6.96
52 Week Range 16.08 - 19.52 5 Year Stahility 26.42
Current PE 14.34 Annual Dividend 1.00
Beta 0.60 *All prices displayed in local currency
Reported Quarters
.4
0.3 -
0.2
0.1
g =
Last OQtr 2 Qtrs Ago 3 Qirs Ago 4 Qirs Ago
W Estimate Actual
2 3 4
Last Quarters Quarters Quariers
Current Quarters Ago Ago Ago
Estimate 0.26 0.39 0.31 0.31 0.21
Actual - 0.33 0.30 0.25 0.25
Surprise% - -14.95 -2.60 -18.83 21.685
Surprise $§ Amt - -0.06 -0.01 -0.08 0.05
Consensus EPS Estimates
. Report # of . .
Pertod Date Estimates Mean High Low Median
Q1 Bec 05 2 0.26 0.27 0.25 0.26
FY1 Dec 05 3 1.15 1.20 1.11 115
Fy2 Dec 06 4 1.17 1.34 1.10 113
LTG - 2 2,50 3.00 2.00 2.50

http://ec.thomsonfn.com/DomesticEarnings/CompanyEarnings?transform=estimates-de&pi...

Page 1 of |

1/3/2006
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EMPIRE DIST ELEC CO (EDE)

Sector: Public Utilities
Industry: Electrical Utilities
lL.ast Updated: December 31, 2005

Buy

2.73 Sell

;
i

First Call Consensus Rec: Hold

T ol | T 1
2 3 4 5

The Analyst Company Sentiment is NO RATING
Analyst Sentiment is determined by & quantitative company scoring model that scores company level
sentiment based on analyst earnings revisions. The scoring model considers the following factors:
analyst experience, magnitude of the revision, proximity of the revision to the actual earnings report
date, range of estimates, historic stock performance following a given analyst's prior revisions, and

market capitalization of the company.

Overview

Exchange New York Stock Exchange 5 Year Growth 16.00

52 Week Range 19.25 - 25.01 5 Year Stability 171.68
Current PE 19.54 Annual Dividend 1.28

Beta 0.65 *All prices displayed in local currency
Repecrted Quarters

A
-0.23 F t 1 T 1
Last (tr 2 Girs Age 3 Qtrs Ago 4 Qirs Ago
W Estimate Actual
2 3 4
Last Quarters Cuarters Quarters
Current Quarters Ago Ago Ago

Estimate 0.13 0.85 0.20 0.06 017
Actual - 0.78 012 -0.01 0.08
Surprise% - -8.56 -40.00 -116.67 -52.38
Surprise $ Amt - -0.07 -0.08 -0.07 -0.09
Consensus EPS Estimates

. Report # of . .
Period Date Estimates Mean High Low Median
Q1 Bec 05 3 0.13 0.16 0.10 0.14
FY1 Dec 05 3 1.05 1.10 1.01 1.03
Fy2 Dec 06 4 1.15 1.25 1.05 1.15
LTG - 2 2.00 3.00 1.00 2.00

http://ec.thomsonfn.com/DomesticEarnings/CompanyEarnings?transform=estimates-deé&pi...

Page 1 of |

1/3/2006
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ENERGY EAST CORP (EAS)
Sector: Public Utilities Buy 3.00 Sall
Industry: Electrical Utilities | ! § I 1

l.ast Updated: December 31, 2005

First Call Consensus Rec: Hold

The Analyst Comparty Sentiment is NEGATIVE

Analyst Sentiment is determined by a quantitative company scoring model that scores company level
sentiment based on analyst earmnings revisions. The scorinng model considers the following factors:
analyst experience, magnitude of the revision, proximity of the revision to the actual earnings report
date, range of estimates, historic stock performance following a given analyst's prior revisions, and
market capitalization of the company.,

Overview
Exchange New York Stock Exchange 5 Year Growth -14.28
52 Week Range  22.50-30.07 5 Year Stability 175.19
Current PE 12.69 Annual Dividend 1.16
Beta 0.54 *All prices displayed in local currency
Reported Quarters
1.25
1
0.75
0.5
0.25
.- ';
lLast Car 2 Qirs Agn 3 Qtrs Ago 4 Qirs Age
M Estimate § % Actual
2 3 4
Last Quarters Quarters Quarters
Current Quarters Ago Ago Ago
Estimate 0.48 0.18 0.19 0.80 0.50
Actual - 0.14 0.12 1.05 0.39
Surprise% - -20.90 -37.82 16.41 -21.37
Surprise § Amt - -0.04 -0.07 0.15 -0.11
Consensus EPS Estimates
; Report #of : <
Period Date Estimates Mean High Low Median
Q1 Dec 05 3 0.48 0.52 0.40 0.52
FY1 Dec 05 4 1.80 1.83 1.76 1.80
FY2 Dec 06 4 1.88 1.92 1.85 1.80
LTG - 2 480 5.00 4.00 4.50

http://ec.thomsonfn.com/DomesticEarnings/CompanyEarnings?transform=estimates-de&pi... 1/3/2006
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&
FIRSTENERGY CORP (FE)

Sector: Public Utilities Buy 5 25 Sell
Industry: Electrical Utilities I T ] T ]
Last Updated: December 31, 2005 First Call Consensus Rec: Buy

The Analyst Company Sentiment is NO RATING

Analyst Sentiment is determined by a quantitative company scoring model that scores company level
sentiment based on analyst earnings revisions. The scoring model considers the foltowing factors:
analyst experience, magnitude of the revision, proximity of the revision to the actual earnings report
date, range of estimates, historic stock performance following a given analyst's prior revisions, and
market capitalization of the company.

Overview
Exchange New York Stock Exchange 5 Year Growth 0.30
52 Week Range 37.70 - 53.36 5 Year Stability 32.32
Current PE 16.61 Annual Dividend 1.80
Beta 0.60 *All prices displayed in local currenc
Reported Quarters
1.25
1 wd
0.75 -
0.5
0.25
D -
Last (tr 2 Qirs Agn 3 (irs Ago 4 Qirs Ago
TN Estimate Actuat
2 3 4
Last Quarters Quarters Quarters
Current Quarters Ago Ago Ago
Estimate 0.75 1.02 0.68 0.43 0.58
Actual - 1.04 0.71 0.47 0.72
Surprise% - 1.96 4.87 8.80 23.29
Surprise $ Amt - 0.02 0.03 0.04 0.14
Consensus EPS Estimates
; Report # of - .
Period Date Estimates Mean High Low Median
Q1 Dec 05 9 0.75 0.79 0.70 0.73
Q2 Mar 06 3 0.62 0.68 0.59 0.60
Q3 Jun 06 3 0.83 0.87 0.80 0.81
Q4 Sep 06 3 1.23 1.28 1.18 1.22
FY1 Bec 05 15 2.96 3.10 2.80 2.95
FY2 Dec 08 15 3.54 3.85 3.15 3.55
LTG - 7 5.00 7.00 3.00 5.00

http://ec.thomsonfn.com/DomesticEarnings/CompanyEarnings?transform=estimates-de&pi...

Page 1 of |

1/3/2006
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HAWAIIAN ELEC INDS INC (HE)

Sector; Public Utilities

Buy 3.00 Sell
industry: Electrical Utllities I I 3 4 .

Last Updated: December 31, 2005

First Call Consensus Rec: Hold

The Analyst Company Sentiment is POSITIVE

Analyst Sentiment is determined by a quantitative company scoring model that scores company level
sentiment based on analyst earnings revisions. The scoring model considers the following factors:
analyst experience, magnitude of the revision, proximity of the revision to the actual earnings report
date, range of estimates, historic stock performance following a given analyst's prior revisions, and
market capitalization of the company.

Overview
Exchange New York Stock Exchange 5 Year Growth 3.83
52 Week Range 24.60-29.79 5 Year Stability 16.20
Current PE 16.97 Annual Dividend 124
Beta 0.856 *All prices displayed in local currency,
Reported Quarters
0.5
0.4~
0.3
0.2
0.1+
0 1
Last (ar 2 Qtrs Age 3 Qirs Ago 4 Qfrs Ago
BN Esiimoate Actual
2 3 4
Last Quarters Quarters Quarters
Current Quarters Ago Ago Ago
Estimate 0.45 0.47 0.41 0.37
Actual - 0.46 0.35 0.30 0.31
Surprise% - -2.13 -14.63 -18.57 bl
Surprise § Amt - -0.01 -0.06 -0.07 w*
Consensus EPS Estimates
. Report # of ; "
Period Date Estimates Mean High Low Median
Q1 Dec 05 4 0.45 0.49 0.39 0.46
Q2 Mar 06 2 0.39 0.40 0.37 0.38
Q3 Jun 06 2 0,42 0.42 0.42 0.42
Q4 Sep 06 2 0.48 0.49 0.46 0.48
FY1 Dec 05 6 1.53 1.60 1.45 1.53
Fyz Dec 06 6 1.74 1.80 1.65 1.73
LTG - 5 3.70 5.00 2.50 4.00

http://ec.thomsonfn.com/DomesticEarings/CompanyEarnings?transform=estimates-de&pi...

Page 1 of |

1/3/2006
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NORTHEAST UTILS (NU)

L™
~

Sector: Public Utilities Buy

2.20

Sell

Industry: Electrical Utilities
{.ast Updated: December 31, 2005

f
1

z

T
3

T ]
4 3

First Call Consensus Rec: Buy

The Analyst Company Sentiment is NEGATIVE

Analyst Sentiment is determined by a quantitative company scoring model that scores company level
sentiment based on analyst earnings revisions. The scoring mode! considers the foliowing factors:
analyst experience, magnitude of the revision, proximity of the revision to the actual earmnings report
date, range of estimates, historic stock performance following a given anaiyst‘s prior revisions, and

market capitalization of the company.

Qverview
Exchange New York Stock Exchange 5 Year Growth -13.16
52 Week Range 17.30 - 21.95 5 Year Stability 36.36
Current PE 17.49 Annual Dividend Q.70
Beta 0.52 *All prices displayed in local currency
Reported Quarters
0.5
0.4
6.3
0.2
0.1
U wd
Last 3r 2 Qirs Aga 3 Qirs Age 4 Qirs Ago
MM Estimate Actual
2 3 4
Last Quarters Quarters Quaners
Current Quarters Ago Ago Ago
Estimate 0.35 0.28 0.18 0.38 0.25
Actual - 0.06 0.14 0.45 0.26
Surprise% - -78.57 -20.45 19.05 4,00
Surprise $ Amt - (.22 -0.04 0.07 0.01
Consensus EPS Estimates
. Report #of . .
Period Date Estimates Mean High Low Median
QO Dec 05 5 0.35 0.50 0.29 0.31
Q2 Mar 06 1 0.41 0.41 0.41 0.41
Q3 Jun 06 1 0.16 0.16 0.16 0.16
Q4 Sep 06 1 0.26 0.26 0.26 0.26
FY1 Dec 05 7 1.12 1.23 0.95 1.15
Fy2 Dec 08 10 1.19 1.30 1.18 117
LG - 5 7.70 12.00 5.00 7.50

http://ec.thomsonfn.com/DomesticEarnings/CompanyEarnings?transform=estimates-de&pi...

Page | of |
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PINNACLE WEST CAPITAL CORP (PNW)

Sector: Public Utilities

Buy Z2.90

Sell

Industry: Electrical Utilities I
Last Updated: December 31, 2005

E
k | i

2 3 4
First Call Consensus Rec: Hold

5

The Analyst Company Sentiment is NEGATIVE

Analyst Sentiment is determined by a quantitative company scoring model that scores company level
sentiment based on analyst earnings revisions. The scoring model considers the following factors:
analyst experience, magnitude of the revision, proximity of the revision to the actual earnings report
date, range of estimates, historic stock performance following a given analyst's prior revisions, and

market capitalization of the company.

Overview
Exchange New York Stock Exchange 5 Year Growth -6.47
52 Week Range 30.81 -46.68 5 Year Stability 51.60
Current PE 13.14 Annual Dividend 2.00
Beta 0.64 *All prices displayed in local currency;
Reported Quarters

2

1.5+
1 -
0.5
g d
Last Qtr 2 Qtrs Ago 3 (Brs Ago 4 Girs Ago
M cstimate Actual
2 3 4
Last Quarters Quarters Quarters
Current Quarters Ago Ago Ago
Estimate 0.18 1.48 0.80 0.33 0.44
Actual - 1.89 0.89 0.27 0.34
Surprise% - 28.05 11.95 -18.92 -23.08
Surprise § Amit - 0.41 0.10 -0.086 -0.10
Consensus EPS Estimates
; Report # of . .

Period Date Estimates Mean High Low Median
Q1 Dec 05 8 0.18 0.49 0.05 0.12
Q2 Mar 06 2 0.31 0.38 0.24 0.31
Q3 Jun 06 2 0.84 0.92 0.76 0.84
Q4 Sep 06 2 1.60 1.66 1.53 1.60
Fyt Dec 05 9 3.17 3.30 3.05 3.15
Fy2 Dec 06 10 3.08 325 2.96 3.08
LTG - 5 6.00 12.00 3.00 5.00

{ Earnings Momentum

http://ec.thomsonfn.com/DomesticEarnings/CompanyEarnings ?ransform=estimates-de&pi...

Page 1 of 1

"~

1/3/2006



Thomson Financial

/r/ -
PNM RESOURCES INC (PNM)

Sector: Public Utilities
industry: Electrical Utilities
Last Updated: December 31, 2006

Buy 2.13 Sal

i ] I I 1
1 2 3 4 3

First Call Consensus Rec: Buy

The Analyst Company Sentiment is POSITIVE

Analyst Sentiment is determined by a quantitative company scoring model that scores company level
sentiment based on analyst earnings revisions. The scoring model considers the following factors:
analyst experience, magnitude of the revision, proximity of the revision to the actual earnings report
date, range of estimates, historic stock performance following a given analyst's prior revisions, and
market capitalization of the company.

Overview

Exchange New York Stock Exchange 5 Year Growth -10.72

52 Week Range 23.83-30.45 5 Year Stability 43,29
Current PE 15.57 Annual Dividend 0.80

Beta 0.79 *All prices displayed in local currencyl
Reported Quarters

0.73

0.3

Last Otr 2 Qrs Ago 3 Qdrs Ago 4 Qirs Age

M Estimate Actual

2 3 4
Last Quarters Quarters Quarters

Current Quarters Ago Ago Ago
Estimate 0.40 0.53 0.18 0.45 0.30
Actual - 0.46 0.20 0.50 0.30
Surprise% - -13.21 12.99 11.11 -0.66
Surprise § Amt - -0.07 0.02 0.05 0.00
Consensus EPS Estimates
Period Rg g:::t Est?nf?;t s Mean High Low Median
Q1 Dec 05 (5} 0.40 0.44 0.35 0.40
Q2 Mar 06 3 0.55 0.61 0.51 0.54
Q3 Jun 06 3 0.30 0.34 0.27 0.30
Q4 Sep 06 3 0.63 0.75 0.56 0.58
FY1 Dec 05 8 1.57 1.60 1.50 1.57
Fy2 Dec 08 8 1.88 1.97 1.80 1.88
LTG - 5 10.66 18.80 500 11.50

hitp://ec.thomsonfn.com/DomesticEarnings/CompanyEarnings?transform=estimates-de&pi...
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PPL CORPORATION (PPL)

Sector: Public Utilities Buy 2.00 Sell
Industry: Electrical Utilities T ¥ T 7 1

1 2 3 4 5
Last Updated: December 31, 2005 First Call Consensus Rec: Buy

The Analyst Company Sentiment is POSITIVE

Analyst Sentiment is determined by a quantitative company scering model that scores company level
sentiment based on analyst earnings revisions. The scoring model considers the following factors:
analyst experience, magnitude of the revision, proximity of the revision to the actual eamings report
date, range of estimates, historic stock performance following a given analyst's prior revisions, and
market capitalization of the company.

Overview
Exchange New York Stock Exchange 5 Year Growth 1.14
52 Week Range 25.52 - 33.68 5 Year Stability 13.84
Current PE 14.30 Annual Dividend 1.00
Beta 0.69 *All prices displayed in local currency
Reported Quarters
0.75
0.5~
0.25 .
ﬂ -t

Last {tr 2 Qyrs Aga 3 Qirs Ago 4 (8rs Ago

PN Estirmate Actual
2 3 4
Last Quarters Quarters Quarters
Current Quarters Ago Ago Ago

Estimate 0.50 0.60 0.40 0.46
Actual - 0.56 0.48 0.53 0.47
Surprise% - -6.20 12.90 = 1.09
Surprise $.Amt - -0.04 0.05 ** 0.01
Consensus EPS Estimates
Period Rg gt%rt E st#i#nsaft es Mean High Low Median
Q1 Dec 05 7 0.50 0.50 0.4¢ 0.50
Q2 Mar 06 3 0.56 0.57 0.54 0.57
Q3 Jun 08 3 0.47 0.48 0.46 0.47
Q4 Sep 06 3 0.64 0.69 0.62 0.62
Fy+ Dec 05 11 2.08 2.15 2.05 2.05
Fy2 Dec 06 11 2.23 2.28 2.20 2.22
LTG - 8 7.44 15.00 5.00 6.25

http://ec.thomsonfn.com/DomesticEarnings/CompanyEarnings?transform=estimates-de&pi...

Page 1 of 1
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PROGRESS ENERGY (PGN)

Sector: Public Utilities

Industry: Electrical Utilities
L.ast Updated: December 31, 2005

L
Buy 2.95 Selt
T T e T 1
1 2 3 4 5
First Call Consensus Reg: Hold

The Analyst Company Sentiment is POSITIVE

Analyst Sentiment is determined by a quantitative company scoring model that scores company level
sentiment based on analyst earnings revisions. The scoring model considers the foflowing factors:
analyst experience, magnitude of the revision, proximity of the revision to the actuat earnings report
date, range of estimates, historic stock performance following a given analyst's prior revisions, and

market capitalization of the company.

Overview
Exchange New York Stock Exchange 5 Year Growth -3.82
52 Week Range 40.19 - 48.00 5 Year Stability 28.65
Current PE 14.23 Annual Dividend 242
Beta 0.53 *All prices displayed in local currency
Reported Quarters
1.5
1 ]
- l l .
o- : brid L :
Last Ctr ¢ Qrs Ago 3 Brs Ago 4 Qirs Ago
W Estimoate Actual
2 3 4
Last Quarters Quarters Quarlers
Current Quarters Ago Ago Ago

Estimate 0.51 1.36 0.65 0.56 0.56
Actual - 1.44 0.63 0.52 0.62
Surprise% - 6.19 -2.63 -7.64 10.52
Surprise $ Amt - 0.08 -0.02 -0.04 0.06
Consensus EPS Estimates

; Report # of . '
Period Date Estimates Mean High Low Median
Q1 Dec 05 13 0.51 0.56 0.46 0.51
Q2 Mar 06 3 0.53 0.54 0.51 0.54
Q3 Jun 06 3 0.59 0.64 0.54 0.80
Q4 Sep 06 3 1.33 1.51 1.13 1.36
FY1 Dec 05 16 310 315 3.00 3.10
Fyz Dec 06 16 3.09 3.40 265 3.18
LTG - 5] 3.2 5.00 3.00 3.75

http://ec.thomsonfn.com/DomesticEarnings/CompanyEarnings?transform=estimates-de&pi...
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PUGET ENERGY INC (PSD)

Sector: Public Utilities

Industry: Electrical Utilities
Last Updated: December 31, 2005

Buy

.21

Sell

f
1

I
2

First Call Consensus Rec: Hold

x
juk }

3

Y
4

5

The Analyst Company Sentiment is NEUTRAL
Analyst Sentiment is determined by a quantitative company scoring mode! that scores company level
sentiment based on analyst earnings revisions. The scoring mode! considers the following factors:
analyst experience, magnitude of the revision, proximity of the revision to the actual earnings report

date, range of estimates, historic stock performance following a given analyst's prior revisions, and
market capitalization of the company.

Overview
Exchange New York Stock Exchange 5 Year Growth -4.80
52 Week Range 20.21 - 24.75 5 Year Stability 105.03
Current PE 14.95 Annual Dividend 1.00
Beta 0.54 *All prices displayed in local currency]
Reported Quarters
0.75
a.5
0.23
0 -
Last ¢r 2 Qtrs Agn 3 {rs Ago 4 Qs Ago
M Estimate Actual
2 3 4
Last Quarters Quarters Quarters
Current Quarters Ago Ago Ago
Estimate 0.48 0.04 0.12 0.64 0.57
Actual - 0.06 0.14 0.72 0.61
Surprise% - 42.86 18.64 12.85 7.02
Surprise $ Amt - 0.02 0.02 0.08 0.04
Consensus EPS Estimates
. Report #of . -
Period Date Estimates Mean High Low Median
Q1 Dec 05 5 0.48 0.52 0.45 0.48
Q2 Mar 06 1 0.75 0.75 0.75 0.75
Q3 Jun 06 1 0.17 017 0.17 0.17
Q4 Sep 06 1 0.08 0.08 0.08 0.0
FY1 Dec 05 7 1.37 1.40 1.35 1.36
Fy2 Dec 06 10 1.46 1.55 1.40 1.47
LTG - 3 4.00 5.00 3.00 4.00

http://ec.thomsonfn.com/DomesticEarnings/CompanyEarnings?transform=estimates-de&pi...
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Reaping Reward
by Increasing

Risk

Theories that are right only 50 percent of the time are less eco-
nomical than coin-flipping,
—George ]. Stigler, The Theory of Price

As every reader should know by now, risk
has its rewards. Thus, both within academia and on the Street,
there has long been a scramble to exploit risk to reap greater
riches. That's what this chapter covers: the creation of analyt-
ical tools to measure risk and, with such knowledge, reap
greater rewards.

We begin with a refinement to modern portfolio theory. As
I mentioned in the last chapter, diversification cannot elimi-
nate all risk—as it did in my mythical island economy—
because all stocks tend to move up and down together. Thus,
diversification in practice reduces some but not all risk. Three
academics—Stanford professor William Sharpe and the late
finance specialists John Lintner and Fischer Black—focused
their intellectual energies in determining what part of a secu-
rity’s risk can be eliminated by diversification and what part
cannot. The result is called the capital-asset pricing model.
Sharpe received a Nobel Prize for his contribution to this work
at the same time Markowitz was honored in 1990.

The basic logic behind the capital-asset pricing model is
that there is no premium for bearing risks that can be diversi-
fied away. Thus, to get a higher average long-run rate of return
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in a partfolio, you need to increase the risk level of the portfo-
lio that cannot be diversified away. According to this theory,
savvy investors can outperform the overall market and win the
profit race simply by adjusting their portfolios by a risk mea-
sure known as befa.

Beta and Systematic Risk

Beta? How did a Greek letter enter this discussion? Surely
it didn’t originate with a stock broker. Can you imagine any
stockbroker saying, “We can reasonably describe the total risk
in any security {or portfolio) as the total variability {variance or
standard deviation) of the returns from the security”? Bul we
who teach say such things often. We go on to say that part of
total risk or variability may be called the security’s systematic
risk and that this arises from the basic variability of stock prices
in general and the tendency for all stocks to go along with the
general market, at least to some extent. The remaining variabil-
ity in a stock’s returns is called unsystematic risk and results
from factors peculiar to that particular company; for example, a
strike, the discovery of a new product, and so on.

Systematic risk, also called market risk, captures the reac-
tion of individual stocks (or portfolios) to general market
swings. Some stocks and portfolios tend to be very sensitive to
market movements. Others are more stable. This relative
volatility or sensitivity to market moves can be estimated on
the basis of the past record, and is popularly known by-—you
guessed it—the Greek letter beta.

You are now about to learn all you ever wanted to know
about beta but were afraid to ask. Basically, beta is the numer-
ical description of systematic risk. Despite the mathematical
manipulations involved, the basic idea behind the beta mea-
surement is one of putting some precise numbers on the sub-
jective feelings money managers have had for years. The beta
calculation is essentially a comparison between the move-
ments of an individual stock (or portfolie) and the movements
of the market as a whole.

The calculation begins by assigning a beta of 1 to a broad
market index, such as the S&P 500. If a stock has a beta of 2, then

o~




222 THE New INVESTMENT TRCHNOLOGY

on average it swings twice as far as the market. If the market goes
up 10 percent, the stock tends to rise 20 percent. ¥ a stock has a
beta of 0.5, it tends to be more stable than the market (it will go
up or down 5 percent when the market rises or declines 10 per-
cent). Prafessionals often call high-beta stocks aggressive invest-
ments and label low-beta stocks as defensive,

Now the important thing to realize is that systematic risk
cannot be eliminated by diversification. It is precisely because
all stocks move more or less in tandem {a large share of their
variability is systematic) that even diversified stock portfolios
are risky. Indeed, if you diversified perfectly by buying a share
in the S&P index {which by definition has a beta of 1} you
would still have quite variable (risky) returns because the mar-
ket as a whole fluctuates widely.

Unsystematic risk is the variability in stock prices (and
therefore, in returns from stocks) that results from factors
peculiar to an individual company. Receipt of a large new con-
tract, the finding of mineral resources on the company’s prop-
erty, labor difficulties, the discovery that the corporation’s
treasurer has had his hand in the company till—all can make
a stock’s price move independently of the market. The risk
associated with such variability is precisely the kind that
diversification can reduce. The whole point of portfolio theory
is that, to the extent that stocks don’t move in tandem all the
time, variations in the returns from any one security tend to be
washed away or smoothed out by complementary variation in
the returns from other securities.

The following chart, similar to the one on page 211, illus-
trates the important relationship between diversification and
total risk. Suppose we randomly select securities for our porit-
folio that tend on average to be just as volatile as the market
(the average betas for the securities in our portfolio will always
be equal to 1). The chart shows that as we add more and more
securities, the total risk of our portfolio declines, especially at
the start, "

When ten securities are selected for our pertfolio, a good
deal of the unsystematic risk is eliminated, and additional
diversification yields little further risk reduction. By the time
twenty well-diversified securities are in the portfolio, the
unsystematic risk is substantially eliminated and our portfolio

Reaping Reward by Increasing Risk
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How Diversification Reduces Risk

Porticlio .
Eégn%{nd D:viauon of Return)

Unsystematic Risk
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Number of Securities in Portfolio

Source; Modigliani and Pogue, “An Introduction to Risk and Return,” Finoncial Analysts

Journul, March-April 1974.

{with a beta of 1) will tend to move up and down essentially ;ln
sandem with the market. Of course, we could ‘periforxx the
same experiment with stocks whose average beta is 1'/.. g.%am,
we would find that diversification qu:ck.ly reduced unsys enX
atic risk, but the remaining systematic risk would be larger. y
portfolio of twenty or more stocks with an average beta of 1/
would tend to be 50 percent more volatile than the mgrket. -
Now comes the key step in the argument. Both financia
theorists and practitioners agree that invgstors should be com-
pensated for taking on more risk with a higher exgected return.
Stock prices must, therefore, adjust to offer higher .r.eiums
where more risk is perceived, to ensure the}t all secuntaesi dar'{:
held by someone. Obvicusly, risk-averse investors wouldn
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buy securities with extra risk without the expectation of extra
reward. But not all of the risk of individual securities is relevant
in determining the premium for bearing risk. The unsystematic
part of the total risk is easily eliminated by adequate diversifi-
cation. So there is no reason to think that investors will receive
extra compensation for bearing unsystematic risk. The only
part of total risk that investors will get paid for bearing is sys-
tematic risk, the risk that diversification cannot help. Thus, the
capital-asset pricing model says that returns (and, therefore,
risk premiums} for any stock (or portfolio} will be related to
beta, the systematic risk that cannot be diversified away.

The Capital-Asset Pricing Model (CAPM)

The proposition that risk and reward are related is not new,
Finance specialists have agreed for years that investors do
need to be compensated for taking on more risk. What is dif-
ferent about the new investment technology is the definition
and measurement of risk. Before the advent of the capital-asset
pricing model, it was believed that the return on each security
was related to the total risk inherent in that security. It was
believed that the return from a security varied with the insta-
bility of that security’s particular performance, that is, with the
variability or standard deviation of the returns it produced.
The new theory says that the total risk of each individual secu-
rity is irrelevant. It is only the systematic component that
counts as far as extra rewards go.

Although the mathematical proof of this proposition is for-
bidding, the logic behind it is fairly simple. Consider a case in
which there are two groups of securities—Group I and Group
[I—with twenty securities in each. Suppose that the system-
atic risk (beta) for each security is 1; that is, each of the secu-

rities in the two groups tends to move up and down in tandem"
with the general market. Now suppose that, because of factors

peculiar to the individual securities in Group I, the total risk
for each of them is substantially higher than the total risk for
each security in Group IL Imagine, for example, that in addi-
tion to general market factors the securities in Group I are also
particularly susceptible to climatic variations, to changes in
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exchange rates, and to natural disasters. The specific risk for
each of the securities in Group I will, therefore, be very high.
The specific risk for each of the securities in Group I, how-
ever, is assumed to be very low, and, hence, the total risk for
each of them will be very low. Schematically, this situation
appears as follows:

Group {l {20 Securities]

Systematic risk (beta}l = 1 for
each security

Specific risk is low for
each security

Total risk is low for each security

Group [ (20 Securities)

Systematic risk {beta)] = 1 for
each security

Specific risk is high for
each security

Total risk is high for each security

Now, according to the old theory, commonly accepted
before the advent of the capital-asset pricing model, returns
should be higher for a portfolio made up of Group I securities
than for a portfolio made up of Group II securities, because
each security in Group I has a higher total risk, and risk, as we
know, has its reward. With a wave of their intellectual wands,
the academics changed that sort of thinking. Under the capi-
tal-asset pricing model, returns from both portfolios should he
equal. Why?

First, remember the preceding chart on page 223, {The for-
getful can turn the page back to take another look.) There we
saw that as the number of securities in the portfolio
approached twenty, the total risk of the portfolio was reduced
to its systematic level. All of the unsystematic risk had been
eliminated. The conscientious readers will now note that in
the schematic illustration, the number of securities in each
portfolio is twenty. That means that the unsystematic risk has
essentially been washed away: An unexpected weather
calamity is balanced by a favorable exchange rate, and so forth.
What remains is only the systematic risk of each stock in the
portfolio, which is given by its beta. But in these two groups,
each of the stocks has a beta of 1. Hence, a portfolio of Group
I securities and a portfolio of Group !I securities will perform
exactly the same with respect to risk (standard deviation), even
though the stocks in Group 1 display higher total risk than the
stocks in Group II

L
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The old and the new views now meet head on. Under the
old system of valuation, Group I securities were regarded as
offering a higher return because of their greater risk. The cap-
ital-asset pricing model says there is no greater risk in holding
Group I securities if they are in a diversified portfolio. Indeed,
if the securities of Group I did offer higher returns, then all
rational investors would prefer them over Group II securities
and would attempt to tearrange their holdings to capture the
higher returns from Group L But by this very process, they
would bid up the prices of Group [ securities and push down
the prices of Group I securities until, with the attainment of
equilibrium {when investors no longer want to switch from
security to security), the portfolio for each group had identical
returns, related to the systematic component of their risk (beta)
rather than to their total risk {including the unsystematic or
specific portions). Because stocks can be combined in portfo-
lios to eliminate specific risk, only the undiversifiable or sys-
tematic risk will command a risk premium. Investors will not
get paid for bearing risks that can be diversified away. This is
the basic logic behind the capital-asset pricing model.

In a hig fat nutshell, the proof of the capital-asset pricing
mode! (henceforth to be known as CAPM because we econo-
mists love to use letter ahbreviations) can be stated as follows:

If investors did get an extra return {a risk premium) for bear-
ing unsystematic risk, it would turn out that diversified port-
folios made up of stocks with large amounts of unsystematic
risk would give larger returns than equally risky portfolios of
stocks with less unsystematic risk. Investors would snap at
the chance to have these higher returns, bidding up the
prices of stocks with large unsystematic risk and selling
stocks with equivalent betas but lower unsystematic risk.
This process would continue until the prospective returns of
stocks with the same betas were equalized and no risk pre-
mium could be obtained for bearing unsystematic risk. Any
other result would be inconsistent with the existence of an

efficient market.

The key relationship of the theory is shown in the follow-
ing charl. As the systematic risk (beta) of an individual stock
(or portfolio} increases, so does the return an investor can
expect. If an investor’s portfolio has a beta of zero, as might be

Reaping Reward by Increasing Risk 227

Risk and Return According to the Capital-Asset
Pricing Model*

Rate of Return

b o e et e b e

2
Systematic Riak (Beta)

*Thess who remember thair kigh school algebra will recall that any strai i
! : aight line can be
wrillen as an equation. The equation for the straight line in the diagr:m is s *

Rate of Return = Risk-free Rate + Beta (Return from Market ~ Rigk-free Rata).

Alternately, the equation can be written as an expression for the risk premium, that is, the
rate of return on the portfolio of stock over and above the risk-free rate of interost:

Rate of Relura - Risk-free Rate = Beta {Return from Market - Risk-fres Rate).

The equation says that the risk premium you get on any stock or portfolio increases ditectly
with the beta value you assume. Some readers may wonder what relationship beta has to
the covariance concept that was so critical in our discussion of portfolio theory. The beta for
any securily is essentially the same thing as the covariance betwesn that socurity and the
market index as measured on the basis of past experience.

the case if all her funds were invested in a government-guar-
anteed bank savings certificate (beta would be zero because
the returns from the certificate would not vary at all with
swings in the stock market), the investor would receive some
modest rate of return, which is generally called the risk-free
rate of interest. As the individual takes on more risk, however,

[
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the return should increase. If the investor holds a portfolio
with a beta of 1 (as, for example, holding a share in one of the
broad stock-market averages) her return will equal the general
return from common stocks. This return has over long periods
of time exceeded the risk-free rate of interest, but the invest-
ment is a risky one. In certain periods, the return is much less
than the risk-free rate and involves taking substantial losses.
This, as we have said, is precisely what is meant by risk.

The diagram shows that 8 number of different expected
returns are possible simply by adjusting the beta of the portfo-
lio. For example, suppose the investor put half of her money in
a savings certificate and half in a share of the market averages.
In this case, she would receive a return midway between the
risk-free return and the return from the market and her portfo-
lio would have an average beta of 0.5.* The CAPM then asserts
very simply that to get a higher average long-run rate of return
you should just increase the beta of your portfolio. An investor
can get a portfolic with a beta larger than 1 either by buying
high-beta stocks or by purchasing a portfolio with average
volatility on margin. (See the chart and following table.) One
fund proposed by a West Coast bank would have allowed an
investor to buy the S&P average on margin, thus increasing
both his risk and potential reward. Of course, in times of
rapidly declining stock prices, such a fund would have
enabled an investor to lose his shirt in a hurry. This may
explain why the fund found few customers in the 1970s.

Just as stocks had their fads, so beta came into high fash-
ion by the early 1970s. The Institutional Investor, the glossy
prestige magazine that spent most of its pages chronicling the
accomplishments of professional money managers, put its
imprimatur on the movement in 1971 by featuring on its cover
the letters BETA on top of a temple and including as its lead
story “The Beta Cult! The New Way fo Measure Risk.” The
magazine noted that money men whose mathematics hardly
went beyond long division were now “tossing betas around
with the abandon of Ph.D.s in statistical theory.” Even the
Securities and Exchange Commission gave beta its approval as

*In general, the beta of a portfolio is simply the weighted average of the betas of
its componant parts.
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Hlustration of Portfolio Building®

Desired Composition Expected Return

Beta of Portfolio from Portfolio

o $1 in risk-free asset 10%

Yz $ .50 in risk-free asset Y2 (0.10) + 2 £0.15) = 0.125,
$ .50 in market portfolio or 12':%*

1 $1 in market portfolio 15%

15 $1.50 in market portfolio 1% (0.15) - = {0.10) = 0.175,

borrowing $.50 at an or 177%

assumed rate of 10 percent

° Assuming expected market return is 15 percent and risk-fres rate is 10 percent.

* We can also derive the figure for expected return using directly the formula that accom-
panies the preceding chart:

Rate of Return = 0.10 + 1/2 {0.15 - 0,10} = 0,125 or 12%/.%.

a risk measure in its Institutional Investors Study Report.

On Wall Street, the early beta fans boasted that they could
earn higher long-run rates of return simply by buying a few
high-beta stocks. Those who thought they were sble to time
the market thought they had an even better idea. They would
buy high-beta stocks when they thought the market was going
up, switching to low-beta ones when they feared the market
might decline, To accommodate the enthusiasm for this new
investment idea, beta measurement services proliferated
among brokers, and it was a symbol of progressiveness for an
investment house to provide its own beta estimates. Today,
you can obtain heta estimates from brokers such as Merrill
Lynch and investment advisory services such as Value Line
and Morningstar. The beta boosters on the Street aversold their
product with an abandon that would have shocked even the
most enthusiastic academic scribblers intent on spreading the
beta gospel.

Let’s Look at the Record

In Shakespeare's Henry IV, Glendower boasts to Hotspur, “I
can call spirits from the vasty deep.” “Why, so can I or so can
any man,” says Hotspur, unimpressed; “but will they come
when you do call for them?” Anyone can theorize about how
security markets work, and the capital-asset pricing model is

IT AN SRR INMATI STRI L v 4
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just another theory. The really important question is: Does it
work?

Certainly many institutional investors have embraced the
beta concept, if only in an attempt to play down the flamboy-
ant excesses of the past. Beta is, after all, an academic creation.
What could be more staid? Simply created as a number that
describes a stock’s risk, it appears almost sterile in nature.
True, it requires large investments in computer programs, but
the closet chartists love it. Even if you don’t believe in beta,
you have to speak its language because, back on the nation’s
campuses, my colleagues and I have been producing a long
line of Ph.D.s and M.B.A.s who spout its terminology. They
have gone professional and now use beta as a method of eval-
uating a portfolio manager’s performance. If the realized return
is larger than that predicted by the overall portfolio beta, the
manager is said to have produced a positive alpha. Lots of
money in the market sought out the manager who could
deliver the largest alpha.

But is beta a useful measure of risk? Is it true that high-beta
portfolios will provide larger long-term returns than lower-
beta ones, as the capital-asset pricing model suggests? Does
beta alone summarize a security’s total systematic risk, or do
we need to consider other factors as well? In short, does beta
really deserve an alpha? These are subjects of intense current
debate among practitioners and academics.

In a study published in 1992, Eugene Fama and Kenneth
French divided all traded stocks on the New York, American,
and NASDAQ exchanges into deciles according to their beta
measures over the 1963-90 period. Decile one contained the
10 percent of all stocks that had the lowest betas; decile fen
contained the 10 percent that had the highest betas. The
remarkable result, shown in the exhibit on page 231, is that
there was essentially no relationship between the return of

these decile portfolios and their beta measures. [ have done a ~

similar study showing the relationship between return and
beta for mutual funds. The exhibit on page 232 presents the
results for the 1980s; similar results were obtained for other
periods. It appears that there is no relationship between
returns for stocks or portfolios and their beta measures of risk,
confirming the Fama-French results.

Because their comprehensive study covered a period of
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Average Monthly Return vs. Beta: 1963-90

(Fama and French Study)
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almost 30 years, Fama and French concluded that the relation-
ship between beta and return is essentially flat. Beta, the key
analytical tool of the capital-asset pricing model, is not a use-
ful measure to capture the relationship between risk and
return. And so, by the mid-1990s, not only practitioners but
even many academics as well, were ready to assign beta to the
scrap heap. The financial press, which earlier had chronicled
the ascendancy of beta, now ran feature stories with titles such
as “The Death of Beta,” “Bye, Bye Beta,” and “Beta Beaten.”
Typical of the times was a letter quoted in the Institutional
Investor from a writer known only as “Deep Quant.”* The let-
ter began, “There is a very big story breaking in money man-

*"Quant” is the Wall Strest nickname for the quantitatively inclined financial
analyst who devotes attention largely to the new investmen! technology.
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Average Quarterly Returns vs. Beta:
271 Mutual Funds 1981-91

(Malkiel Study)
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agement. The Capital-Asset Pricing Model is dead.” The maga-
zine went on to quole ome “turncoat quant” as follows:
“Advanced mathematics will become to investors what the
Titanic was to sailing.” And so the whole set of tools making
up the new investment technology—including even modern
portfotio theory (MPT)}—came under a cloud of suspicion.

An Appraisal of the Evidence

My own guess is that the “turncoat quant” is wrong. The
unearthing of serious cracks in the CAPM will not lead to an
abandonment of mathematical tools in financial analysis and a
return to traditional security analysis. Moreover, I am not quite
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“Does it bother you at all that when you say MPT quickly it comes
out ‘empty’?”
© Milt Priggee / Pensions & Investments. Reprinted by permission.

ready to write an obituary for beta at this time. There are many
reasons, I believe, to avoid a rush to judgment.

First, it is important to remember that stable returns are
preferable, that is, less risky than very volatile returns, Clearly,
if one could earn only the same rate of return drilling for oil as
could be obtained from a riskless government security, only
those who loved gambling for gambling’s sake alone would drill
for oil. If investors really did not worry at all about volatility, the
multi-trillion-dollar derivative-securities markets would not be
thriving as they are. Thus, the beta measure of relative volatility
does capture at least some aspects of what we normally think of
as risk. And portfolio betas from the past do a reasonably good
job of predicting relative volatility in the future.

Secondly, as Richard Roll has argned, we must keep in
mind that it is very difficult (indeed probably impossible) to
measure beta with any degree of precision. The S&P 500 index
is not “the market.” The total stock market contains many
thousands of additional stocks in the United States and thou-
sands more in foreign countries. Moreover, the total market
includes bonds, real estate, precious metals, and other com-

*
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modities and assets of all sorts, including one of the most
important assets any of us has—the human capital built up by
education, work, and life experiences. Depending on exactly
how you measure the “market,” you can obtain very different
heta values. One’s conclusions about the capital-asset pricing
model and the usefulness of beta as a measure of risk depend
very much on how you measure beta. Two economists from
the University of Minnesota, Ravi Jagannathan and Zhenyu
Wang, find thai when the market index {against which we
measure beta) is redefined to include human capital and when
betas are allowed to vary with cyclical fluctnations in the
economy, the support for the CAPM and beta as a predictor of
returns is quite strong. Third, there is some evidence that
returns are positively related to beta when measured over a
much longer period, such as 1927 to the present.

Finally, investors should be aware that even if the long-run
relationship between beta and return is flat, beta can still be a
useful investment management tool. Were it in fact the case
that low-beta stocks will dependably earn rates of return at
least as large as high-beta stocks (a very big “if” indeed}, then
beta as an investment tool is even more valuable than it would
be if the capital-asset pricing model held. Investors should
scoop up low-beta stocks and earn returns as atiractive as for
the market as a whole but with much less risk. And investors
who do wish to seek higher returns by assuming greater risk
should buy and hold low-beta stocks on margin, thereby
increasing their risk and returns. Moreover, beta may be a use-
ful risk measure during sharp market swings. High-beta stocks
did tend to fall more than low-beta stocks in all of the bear
market periods during the past fifty years. What is clear, how-
ever, is that beta, as it is usually measured, is not a substitute
for brains and cannot be relied on as a simple predictor of

long-run future returns. Nevertheless, reports of beta’s total

demise are, in my judgment, premature.

The Quant Quest for Better Measures of Risk:
Arbitrage Pricing Theory

if beta is badly damaged as an effective guantitative mea-
sure of risk, is there anything to take its place? One of the pio-
neers in the field of risk measurement is Stephen Ross. Ross has
developed a theory of pricing in the capital markets called arbi-

»
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trage pricing theory (APT). APT has had wide influence both in
the academic community and in the practical world of portfolio
management. To understand the logic of the newest APT work
on risk measurement, one must remember the correct insight
underlying the CAPM: The only risk that investors should be
compensated for bearing is the risk that cannot be diversified
away. Only systematic risk will command a risk premium in the
market. But the systematic elements of risk in particular stocks
and portfolios may be too complicated to be capturable by a
measure of beta—the tendency of the stocks to move more or
less than the market. This is especially so because any particu-
lar stock index is a very imperfect representative of the general
market. Hence, many quants now feel that beta fails to capture
a number of important systematic elements of risk.

Let’s take a look at several of these other systematic risk
elements, Changes in national income, for one, may affect
returns from individual stocks in a systematic way. This was
shown in our illustration of a simple island economy in Chap-
ter Eight. Also, changes in national income mirror changes in
the personal income of individuals, and the systematic rela-
tionship between security returns and salary income can be
expected to have a significant effect on individual behavior.
For example, the laborer in a GM plant will find a holding of
GM common stock particularly risky, because job layoffs and
poor returns from GM stock are likely to occur at the same
time. Changes in national income may also reflect changes in
other forms of property income and may, therefore, be relevant
for institutional portfolio managers as well.

Changes in interest rates also systematically affect the
returns from individual stocks and are important nondiversi-
fiable risk elements. To the extent that stocks tend to suffer
as interest rates go up, equities are a risky investment, and
those stocks that are particularly vulnerable to increases in
the general level of interest rates are especially risky. Thus,
some stocks and fixed-income investments tend to move in
parallel, and these stocks will not be helpful in reducing the
risk of a bond portfolio. Because fixed-income securities are
a major part of the portfolios of many institutional investors,
this systematic risk factor is particularly important for some
of the largest investors in the market. Clearly, then, investors
who think of risk in its broadest and most meaningful sense
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will be sensitive to the tendency of certain stocks to be par-
ticularly affected by changes in interest rates.

Changes in the rate of inflation will similarly tend to have
a systematic influence on the returns from common stocks.
This is so for at least two reasons. First, an increase in the rate
of inflation tends to increase interest rates and thus tends to
lower the prices of some equilies, as just discussed. Second,
the increase in inflation may squeeze profit margins for certain
groups of companies—public utilities, for example, which
often find that rate increases lag behind increases in costs. On
the other hand, inflation may benefit the prices of common
stocks in the natural-resource industries. Thus, again there are
important systematic relationships between stock returns and
economic variables that may not be captured adequately by a
simple beta measure of risk.

Statistical tests of the influence on security returns of several
systematic risk variables have shown somewhat promising
results. Better explanations than those given by the CAPM can be
cobtained for the variation in returns among different securities
by using, in addition to the traditional beta measure of risk, a
number of systematic risk variables, such as sensitivity to
changes in national income, in interest rates, and in the rate of
inflation. Of course, the evidence supporting multiple-risk-factor
models of security pricing has only begun to accumulate, and the
APT measures of risk are beset by some of the same problems
faced by the CAPM beta measure. It is not yet certain how these
new theories will stand up to more extensive examination,

If, however, one wanted for simplicity to select the one risk
measure most closely related to expected returns, the tradi-
tional beta measure would not be most analysts’ first choice. In
my own work with John Cragg, the best single risk proxy turned
out to be the extent of disagreement among security analysts’
forecasts for each individual company. Companies for which
there is a broad consensus with respect to the growth of future
earnings in dividends seem to be considered less risky (and,
hence, have lower expected returns) than companies for which
there is little agreement among security analysts. It is possible
to interpret this result as contradicting modern asset pricing
theory, which suggests that individual security variability per
se will not be relevant for valuation. The dispersion of analysts’
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forecasts, however, may actually serve as a particularly useful
proxy for a variety of systematic risks.

Although we still have much to learn about the market’s
evaluation of risk, I believe it is fair to conclude that risk is
unlikely to be captured adequately by a single beta statistic
(the risk measure of the CAPM]}. It appears that several other
systematic risk measures affect the valuation of securities. In
addition, as will be indicated in the next chapter, there is some
evidence that security returns are related to size {smaller firms
tend to have higher rates of return) and also to price-earnings
multiples {firms with low P/Es tend to produce higher returnsj
and price-book value ratios {stocks that are cheap relative to
their book values tend to earn higher total returns). All three of
these measures may be effective proxies for systematic risk.
Whether individual risk plays any role at all in the valuation
process is still, however, an open question.

My results with Cragg can be interpreted as showing that
individual security variability does play a role in the valuation
process. This would not be hard to explain. Because of trans-
actions and information costs, a large number of individual
portfolios may not be diversified. Individuals own a significant
fraction of all NYSE stocks and an even larger fraction of
stocks traded on other exchanges. Thus, these security holders
might well be concerned with the variability of individual
stocks. Even well-diversified institutional investors may worry
about the behavior of individual stocks when they must report
to finance committees the breakdown of their performance
results over the preceding period. Still, there is a powerful
argument on the other side. Any role in the valuation process
that may consistently be provided by individual security vari-
ability will create an arbitrage opportunity for investors able to
diversify widely. It is difficult to believe that these arbitrage
opportunities will not eventually be exploited. Returning to
the theme we played earlier, eventually “true value will out.”

A Summing Up

Chapters Eight and Nine have been an academic exercise in
the modern theory of capital markets. The stock market appears
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to be an efficient mechanism that adjusts quite quickly to new
information. Neither technical analysis, which analyzes the
past price movements of stocks, nor fundamental analysis,
which analyzes more basic information about the prospects for
individual companies and the economy, seems to yield consis-
tent benefits, It appears that the only way to obtain higher long-
run investment returns is to accept greater risks.

Unfortunately, a perfect risk measure does not exist. Beta,
the risk measure from the capital-asset pricing model, looks
nice on the surface. It is a simple, easy-to-undersiand measure
of market sensitivity. Unfortunately, beta also has its warts.
The actual relationship between beta and rate of return has not
corresponded to the relationship predicted in theory during
the last third of the twentieth century. Moreover, betas are not
stable from peried to period, and they are very sensitive to the
particular market proxy against which they are measured.

I have argued here that no single measure is likely to cap-
ture adequately the variety of systematic risk influences on
individual stocks and portfolios. Returns are probably sensi-
tive to general market swings, {o changes in interest and infla-
tion rates, to changes in national income, and, undoubtedly, to
other economic factors such as exchange rates, And if the best
single risk estimate were to be chosen, the traditional beta
measure is unlikely to be everyone's first choice. The mystical
perfect risk measure is still beyond our grasp.

To the great relief of assistant professors who must publish
or perish, there is still much debate within the academic com-
munity on risk measurement, and much more empirical test-
ing needs to be done. Undoubtediy, there will yet be many
improvements in the techniques of risk analysis, and the quan-
titative analysis of risk measurement is far from dead. My own
guess is that future risk measures will be even more sophisti-
cated—not less so. Nevertheless, we must be careful not to
accept beta ar any other measure as an easy way to assess risk
and to predict future returns with any certainty. You should
know about the best of the modern techniques of the new
investment technology-—they can be usefu aids, But there is
never going to be a handsome genie who will appear and solve
all our investment problems. And even if he did, we would
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probably foul it up—as did the little old lady in the following
favorite story of Robert Kirhy of Capital Guardian Trust:

She was sitting in her rocking chair on the porch of the
retirement home when a little genie appeared and said, “I've
decided to grant you three wishes.”

The little old lady answered, “Buzz off, you little twerp,
T've seen all the wise guys I need to in my life.”

The genie answered, “Look, I'm not kidding. This is for
real. Just try me.”

She shrugged and said, “Okay, turn my rocking chair into
solid gold.”

When, in a puff of smoke, he did it, her interest picked
up noticeably. She said, “Turn me into a beautiful young
maiden.”

Again, in a puff of smoke, he did it. Finally, she said,
“Okay, for my third wish turn my cat into a handsome young
prince.”

In an instant, there stood the young prince, who then
turned to her and asked, “Now aren't you sorry you had me

fixed?”



COMMONWEAILTH OF KENTUCKY
BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of:

GENERAL ADJUSTMENTS IN ELECTRIC
RATES OF KENTUCKY POWER COMPANY CASE NO. 2005-00341

KENTUCKY INDUSTRIAL UTILITY CUSTOMERS, INC.
RESPONSE TO
KENTUCKY POWER COMPANY'S
FIRST SET OF DATA REQUESTS TO

ATTACHMENT TO
KENTUCKY POWER COMPANY’S

DATA REQUEST NO. 34




Full Database

Dec 07, 2005 18:03 PM

A B st fa e 8 2 e e

Variable Name High Low Sample Median Average
1 Timeliness Rank 5.00 1.00 1561 3.00 2.99
2 Performance Rank NA NA 0 NA NA,
3 Safety Rank 5.00 1.00 1664 3.00 2.95
4 Technical Rank 5.00 1.00 1561 3.00 3.00
5 Beta 2.80 0.35 1624 1.05 1.11
7] Stock Price 9035000 0.57 1775 30.17 99,53
7 Change 10.00 -300.50 1757 0.03 -0.12
8 % Change 13.05 -20.23 1757 0.13 0.07
9 Volume 28941619.0 230.00 17581 21442900 708403.01
10 |Current EPS 3639.00 -5,63 1638 1.65 4.27
11 EPS Trail 12 Mo 3579.00 -5.21 1623 1.50 408
12 Current P/E Ratio §35.00 2.27 1528 18.25 24.45
13 |Relative P/E Ratio 5.28 0.09 1445 1.03 1,22
14  |[Median P/IE 60.00 6.50 1068 18.00 20.12
15 1P/E Trailing 12 Mo 99.28 1.69 1445 19.41 22.96
16 Eamings Yield Trail 12 Mo 59.14 0.04 1480 5.11 5.41
17 High Price 52-Week 92000.00 2.23 1660 36.36 97.34
18 Low Price 52-Week 78800.00 0.87 1660 24.80 75.25
19 Indicated Annual Dividend 8.00 0.00 1780 0.16 0.43
20 Divid Yield 21,30 0.00 1780 0.52 1.21
21 Market Cap $ (Mil) 1364811.50 17.55 1731 202456 21254.06
22 Reported Annual Sales 1558270,13 3.73 1586 1890.33 1464365
23 [Sales Trail 12 Mo 325891.00 3.80 1482 1784.00 7742.01
24  1Gross Income 283270.47 -825.00 1646 727.27 4568.75
25 [Gross Margin 100.001 -b067.58 1577 37.99 36.33
26 {86 & A Expenses 118054.08 2.00 1563 333,92 2375.40
27 {Operating Income 18634211 0.68 1604 347,13 2469.83
28  {Operating Margin 100.00: -6000.18 1577 14.84 10.20
29 Depreciation 65232.88 0.00 1780 58.86 609.92
30 Qther income 23570.00 ~35,00 1780 4.22 152.60
31 Income Before Taxes 136379.36 0.01 1560 212.80 1346.82
32 Net Income 77327.08: -13996.00 1693 116.15 805.58
33 Net Income Trail 12 Mo 25330.00 -2640.00 1492 108.70 580.97
34 Profit Margin 8§1.201 -8001.64 1577 5.81 -1.81
35 Net Profit Margin Trail 12 Mo 5570.77 6.09 12651 6.17 13.68
36 1Cash 122152.00 6.00 1780 198,17 1696.86
37 iAccounts Receivable 415502.31 0.00 1780 169.78 2297 .11
38 Inventories 222792.00 0.00 1780 96.08 1460.54
38 jOther Current Assets 405980.00 ¢.00 1780 52.56 1424.22
40  i{Total Current Assets 758158.00 0.00 1780 622,80 6697.82
41 Intangibles 286178.81 Q.00 1780 179.57 2589.54
42 |Gross Plant 685877.94 0.00 1780 671.00 7842 .49
43  jAccumulated Depreciation 375552.19 0.00 1780 290.30 3508,18
44 Net Plant 579230.19 0.00 1780 336.72 4563.50
45  {Total Assets 1484101.00 Q.00 1780 232018 24472.00
48 Short-Term Debt 391829.19 .00 1780 8.57 1123.98
47  {Accounts Payable 161221.00 G.00 1780 896.30 1498.42
48  {Other Current Liahilities 447234.00 0.00 1780 14210 2171.83
49  {Total Current Liabilities 650966.00 6.00 1780 320.13 4794.23
50  {Working Capital 287826.00¢ -15271.00 1780 200.37 1903.59
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51 Deferred Taxes 7673231 -1683.00 1780 0.12 55.56
52 Long-Term Debt 478539.00 0.00 1780 379.91 4584 59
53  [Preferred Equity 12178.36 ~33.01 1718 0.00 66.91
54 |Common Equity 512275.06: -2630.33 1693 1021.15 8063.37
55 |Shareholders Equity 512620.97  -2630.33 1693 1032.97 6131.27
56  |Total Capital 621113.00 8.57 1693 1615.79 10951 .45
57  |Comrmon Shares Outstanding 43801.30 1.53 1718 96.92 584 .54
58 [Capital Spending 76650.02 0.00 1780 60.70 838.11
59  [Cash Flow 75338.61 -2252.00 1780 150.03 1203.94
80  [Free Cash Flow 32194.54 -2002.69 1780 53.21 429.72
61 % SG & A to Gross Income 288.57 -64,38 1460 58.63 56,98
62 |%SG&Ato Sales 286.57 0.00 1465 22.11 26.30
63 |income Tax Rate 6331.75 0.00 1780 32.22 34.04
84 |Return on Sales 0.81 -60.02 1577 0.06 -(.02
&5 Return on Common Equity 217.93 -95.86 1676 12.34 13.37
66 Return on Shareholders Equity 217.93 -95.86 1677 12.34 13.31
87  |Return on Total Assets 42,28 -68.36 1691 4,83 517
68 Return on Total Assets Latest Qir 14.71 -47.78 1485 1.33 1.24
€9  |Return on Total Capital 145.88 -79.77 1690 9.14 9.64
70 1% Retained to Common Equity 217.93 -249.37 1686 9.45 9.28
71 Dividend Payout 268.75 -220.00 1780 4.08 17.37
72 1% Ali Divs/Net inc Trait 12 mo 908.9C 0.00 1780 0.00 19,14
73 |Current Ratio Latest Qir 243.72 0.14 1383 1.87 2.61
74 |Quick Ratio Latest Qtr 243.72 0.12 1383 1.35 2.09
75 % LTD/Capital 277.37 0.00 1452 32.70 35.23
76  |% LTD/Capital Latest Qtr 216.41 0.00 1180 32.65 35.01
77 1% Debt/Capital Latest Qtr 569,90 0.00 11562 32.60 35,72
78  |% Shr Equity to Total Assets 96.63 -122.92 1693 4465 44.56
79 % Common Equity/Capital 1.00 -38.81 1693 0.71 0.67
80  |ROE Latest Qir 500.00 -531.43 1484 3.31 3.57
81 Sales per share 646,10 0.03 1677 20.19 31.42
82 Cash Flow per share 80.93 -4.82 1578 2.30 2.85
83  |Avg Basic Shares 36807.45 5.08 1693 96.91 570.63
84  |Avg Diluted Shares 37986.92 5.25 1693 99.23 584.50
85 |Basic Earn P/Sh 16.12 -5.68 1603 1.44 1.67
86 |Diluted Earn P/Sh 15.83 -5.68 1603 1.41 1.63
87 Divids Declared per share 13.60 0.00 1780 0.13 0.38
88 Book Value per share 251.93 -9.14 1693 10,75 13.35
89 |Capl Spending per share 21.37 0.00 1592 0.79 1.42
90  |Price/Sales Ratio 106.42 0.01 1477 1,31 2.32
91 % FCF/Price Latest Qir 297.45 -98.71 992 48,08 65.22
92 |Avg Annual P/E Ratio 828284: -1807.10 1687 18.13 2253
93 [Avg Annual Dividend Yield 35.28 0.00 1780 0.58 1.19
94 Price to Book Value Qtr 2853.84 0.1 1464 2.49 5.56
95  |Price To Book Value 141.00 0.00 1672 2.00 3.19
96  |EstAnnual Sales 343125.00 0.10 1538 1865.00 7997.28
97 Est Operating Margin 4400.00 0.50 1365 15.00 22.33
98 Est Depreciation 31000.00 1.00 1253 67.00 350.16
99  |Est Net Before Taxes 50573.77 -9500.00 1608 198,53 970.10
100 {Est Tax Rate 1620.00 1.00 1463 35.00 33.83
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101 |Est Net After Taxes 30850.00 -8500.00 1664 130.00 631.0%
102 | Est Profit Margin 52.90 0.10 1342 7.20 9.40
103 |Est Sales/Share 881.35 0.10 1482 21.65 35,11
104 |Est Cash Flow/Share 113,75 -3.85 1480 2.60 3.25
105 |Est EPS Current Fiscal Year 3600.00 -5.00 1632 1,60 423
106 |Est EPS Next Fiscal Year 4150.00 ~3.00 1451 1.80 5.24
107 |Est Dividends/Share 9,10 0.00 1780 0.18 0.43
108 |Est Book Value/Share 59360.00 -8.80 1634 12.20 51.39
109 |EstLong-Term Debt 485000.00 0.00 1780 185,00 2688.15
110 |Est Shareholders Equity 190000.00 -2935.00 1527 1005.00 4190.07
111 |Est Return on Total Capital 73.50 0.20 1395 10.00 11,77
112 |Est Return on Shareholders Equity 130.00 0.20 1478 13.50 15,02
113 | Sales Growth 1-Year 335.94 ~73.75 1573 11.33 13.84
114 | Sales Growth 5-Year 9500 -42 50 1288 6.50 7.70
115 |Sales Growth 10-Year 65.00 -32.50 958 7.50 8.41
116 |{Cash Flow Growth 1-Year 445 869 -74.33 1429 14.74 23.47
117 {Cash Flow Growth 5-Year 7250 -44.00 1186 5,50 6.22
118 |Cash Flow Growth 10-Year 80.50 -26.00 890 8.00 8.73
119 |EPS Growth 1-Year 491.07 ~74.48 1376 18.35 35.80
120 |EPS Growth 5-Year 95.00 -45 00 1156 7.00 7.80
121 |EPS Growth 10-Year 62,00 -28.50 802 9.50 9.74
122 |Dividend Growth 1-Year 433.33 “72.17 958 8.82 24,76
123 |Dividend Growth 5-Year 75.00 -47.00 690 5.50 6.18
124 |Dividend Growth 10-Year 38.50 -25.00 640 6.00 6.45
125 |Book Value Growth 1-Year 440,44 ~713.57 1648 11,13 14.59
126 |Book Value Growth 5-Year 88.50 -47.00 1360 9.00 9.83
127 |Book Value Growth 10-Year 72.50 ~37.50 1030 9.00 9.67
128 |Sales Latest Qtr 86622.00 1.42 1381 424,78 1627.39
129 [Dapreciation Latest Qtr 3496.00 0.01 1362 16.92 68.10
130 [Net income Latest Qitr 7640.00 -288.71 1485 26.59 138.34
131 |EPS 10Q Latest Qir 26.31 -6.63 1478 0.38 0.49
132 | Dividend Latest Qtr 3082.20 0.00 1780 0.00 31.74
133 inventories Latest Qtr 114458.96 0.16 1132 177.04 721,35
134 [Current Assets Latest Qtr 730388.00 1.83 1383 677.42 4823.82
135 Curr Assets/Share Latest Qtr 1672.03 0.13 1383 832 17.48
136 |Current Liabilities Latest Qtr 528207.00 2.79 1383 352,60 3156.95
137 {Long-Term Debt Latest Qir 478539.00 .00 1780 200.03 2677.89
138 |Preferred Equity Latest Qtr 4108.00 0.00 1780 0.00 19,50
139 |Common Equity Latest Qtr 112981.00 -2663,00 1485 857.52 3211.08
140 |Shareholders Equity Latest Qir 113037.00: -2663.00 1485 868.27 3234 .44
141 _|Commen Shares Outsty Latest Qtr 10845.00 517 1485 83.09 259.76
142 {Working Capital Latest Qtr 227835.00: -11104.00 1383 247 B7 166687
143 | Gross Billings Latest Qir NA NA 0 NA NA
144 |Total Deposits Latest QY 173658.00 4127 47 13 10030.05 26916.58
145 |Bank SL Loans Latest Qtr 546519.00 282002 47 26700.13 72447 .65
146 |{Bank SL Deposits Latest Qtr 184317.00 3991.18 13 11289.82 28971.59
147 |insurance Premiums Latest Qir 17541.00 72.58 41 806,30 1732.13
148 |Loans 537560.00 2707.88 54 29178.66 74369.09
149 [loan Loss Provisions 10034.00 -386.00 51 59,53 507.62
150 Benefits and Reserves 58313.00 264.71 20 480400 8589.20
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Variable Name High Low Sample Median Average
151 |FHLB Advances 70074.00 100.00 13 3449.67 10681.51
152 |[Net Interest Income 44823.00 169.50 54 1299.30 3931.45
153 [Non-interest income 44623.00 169.50 54 1299.30 3931.45
154 |Morigage Loans per share 480.71 66.56 13 147.37 177.04
155 (Savings Deposits per share 346.74 30.22 13 1G0.97 121,11
156 |% Interest Income 51.91 4,76 10 34,72 29.13
157 |% Interest Cost to Gross Income 200.10 16.17 17 59,08 70.74
158 |% Loans to Tolal Assets 92.40 4,90 54 61.51 57,65
159 |Premiums 79118.00 298.90 46 3634.10 7838.53
160 [Insurance in Force 1458.80 .10 12 177.09 352.88
161 Hnvestment Income 1843400 54.09 48 577.00 2125.01
162 [ Total Premiums per share 208.57 1.71 46 2840 33.88
163 _Underwriting Inc per share 15.65 -4.05 27 1.44 2.55
164 |Investment Inc per share 20,72 0.41 46 6.22 6.74
165 % Expense to Premiums Written 78.95 19,33 25 30,35 32,04
166 1% Loss to Premiums Earned 81.09 4.68 26 65,71 63.30
167 | % Commissions 70.51 373 10 14.39 20.25
168 | % Investment Banking 40.70 5.51 9 10,16 12.76
169 |% Principal Transactions 41,97 1.28 16 10.46 16.12
(170 |% Other Revenue 68,83 2.87 g 21,38 2555
171 |Number of Stores 67772.00 §1.00 104 716.00 2583.34
172 linventory Turnover 1972.82 0.05 1336 8,31 18.85
173 |% Price Change Last Trading Day 18.26 ~-20.42 1773 -0.54 -0.67
174 |Total Return 1-Week 25.91 -34.46 1773 2.55 2.61
175 | Total Return 4-Week 50.31 -36.73 1772 1.04 1.10
176 | Total Return 13-Week 79.83 -70.16 1770 -2.71 -2.69
177 _|Total Return 26-Week 160.48 -78.90 1762 7.07 10.34
178 |[total Return YID 190.16 -85.35 1753 1.51 4.24
179 [Total Return 1-Year 4417.28 -81.97 1749 10.66 18.01
180 |Total Return 3-Year 220.19 -52.23 1704 17.63 20.75
181 |Total Return 5-Year 91.44 -59.95 1620 8,35 6.98
182 |Total Return 10-Year 65.47 «26.42 1284 10.20 10.47
183 [Total Return 2004 607.61 ~17.46 1759 15.72 19.28
184 |Total Return 2003 877,32 -54.38 1742 36.20 50.04
185 |Total Return 2002 279.52 -95 32 1718 -10.44 ~12.59
186 |Total Return 2001 735.86 -88.51 1666 4.92 16.34
187 |Total Return 2000 489,76 -98.99 1624 8.97 17.62
188 |Total Return 1989 2618.40 -88.26 1667 5,24 44 16
189 [Total Return 1998 966.38 -86.46 1494 6.97 19.20
190 |[Total Return 1997 511.03 -72.63 1437 30.53 33.66
181 |Total Return 1996 32917 ~70.39 1389 20.81 25,48
192 [Total Return 1995 856.64 -74.19 1308 30.65 40,86
193 |Relative Strength 1 Week 99.00 1.00 1757 58.00 54.08
194 |Relative Strength 1 Month 100.00 1.00 1759 51.00 56.85
195 |Relative Strength 3 Manths 92.00 1.00 1767 53.00 53.24
196 |Volume Last Trading Day 2079577869 300.00 1763 509323.650: 2723064.82
197 |Avg Trading Volume Last 2 Weeks 2079577869 487.00 1784 650450.001 300214926
198 Avg Trading Volume Last Month 2027910633 490.00 47631 625105.00F 2992371.14
199 Avg Trading Volume Last 3 Months 1873863467 456.00 17611 671686.001 2717401.94
200 iAvg Trading Volume Last 6 Months 1902400466 361,00 1767 573269.00! 2688190.83
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201 |Avg Trading Velume Last Year 1902499466 392.00 1751 588463.00: 2766631.70
202 1lLiquidity Ratio NA NA ") NA NA
203 {Short Interest NA NA "] NA NA
204 Short Interest Ratio NA NA 0 NA NA
205 1Betfa 3-Year 7.48 ~1.28 1687 0.97 1.16
206 |Beta 5-Year B.12 -0.60 1598 0.88 1.11
207 |Beta 10-Year 3.99 -0.22 1272 0.81 0.90
208 |Std Dev 3-Year 137.71 7.49 1687 28,69 33.82
209 | Std Dev 5-Year 137.68 7.98 1599 33.76 39.81
210 |Std Dev 10-Year 158.43 ~ 8.08 1272 34,55 38.49
211 |1 Day Money Flow 13459,49 i -99259840, 1763 -42.30f -61925.97
212 |1 Week Money Flow 7984857.501 -87831.77 1780 24,74 4682 .40
213 |1 Month Money Flow 3593516.751 -21862.09 1760 3.92 2084.41
214 [EPS Latest Qf 1045.00 -8.01 1622 0.38 1.13
215 1EPS 1 QirAgo 935,00 -1.98 1608 (.38 1.08
218 |EPS 2 Qtrs Ago 1197.00 -2.89 1623 .36 1.20
217 JEPS 3 Qirs Ago 402.00 -6.56 1599 0,27 0.70
218 |Est % EPS Chy Fiscal Year 300.00 -98.52 1419 14,92 21.66
219 iEst % EPS Chg 1 Qtr Qut 300.00 -96.29 1331 13.66 19.62
220 kst % EPS Chg 2 Qirs Out 300.00 -90.00 1378 14.14 22,31
221 {% EPS Chg from Last Qtr 300.00 -968.55 1299 156.38 21.23
222 1% EPS 12-Month Chg Latest QY 300.00 -99.56 1385 15,46 23.65
223 |EstEPS 1st Qtr Qut 575.00 -2.80 1618 0.43 0.88
224 |Est EPS 2nd Qtr Qut 104400 -2.30 1629 0.43 1,18
225 |Est EPS 3rd Qtr Qut 975.00 -1.90 1618 0.43 1.17
226 |Est EPS 4th Qtr Qut 1050.00 -0.85 1540 0.45 1.28
227 |Proj 3-5 Yr EPS 152.00 -1.35 1654 2.50 3.1
228 1Proj 3-5 Yr % Price Change 782.00 -55.00 1658 45.00! . 57.82
229 |Proj 3-5 Y1 % Annual Total Return 57.00 -100.00 1628 11.00 11,86
230 |Proj Sales Growth Rate 80.00 ~41,50 1481 8.50 9.17
231 |Proi Cash Flow Growth Rate 83.50 -15.00 1363 11.00 12.65
232 1Proj EPS Growth Rate 86.00 -13.00 1384 13.50 15.84
233 [Proj Dividend Growth Rate 96.00 «26.00 876 8.00 11.61
234 |Proj Book Value Growth Rate 86.50 -46.00 1562 10.50 11.18
235 {Proi3-5 Yr P/ 60.00 6.50 1599 17.00 18.28
236 {Proj 3-5 Yr Relative P/IE 552 .13 1504 1.03 1.21
237 {Proj 3-5 Yr Dividend Yield 10.00 0.10 1026 1.50 1.93
238 |Current Dividend 7.40 0.00 1780 0.20 0.44
239 |% Gurrent Yield 3365 0.00 1780 0.59 1.24
240 |Earnings Predictability 100.00 5.00 1636 55.00 52.76
241 |Growth Persistence 100.00 5.00 1561 52.50 5§2.37
242 |Price Stability Rank 1006.00 5.00 1624 55.00 5263
243 |[lndustry Rank 98.00 1.00 1761 46,50 49,20
244 % insider Holdings 100.00 0.03 1519 4,70 9.68
245 | % Institutional Hoidings 99,90 0.00 1660 70.41 62.73
246 [User-Defined 1 NA NA 0 NA NA
247 {User-Defined 2 NA NA, 0 NA NA
248 [User-Defined 3 NA NA 0 NA NA
249 |User-Defined 4 NA NA 0 NA NA
250 |[User-Defined 5 NA NA 0 NA NA
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L. BY THE COMMISSION

A. Procedural History
1. On December 29, 2003, Aquila, Inc., doing business as Aquila Networks—WPC
(Aquila or Company), filed Advice Letter No. 588. This filing was accompanied by the direct

testimony and exhibits of the following Aquila witnesses: W. Scott Keith, Lisa M. Sterba,
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Michael R. Apprill, Richard O. Clayburn, Rhonda J. Schmidtlein, Randall D, Erickson, and

Daniel K. Tyrrell.

2. The subject filing was made pursuant to a settlement agreement reached in
Aquila’s last rate case (see Decision No. C03-0697, Docket No. 025-594E). The purpose of the
filing was to implement a General Rate Schedule Adjustment (GRSA) rider of 9.60 percent to all
base rates for all customers receiving electric power and energy under the Company’s tariff. The
proposed GRSA rider would generate an annual revenue increase of $11,358,847. Aquila
requested that the tariffs accompanying Advice Letter No. 588 become effective on 30 days’

statutory notice or, in this instance, on January 29, 2004.

3. By Decision No. C04-0082, the Commission set the tariffs for hearing and

suspended their effective date for 120 days or until May 28, 2004.

4. By Decision No. R04-0207-1, a prehearing conference was scheduled for March 3,

2004,

5. Timely Notices of Intervention were filed in this proceeding by the Staff of the
Commission (Staff) and the Colorado Office of Consumer Counsel (OCC). Timely Petitions for
Leave to Intervene were also filed by the Fountain Valley Authority, the Board of Water Works of
Pueblo, Colorado, the City of Canon City, (collectively, Public Intervenors); Cripple Creek &

Victor Gold Mining Company, Holcim (U.S)) Inc. (Holcim), and the Trane Company

(collectively, CCHT).

6. At the March 3, 2004 prehearing conference, interventions were granted and a
procedural schedule proposed by the parties was considered. Decision No. R04-0227-1 adopted

the following procedural schedule: Answer testimony filed on April 12, 2004, Rebuttal and
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Cross-Answer testimony filed on May 3, 2004, hearing dates of May 24 through 28, 2004, and

Statements of Position filed within ten days after the last hearing date.

7. On March 9, 2004, Staff filed its Unopposed Motion to Vacate Hearing Dates,
Adopt Proposed Procedural Schedule, Waive Response Time, and Request for Initial
Commission Decision. Under the parties’ proposed procedural schedule, the dates for filing
Answer testimony would change from April 12, 2004, to April 30, 2004, and the dates for the
filing of Rebuttal and Cross Answer testimony would change from May 3, 2004, to June 21,
2004. It would also change the hearing dates from May 24 through 28, 2004, to July 26 through
30, 2004. Finally, it would change the date for Statements of Position from ten days after the last

hearing date to August 10, 2004.

8. By Decision No. C04-0291, the Commission agreed fo issue an initial
Comimission decision and, except with regard to a change in the deadline for filing Statements of

Position, adopted the parties’ proposed procedural schedule.

9. Decision No. R04-0341-1 adopted the procedural schedule approved by the
Commission in Decision No. C04-0291 and modified certain other procedures consistent with
the initial decision process. It also reaffirmed that the Commission would hold a public comment
hearing in Pueblo, Colorado, and that a technical conference on the financial models submitted in

the case might be necessary. The interim decision established July 14, 2004, is the date for the

technical conference.
10.  On April 30, 2004, Answer testimony and exhibits were filed by Sandra-Johnson

Jones, Bridget McGee-Stiles, Randy Garroutte, Karlton Kunzie, Larry Y. Shiao, and John P.

Trogonoski on behalf of Staff; Basil L. Copeland, Jr. and P.B. Schechter on behalf of the OCC,;
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Richard A. Baudino and Stephen J. Baron on behalf of CCHT, and Martin J. Blake on behalf of

the Public Intervenors.!

11. By Decision No. C04-0497, the Commission further suspended the effective date

of the tariffs filed with Advice Letter No. 588 an additional 90 days or until August 26, 2004.

12. On June 9, 2004, Decision No. R04-0618-I was issued which set a public hearing

in Pueblo, Colorado for July 20, 2004. A public hearing was held on that date.

13. On June 16, 2004, Decision No. R04-0642-1 was issued which set a technical
conference in Denver, Colorado for July 14, 2004. This decision also provided a series of
questions regarding the parties’ financial models. On July 7, 2004, Aquila informally requested
that its witness be allowed to participate in the technical conference by telephone. Aquila also
advised that it had revised its financial model to more clearly demonstrate its responses to the
questions posed in Decision No. R04-0642-1. The Administrative Law Judge granted the request
on the condition that Aquila would electronically send a copy to the Advisory Staff and all other
parties for their review. Aquila timely submifted the electronic copy to Advisory Staff and

counsel for the parties. The technical conference was held as scheduled.

14, On June 21, 2004, the following Aquila witnesses filed Rebuttal testimony and
exhibits: W. Scott Keith, Michael R. Apprill, Ronald A. Klote, Beth A. Armstrong, Daniel K.
Tyrrell, Ronald D. Adkins, and Donald A. Murry, Ph.D.* Cross-Answer testimony was also filed

by Public Intervenors’ witness Martin J. Blake on that date.

' Corrections to Ms. Jones’ and Mr. Blakes’s Answer testimony and exhibits were filed on June 14 and 21,
2004, respectively. On June 3, 2004, Dr. Schechter filed Appendix B to his Answer testimony.

? Mr. Keith filed Revised Rebuttal testimony on July 19, 2004, Portions of Dr. Murry’s Rebuttal testimony
were stricken by Decision No. R04-0834-1.
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15.  On June 22, 2004, Aquila filed a Motion in Limine to exclude certain pre-filed
Answer testimony and exhibits. Aquila contended that such testimony/exhibits exceeded and/or
conflicted with the regulatory principles established in Decision No. C03-0697. Responses to the
motion were filed by: Staff, the Public Intervenors, CCHT, and the OCC. The OCC also filed a
Motion to Strike the Aquila Motion in Limine. On July 9, 2004, Aquila filed a motion for leave

to reply to responses and a reply to OCC’s Motion to Strike.

16.  On July 12, 2004, Staff filed a Motion in Limine to exclude certain pre-filed
Rebuttal testimony and exhibits. Staff contended that such testimony/exhibits exceeded and/or

conflicted with the regulatory principles established in Decision No. C03-0697.

17.  On July 21, 2004, Decision No R04-0831-I was issued denying Aquila’s Motion
in Limine. On the same date, Decision No. R04-0834-1 was issued granting Staff’s Motion in
Limine.

18. On July 27, 2004, the parties submitted a Settlement Agreement and Motion for
Approval of Settlement Agreement (Seftlement). According to the parties, the Settlement
resolves all disputed issues that have arisen or could have arisen in this docket. The parties

indicate in the Settlement that the agreed upon revenue increase is just and reasonable.

19. A hearing was held in connection with the Settlement on July 30, 2004. Agquila,
Staff, and OCC witnesses presented testimony in support of the Settlement. The parties’

Settlement Agreement, as well as all pre-filed testimony submitted by the parties, was admitted
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into evidence. See Exhibits 1 and 4 through 35. In addition, the Aquila witness sponsored

Exhibits 2 and 3, which also were admitted into evidence.?

B. Findings of Fact

20.  The genesis of this case can be traced back to the Settlement Agreement approved
by the Commission in Aquila’s last rate case (see Decision No. C03-0697, Docket
No. 025-594E). Under that agreement, Aquila agreed to file a “limited” rate case on or before
December 31, 2003, using a test year ending August 31, 2003. As part of the settlement, Aquila
also agreed to be bound to certain regulatory principles adopted in the settlement, namely:
1) a return on equity of 10.75 percent; 2) a divisional capital structure of 47.5 percent equity and
52.5 percent debt; 3) a cost of debt at 7.55 percent; 4) use of an average rate base; 5) the
disallowance of the Centel acquisition adjustment; 6) annualization of Holcim’s revenue;
7) disallowance of St. Joseph Light & Power acquisition savings adjustment; 8) a 60-year
depreciation life for the Canon West substation; 9) no changes in depreciation- rates; 10) no

annualization of property taxes; and 11)only actual expenditures for homeland security

mMeasures.

21. As explained in the Direct testimony of Mr. Scott Keith, there have been certain
major changes in the Company’s electric operations since the last rate case. These include a

nearly $20 million increase in rate base and $6.5 million increase in annual capacity charges from

* Exhibit 2 shows the monthly customer impact for both a typical residential and commercial customer for
both the original $11,358,847 rate increase and the $8,200,000 rate increase proposed under the Settlement.
Exhibit 3 contains the proposed tariff sheets for the new Energy Cost Adjustment (ECA) mechanism. Those tariff

sheets include the cost figures, test period, filing dates, recovery periods, and calculation method for developing the
ECA factor of $0.00123,
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power suppliers. When taken together, in conjunction with the August 31, 2004 test year, this

results in an increase in Aquila’s annual revenue requirement of $11,358,847.

22.  Prior to settlement, the OCC asserted in its case that the amount of the increase in
Aquila’s annual revenue requirement should be $6,981,641. This results from the use of a
9.50 percent return on equity; debt at a cost of 7.66 percent; a $250,000 disallowance of
expenditures associated with ten megawatts (MW) of summer peaking capacity; disallowance of
$643,442 of increased transmission expense; removal of $8,988,947 of prepayments from rate
base; disallowance of the 14.78-day increase in revenue lag days for the effect of the Incentive
Cost Adjustment (ICA) on Cash Working Capital (CWC); a $133,000 disallowance of rate case
expenses; a disallowance of $325,182 of incentive compensation for plan year 2002;

disallowance of $143,120 of pension expense; and a disallowance of $174,602 of severance

costs.

23.  The Public Intervenors contended that the amount of the increase in Aquila’s
annual revenue requirement should be $5,244,249, This is based on a $6,000,537 increase in
revenues in order to properly reflect the increased level of transmission costs, and a disallowance

of $114,117 of transmission expense relating to the Basin power contract.

24. Based on its analysis, Staff argued that the amount of the increase in Aquila’s
annual revenue requirement should be $4,961,667. This results from the use of a 9.75 percent
return on equity; debt at a cost of 7.42 percent; a $2,742,487 disallowance of expenditures
associated with excess capacity; disallowance of $114,117 of transmission expense relating to the
Basin power contract; an increase in deferred taxes of $2,780,465 to include all deferred account

balances; disallowance of the 14.78-day increase in revenue lag days for the effect of the ICA on
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CWC; a $216,000 disallowance of rate case expenses; restoration of a credit balance of $259,546

for corporate aircraft; disallowance of $15,987 of payroll expense; and a disallowance of

$1,830,609 of cost allocations for nonregulated operations.

25,  Finally, CCHT contended that the amount of the increase in Aquila’s annual
revenue requirement should be $3,458,286. This is based on the use of a 9.00 percent return on
equity, debt at a cost of 7.55 percent; a $6,501,084 increase in revenue in order to properly reflect
the increased level of transmission costs; and disallowance of $114,117 of transmission expense

relating to the Basin power contract.

1. The Settlement’s Regulatory Principles

26.  Under the Settlement agreed upon by the parties, base rates would increase by
$8.2 million while energy costs collected through a new Energy Cost Adjustment (ECA)
mechanism would decrease by $5.424 million.* The net effect on ratepayers of these two changes
would be an increase of $2.776 million. The parties intend for this change in rates to take effect

on or about September 1, 2004.

27.  The Settlement lists the regulatory principles agreed to by the parties in this case.
They include the following: a return on equity of 10.25 percent; a divisional capital structure
consisting of 47.50 percent equity and 52.50 percent debt; a cost of debt of 7.42 percent (this
produces an overall cost of capital, or rate of return on rate base, of 8.76 percent); an increase in
income taxes of $142,127 as a result of the effect of the interest deduction associated with the
embedded cost of debt; the elimination of $250,000 of capacity charges associated with a 2004

peaking contract; the exclusion of $1,204,903 of the new Public Service Company of Colorado

* The new ECA mechanism is intended to replace the existing ICA.
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(Public Service) capacity costs and $200,487 of the new Public Service transmission costs; the
elimination of other transmission expense of $114,167 associated with an expired Basin power
contract; the reduction of Aquila’s payroll annualization by $15,987 to reflect the actual
percentage wage increase granted; an increase in administrative and general expense of $19,467
to reflect the reconciliation adjustment; the elimination from the CWC calculation of the
amortization of prepayments that resides in operating and maintenance expense in this docket
and in the next revenue requirement proceeding; and an increase of income taxes by $686,075

resulting from the effect of these various adjustments.

28.  The parties agree that the overall $8.2 million annual revenue requirement
increase will be collected from all customers through a new, uniform GRSA rider in such a

manner that the overall percentage increase in base rates will be 6.93 percent.

2. Incentive Cost Adjustment/Electric Cost Adjustments

29.  Aquila currently has an ICA mechanism which allows it to recover fuel and
purchased energy costs on an expedited basis. The ICA contains an incentive aspect for Aquila to
reduce energy costs below its base level. When actual energy costs are below its base energy cost
level, it retains 25% of the cost reductions.” The ICA rider is based upon a historical test year of
September 1 through August 31. The updated ICA rider is filed each year on October 1, and the

approved costs are recovered during the next year during the November 1 through October 31

time period.

* Conversely, the sharing aspect of the ICA also puts Aquila at risk for absorbing 25 percent of any energy
costs above its base energy levels.



Before the Public Utilities Commission of the State of Colorade
Decision No. C04-0999 4 DOCKET NO. 045-035E

30.  Under the Settlement, the parties have agreed to terminate the ICA and replace it
with an ECA. It proposes that the ECA become effective with the $8.2 million rate increase that
is scheduled to go into effect on or about September 1, 2004. Unlike the ICA, the ECA will
allow Aquila to recover or to credit 100 percent of the fuel and purchased energy cost changes
above or below its base energy cost. In contrast to the current ICA, Aquila will file for ECA
changes at least twice each year, in accordance with the schedule set forth in Paragraph 3(d) of
the Settlement. The ECA base cost will be set at $22.39 per MWh effective with the new
GRSA rider. The initial ECA charge is $0.00125 per kWh. This represents a decline of $0.00303

per kWh from the ICA charge currently in effect, and an annual decline in revenue of

$5.424 million.

31.  As further justification for this change in energy cost recovery mechanisms, the
Settlement states that Aquila’s new purchase power contract with Public Service should result in
significant energy cost savings that would not be fully realized by customers under the current

sharing mechanism.

32.  The Settlement also provides that, by July 1, 2006, Aquila will file an application
to continue the ECA beyond 2006 or for implementation of a new ECA clause. The Parties
agree that the target date for the extension of the ECA or for the implementation of a new ECA

clause is April 1, 2007. During the Settlement hearing, Company witness Keith acknowledged

10



Before the Public UtHlities Commission of the State of Colorado ,
Decision No. C04-0999 * DOCKET NO. 045-035E

that Aquila has some exposure for energy costs incurred after August 2006 and the start of an

“extended” ECA.®

3. Compliance with Cost Allocations Rules

33.  Through the testimony and exhibits of Mr. Dan Tyrrell, Aquila filed a new Fully
Distributed Cost (FDC) study. It also presented a Cost Allocation Manual (CAM) updated with
data from the test year ending August 31, 2003, using the same methods approved in Aquila’s last
Phase I Rate Case. Aquila believes that its FDC and CAM comply with the requirements of the

Cost Allocation Rules, 4 Code of Colorado Regulations. 723-47, and § 40-3-114, CR.S.

34.  In its Answer testimony, Staff stated that it was unable to verify that the Aquila
accounting system applies what is in the CAM because of a lack of an audit trail. Consequently,
Staff argued that Aquila had not met its burden of proof’ and, therefore, the Commission should

not issue a finding that the CAM complies with § 40-3-114, C.R.S.

35.  As part of the Settlement, the parties agree that Aquila will discuss in a
cooperative process with Staff and any other parties that may be interested (the participants) how
Aquila’s CAM and its general ledger accounting system interact. Through this process, the
participants will analyze cost allocation/assignments to and between Aquila’s regulated and non-
regulated business activities. These discussions will occur through scheduled workshops that

will utilize the new Cost Allocation Rules expected to be promulgated in Docket No. 04R-003EG

¢ Examination of the ECA filing schedule table on pages 7 and 8 reveals that the last test period for energy
costs ends in August 2006. To the extent the “extended” ECA, which is to be filed on July 1, 2006, does not take
effect on August 1, 2006, the Company may not be able to recover some energy costs above iis base cost of energy
of $22.39/MWH. Likewise, to the extent energy costs are lower than the base energy costs in the August 2006 time
period, customers would not see any corresponding reductions.

7 See Answer Testimony of Sandra Johnson-Jones page 24.

il
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(the new rules). The scheduling of the workshops will commence within 90 days of the effective

date of the new rules.

36. In the workshops, the participants will start with an evaluation of the CAM and
the FDC study filed in this case. The participants will then discuss the development of a new
CAM and will discuss it on a department-by-department basis. The workshops will address the
correlation between Aquila’s accounting system and the new CAM. The parties believe that this
evaluation will result in fair and reasonable cost assignments and allocations of costs to and
between the Company’s regulated and non-regulated business activities consistent with the

requirements of § 40-3-114, C.R.S,, and the new rules.

37.  The Settlement provides that the participants shall have reasonable access to
relevant information, subject to an appropriate non-disclosure agreement, concerning the
Company’s costs that could be assigned between and among regulated and non-regulated
services. In the event the participants do not receive such information in a timely fashion, the
participants may formally seek assistance from the Commission including, as necessary, a request
to employ formal discovery processes. Finally, if the participants in the workshop process are not
able to agree on an approach to accomplish a fair and reasonable aliocétion of costs to and
between the Company’s regulated and non-regulated business activities, the participants agree to
notify all participants in writing, and the unresolved issue(s) shall be submitied to the

Comimission no later than 60 days after receipt of the written notification.

38.  Once a new CAM is developed that is consistent with the new rules, Aquila will

file the new CAM and a new FDC study. The target date for such filing will be 18 months after

12
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the effective date of the new rules, which date may be extended by mutual agreement of the

participants.

C. Conclusions

39.  We conclude that the Settlement Agreement should be approved. We find that the
regulatory principles used to develop the $8.2 million base rate increase in conjunction with the
energy cost decrease of $5.424 million for an overall increase in customer rates of $2.776 million
or 2.23 percent are just and reasonable. Additionally, changing to a 100 percent pass-through
mechanism for energy costs under an ECA, instead of the current sharing incentive contained in
the ICA, is in the public interest given Aquila’s current purchased power situation. Finally, the
establishment of workshops to allow interested parties to better understand the interaction

between Aquila’s accounting systems and its CAM and FDC is reasonable given the pending cost

allocation rulemaking,
IL. ORDER

A. The Commission Orders That:

1. The Settlement Agreement and Motion for Approval of the Settlement Agreement
filed on July 27, 2004, by Aquila, Inc., the Staff of the Colorado Public Utilities Commission, the
Colorado Office of Consumer Counsel, the Fountain Valley Authority, the Board of Water Works
of Pueblo, the City of Canon City, the Cripple Creek & Victor Gold Mining Company, Holcim

(U.S.) Inc., and the Trane Company, is approved.

2. The tariff sheets filed by Aquila, Inc., pursuant to Advice Letter No. 588 are

permanently suspended.
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3. Aquila, Inc., shall file on not less than one day’s notice to the Commission tariffs

consistent with this Decision. Such tariffs shall become effective on September 1, 2004.

4. The 20-day period provided for in § 40-6-114, C.R.S., within which to file
applications for rehearing, reargument, or reconsideration begins on the first day following the

Mailed Date of this Decision.

5. This Order is effective upon its Mailed Date.
B. ADOPTED IN COMMISSIONERS’ DELIBERATIONS MEETING
August 17, 2004.

THE PUBLIC UTILITIES COMMISSION
OF THE STATE OF COLORADO

Commissioners

GM\ORDER\C04-0999 _048-035E.doc:srs
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Decision No, C04-0999-A

BEFORE THE PUBLIC UTILITIES COMMISSION OF THE STATE OF COLORADO

DOCKET NO. 045-035E

RE: THE INVESTIGATION AND SUSPENSION OF TARIFF SHEETS FILED BY AQUILA,
INC., DOING BUSINESS AS AQUILA NETWORKS-WPC, WITH ADVICE NO., 588.

ADDENDUM

ORDER GRANTING SETTLEMENT

Mailed Date: August 25, 2004
Adopted Date: August 17, 2004
Addendum Mailed Date: August 31, 2004

Add to Decision No. C04-0999, Order Granting Settlement, the attached:

SETTLEMENT AGREEMENT AND MOTION FOR APPROVAL OF SETTLEMENT AGREEMENT;

and,

SETTLEMENT AGREEMENT ATTACHMENT A -- spreadsheet containing:

¢ Schedule 1. AQUILA NETWORKS-WPC -- CALCULATION OF SETTLEMENT

REVENUE REQUIREMENT, 12 MONTHS ENDING AUGUST 31, 2003

o Schedule 2. AQUILA NETWORKS-WPC -- STATEMENT OF OPERATIONS PER

SETTLEMENT

e Schedule 3. AQUILA NETWORKS-WPC -- JURISDICTIONAL RATE BASE PER

SETTLEMENT AGREEMENT, TEST YEAR ENDED AUGUST 31, 2003

s Schedule 4. AQUILANETWORKS-WPC -- COST OF CAPITAL PER SETTLEMENT
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DOCKET NO. 048-035E

THE PUBLIC UTILITIES COMMISSION
OF THE STATE OF COLORADO

i a B

BRUCE N. SMITH
Director
Dated at Denver, Colorado this
31st day of August, 2004.
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Attachment

Decision No. C04-0999-A

Amendment to Order Granting Settlement
DOCKET NQ. 045-035E

Page 1 of 23

BEFORE THE PUBLIC UTILITIES COMMISSION OF THE STATE OF COLORADO

DOCKET NO. 045-035E

RE: THE INVESTIGATION AND SUSPENSION OF TARIFF SHEETS FILED BY

AQUILA, INC., DOING BUSINESS AS AQUILA NETWORKS-WPC, WITH ADVICE
NO. 588.

SETTLEMENT AGREEMENT
AND MOTION FOR APPROVAL OF SETTLEMENT AGREEMENT

Aquila, Inc., doing business as Aquila Networks-WPC (“Aquila” or the
“Company”), the Trial Staff of the Colorado Public Utilities Commission (“Staff”), the Colorado
Office of Consumer Counsel ("OCC"), the Fountain Valley Authority, the Board of Water
Works of Pueblo, the City of Canon City (collectively the latter three are referred to as "Public
Intervenors"), and the Cripple Creek & Victor Gold Mining Company, Holcim (U.S.) Inc. and
the Trane Company (collectively the latter three are referred to as “CHT”) (fogether
cumulatively referred to as the “Parties”), by and through their respective undersigned counsel,
and for good and valuable consideration, herewith enter into this Settlement Agreement
(“Settlement Agreement”) to settle all disputed issues that have arisen or could have arisen in
this docket regarding Advice Letter No. 588 and accompanying tariffs. The Parties respectfully
submit that this Settlement Agreement results in a fair disposition of all disputed issues in this
docket, that the revenue requirement and revenue increase that result from this Settlement
Agreement are just and reasonable, and therefore, the Parties request that the Commission

approve this Settlement Agreement.



L. PROCEDURAL HISTORY

[, This proceeding in Docket I\Eo. 04S-035E was commenced on December 29,
2003, when Aquila filed with the Commission Advice Letter No. 588 and accompanying tariff
sheets, direct testimony and exhibits. Advice Letter No. 588 sought Commission approval for a
revenue increase of $11,358,847, based upon revenue requirements for the test year ending
August 31, 2003, which would be implemented by a General Rate Schedule Adjustment
(“GRSA”) rider of 9.60 percent applied to all base rates for all customers receiving electric
power and energy under Aquila’s Colorado tariff (PUC No. 6). Aquila filed Advice Letter No.
588 and the accompanying tariff, direct testimony and exhibits, pursuant to the settlement
agreement entered into between the parties in the Company’s last Phase I general rate case,
Docket No. 025-594E, and Decision No. C03-0697 in which the Commission approved that
settlement agreement.

2, On January 8 and 16, 2004, Aquila caused a Notice concerning ti"se filing of
Advice Letter No. 588 and these tariffs to be published in The Pueblo Chieftain, a newspaper of
general circulation in Aquila's electric service area. On January 7 and 13, 2004, Aquila caused
the Notice concerning the filing of these tariffs to be published in The Rocky Ford Daily, and on
January 8 and 15, 2004, in The Canon City Daily Record, newspapers of local circulation in
Aquila's electric service area.

3, On January 21, 2004, the Commission entered Decision No. C04-0082, the effect
of which was to suspend the effective date of Advice Letter No. 588 until May 28, 2004, and to
direct that the matter be set for hearing. By subsequent order the suspension period was

extended to August 26, 2004. (See, Decision No. C04-0497.)



4. Timely Notices of Intervention were filed by Staff and the OCC. Timely Petitions
for Leave to Intervene were filed by the Public Intervenors and by CHT, whose interventions
were granted by Decision No. C04-0207-1.

5. A prehearing conference was held on March 3, 2004, As a result, an order was
entered scheduling hearings and certain testimony filing dates, as well as other procedural
requirements and deadlines. (See, Decision No. R04-0227-1.) At the request of Staff and
supported by the other Parties, a new procedural schedule was adopted, including an initial
decision by the Commission, evidentiary hearings on July 26-30, 2004, and related dates for
filing answer, cross-answer, and rebuttal testimony and exhibits, and statements of position.
(See, Decision Nos. C04-0291 and R03-0341-1)

6. On April 30, 2004, answer testimony and exhibits were filed by Staff, OCC, CHT
and the Public Intervenors, whose witnesses recommended revenue requirement increases of
varying amounts lower than the revenue requirement increase requested by Aquila. On June 21,
2004, Aquila filed rebuttal testimony and exhibits. On June 21, 2004, the Public: Intervenors
filed cross-answer testimony and a revised exhibit of one witness.

7. On July 20, 2004, the Commission held a hearing in Pueblo, Colorado, for the
purpose of taking public comment from Aquila’s electric customers.

3. During the prehearing phase of this docket, the Parties have actively engaged in
prehearing investigation, including through audit requests, formal data requests, informal
exchanges of information, informal discussions, and settlement negotiations. Over the past
several weeks, Aquila and the other parties have spent substantial time and efforts in negotiations

to settle this rate case.



9. An agreement in principle to settle all disputed issues in this docket was reached
by the parties on July 23, 2004. At the request of the Parties, ALJ Dale Isley vacated the
hearings set for July 26-29, 2004 to allow the Parties time to prepare and to file a written
Settlement Agreement by Tuesday, July 27, 2004, A hearing on the settlement is scheduled for
Friday, July 30, 2004.

10.  This Settlement Agreement memorializes the negotiated settlement and
stipulations among the Parties. As a result of the settlement negotiations, all Parties agree, as set
forth below, that all disputed issues in this docket have been resolved to the satisfaction of the
Parties and that the revenue requirement and rate increase for all customers to which the Parties

agree in this Seftlement Agreement are just and reasonable.

11. THE SETTLEMENT

1. Revenune Requirement Increase. Aquila requested approximately $11.4 million
in additional annual revenues in this rate case filing. As a result of this settiement; the Parties
agree that the annual revenue requirement increase in this docket will be $8.2 million.

2. Components of the Settlement. For purposes of settlement, the $8.2 million
annual revenue requirement increase consists of the following specific components.
(Attachment A to this Settlement Agreement consists of spreadsheets that provide for the
Commission’s review of the details of the derivation of the $8.2 million annual revenue
requirement increase.)

a) The settled rate of return on equity for Aquila in this docket is 10.25%.
b) Aquila’s WPC divisional capital structure is adopted, consisting of

47.50% equity and 52.50% debt, along with Staff’s cost of debt of 7.42%,



d)

2)

h)

),

producing an overall cost of capital, or rate of return on rate base, of
8.76%.
The Parties agree that $250,000 of capacity charges associated with a
2004 peaking contract should be eliminated.
The Parties agree that $1,204,903 of the new Public Service Company of
Colorado (“Public Service™) Capacity costs and $200,487 of the new
Public Service Transmission costs will be excluded from the settlement
revenue requirement.
The Parties agree that other transmission expense of $114,167 associated
with an expired Basin Electric contract should be eliminated.
The Parties agree that the Company’s payroll annualization should be
reduced by $15,987 to reflect the actual percentage wage increase granted
by the Company. |
The Parties agree that the effect of the interest deduction assc;ciated with
the embedded cost of debt will increase income taxes by $142,127 in order
to reflect the settled cost of debt.
The Parties agree that administrative and general expense will be
increased by $19,467 to reflect the reconciliation adjustment.
The Parties agree that the effect of these various adjustments will increase
income taxes by $686,075.
The Parties agree that the overall $8.2 million annual revenue requirement

increase will be collected from all customers through a new, uniform



k)

GRSA rider in such a manner that the overall percentage increase in base
rates will be 6.93 percent.

Aquila agrees to eliminate from the Cash Working Capital calculation the
amortization of prepayments that resides in operating and maintenance

expense in this docket and in the next revenue requirement proceeding.

3. Incentive Cost Adjustment (“ICA”). Currently, the ICA tariff contains a

75%/25% sharing mechanism that permits Aquila to recover from or credit to customers 75% of

fuel and purchased energy cost changes above or below its base energy cost, based upon a

historical test year of September 1* through August 31%. A revised ICA rider, to adjust rates to

recover fuel and purchased energy costs, is filed each year on October 1%, and the approved costs
p

are recovered during the next year from November 1% through October 31%. (See, Aquila’s

Colorado Electric Tariff, Sheets 8§9-91.)

a)

b)

The ICA will be modified to an Energy Cost Adjustment (“ECA”)
effective with the $8.2 million rate increase to allow Aquila tc; recover or
to credit 100% of the fuel and purchased energy éost changes above or
below its base energy cost. In addition, Aquila will file for ECA changes
at least twice each year, in accordance with the schedule set forth in
Paragraph 3(d). The ECA base cost will be increased to $22.39 per Mwh
effective with the new GRSA rider that is scheduled to go into effect on or
about September 1, 2004,

With the new Public Service power purchase contract effective on
January 1, 2004, Aquila’s cost to serve electricity became more

predictable. As a result of entering into the new Public Service power



d)

purchase contract, Aquila is even more reliant upon power and energy
supplied by Public Service than under the previous power purchase
contract. Aquila’s cost to serve is more predictable because the new
Public Service power purchase contract is tied to Public Service’s average
system (coal and gas-fired generation) cost and not tied to the production
cost of a single gas-fired generation plant or the spot market for energy.
Moreover, the Public Service power purchase contract is expected to
result in significant energy cost savings, which under the existing ICA
clause would not be fully shared with Aquila’s Colorado customers. The
vast majority of Aquila’s energy is purchased from third-party suppliers
(e.g., Public Service). These fuel purchase decisions are made by the
supplier’s management, not Aquila’s management, and are beyond
Aquila’s control. Therefore, given these circumstances, the 100% ECA
makes better sense for Aquila’s customers and Aquila than the existing
ICA.

The ECA test period will consist of a historical test period that contains
two of the summer months, either June-July or August-September. The
goal of the Parties is that this design of the six-month ECA test periods
will better moderate the amount of deferred balances that would need to
be recovered through the ECA in any one six-month period.

The Parties contemplate the following ECA filing schedule:

File Date

Effective Date Recovery Period Test Period

On approval

1 September 2004 | Sept. 2004 — Feb. 2005 Sept. 2003 — June 2004

1 February 2005

1 March 20035 March 2005 — Sept. 2005 | July 2004 — Dec. 2004

1 September 2005

1 October 2005 Oct. 2005 — March 2006 | Jan, 2005 — July 2005




1 March 2006

1 April 2006 April 2006 — Sept. 2006 : August 2005 — Jan, 2006

1 September 2006

1 October 2006 Oct. 2006 - March 2007 | Feb, 2006 — Aug,. 2006

€)

g)

An ECA charge of $.00125 per kWh will be implemented simultaneously
with the implementation of the new GRSA rider in September 2004. This
ECA charge represents a decline of $.00303 per kWh from the ICA charge
currently in effect, and an annual decline in revenue of $5.424 million. As
a result of the combination of the rate increase and ICA decrease, the
customers will see a net annual increase of $2.776 million or 2.23% when
the new GRSA rider is implemented on or about September 1, 2004.
Aquila will sponsor the proposed new ECA tariff, incorporating the
features agreed to above, as an exhibit in the July 30, 2004 hearing on this
Settlement Agreement. Aquila will provide the proposed ECA tariff to the
Parties prior to the hearing.

The Parties agree that the revision of the ICA to a 100% ECA will be
effective prospectively upon the effective date of the Commission’s
decision approving the rate changes stipulated in this Settlement
Agreement; the effective date of the ECA is anticipated to be on or about
September 1, 2004. The Parties further agree that the ICA fuel and
purchased energy costs incurred by Aquila up to the effective date of the
rate changes proposed in this Settlement Agreement shall continue to be
shared on a 75%/25% basis with Aquila’s customers. In order to
transition to the ECA, in its February 1, 2005 ECA filing, Aquila will

account for July and August 2004 in accordance with the ICA’s 75%/25%



LA

cost sharing and will account for September through December 2004 in

accordance with the ECA’s 100% cost recovery.

h) By July 1, 2006, Aquila will file an application to continue the ECA
beyond 2006, or for implementation of a new ECA clause. The Parties
agree that the target date for the extension of the ECA or for the
implementation of a new ECA clause is April 1, 2007.

4. Compliance with Cost Allocation Rules. Currently, within a revenue

requirements rate case proceeding, the Commission must determine whether the utility

has complied with certain Commission rules regarding cost allocations as between

regulated and nonregulated activities (see, 4 Colo. Code Regs. 723-47), and whether the

utility has complied with the statutory requirement that no ratepayer funds have been

used to subsidize a utility’s nonregulated activities. Colo. Rev. Stat. § 40-3-114.

2)

b)

In Decision No. C03-0697 in Docket No. 025-0594E, the Commission
approved, pursuant to 4 Colo. Code Regs. 723-47-6.3, Aq;ﬁla’s Fully
Distributed Cost (“FDC”) Study and changes to Aquila’s Cost Allocation
Manual (“CAM”), which were contained in the testimony and exhibits of
Mr. Dan Tyrrell (see, 4 Colo. Code Regs. 723-47-3.1.1.). The Commission
also found, in accordance with Colo. Rev. Stat. § 40-3-114, that no
ratepayer funds were used to subsidize Aquila’s nonregulated activities.

(Decision No. C03-0697, Paragraphs ITL1.60-73, pages 20-23.)

In the instant docket, through the testimony and exhibits of Mr. Dan
Tyrrell, Aquila filed a new FDC and presented a CAM updated with data

from the test year ending August 31, 2003, using the same methods



d)

approved in Decision No. C03-0697. Aquila believes that its FDC and
CAM in this docket comply with the requirements of the Cost Allocation

Rules, 4 Colo. Code Regs. 723-47, and Colo. Rev. Stat, § 40-3-114,

The Commission is currently engaged in a rule-making proceeding to
repeal and reenact the Cost Allocation Rules found in 4 Colo. Code Regs.

723-47. (See, Decision No. C04-0008 in Docket No. 04R-003EG.)

The Parties agree that Aquila will discuss in a cooperative process with
Staff, and any other Parties that may be interested (the “participants”),
how Aquila’s CAM and its general ledger accounting system interact.
Through this process, the participants will analyze cost
allocation/assignments to and between Aquila’s regulated and non-
regulated business activitiecs. These discussions will occur through
scheduled workshops, and they will utilize the new Cost Allocation Rules
expected to be promulgated in Docket No. 04R-003EG (the “new rules”).
The scheduling of the workshops would commence within 90 days of the
effective date of the new rules. In the workshops, the participants will
start with an evaluation of the CAM and the FDC study filed in Docket
No. 04S-035E. The participants will then discuss the development of a
new CAM and will discuss the new CAM on a department by department
basis. The workshops will address the correlation between Aquila’s
accounting system and the new CAM. This evaluation will result in fair
and reasonable cost assignments and allocations of costs to and between

the Company’s regulated and non-regulated business activities consistent



-
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with the requirements of Colo. Rev. Stat. § 40-3-114 and the
Commission’s expected new rules. The participants shall have reasonable
access to relevant information, subject to an appropriate non-disclosure
agreement, concerning the Company’s costs that could be assigned
between and among regulated and non-regulated services. In the event the
participants do not receive such information in a timely fashion, the
participants may formally seek assistance from the Commission including,
as necessary, a request to employ formal discovery processes. Finally, if
the participants in the workshop process are not able to agree on an
' approach to accomplish a fair and reasonable allocation of costs to and
between the Company’s regulated and non-regulated business activities,
the participants agree to notify all participants in writing that the
unresolved issue(s) shall be submitted to the Commission no later than

sixty (60) days after receipt of the writien notification.

€) Once a new CAM is developed that is consistent with the new rules,
Aguila will file the new CAM and a new FDC study. The target date for
such filing will be 18 months after the effective date of the new rules,

which date may be extended by mutual agreement of the participants.

5. The New GRSA Rider. The Parties agree that the $8.2 million revenue increase
will be collected through the new GRSA rider of 6.93% for all customers. The new GRSA rider
is intended to be in effect only until the Commission authorizes its revision and/or termination
by entry of a lawful final decision in another docket. By agreeing to this Paragraph S, the

Parties, who are also parties in Aquila’s currently pending Phase T (Docket No. 038-539E), do



not waive any of their rights to make any arguments in that docket. Should a Party argue in an
application for rehearing, reargument or reconsideration in Phase II any issue impacted by the
6.93% rider, the Parties to this Agreement will not oppose the filing of a reply to the application
for rehearing, reargument or reconsideration on that issue.

6. If the Commission approves this Settlement Agreement, tariffs conforming to this
Settlement Agreement and implementing the agreed upon rate revisions may be ﬁ]ed on one-

day’s notice.

III. GENERAL TERMS AND CONDITIONS

l. Through active prehearing investigation and negotiation, the Parties have reached
the agreement set forth herein resolving all contested and disputed issues in this docket in a
manner which the Parties agree is just and reasonable and in the public interest. The Parties
further agree that reaching agreement by means of negotiation and settlement rather than through
litigation is in the public interest.

2. The Parties agree to present, to support, and to defend this Settlement Agreement
before the Commission and, except for Staff, the courts. The Parties further agree, if necessary,
to present testimony and exhibits to the Commission to secure the approval of this Settlement
Apgreement.

3. The Parties hereby agree that all pre-filed testimony and exhibits shall be
admitted into evidence in this docket without cross-examination. This Settlement Agreement
reflects compromise and settlement of all issues raised or that could have been raised in this

docket,



4, This Settlement Agreement shall not become effective until the issuance of a final
Commission Order approving the Settlement Agreement, which Order does not contain any
modification of the terms and conditions of this Settlement Agreement that is unacceptable to
any of the Parties. In the event the Commission modifies this Settlement Agreement in a manner
unacceptable to any Party, that Party shall have the right to withdraw from this Settlement
Agreement and proceed to hearing on the issues that may be appropriately raised by that Party in
this docket, The withdrawing Party shall notify the Commission and the Parties to this
Settlement Agreement by e-mail and facsimile within five (5) business days of the Commission
Order that the Party is withdrawing from the Settlement Agreement and that the Party is ready to
proceed to hearing; the e-mail and facsimile notice shall designate the precise issue or issues on
which the Party desires to proceed to hearing (the “Hearing Notice”).

5. The withdrawal of a Party shall not automatically terminate this Settlement
Agreement as to any other Party. However, within three (3) business days of the date of the
Hearing Notice from the first withdrawing Party, all Parties shall confer to :arrive at a
comprehensive list of issues that shall proceed to hearing and a list of issues that remain settled
as a result of the first Party’s withdrawal from this Settlement Agreement. Within five (5)
business days of the date of the Hearing Notice, the Parties shall file with the Commission a
formal notice containing the list of issues that shall proceed to hearing and those issues that
remain settled. The Parties who proceed to hearing shall have and be entitled to exercise all
rights with respect to the issues that are heard that they would have had in the absence of this
Settlement Agreement.

6. Hearing shall be scheduled on all of the issues designated in the formal notice

filed with the Commission as soon as practicable. In the event that this Settlement Agreement is



.

not approved, or is approved with conditions that are unacceptable to any Party who
subsequently withdraws, the negotiations or discussions undertaken in conjunction with the
Settlement Agreement shall not be admissible into evidence in this or any other proceeding,
except as may be necessary in any proceeding to enforce this Settlement Agreement.

7. Approval by the Commission of this Settlement Agreement shall constitute a
determination that the Settlement Agreement represents a just, equitable and reasonable
resolution of all issues that were or could have been contested among the Parties in this
proceeding.

8. All Parties specifically agree and understand that this Settlement Agreement
represents a negotiated settlement in the public interest with respect to the various Aquila rate
matters and terms and conditions of service for the sole purpose of the settlement of the matters
agreed to in this Settlement Agreement. No Party or person shall be deemed to have approved,
accepted, agreed to, or consented to any concept, theory or principle underlying or supposed to
underlie any of the matters provided for in this Settlement Agreement, other than as :speciﬁcally
provided for herein., Notwithstanding the resolution of the issues set forth in this Settlement
Agreement, none of the methods or ratemaking principles herein contained shall be deemed by
the Parties to constitute a settled practice or precedent in any future proceeding. Nothing in this
Settlement Agreement shall preclude Aquila from seeking prospective changes in its electric
rates by an appropriate filing with the Commission. Nothing in this Settlement Agreement shall
preclude any other party from filing a Complaint or seeking an Order to Show Cause to obtain

prospective changes in Aquila’s electric rates.



9. This Settlement Agreement may be executed in counterparts and by facsimile
copies of signatures, all of which when taken together shall constitute the entire Settlement

Agreement with respect to the issues addressed by this Settlement Agreement.

CONCLUSION
For the reasons stated above, the Parties respectfully request that the Commission
enter an order approving this Settlement Agreement with the finding that the Commission’s
approval of this Settlement Agreement represents a fair, just, and reasonable resolution of all

disputed issues that have arisen, or which could have arisen, in this docket.
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DATED this 27" day of July 2004.

Accepted on behalf of
AQUILA, INC, db/a
NETWORKS--WPC:

AQUILA

By:

W. Scott Keith
10700 E. 350 Highway
Kansas City, MO 64138

Approved as to form:
ABEL, BAND, RUSSELL, COLLIER,

PITCHFORD & GORDON, CHARTERED

By:

Steven H. Denman, Reg. No. 7857
240 South Pineapple Avenue
Post Office Box 49948
Sarasota, FL 34230-6948
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AQUILA NETWORKS-WPC
CALCULATION OF SETTLEMENT REVENUE REQUIREMENT
12 MONTHS ENDING AUGUST 31, 2003
DOCKET NO. 045-035E

Description
Net CPUC Jurisdictional Rate Base

Return On Rate Base

Required Net Operating Income

Net CPUC Jurisdictional Operating Income

Deficiency

income Tax Factor

Required Revenue Change

As Adjusted Base Revenue

Proposed Base Rate Increase (Surcharge)

Effect on Average Residential Customer Before I{CA-Monthly
Effect on Average Small Business Customer Before [CA-Monthly
Effect on Average Residential Customer After ICA-Monthly
Effect on Average Small Business Customer After [CA-Monthly
Residential Average Usage per Month

Small Business Average Usage per Month

L]

L I - B - B

Amount
122,489,252

8.76%
10,735,264
5,662,043
5,083,221
1.613150402
8,200,000
118,340,819
6.93%
3.57
12.06
1.7¢
4.98
596

2,342

Settlement Agreement
Attachment A
Schedule 1

!\\_



———

AWOONI BNIEVEICO ALFELN L3N 1T

[T £ BOL'YlY  $
EEE 222’8l E (529288} 5£9'080 JZLTYY £8Y'61 [ [ Lgv'onz) ez ) 100D 082) ISERLBLE SIENINE ONIEVEJO WIOL o2
{ecr'oLy’L) - eev'ely'l) {oiy) A3YNIEBO 8
893'v28°E £0Z'928 £20'089 Friy-2is 096'SY}'} (608 INSHHND 2L
- - ISWOVL GNOON 91
streiee - BEYE2HT {1°465) IWODNI NYHL #EHL0 STXVL 51
0ar'nes's . GOY'0BS'8 (2" 20v-S0¥F) NGILVZILYOWY 2 NOILVIDSHSHG ¥l
HE 12T eRY'E Lov'sl (zrg'c1} ORIz Ll W 7 ORieue0 g oNRASIUIDY 21
PEL'O0Z'E . $81'002'e W2 oJewoEnn 1L
HEegos . Lig'eeo's ¥ % O uoungquisiy 0}
ereses - IeI'95E'S WY OunsaWssE) 6
AE:7-0:0 0 (rsopie) [FLIR RN Lgrooz) 292'208'E Wy ouspnpord ¢
SZOSBL'SL £08'¥Er'L) {£08'+02"1} {o00°052} H26'6LL'0L ssegjolsenElL
TESES BNIva380 ¢
B2F QLY ¥IE - - - - - - - G2 DEY 7l ANKIATE ONILYERAGTHLOL 8
[ - 250 726 MIHIO ¥
rouposezE § - $ ¥oe'o05'eEl § ALORLOTNZ 40 SFWS T
FANGASY ONILYHIE0 )
iSOy sy LSRR SHRE] SEETH Bapeq TEHUERGY WS ENG0Y TIORSACSOETY UERHROEIL FEe0Es AFTRAES BUNES] calsnrov sY [ HITREEN] on
INEAWETLIRS  meweines mel sy UOREIRI00PY Hosfed Fed a3ag Jlqnd anmIes Hand 0oz Tty

Z ampayds
v iuBuElY
Uwessiy UL HeS

HSE0-SP0 "ON EFNI00
INSRIELSS S5 SNOHVHALO 40 INSWILYLS
S-S HUOMLEN YINDY



LINE

L~ DM B k-

AQUILA NETWORKS-WPC

Seltlement Agreement

JURISBICTIONAL RATE BASE PER SETTLEMENT AGREEMENT Attachment A
DOCKET NO, 048-035E Schedule 3
TEST YEAR ENDED AUGUST 31, 2003
AQUILA PER
DESCRIPTION REFERENCE AS ADJUSTED Prepayments CWC Statf ADIT  SETTLEMENT
PLANT IN SERVICE T ————
INTANGIBLE SEC43CH1 § 200,900 $ 200,800
PRODUCTION SEC4S8CH 1 30,275,139 30,275,139
TRANSMISSION SEC48CH 1 39,337,093 39,337,093
DISTRIBUTION SEC45CH1 144,376,374 144,376,374
GENERAL SEC 4 SCH 1 14,401,712 14,401,712
GENERAL - COMMON SEC4SCH 1 16,493,847 16,493,847
TOTAL PLANT IN SERVICE 245,085,065 245,085,065
CONSTRUCTION WORK IN PROGRESS SEC 4S8CH 1 g 0
ACQUISITION ADJUSTMENT SEC4S8CH 1 0 0
TOTAL UTILITY PLANT 245,085,065 245,085,065
0
LESS: 0
ACCUM. PROV. FOR DEPR & AMORT SEC55CH1 120,186,859 120,186,859
ACCUM AMORTIZATION & DEPLETION SEC55CH1 93,710 93,710
ACCUM. PROV. FOR AMORT OF ACQ ADJ SEC 5 SCH 1 0 0
TOTAL ACCUM. PROV. FOR DEPR & AMORT 120,280,568 120,280,569
NET PLANT IN SERVICE 124,804,496 124,804,496
o
OTHER RATE BASE ITEMS 0
MATERIALS & SUPPLIES-FUEL SECES5CH 1 662,571 662,571
MATERIALS & SUPPLIES-PLANT SEC6S5CH 1 861,015 861,015
PREPAYMENTS - OTHER SEC6SCH 1 8,988,947 (271,277} 8,717,670
CUSTOMER ADVANCES FOR CONSTRUCTION  SEC 6 SCH1 {5,115,857) {5,115,857)
CASH WORKING CAPITAL SECE5CH 1 3,742,004 {4,068,427) (326,333)
ACCUMULATED DEFERRED INCOME TAXES SEC 8 SCH 1 (3,971,208} {2,780,465) (6,751,673}
CUSTOMER DEPOSITS SECB SCH 1 (362,838} {362,838}
TOTAL OTHER RATE BASE ITEMS 4,804,925 {271,277) {4,068,427) {2,780,465) (2,315,244)
TOTAL RATE BASE $ 129809421 § {(271277) § {4,068427) § (2,780465) $ 122,489,252

-
=



AQUILA NETWORKS-WPC Settlement Agreement

COST OF CAPITAL PER SETTLEMENT Attachment A
DOCKET NO. 045-035E Schedule 4

Line Cost
No. Description Ratio Embedded Weighted

1 Common Equity 47.50% 10.25% 4.87%

2 Long-term Debt 52.50% 7.42% 3.90%

3 Total 100.00% 8.76%

4 Annualized Interest-Staff $ 4,771,568

5 Annualized Interest-WPC 3.970% 5,145,494

6 Decrease in interest Deduction $ (373,925

7 Increase in iIncome Taxes 142,127



BEFORE THE PUBLIC UTILITIES COMMISSION

OF THE STATE OF COLORADO
THE TARIFF SHEETS FILED BY )
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ADVICE LETTER NO. 588 - ELECTRIC )
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BEFORE THE PUBLIC UTILITIES COMMISSION

OF THE STATE OF COLORADO

THE TARIFF SHEETS FILED BY )
AQUILA NETWORKS - WPC WITH ) Docket No. 04S-035E
ADVICE LETTER NO, 588 - ELECTRIC )

DIRECT TESTIMONY OF RICHARD A. BAUDINO
I. QUALIFICATIONS AND SUMMARY

Please state your name and business address.

Richard A. Baudino, J. Kennedy and Associates, Inc. ("Kennedy and Associates"),

570 Colonial Park Drive, Suite 305, Roswell, Georgia 30075.

What is your occupation and who employs you?

I am a utility rate and economic consultant holding the position of Director of

Consulting with the firm of Kennedy and Associates.

Please describe your education and professional background.

I received my Master of Arts degree with a major in Economics and a minor in
Statistics from New Mexico State University in 1982. I also received my Bachelor

of Arts degree with majors in Economics and English from New Mexico State in

1979.

J. Kennedy and Associates, Inc.

006807
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, Richard A. Baudino

Page 2
[ began my professional career with the New Mexico Public Service Commission
Staff in October of 1982 and was employed there as a Utility Economist. During my
employment with the Staff, my responsibilities included the analysis of a broad
range of issues in the ratemaking field. Areas in which I testified included cost of
service, rate of return, rate design, revenue requirements, analysis of sale/leasebacks

of generating plants, utility finance issues, and generating plant phase-ins.

In October 1989 I joined the utility consulting firm of Kennedy and Associates as a
Senior Consultant where my duties and responsibilities covered substantially the
same arcas as those during my tenure with the New Mexico Public Service
Commission Staff. [ became Manager in July 1992 and was named to my current

position in January 1995.

Exhibit (RAB-1) summarizes my expert testimony experience.

On whose behalf are you testifying in this proceeding?

I am testifying on behalf of Cripple Creek & Victor Gold Mining Company,
Goodrich Corporation, Holeim (U.S.), Inc. and The Trane Company (collectively

referred to as “CGHT”), a group of large industrial customers of Aquila Networks-
WPC (“Aquila™).

What is the purpose of your Direct Testimony?

006808

J. Kennedy and Associates, Inc.
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Richard A, Baudino
" Page3

The purpose of testimony is to address the investor required return on equity for

Aquila.

Please summarize your recommendation.

I conclude that the investor required return on equity for Aquila is in the range of
8.80% - 9.00%. I recommend that the Commission adopt an 8.80% return on equity

for the Company in this proceeding.

How is your testimony organized?

Section II provides a summary of past and current economic conditions, which
sets the backdrop for my rate of return analysis. Section III contains a discussion

of my approach to estimating the cost of equity and the results of the

methodologies that I utilize.

006809

J. Kennedy and Associates, Inc.
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Richard A. Baudino
Page 4

II. REVIEW OF ECONOMIC AND FINANCIAL CONDITIONS

Please describe the general economic trends that have affected utilities in the

last few years.

The trend for the stock and bond markets was quite positive through the ‘90s.
Although there was a recession in late 1990 through early 1991, the markets
continued to post strong, above average gains through 1999. During the period from
1990 - 1999, the S&P 500 posted an average annual gain of 18.2%, still well above
the long-term average stock market return of 12.2%'. Long-term government bonds
also provided excellent returns during the ‘90s, averaging 8.8% per year compared

to the long-run average of 5.8%. During the 1990s, inflation remained moderate,

averaging 2.9%.

In 2000, the stock and bond markets substantially diverged. The total return for the
S&P 500 was -9.11%, while the return for small company stocks was ~3.59%.
Bonds prices, however, staged a strong rally despite two interest rate increases by
the Federal Reserve. The total return for long-term government bonds for the year
was 21.48%, with the yield failing from 6.82% at the end of 1999 to 5.58% at the

end of December 2000. The inflation rate rose to 3.39% for the year.

During 2001, the economy slowed considerably and was affected drastically by the
terrorist attacks of September 11. The unemployment rate rose to 5.8% and GDP
growth slowed to only 1.1% for the year. Stock and bond markets again showed

divergent returns. The Standard and Poor’s 500 returned —11.88% for the year,

Stocks, Bonds Bills, and Inflation 2003 Yearbook, Ibbotson Associates, pages 18 and 112.

006810

J. Kennedy and Associates, Inc.
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Richard A. Baudino

while small company stocks actually did quite well, posting a total return of 22.77%.

Long-term government bonds returned 3.70% during 2001,

For 2002, Ibbotson Associates reported that the unemployment rate rose to 6.0% and
GDP grew at an inflation-adjusted rate of 2.4%. This compares the 0.3% growth
rate for GDP in 2001. The S&P 500 returned —22.10% for the year, the third straight
yearly loss for large-company stocks. However, long-term government bond

returned 17.84%, well above the long-run average yearly return.

2003 was a much better year for the stock market in general as the U.S. economy
staged a recovery. According to the Value Line Investment Survey’s Selection and
Opinion, January 9, 2004, the S&P 500 rose 26.2% during the year. Interest rates
remained low, with the Prime Rate at 4.0%, the discount rate at 2.0%, and the
Federal Funds rate at 1.0%. The Bureau of Labor Statistics reported that the U.S.
unemployment rate stood at 5.7% at the end of December 2003, a decline from
2002. The inflation rate remained low at 2.0% for the year. Utility stocks also did
well during 2003, with prices staging a significant rally during the year. The Dow
Jones Utility Average began the year at 215.16 and closed the year at 266.9, an

increase of 24%.
What has the trend in capital costs been over the last few years?

Exhibit (RAB-2) presents a graphic depiction of the trend in interest rates from

January 1994 through February 2004. The interest rates shown are for the 20-year
UJ.S. Treasury Bond and the average public utility bond from the Mergent Bond

006811

J. Kennedy and Associates, Inc.

Page 5
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Record. Exhibit (RAB-2) shows that the yields on long-term treasury bonds
have declined significantly since early 1995, although rates have been quite volatile.
Increased bond market volatility actually began in the early 1970s, when inflation

became more of a sustained long-term concern. Interest rate volatility remains

higher now than it has been historically.

Yields have trended downward from 2002 through 2004, with the 20-year bond
yield ending the month of February 2004 at 4.94%. The yield on the average public
utility bond has also decreased significantly in 2002 and 2003, falling from 7.83% in
March 2002 to 6.17% in February 2004. As of April 5, 2004, the Moody’s average

public utility bond yield stood at 6.29%. A-rated utility bonds yielded 6.26%, while
Baa bonds yielded 6.37%.

Over the last six months, bonds have reached their lowest levels in recent history.
Exhibit  (RAB-2) shows that since 1994 public utility bond yields are at their
lowest level over that ten-year historical period. I also reviewed the Mergent Public
Utility Manual and found that average public utility bond yields have not been as

low as they are now since the 1968 — 1969 time period, almost 35 years ago.

Mr. Baudino, in your opinion what effect does the current interest rate

environment have on utility stocks?

In my view, the currently low bond yields strongly suggest lower return on equity

requirements on the part on the investing public. The results of my return on equity

006812

J. Kennedy and Associates, Inc.

Richard A. Baudino
Page 6



I FCR

~1

10
11
12
13
14
15
16
17
18

19
20
21
22
23
24
25
26
27

Richard A. Baudino
Page 7

analysis in the subsequent section of my Direct Testimony are consistent with these

historically low bond yields.

How does the investment community regard the electric utility industry as a

whole?

The Value Line Investment Survey reported the following in its March 5, 2004

report on the electric utility industry (east):

“The bankruptcy of Enron and the California energy crisis prompted a
majority of utilities to adopt a “back-to-basics” strategy in recent years.
Duguesne Light Holdings is one noteworthy example. This means that
most power companies are once again largely reliant on traditional
distribution businesses for net-profit growth. Nearly half of all the
states in the U.S. have adopted some form of retail open-market rules
since deregulation began in the mid-1990s. Nevertheless, many more

years will likely pass before the rest of the country completely embraces
retail competition.”

Value Line also noted that most electric utilities have stepped back from risky
financial energy trading ventures, enhancing future earnings predictability. Net
profit prospects for the industry through 2007 are generally favorable, but growth

prospects will not be exceptional, according to Value Line’s report.

What is your view of Value Line’s comments regarding the state of the electric

industry today?

006813
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Page 8

In my opinion, Value Line’s comments indicate that utilities have ventured into
higher risk unregulated operations that can increase risk and, in certain cases, harm
their overall financial performance. These unregulated operations have increased
risk for electric utilities. Now that many utilities have backed away from such
ventures, their overall risk should decline and their financial situations should
stabilize. Further, I believe that utility stocks have become much more attractive to
investors over the last 12 to 15 months. Much of the uncertainty brought about by
the California energy crisis and the Enron debacle has subsided, reducing the

perceived risk of utility companies in general.
How does the investment community view Aquila, Inc?

Aquila Networks is part of Aquila, Inc. and is thus affected by the situation

of the entire company, not just the regulated utility operations.

In it's April 2, 2004 report, the Value Line Investment Survey noted the

following:

“Ever since the power markets collapsed two ears ago, thereby
weakening the company considerably, Aquila has been divesting
assets and exiting as much of the energy-marketing business as
possible. In the first quarter of 2004, sales of the company’s
British utility and the bulk of its domestic independent power
projects brought in $300 million. The sale of Aquila’s Canadian
utilities should raise over $600 million. Some of the proceeds
(along with cash on hand) will be used to retire $400 million of
debt that comes due in the second half of 2004. The rest could be
used for additional debt reduction or to buy out some
unattractive power-marketing agreements and gas prepay

006814
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contracts that are a legacy of Aquila’s participation in energy
marketing,

* % k%

We expect Aquila’s losses to decline gradually, but the company
will still be in the red for a while. Rate relief, the effects of a cost-

cutting program, and reduced energy-marketing losses should
produce bottom-line improvement in 2004 and 2005.”

Aquila’s management suspended the commeon stock dividend in 2002.

During my research on Aquila, I visited the Company’s web site and obtain
a news release from the Company dated March 10, 2004. In this release, the
Company reported a fully diluted loss of $0.18 per share for the fourth
quarter of 2003, or a net loss of $34 million for the quarter. The Company
also reported a fully diluted loss of $1.73 per share for the full year of 2003,
or a net loss of $336.4 million. Aquila, Inc. noted that most of the charges
and margin losses were related to “the execution of Aquila’s ongoing plan to

refocus on its core utility operations.” This news release also included the

following quote:
“ ‘Our core domestic utility business remains sound,” said
Richard C. Green, Aquila chairman and chief executive officer.

‘We’re concentrating now of taking it to the next level in terms
of customer service, efficiency and effectiveness.’ ”

J. Kennedy and Associates, Inc.

Richard A. Baudino

Page 9
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What are the bond ratings for Aquila?

The regulated utility operations do not have their own bond ratings, as
Aquila, Inc. issues debt and is the entity that is rated by such agencies as

Moedy’s and Standard and Poor’s (“S&P™).

In November 2002, S&P relegated Aquila Inc.’s bond to a BB rating. This
rating is below investment grade and is now considered “junk bond” status.
In a report dated April 8, 2004, Standard and Poor’s lowered Aquila, Inc.’s
corporate credit rating to B- from B with a negative outlook. Standard and
Poor’s noted that the downgrade “reflects continued uncertainty regarding
Aquila’s ability to restructure its gas prepéy contracts and the expectation
that credit measures will remain pressuredldespite management’s efforts to

stem its deteriorating credit profile™.

What impact does Aquila, Inc’s current bond rating have on

determining a fair return on equity for Aquila Networks in this

proceeding?

J. Kennedy and Associates, Inc.

Richard A. Baudino

Page 10
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Richard A. Baudino,

It is clear that Aquila, Inc. is significantly more risky as a total company than
its regulated utility operations, which are profitable and carry much lower
risk. A higher cost of capital from risky unregulated operations should not
be passed on to Colorado ratepayers in this proceeding. It will be necessary
to screen out higher risk from the Company’s assets sales, debt leverage, and
its restructuring of its gas prepay contracts in order to determine a fair
regulated return on equity for Aquila’s regulated electric utility operations in
Colorado. I will recommend how this may be accomplished in the next

section of my direct testimony.

J. Kennedy and Associates, Inc.

Page 11’
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1il. DETERMINATION OF FAIR RATE OF RETURN

Please describe the methods you employed in estimating a fair rate of return

for Entergy.

I employed a Discounted Cash Flow ("DCF") analysis for a group of comparison
electric companies to estimate the cost of equity for Aquila’s electric operations. I
also employed a Capital Asset Pricing Model ("CAPM") analysis, although I did not

incorporate its results into my recommendation,

What are the main guidelines to which you adhere in estimating the cost of

equity for a firm?

Generally speaking, the estimated cost of equity should be comparable to the returns
of other firms with similar risk structures and should be sufficient for the firm to
attract capital. These are the basic standards set out in Federal Power Comm'n v,

Hope Natural Gas Co., 320 U.S. 591 (1944) and Bluefield W.W. & Improv. Co. v.

Public Service Comm'n., 262 U.S. 679 (1922).

From an economist's perspective, the notion of "opportunity cost” plays a vital role
in estimating the cost of equity, One measures the opportunity cost of an investment
equal to what one would have obtained in the next best alternative. For example, let
us suppose that an investor decides to purchase the stock of a publicly traded electric
utility. That investor made the decision based on the expectation of dividend

payments and perhaps some appreciation in the stock's value over time. However,
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that investor's opportunity cost is measured by what she or he could have invested in
as the next best alternative. That alternative could have been another utility stock, a

utility bond, a mutual fund, a money market fund, or any other number of

investment vehicles.

The key determinant in deciding whether to invest, however, is based on
comparative levels of risk. Our hypothetical investor would not invest in a particular
electric company stock if it offered a retum lower than other investments of similar
risk. The opportunity cost simply would not justify such an investment. Thus, the
task for the rate of return analyst is to estimate a return that is equal to the return
being offered by other risk-comparable firms. Failing this, the subject firm will be

impaired in its ability to attract capital.

What are the major types of risk faced by utility companies?

In general, risk associated with the holding of common stock can be separated into
three major categories: business risk, financial risk, and liquidity risk. Business risk
refers to risks inherent in the operation of the business. Volatility of the firm's sales,
long-term demand for its product(s), the amount of operating leverage, and quality
of management are all factors that affect business risk. The quality of regulation at

the state and federal levels also plays an important role in business risk for regulated

utility companies.

Financial risk refers to the impact on a firm's future cash flows from the use of debt

in the capital structure. Interest payments to bondholders represent a prior call on
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the firm's cash flows and must be met before income is available to the common
shareholders. Additional debt means additional variability in the firm's earnings,

leading to additional risk.

Liquidity risk refers to the ability of an investor to quickly sell an investment without
a substantial price concession. The easier it is for an investor to sell an investment
for cash, the lower the liquidity risk will be. Stock markets, such as the New York
and American Stock Exchanges, help ease liquidity risk substantially. Investors who
own stocks that are traded in these markets know on a daily basis what the market
prices of their investments are and that they can sell these investments fairly quickly.

Many electric utility stocks are traded on the New York Stock Exchange and are

considered liquid investments.

Are there any indices available to investors that quantify the total risk of a

company?

Yes. Published measures exist that categorize companies based on various measures
of risk. One of the best-known and most widely available sources is from Value
Line. Each company on which Value Line reports is assigned a Safety Rank. The
Safety Rank consists of a number from 1 to 5, with 1 being the highest - meaning
least risky - and 5 being the lowest - meaning most risky. The Safety Rank
measures the total risk of a stock and encompasses just about all factors that affect

financial and business risk. These factors include:

. Stock price volatility
. Fixed charge coverage ratio
. Quality of earnings
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Capitalization ratio
Earnings on common stock
Payout ratio

Regulatory risk

By selecting companies with the same Safety Rank, investors can be relatively

confident that the market views them as similarly risky investments.

Bond ratings are another good tool that investors may utilize to determine the risk
comparability of firms. Bond rating agencies such as Moody's and Standard and
Poor's perform detailed analyses of all the factors that contribute to the business and

financial risk of a particular investment. The end result of their analyses is a bond

rating that reflects these risks.

Discounted Cash ¥Flow Method

Q.

Please describe the basic DCF approach.

The basic DCF approach is rooted in valuation theory. It is based on the premise
that the value of a financial asset is determined by its ability to generate future net
cash flows. In the case of a common stock, those future cash flows take the form
of dividends and appreciation in price. The value of the stock to investors is the

discounted present value of future cash flows. The general equation then is:
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R R R R
= + -+ +.e.
(I+r) d+r* A+r) (t+r)y

Where: V = asset value

R = yearly cash flows

r = discount rate
This is no different from determining the value of any asset from an economic
point of view. However, the DCF model that I employ does make certain
simplifying assumptions. One is that the stream of income from the equity share
is assumed to be perpetual; that is, there is no salvage or residual value at the end
of some maturity date (as is the case with a bond). Another important assumption
is that financial markets are efficient; that is, they correctly evaluate the cash
flows relative to the appropriate discount rate, thus rendering the stock price
efficient relative to other alternatives. Finally, the model I employ also assumes a
constant growth rate in dividends. The fundamental relationship employcd in the

DCF method is described by the formula:

Po
Where: D, = the next period dividend
P, = current stock price
g = expected growth rate
k = investor-required return
It is apparent that the "k" so determined must relate to the investors' expected

return. Use of the discounted cash flow method to determine an investor-required

return is complicated by the need to express investors' expectations relative to
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dividends, earnings, and book value over an infinite time horizon. Financial
theory suggests that stockholders purchase common stock on the assumption that
there wiil be some change in the rate of dividend payments over time. We assume
that the rate of growth in dividends is constant over the assumed time horizon, but
the model could easily handle varying growth rates if we knew what they were.

Finally, the relevant time frame is prospective rather than retrospective.
What was your first step in conducting your DCF analysis for Aquila?

My first step was to construct a comparison group of companies that has a risk
profile that is reasonably similar to that of the Company. This is necessary
because the Company is a part of Aquila, Inc. and, as such, does not have publicly
traded common stock. Thus, a DCF analysis cannot be performed directly on
Aquila Netvlvorks - WPC. Using a comparison group of utilities thatc do have
publicly traded common stock is both a necessary and appropriate step in

estimating the cost of equity for Aquila in this proceeding.

Please describe your criteria for selecting the comparison group of electric

companies.

I used several criteria to select a comparison group. First, using the March 2004
issue of the C. A. Turner Utility Reports, 1 selected electric companies that were

rated either A or Baa/BBB by Moody’s and Standard and Poor’s. From that group I
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selected companies that had at least 50% of their revenues from electric operations.

This resulted in a group of electric and/or electric and gas companies that have

operational and risk profiles similar to Entergy.

From this group, [ then eliminated companies that had recently cut or eliminated

dividends, were recently or currently involved in merger or restructuring activities,

and had recent experience with significant earnings fluctuations. These criteria are

important because utilities that are undergoing those types of changes are not good

candidates for the DCF model.

The resulting group of comparison electric companies [ used in my analysis is:

00N v D

[ e B e B e B
Lo RO

Central Vermont Public Service
CINergy Corp.

Cleco Corporation
Consolidation Edison
Dominion Resources

Empire District Electric
Energy East Corporation
Entergy

Exelon

Green Mountain Power
Hawaiian Electric Industries
Northeast Utilities

NSTAR

Pinnacle West Capital Corp.
PPL Corporation

Progress Energy

Public Service Enterprise Group
SEMPRA Energy

Southern Corpany

J. Kennedy and Associates, Inc.
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You mentioned that one of your selection criteria was a bond rating of
A/BBB. Please explain why this is an appropriate criterion to use in the

selection of a comparison group in this proceeding.

It was my goal to construct a comparison group of electric utilities that was roughly
similar in risk to Aquila. Please refer to Exhibit__ (RAB-3), which lists the bond
ratings for each of these companies. As a group, the average bond rating is around a
low A, high BBB/Baa rating. In my view, these risk measures indicate that the

group is a slightly above average risk electric utility group.

It is appropriate to use an average risk group to estimate the investor required return
for the Company in this proceeding. Aquila Networks ~ WPC is a regulated utility
that is part of a larger, more risky company (Aquila, Inc.). Given that the
Company’s regulated operations are much less risky than the Aquila, Inc.’s
unregulated operations, I recommend that the Colorado Public Utilities Commission
(“CPUC”) treat the Company as an average risk electric utility in this proceeding. In
my view, such an approach will result in a fair rate of retrn that balances the

interests of both shareholders and ratepayers.

What was your first step in determining the DCF return on equity for the

comparison group?

I first determined the current dividend yield, Dy/Py, from the basic equation. My

general practice is to use six months as being the most reasonable period over which
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to estimate the dividend yield. The six-month period I used covered the period from
October 2003 through March 2004. 1 then obtained the indicated annualized
dividend as reported in the Standard and Poor's Stock Guide over the same six-
month period. The annualized dividend divided by the average monthly price

represents the average dividend yield for each month in the period.

Using this approach results in an average dividend yield for the group of 4.35%.
These calculations are shown in Exhibit (RAB-4).

Having established the average dividend yield, how did you determine the

expected growth rate for the electric comparison group?

"Expected" refers to the investor's expected growth rate. The task, in theory, is to
use a growth rate that will correctly forecast the constant rate of growth in dividends.
We refer to a perpetual growth rate since the DCF model has no cut-off point. The
obvious fact is that there is no way to know with absolute certainty whaJt investors
expect the growth rate to be in the short term, much less in perpetuity. The dividend
growth rate is a function of earnings growth and the payout ratio, neither of which is

known precisely for the future.

In this analysis, I relied on two major sources of analysts' forecasts for growth.

These sources are Value Line and Zacks Investment Research (*Zacks").

Please briefly describe Value Line and Zacks.
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Value Line is an investment survey that is published for approximately 1,700
companies, both regulated and unregulated. It is updated quarterly and probably
represents the most comprehensive and widely used of all investment information
services. It provides both historical and forecasted information on a number of
important data elements. Value Line neither participates in financial markets as a

broker nor works for the utility industry in any capacity of which I am aware.

According to Zacks’ website, Zacks “was formed in 1978 to compile, analyze, and
distribute investment research to both institutional and individual investors.”
Zacks gathers opinions from a variety of analysts on earnings growth forecasts for
numerous firms including regulated electric utilities. The estimates of the analysts

responding are combined to produce consensus average and median estimates of

earnings growth.

Why did you rely on analysts' forecasts in your analysis?

The finance literature has shown that analysts' forecasts provide better predictions of

future growth than do estimates based on historical growth alone?,

How did you utilize your data sources to estimate growth rates for the

comparison group?

See Rozeff {Journal of Forecasting, Volume 2, Issue No. 4, 1983), Brown and Rozeff (Journal of
Finance, March 1978), Moyer, Chatfield and Kelley (International Journal of Forecasting, 1985),
and a study by Vander Weide and Carleton that was incorporated as part of the Edison Electric
Institute's comments in the Federal Energy Regulatory Commission's generic cost of capital
proceedings.
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Exhibit___ (RAB-5), pages | through 4, presents the details of the calculations for
the Value Line and Zacks forecasted growth estimates. The Value Line growth
estimates are based on five-year forecasts for dividend growth and six-year forecasts
for earnings growth. The Zacks earnings growth estimates are forecasts for the next
five years. These earnings and dividend growth estimates for the comparison group

are summarized on Columns (1) through (3) of page 1 of Exhibit (RAB-5).

I also utilized the sustainable growth formula in estimating the expected growth rate.
The sustainable growth method, also known as the retention ratio method,
recognizes that the firm’s retaining a portion of its eamings fuels growth in
dividends. These retained earnings, which are plowed back into the firm's asset

base, are expected to eam a rate of return. This, in turn, generates growth in the

firm's book value, market value, and dividends.
The sustainable growth method is calculated using the following formula: -

G=BxR

Where: G = expected retention growth rate
B = the firm's expected retention ratio
R = the expected return

In its proper form, this calculation is forward-looking. That is, the investors'
expected retention ratio and return must be used in order to measure what investors
anticipate will happen in the future. Data on expected retention ratios and returns

may be obtained from Value Line.
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The expected sustainable growth estimates for the comparison group are presented

in Column (4) on page 1 of Exhibit (RAB-5). The data came from the Value

Line forecasts for the comparison group.

How did you proceed to determine the DCF cost of equity for the electric

comparison group?

To estimate the expected dividend yield {D,) for the group, the current dividend
yield must be moved forward in time to account for dividend increases over the next
twelve months. I estimated the expected dividend yield by multiplying the current

dividend yield by one plus one-half the expected growth rate.

I then added the expected growth rate ranges to the expected dividend yield for the
comparison group. The calculation of the resulting DCF returns on equity is

presented on page S of Exhibit (RAB-5). The expected growth rates range from
3.46% to 5.00%.

Please explain how you calculated your DCF cost of equity estimates.

Page 5 of Exhibit  (RAB-5) shows four alternative DCF cost of equity
calculations using the four growth estimates shown on page 1. In calculating the
average growth rates for the group, I eliminated negative earnings growth rates for
one company in the group because negative growth rates are not appropriate proxies

for long-term growth expectations.
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The DCF returns range from 7.88% to 9.45%. The DCF return on equity utilizing

the average of all the growth rates is 8.77%.

Capital Asset Pricing Model

Briefly suinmarize the Capital Asset Pricing Model ("CAPM") approach.

The theory underlying the CAPM approach is that investors, through diversified
portfolios, may combine assets to minimize the total risk of the portfolio.
Diversification allows investors to diversify away all risks specific to a particular
company and be left only with market risk that affects all companies. Thus, CAFPM
theory identifies two types of risks for a security: company-specific risk and market
risk. Company-specific risk includes such events as strikes, management errors,
marketing failures, lawsuits, and other events that are unique to a particular firm.
Market risk includes inflation, business cycles, war, variations in interest rates, and
changes in consumer confidence. Market risk tends to affect all stocks and cannot
be diversified away. The idea behind the CAPM is that diversified investors are

rewarded with returns based on market risk.

Within the CAPM framework, the expected return on a security is equal to the risk-
free rate of return plus a risk premium that is proportional to the security's market, or
nondiversifiable risk. Beta is the factor that reflects the inherent market risk of a
security. [t measures the volatility of a particular security relative to overall market
for securities. For example, a stock with a beta of 1.0 indicates that if the market

rises by 15.00%, that stock will also rise by 15.00%. This stock moves in tandem
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with movements in the overall market. A stock with a beta of 0.5 will only rise or
fall 50.00% as much as the overall market. So with an increase in the market of
15.00%, this stock will only rise 7.50%. Stocks with betas greater than 1.0 will rise
and fall more than the overall market. Thus, beta is the relevant measure of the risk

of individual securities vis-a-vis the market.

Based on the foregoing discussion, the equation for determining the return for a

security in the CAPM framework is:

K =Rf + S(MRP)

Where: K = Required Return on equity
Rf = Risk-free rate
MRP = Market risk premium
pf =Beta

This equation tells us about the risk/return relationship posited by the CAPM.
Investors are risk averse and will only accept higher risk if they receive higher
returns. These returns can be determined in relation to a stock’s beta and the market
risk premium. The general level of risk aversion in the economy determines the
market risk premium. If the risk-free rate of return is 3.00% and the required return
on the total market is 15.00%, then the risk premium is 12.00%. Any stock’s

required return can be determined by multiplying its beta by the market risk

- premium. Stocks with betas greater than 1.0 are considered riskier than the overall

market and will have higher required returns. Conversely, stocks with betas less

than 1.0 will have required returns lower than the market as a whole.
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In general, are there concerns regarding the use of the CAPM in estimating the

return on equity?

Yes. There is considerable controversy surrounding the use of the CAPM?. There is
strong evidence that beta is not the primary factor in determining the risk of a
security. For example, Value Line states that its Safety Rank is a measure of total
risk, not its calculated beta coefficient. Beta coefficients usually describe only a
small amount of total investment risk. Also, recent finance literature has questioned
the usefulness of beta in predicting the relationship between risk and required return,
Finally, a considerable amount of judgment must be employed in determining the
risk-free rate and market return portions of the CAPM equation. The analyst's
application of judgment can significantly influence the results obtained from the
CAPM. My past experience with the CAPM indicates that it is prudent to use a
wide variety of data in estimating returns. Of course, the range of results may also

be wide, indicating the difficulty in obtaining a reliable estimate from the CAPM.

How did you estimate the market return portion of the CAPM?

The first source I used was the Value Line Investment Survey for Windows. Value
Line provides a summary statistical report detailing, among other things, forecasted
growth in dividends, earnings and book value for the companies Value Line follows.
I have presented these three growth rates and the average on page 2 of Exhibit
____(RAB-6). The average growth rate is 10.52%. Combining this growth rate

For a more complete discussion of some of the controversy surrounding the use of the CAPM, refer
to 4 Random Walk Down Wall Street by Burton Malkiel, pages 229 — 239, 1999 edition.
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with the average expected dividend yield of the Value Line companies of 1.18%
results in an expected market return of 11.70%. The detailed calculations are shown

on page | of Exhibit (RAB-6).

I also considered a supplemental check to this market estimate. Ibbotson Assoctates
published a study of historical returns on the stock market in its Stocks, Bonds, Bills,
and Inflation 2004 Yearbook. Sorne analysts employ this historical data to estimate
the market risk premium of stocks over the risk-free rate. The assumption is that a
risk premium calculated over a long period of time is reflective of investor

expectations going forward. Exhibit (RAB-7) presents the calculation of the

market return using the Ibbotson historical data.

Please address the use of historical earned returns to estimate the market risk

premium,

The use of historic earned returns on the Standard and Poor 500 to estimate the
current market risk premium is rather suspect because it naively assurnes that
investors currently expect historical risk premiums to continue unchanged into the
future forever regardless of present or forecasted economic conditions. Brigham,
Shome and Vinson noted the following with respect to the use of historic risk

premiums calculated using the returns as reported by Ibbotson and Sinquefield

(referred to in the quote as “I1&S”):

“There are both conceptual and measurement problems with
using 1&S data for purposes of estimating the cost of capital.
Conceptually, there is no compelling reason to think that
investors expect the same relative returns that were earned in
the past. Indeed, evidence presented in the following sections
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indicates that relative expected returns should, and do, vary
significantly over time. Empirically, the measured historic
premium is sensitive both to the choice of estimation horizon and
to the end points. These choices are essentially arbitrary, yet can
result in significant differences in the final outcome.”™

In summary, the use of historic earned returns should be viewed with a great deal of
caution and skepticism. There is no real support for the proposition that an
unchanging, mechanistically applied historical risk premium is representative of

current investor expectations and return requirements.

How did you determine the risk free rate?

1 used the average yields on the 20-year Treasury bond and five-year Treasury
note over the six-month period from October 2003 through March 2004, The 20-
year Treasury bond is often used by rate of return analysts as the risk-free rate, but
it contains a significant amount of interest rate risk. The five-year Tres;sury note
carries less interest rate risk than the 20-year bond and is more stable than three-
month Treasury bills. Therefore, I have employed both of these securities as
proxies for the risk-free rate of return. This approach provides a reasonable range

over which the CAPM may be estimated.

What is your estimate of the market risk premium?

Brigham, E.F., Shome, D.K. and Vinson, S.R., “The Risk Premiurn Approach to Measuring a Utility’s
Cost of Equity”, Financial Management, Spring 1985, pp. 33-45.
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Exhibit (RAB-6), line 9 of page 1, presents my estimates of the market risk
premium based on a DCF analysis applied to current market data. The market risk

premium is 6.67% using the 20-year Treasury bond and 8.57% using the five-year
Treasury bond.

Utilizing the historical Ibbotson data on market returns, the market risk premium

ranges from 5.20% to 7.20%. This is shown on Exhibit (RAB-7).

How did you determine the value for beta?

I obtained the betas for the companies in the electric company comparison group
from most recent Value Line reports. The average of the Value Line betas for the
electric group is .73.

Please summarize the CAPM results.

Please refer to line 14 of page ! of Exhibit (RAB-6) for the CAPM results for
the 20-year and five-year Treasury bond yields. For the electric comparison group,

the CAPM returns are 9.37% (five-year bond) and 9.89% (20-year bond).

The CAPM results using the historical Ibbotson data range from 8.82% to 10.28%.
These results are shown on Exhibit {(RAB-7).

Conclusions and Recommendations
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Please summarize the cost of equity estimates you have developed up to this

point in your testimony.

Utilizing the DCF model, I developed cost of equity estimates for a comparison
group of electric utility companies. The results for the electric company comparison
group using the constant-growth DCF model ranged from 7.88% to 9.45%. The
results using the CAPM ranged from 8.82% to 10.28%.

What is your recommendation for a fair rate of return on equity for Aquila?

My recommended rate of return on equity range for Aquila is 8.80% - 9.00%. Given
the Company’s present circumstances, I believe this value is the most representative

of the investor-required return on equity for an average risk company such as

Aquila.

Please explain how you arrived at your recommended return on equity range

of 8.80% - 9.00% for Aquila.

My recommendation is based on the average of DCF cost of equity estimates shown
on page 5 of Exhibit ___ (RAB-5), which is 8.80%, rounded up to the nearest tenth
of a percentage point. I believe that this estimate reflects the most reasonable
representation of investor expected returns for the regulated utility operations of

Aquila, Inc.
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However, if the Commission determines that Aquila is more risky than the avarage
utility, [ recommend an adjustment of no more than 20 basis points upward from the
8.80% recommendation. 1 determined this 20 basis point adjustment in the
following manner. The average bond rating of the electric utility comparison group
is between Baa/BBB and A. For 2003, the average spread between Baa and A rated
utility bonds was 26 basis points, or 0.26%. During the six-month period from

September 2003 through February 2004, the average spread was 30 basis points, or
0.30%.

Since the comparison group’s rating is split between Baa/BBB and A, I do not
believe that it would be appropriate to add the full yield spread between Baa and A
bonds to the DCF cost of equity results. Therefore, I recommend no more than a 20
basis point risk adjustment in this proceeding. Adding 20 basis points to my

recommendation results in a cost of equity of 9.00%.

Mr. Baudino, in your Direct Testimony in the last Aquila proceeding, Docket

No. 02S-594E, dated February 2003, you recommended 10.0% for Aquila.

Does your recommendation in this case reflect changes that have occurred since

you filed your testimony in that prior proceeding?

Yes. As I noted in Section II of my Direct Testimony, utility stocks experienced a
significant rally last year. Further, the Mergent average public utility bond yield
declined from 6.92% in February 2003 to 6.17% in February 2004. This points to a
lower required return on utility stocks in general. My recommendation in this

proceeding reflects these changes.
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RESUME OF RICHARD A. BAUDINO, DIRECTOR OF CONSULTING

New Mexico State University, MLA.
Major in Economics
Minor in Statistics

New Mexico State University, B.A.
Economics
English

Twenty years of experience in utility ratemaking. Broad based experience in revenue requirement analysis,

cost of capital, utility financing, phase-ins and rate design. Has designed revenue requirerment and rate
design analysis programs.

Preparation and presentation of expert testimony in the areas of:

Electric and Gas Utility Rate Design

Cost of Capital for Electric, Gas and Water Companies
Ratemnaking Treatment of Generating Plant Sale/Leasebacks
Electric and Gas Utility Cost of Service

Revenue Requirements

Gas industry restructuring and competition
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RESUME OF RICHARD A. BAUDINO, DIRECTOR OF CONSULTING
EXPERIENCE
1989 to
Present: Kennedy and Associates:  Director of Consulting - Responsible for consulting

assignments in the area of revenue requirements, rate design, cost of capital, economic
analysis of generation alternatives, gas industry restructuring and competition.

1982 to
1989: New Mexico Puoblic Service Commission Staff: Utility Economist - Responsible for

preparation of analysis and expert testimony in the areas of rate of return, cost allocation,
rate design, finance, phase-in of electric generating plants, and sale/leaseback transactions.

CILIENTS SERYED

Regul Commissi

Louisiana Public Service Commission

Ad Hoc Committee for a Competitive
Electric Supply System

Alr Products and Chemicals, Inc.

Arkansas Electric Energy Consumers

Arkansas Gas Consumers

Armco Steel Company, L.P.

Association of Business Advocating
Tariff Equity

General Electric Company

Industrial Energy Consumers

Kentucky Industrial Utility Consurners

Large Electric Consumers Organization

Newport Steel

Northwest Arkansas Gas Consumers

Maryland Industrial Group

Occidental Chemical

PSI Industrial Group

‘Taconite Intervenors (Minnesota)

Tyson Foods
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Expert Testimony Appearances
of
Richard A. Baudino
As of April 2004
Date Case Jurisdict, Party Utility Subject
383 1780 NM New Mexico Public Bales Water Ca. Rate design, rate of
Service Commission retum.
1083 1803, NM New Mexico Public Sauthwestem Rate design.
1817 Service Comemission Etectric Coop
11/84 1833 NM New Mexico Public El Paso Electric Service contract approval,
Service Commission Co. rate design, perfomance
standards for Palo Verde
nuctear generating system
1583 1835 N New Mexico Public Pubtic Service Rate design.
Service Commission Co. of NM
1984 1848 M New Mexico Public Sangre de Crsto Rate design.
Service Commissicn Water Co,
02/85 1806 NM New Mexico Public Southwestem Rate of return,
Service Commission Public Servica Ca.
(984 1907 NM New Mexico Public Jomada Water Co. Rate of retumn,
Service Commission
11185 1987 NM New Mexico Public Southwestem Rate of retum,
Service Commiission Public Service Co.
04/86 2008 NM New Mexico Public £l Paso Blectric Phase-in plan, treatment of
Service Commission Co. salefleaseback expense.
cese 2032 NM New Mexico Pubiic El Paso Electric Salefleaseback approval.
Service Commission Co,
Q9/86 2033 NM New Mexico Public E! Paso Electric Order 1o show cause, PYNGS
Service Commission Co, audit,
Q287 2074 NM New Mexico Public El Pase Electric Diversification.
Senvice Commission Co.
0887 2089 NM New Mexica Public El Paso Eleclric Fuel factor adjustment.
Service Compmission Co.
agRr 2 N New Mexico Public i Paso Blectric Rale design.
Service Commission Ca.
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Page 4 of 10

Date  Case Jurisdict. Party Utility Subject
1088 2148 NM New Mexico Pubiic Public Service Co. Financial effects of
Service Commission of New Mexico restructuring, reorganization.
Q7ed 282 NM New Mexico Public El Pasc Electric Revenug requirements, rate
Service Commission Co. design, rale of return.
0189 2194 NM New Mexico Public Flains Electric G&T Econcmic development,
Service Commission Cocperative
1188 2253 NM New Mexico Public Plains Electric G&T Financing.
Service Commission Cooperative
0a/8s 2259 NM New Mexica Public Homestead Water Co, Rate of retum, rale
Service Commigsion design. -
1089 2262 NM New Mexico Public Public Service Ca. Rate of retum.
Service Commission of New Mexico
0883 272689 NM New Mexico Public Ruidose Natural Rate of relurn, expense
Service Commission (Gas Ca. from: affilizted
interast,
1289 B%-208.TF AR Arixaﬁsas Electric Arkansas Power Rider M-33.
Energy Consumers &Llight Co.
0180 U-17282 LA Louisiana Public Gulf States Cost of aquity.
Service Commission Utilities
0980  90-158 KY Kentucky industrial Louisville Gas Cost of equity.
Utliity Consumers & Electric Co.
0980 90004 AR Norttwest Atkansas Arkansas Westemn Cost of equity,
Gas Consumers Gas Co. franspartation rate.
1280 U-17282 LA Louisiana Public Gulf States Cost of equity.
Phase IV Service Commission Utilities
0491 91-037.4U AR Northwest Arkansas Arkansas Weslemn Transportation rates,
Gas Consumers Gas Ca.
128 91410- CH Air Products & Cincinnati Gas & Cost of equity.
EL-AIR Chemicals, ., Electric Co.
Asmnco Steel Ca.,
Genaral Blectric Co.,
Industrial Energy
Consumers
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Page 5 of 10

Date Case Jurisdict. Party Utility Subject
0592  910890-Ef FL Oceidental Chemical Fiorida Power Corp. Cost of equity, rate of
Com. retumn.
0gm2 920320 AR Arkansas Gas Arkansas Louisiana Cost of equity, rate of
Caorsumers Gas Co. return, cost-of-senvice.
0gRz i Industrial Consumers Indiana Michigan Cost of equity, rate of
for Fair Utflity Power Co. feturm.
Rates
09192 82.008-4 AR Tyson Foods General Waterworks Cost afiocation, rate
design,
0193 92.348 KY Newport Steel Co. Union Light, Heat Cost allocation.
& Power Co.
0483 39498 N P9 Industriad P8t Energy Refund allocation,
Group
01193 U-10105 M Asgsociation of Michigan Return on equity.
Businesses Consolidated
Advorating Tarif Gas Co.
Equality (ABATE)
04/93  92-1464- Oor Air Products and Circinnati Gas Retum on equity.
EL-AIR Chemicals, Inc., & Electric Co.
Ammco Steet Co,,
Industrial Energy
Consumers
09/93  9318%U AR Arkansas Gas Arkansas Louisiana Transportation service
Consumers Gas Co. terms and condifions.
0993 83080 AR Arxansas Gas Arkansas Louisiana Cost-of-service, transporta-
Consumers Gas Co. tion rates, rate supplements;
retum on equity; revenue
requirernents,
12193 U-17735 LA Louisiana Public Cajun Electric Histarical reviews; evaluation
Service Commission Power Cooperative of economic studies.
Staff
0394 10320 KY Kentucky Industrial Louisville Gas & Trimble County CWIP revenue
Utility Customers Electrig Co. refund.
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Jurisdict, Party Utitity Suhject
4794 E-15 MN Large Power Intervenors Minnesota Power Evaluation of the cost of eguity,
GR-84-001 Co. capital structure, and rate of
retuen.
514 R00942833 PA PGAW industrial Pennsyivania Gas Anglysis of recovery of transilion
Intervenors & Water Co, costs.
5/94 R-00943001 PA Calumbia industiial Columbia Gas of Evaiuation of cost aliccation,
Intervencrs Pennsylvania rate design, rate plan, and
carrying charge proposals.
T4 R-00842086 PA Armeo, Inc., West Penn Power Retum on equity and rate of
West Penn Power Co. refumn.
tndustrial Intarvenors
7194 94-0035- wv West Virgiria Moncngaheta Power Retum: or equity and rate of
E-427 Enargy Users' Group Co. return,
B8/94 8652 MD Westvaco Corp. Potomac Edison Refurn on equity and rate of
Co. returmn,
94 930357-C AR Woest Central Arkansas Arkansas Okiahoma Evaluation of fransportation
Gas Consumers Gas Carp. service. )
994 U-19804 LA Louisiana Public Gulf States Retum on equily.
Servica Commission Utilifies
934 8623 MD WMarylard industrial Baltimore Gas Transition costs.
Group & Electric Co.
g4 9415y AR Adkansas Gas Arkla, e, Cost-of-service, reie design,
Consumers rate of return.
3195 RP94-343. FERC Arkarsas Gas NorAm Gas Rate of retum.
0oo Consumers Transmissicn
4195 R-00842271 PA PP&L Industrial Pennsylvania Power Return an equity.
Customer Atiance & Light Co.
6/95 U-10755 Mi Assoctation of Consumers Power Co. Revenue requirements.
Businesses Advocating
Tariff Equity
795 8697 MD Maryland Industrial Baltimore Gas Cost allocation and rate desiga.
Group & Electric Co.
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Expert Testimony Appearances
of
Richard A. Baudino
As of April 2004
Date Case Jurisdict.  Party Utility Subject
895 95-254TF AR Tyson Foods, inc. Southwest Arkansas Refund affocation.
12811 Electric Cooperative
10/85  ERS5-1042 FERC Lovisiana Public Systems Energy Retum on Eguity.
00 Service Commissian Resources, Inc.
1185 840032 PA Industrial Energy State-wide - investigation into
Consumers of all utilites Electric Power Competition.
Pennsylvania
5196 96-036-U AR Northwest Arkansas Arkansas Westem Revenue requirements, rate of
Gas Censumers Gas Co. tetum and cost of service.
788 8725 MO Marytand Industrial Baltimore Gas Returm on Equity.
Group & Electric Co.,
Patomag Eleclric
Power Co. and
Constellation Energy Corp.
7156 J-21498 LA Louisiana Public Central Louisiana Return an equity,
Service Commission Electric Co. rate of retum.
9/96 U-22092 LA Leuisiana Publie Entergy Gulf Return on equily.
Service Commission States, Inc.
147 RPY6-199- FERC The Industrial Gas Mississippi River Revenue requirements, rate of
00 Users Conference Transmission Corp, return and cost of service.
3wy 96-420-U AR West Central Arkansas Cklahoma Revenue requirements, rate of
Arkansas Gas Gas Com. retumn, cost of service and
Com. rate design.
7197 U-11220 M Association of Michigan Gas Co. Transportation Balancing
Business Advocating and Scutheastem Provisians
Tariff Equity Michigan Gas Co.
797 R-00973944 PA Pennsylvania Pennsylvania- Rate of return, cost of
American Water American Water Co. service, revenue requirements.
Large Users Group
e 33%0-U GA Georgia Natura) Adanta Gas Light Rate of retum, restructuring
Gas Group and the issues, unbundling, rate
Georgia Textle design issues.
Manufacturers Assoc.
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of
Richard A. Baudino
As of April 2004
Date Case Jurisdict. Party Utility Subject
7198 R-0098428C PA PG Energy, Inc. PGE Industrial Cost alfocation,
Infervenars
8198 U-17735 LA Louisiana Public Cajun Electric Revenua requirements.
Service Commission Power Cooperative
10098 97-596 ME Maine Office of the Bangor Hydro- Relum on equity,
Public Advocate Efectric Co. rate of return,
o8 U-23327 LA Louisiana Public SWEPCO, CSW and Anralysis of proposed merger.
Service Commission AEP
1298 98577 ME Maing Office of the Maire Pubiic Return on equity,
Puhlic Advocate Service Co. rate of retum.
1298 U-23358 LA Louisiana Public Entergy Gulf Return on equity,
Service Commission States, inc. rate of return.
388 98-426 KY Kentucky Industrial Louisvite Gas Return an equity.
Utisity Customers, Inc. and Electic Co
99 99-082 KY Kentucky Industrial Kentucky Utilitias Retum on equity.
LUtifity Customers, Inc. Co.
4759 R-884554 PA T. W. Philiips T. W. Fhillips Allocation of purchased
Users Group Gas and Qi Co. gas costs,
/59 R-0089462 PA Columbia Industrial Columbia Gas Batancing charges.
Intervencrs of Pernsylvania
089 U-24182 LA Louisiana Public Entergy Gulf Cost of debt.
Servica Commissian States,lno,
10/89 R-00984782 PA Peaples Industrial Pecples Natiral Resfructuring issues.
intervencrs Gas Co.
1088 R-L0994781 PA Columbia Industrial Colurnbia Gas Restructuring, balancing
Intervencrs of Pennsylvania charges, rate flexing,
alternate fuel.
0100 R00994786 PA UGH Industrial UG Utiiities, Ine. Universal servica costs,
Intervenars balancing, penalty charges,
capacity assignment.
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Expert Testimony Appearancaes
of
Richard A. Baudino
As of April 2004
Date  Case Jurisdict. Party Utility Subject
0400 8829 MD Marytand Industrial Gr. Baltimors Gas & Revenue requirements, cost allocation,
& United States Electric Co. rale design.
02100 R-O0994788 PA Pann Fuel Transporation PFG Gas, Inc., and Tariff charges, bhalancing provisions.
0560 U477 LA Louisiana Public Louisiana Electric Rate restructuring.
Service Comm, Caocperative
07/00 2000080  KY Kentucky Industrial Louisville Gas Cost aflocation.
Utility Consurmers and Electric Co.
0700 U-21453 (A Louisiana Public Southwestern Stranded cost analysis,
1J-20925 (SC), Service Comm. Electric Pawer Co.
U-22092 (SC)
(Subdocket E)
Q800 RO0005654 PA Philadelphta industrial Phitadelphia Gas Irsterim refief analysis.
And Commercial Gas Works
Users Group.
1000 U-21453 LA Louisiana Public Entergy Gulf Restructuring, Business Separation Plan.
4-20925 (8C), Servica Comm, States, Inc.
U-22082 (8C)
{Subdocket B)
1400 R-00005277 PA Penn Fuet PFG Gas, Inc. and Cost allocaticn issues,
(Rebuttal) Transportation Customers North Penn Gas Co.
1200 U24883 LA Louisiana Public Entergy Gulf Retum on equity.
Service Comm. States, Inc.
03/01 U-22092 LA Louisiana Public Entergy Gulf Stranded cost analysis.
Service Comm, States, Inc.
04/01 U-21453 LA Louisiana Public Entergy Guif Restructuring issues.
1320825 (8CY, Service Comm, States, inc.
U-22002 (8C)
(Subdecket B)
(Addressing Contested lssues)
04101 R-O000E042 PA Phitadelphia Industrial and Philadelphia Gas Works Revenue requirements, cost allocation
Commercial Gas Users Group and tariff issues.
01 U-26687 LA Louisiana Public Entergy Gulf Retum cn equity.
Service Camm, States, Inc,
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Expert Testimony Appearancas
of
Richard A. Baudino
As of April 2004
Date Case Jurisdict. Party Utility Subject
Q302 1431y GA Georgia Public Adanta Gas Light Capital structure.
Service Commission
0810z 200200145 KY Kentucky industrial Colurmbia Gas of Revenue requirements.
Utitity Customers Kentucky
0902  M00021612  PA Philadeiphia industrial Philadelphia Gas Transportation rates, erms,
And Commercial Gas Works and corditians.
Users Group
0103 2002-C0169 KY Kentucky Industrial Kentucky Power Return on equity.
Uthity Customers
02003  025-5%4E Co Cripple Creek & Victor Aguila Netwarks ~ Return on equity.
Gotd Mining Company WPC
04103 U-28527 LA Louisiana Public Service Entergy Gulf Slales, Retum on equity.
Commission Inc.
10/03  CV020495AB GA The Lardings Assn,, inc. Utilities Inc. of GA Revenue requirernent &
overcharge refund
03/04 200300433 KY Kentucky Industriat Louisville Gas & Retum on equity, .
Utitity Customers Electric Cost gllccation & rate design
03104 200300434 KY Kentucky Industrial Kentucky Utilifies Returm on equity
Utility Customers
4i04 ERO3-583-000, FERC Louisiana Public Service Enteryy Corp. Returm on Equity
et al. Commissicn
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AQUILA NETWORKS - WPC
COMPARISON GROUP
S&pP
Raling
Central Vermont Public Service BBB+
CiNergy Corp. BBB+
Cleco Corporation BBB+
Consoclidation Edison A
Dominion Resources A-
Empire District Electric BBB
Energy East Corporation BBB+
Entergy BBB
Exelon A
Green Mountain Power BEBB
Hawaiian Electric industries BBB+
Northeast Utilities A-
NSTAR A
Finnacle West Capital Corp. A-
PPL Corporation A~
Progress Energy B8&B
Public Service Enterprise Group A~
SEMPRA Energy A+
Southern Company A+

N/A = Not Available

Moody's
Rating

N/A
A3
A3
Al

Baat
A3
Baaz
A2
Baal
Baa1
A3
Al
Al
Baat

A3
Al
At

Exhibit ___(RAB-3)

006850



Exhibit {RAB-4}
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AQUILA NETWORKS - WPC
COMPARISON GROUP
AVERAGE PRICE, DIVIDEND AND DIVIDEND YIELD

Oct’'3  Nov'03 Dec'03 Jan'04 Feb'04  Mar'0d
e T e vt e —

Central Vermont PS High Price (3) 23.880 24.380 24.500 24.080 24 000 23.630
Low Price (5) 22.230 22.100 22.110 23.400 21.760 22140
Avg. Price {3) 23.055 23.240 23.305 23.740 22.880 22.885

Dividend {8} 0.220 0.220 0.220 0.230 0.230 0.230
Mo. Avg. Div. 3.82% 3.79% 3.78% 3.88% 4.02% 4.02%
& mos. Avg. 3.88%

ClINergy Corp. High Price ($) 37.300 368.970 33860  39.230 39.300 41,100

Low Price (3) 356.750 35190 36470  37.480 37.170  39.450
Avg. Price ($) 36.545 36.080 378658  38.355 38235  40.275

Dividend ($) 0.460 0.460 0.460 0.470 0.470 0.470
Mo. Avg. Div. 5.03% 5.10% 4.89% 4.90% 4.92% 4.67%
6 mos. Avg. 4.92%

Cleco Corporation High Price ($) 17.000 17.920 18.360 19630 19.350  19.750

Low Price (8) 16.000 16.280 17.280  17.870 17.720 18.050
Avg. Price (3) 16.500 17.100 17.820 18,750 18.535 18.900

Dividend ($) 0.225 0.225 0.225 0.225 0.225 0.225
Mo. Avg. Div. 5.45% 5.26% 5.06% 4.80% 4.86% 4.76%
6 mos. Avg. 5.03%

Consolidated Edison High Price {$) 41.430 41310 43480 44100 44450  45.010

Low Price (8) 40.050  38.800  40.050 42210 42450  43.420
Avg. Price ($) 40.740 40055  41.765 43155 43470 44215

Dividend (8) 0.560 0.560 0.560 0.565 0.565 0.565
Mo. Avg. Div, 5.50% 5.59% 5.36% 5.24% 5.20% 5.11%
8 mos. Avg. 5.33%

Dominion Resources High Price (3) 63.500 61.740 64450 64,700 64230  65.850
Low Price ($) 60.280  58.270  80.180  £1.200 61270  $2.160
Avg. Price (8) 61.890 60.505 62315 62950 62750  64.005

Dividend ($} 0.645 0.645 0.645 0.845 0.645 0.645
Mo. Avg. Div. 4.17% 4.26% 4.14% 4.10% 4.11% 4.03%
6 mos. Avg. 4.14%

Empicre District High Price ($) 22.450 22.250 22080 22000 23.480 23.280

L.ow Price ($) 21.150 21.150 21.000 21380 21,800 22.200
Avg. Price (3) 21.800 21.700 21.525  21.690 22.540 22.725

Dividend ($) 0.320 0.320 0.320 0.320 0.320 0.320
Mo. Avg. Div. 5.87% 5.90% 5.95% 5.90% 5.68% 5.63%
6 mos. Avg. 5.82%

Energy East High Price ($) 23710 23130 23200 23750  24.250 25490

Low Price ($) 22,160 21640 22000 22290 22850  24.060
Avg. Price ($) 22,936 22385 228600  23.020 23.450 24775

Dividend ($) 0.260 0.260 0.250 0.260 0.260 0.260
Mo. Avg. Div, 4.36% 4.47% 4.42% 4.52% 4.43% 4.20%
6 mos. Avg. 4.40%
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AQUILA NETWORKS - WPC i

COMPARISON GROUP
AVERAGE PRICE, DIVIDEND AND DIVIDEND YIELD

Oct'03  Nov'03 Dec'03 Jan'04 Feb'04 Mar'd4

Entergy High Price (3) 55300 55130 57.240  58.520 60.200 59.820
Low Price (3) 53.400 51.060 52.880  56.010 57.150 57.250
Avg. Price ($) 54.350  53.095 55.080 57.285 58.675 58.535

Dividend (3) 0.450 0.450 0.450 0.450 0.450 0.450
Mo. Avg. Div. 3.31% 3.39% 3.27% 314% 3.07% 3.08%
8 mos. Avg. 3.21%

Exelon High Price ($) 65.130 65270 66620 67.180 67.470  68.870

Low Price (3) 63.300 60950 61500 64360 65090 65710
Avg. Price ($) 64.216 63110 64080 65775 66280  67.290

Dividend {3} 0.500 0.500 0.500 0.550 0.550 0.550
Mo. Avg. Div. 3.11% 3.17% 3.12% 3.34% 3.32% 3.27%
8 mos. Avg. 3.22%

Green Mountain Power  High Price ($) 22.830 22.930 23.840  23.820 26.270 26.290
Low Price (§) 22200 21980 22850 22800 23180  25.350
Avg. Price ($) 22515 22455 23245 23.210 24715 25820

Dividend (3) 0.180 0.190 0.190 0.190 0.220 0.220
Mo. Avg. Div. 3.38% 3.38% 3.27% 3.27% 3.56% 3.41%
6 mos. Avg. 3.38%

Hawaiian Electric Ind. High Price (8) 45840  48.250 48000  50.990 52950  53.750
Low Price (3) 43.320 44470 45550 47100 50580 50.700
Avg. Price ($) 44580 45360 46795 49.045 51755 52225

Dividend (3) 0.620 0.620 0.620 0.820 0.620 0.620
Mo. Avg. Div. 5.56% 547% 5.30% 5.06% 4.79% 4.75%
8 mos. Avg. 5.15%

Northeast Utilities High Price ($) 19.500 19.850 20.320 20.270 19.740 19.380

Low Price (§)  17.880 18580  19.220  19.050 18720  18.280
Avg. Price (8)  18.690  19.265 19770  19.860  19.230  18.830

Dividend ($) 0.150 0.150 0.150 0.180 0.150 0.150
Mo. Avg. Div. 3.21% 3.11% 3.03% 3.05% 3.12% 3.19%
6 mos. Avg. 3.12%

NSTAR High Price (3) 47.990 48.590 48960  49.980 51.200 52.850

tow Price (8) 45.080 46360 47.000 48.000 48.340 48,800
Avg. Price (8) 46.535 47478 47980  48.880 49,770 §1.378

Dividend {$) 0.540 0.540 0.555 0.555 0.555 0.555
Mo. Avg. Div. 4.64% 4.55% 4.63% 4.53% 4.46% 4.32%
6 mos. Avg. 4.52%

Pinnacle West High Price (§) 36.850 39.830 40480 40810 39280  39.730

Low Price (§) 34910 36.210 38580  38.070  36.800 38.020
Avg. Price ($) 35880  38.020 39.535 39.440 38.080 38.885

Dividend ($) 0.425 0.425 0.450 0.450 0.450 0.450
Mo. Avg. Div. 4.74% 4.47% 4.55% 4.56% 4.73% 4.63%
6 mos, Avg. 4.61%
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PPL Corp,

Progress Energy

Pub. Svc. Enterprise Gp.

Sempra Energy

Southern Company

Exhibt {RAB-4)

Page 3af2
AQUILA NETWORKS - WPC
COMPARISON GROUP
AVERAGE PRICE, DIVIDEND AND DIVIDEND YIELD

Oct'03  MNov'03 Dec'03_ Jan'Q4 Feb'04 Mar04
High Price (8) 42290 41370  4389C 46280 46530  47.230
Low Price ($) 38.880 39670 39950 42730 44720 44150
Avg. Price ($) 40,585 40520 41920 44505 45825 45690
Dividend (3) 0.385 0.385 0.385 0.385 0.410 0.410
Mo. Avg. Div. 3.79% 3.80% 3.67% 3.46% 3.59% 3.59%
& rmos. Avg. 3.65%
High Price (§) 46.000 43860 45730 48120 45500  47.950
Low Price ($) 42,630 41600 43400 43.020 44010 45510
Avg. Price ($) 44315 42730 44565 44570 45255 486730
Dividend (§) 0.560 0.560 0.575 0.575 0575 0.575
Mo. Avg. Div. 5.05% 5.24% 5.16% 5.16% 5.08% 4.92%
6 mos. Avg. 5.10%
High Price (§) 42,930 41400 44200 45950  47.280  47.720
Low Price {$) 40,250 39400  40.580 42.850 44700  44.850
Avg. Price {3) 41500 40400 42380 44400 45995  46.285
Dividend (3) 0.540 0.540 0.540 0.550 0.550 0.550
Mo, Avg. Div. 5.19% 5.35% 5.10% 4.95% 4.78% 4.75%
6 mos. Avg. 5.02%
High Price ($) 30.800 28380 30220  32.080 31.88C  32.990
Low Price {$) 27830 26380 27800  29.5%0 30670  30.800
Avg. Price (3) 28.265  27.370  20.080  30.795 31285  31.895
Dividend ($) 0.250 0.250 0.250 0.250 0.250 0.250
Mo, Avg. Div. 3.42% 3.85% 3.44% 3.25% 3.20% 3.14%
6 mos. Avg. 3.35% ’
High Price () 30.580 30170 30410 30560 30340 31.000
Low Price ($) 29.060 28550 29100 29110  29.050  29.800
Avg. Price (5) 26.820  20.360 28.755  29.835  28.695  30.400
Dividend ($) 0.350 0.350 0.350 0.350 0.350 0.350
Mo. Avg. Div. 4.89%  477%  471%  469%  471%  4.61%
6 mos. Avg. 4.70%

4.35%

Average Dividend Yield

Source: Standard and Poor's Stock Guide, November 2003 through March 2004, Yahoo! Finance
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AQUILA NETWORKS - WPC
COMPARISON GROUP
DCF Growth Rate Analysis
%) {2) (3} (4}
Valueg Line  Value Line Value Line
Company DPS EPS Zacks BxR
Central Vermont Public Service 4.18% 6.15% N/A 3.95%
CiNergy Corp. 2.13% 3.44% 4.00% 4.30%
Cieco Corporation 0.00% 0.04% N/A, 5,00%
Consolidation Edison 0.88% -0.04% 3.00% 2.21%
Dominion Resources 2.37% 6.68% 6.00% 6.20%
Empire District Electric 0.00% 6.24% 10.00% 1.39%
£nergy East Corporation 3.71% 1.09% 5.00% 2.67%
Entergy 8.19% 5.61% 6.00% 511%
Exelon 6.25% 5.88% 5.00% 9.39%
Green Mountain Power 8.57% 3.52% N/A 5.25%
Hawailan Electric Industries 0.00% 2.66% 4.00% 2.91%
Northeast Utilities 7.69% 9.32% 4.00% 5.70%
NSTAR 2.78% 3.00% 4.00% 4.88%
Pinnacle West Capitat Corp. §.50% 1.09% 5.00% 3.55%
PPL Corporation 3.74% 3.59% 5.00% 7.81%
Progress Energy 2.52% 1.51% 4.00% 3.52%
Public Service Enterprise Group 1.79% 1.79% 4.00% 8.73%
Sempra Energy 0.00% 4.70% 8.00% 9.00%
Southern Company 3.36% 5.18% 5.00% 4.63%
Averages Excluding Negative Values 3.46% 3.97% 5.00% 4.91%
Sources: Zacks Detailed Analysts’ Estimates, March 2004
Vatue Line Investment Survey, January 2, February 13, and March 5, 2604
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AQUILA NETWORKS - WPC
COMPARISON GROUP
DCF Growth Rate Analysis

Value Line Projected Dividend Per Share Growth

Exhibit (RAB-5)
Page 2 of 5

2002/

2003
Company DPS
Central Vermont Public Service $ 0.88
CINergy Caorp. $ 1.80
Cleco Corporation 3 ¢.90
Consolidation Edison $ 2.24
Bominion Resources 5 2.58
Empire District Electric $ 1.28
Energy East Corporation 3 1.00
Entergy 3 1.34
Exelon 3 1.92
Green Mountain Power % 0.78
Hawaiian Electric Industries $ 2.48
Northeast Utilities 3 0.58
NSTAR 3 2.18
Pinnacle West Capital Corp. 3 1.63
PPL Corporation 3 1.54
Progress Energy 3 2.26
Public Service Enterprise Group § 2.16
Sempra Energy $ 1.00
Southern Company 3 1.39

Average

Projected
DPS

1.08
2.00
0.90
2.34
2.90
1.28
1.20
2.08
2.60
1.20
2.48
0.84
2.50
213
1.85
2.56
2.36
1.00
1.64

PEPRB AN PP DG ANPNANANGHGO

Compound
Growth
Rate

4.18%
2.13%
0.00%
0.88%
2.37%
0.00%
3.71%
9,19%
6.25%
9.57%
0.00%
7.69%
2.78%
5.50%
3.74%
2.52%
1.79%
0.00%
3.36%

3.48%
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Exhibit ____{RAB-5)
& Page 3of 5
AQUILA NETWORKS - WPC

COMPARISON GROUP
DCF Growth Rate Analysis

Value Line Projected Earnings Per Share Growth

3-Year Compound
Avg. Projected Growth

Campany EPS EPS Rate

Central Vermont Public Service $ 1.29 % 1.85 6.15%
CiNergy Corp. 3 249 § 3.05 3.44%
Cleco Corporation $ 1.50 3 1.50 0.04%
Consolidation Edison 3 306 § 3.05 -0.04%
Dominion Resources 3 380 % 5.75 65.68%
Empire District Electric $ 104 § 1.50 8.24%
Energy East Corporation 3 164 3 1.75 1.09%
Entergy 3 324 § 4.50 5.61%
Exelon : $ 468 § 6.60 5.88%
Green Mountain Power $ 185 $§ 2.40 3.52%
Hawaiian Electric industries 3 299 3 3.50 2.66%
Northeast Utilities 3 123 § 2.10 9.32%
NSTAR 3 3.35 § 4.00 3.00%
Pinnacle West Capitai Corp. 3 318 § 3.40 1.09%
PPL Corporation $ 344 3 4,25 3.59%
Progress Energy $ 361 § 3.985 1.51%
Public Service Enterprise Group $ 3869 § 4.10 1.79%
Sempra Energy $ 247 § 325 4.70%
Southern Company $ 181 § 2.45 - 5.18%
Average : 3.76%

006856



Exhibit ____(RAB-5)

Page dof 5
AQUILA NETWORKS - WPC
COMPARISON GROUP
DCF Growth Rate Analysis
Sustainable Growth Calculation
Forecasted Forscasted
Payout Retention Expected Growth

Company Ratio Ratio Return Rate

Central Vermont Public Service 58.38% 41.62% 9.50% 3.95%
CliNergy Corp. 65.57% 34.43% 12.50% 4.30%
Cleco Corporation 60.00% 40.00% 12.50% 5.00%
Consolidation Edison 76.72% 23.28% 9.50% 221%
Dominion Resources 50.43% 49.57% 12.50% 6.20%
Empire District Electric 85.33% 14.67% 9.50% 1.39%
Energy East Corporation 68.57% 31.43% 8.50% 267%
Entergy 46.22% 53.78% 9.50% 511%
Exelon 39.39% 60.61% 15.50% 9.38%
Green Mountain Power 50.00% 50.00% 10.50% 5.25%
Hawaiian Electric Industries 70.86% 29.14% 10.00% 2.91%
Northeast Utilities 40.00% 60.00% 9.50% 5.70%
NSTAR 62.50% 37.50% 13.00% 4.88%
Pinnacle West Capitat Corp. 62.65% 37.35% 9.50% 3.55%
PPL Corporation 43.53% 56.47% 14.00% 7.91%
Progress Energy 64.81% 35.19% 10.00% 3.52%
Public Service Enterprise Group 57.56% 42.44% 13.50% 5.73%
Sempra Energy 30.77% 89.23% 13.00% 9.00%
Southern Company 66.94% 33.06% 14.00% 4.63%
Average 58.97% 41.03% 11.15% 4.91%
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AQUILA NETWORKS - WPC
COMPARISON GROUP
OCF Growth Rate Analysis

Exhibit {RAB-5)
Page 50f5

Dividend Yield
Growth Rate
Expected Div. Yield

DCF Return on Equity

RETURN ON EQUITY CALCULATION

COMPARISON GROUP
(N (2} (3)
Value Line Value Line Zack's

4.35% 4.35% 4.35%
3.46% 3.97% 5.00%
4.42% 4.43% 4.45%
7.88% 8.40% 9.45%

(4)

Retention

4.35%
4.91%
4.45%

9.36%

(5)

Average of

4.35%
4.33%
4.44%

8.77%
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AQUILA NETWORKS - WPC
Capital Asset Pricing Mode! Analysis

Comparison Group

20-Year Treasury Bond

Market Required Return Estimate
Expected Dividend Yield
Expected Growth
Required Returrn

Risk-free Rate of Return, 20-Year Treasury Bond
Average of Last Six Months

Risk Premium
@ 5 Month Average RFR (Line 4 minus Line 6)

Comparison Group Beta

Comparison Group Beta * Risk Premium
@ 6 Month Average RFR (Line 10 * Line 8)

CAPM Return on Equity
@ 6 Month Average RFR (Line 12 plus Line 6)

5-Year Treasury Bond

Market Required Return Estimate
Expected Dividend Yield
Expected Growth
Required Return

Rigk-free Rate of Return, 5-Year Treasury Bond
Average of Last Six Months

Risk Premium
@ 6 Month Average RFR (Line 4 minus Line 8)

Comparison Group Beta

Comparison Group Beta * Risk Premium
@ 6 Month Average RFR (Line 9 * Line 10)

CAPM Return on Equity
@ 6 Month Average RFR (Line 12 plus Line 8)

Exhibit (RAB-6)
Page 10f2

Value Line

1.18%
10.52%
11.70%

5.03%

8.67%

0.73
4.86%

9.89%

1.18%
10.52%
11.70%

3.12%

B.57T%

0.73
6.25%

9.37%

0068359
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&

AQUILA NETWORKS - WPC
Capital Asset Pricing Model Analysis
Comparison Group

Supporting Data for CAPM Analyses

20 Year Treasury Sond Data

&vg. Yield
Cclober-03 521%
November-Q3 5.47%
December-03 511%
January-04 501%
February-04 4.94%
March-04 4.72%
§ month average 5.03%
Value Screen 11t Growth Rate Data;
Forecasted Data:
Earnings 14.79%
Book Value 9.18%
Dividends 1.58%
Average 10.52%

Source: Value Line investment Survey for Windows,

March 2004

Page 2 of 2

&.Xear Treasury Bond Data
Avg. Yield

October-03 3.19%
November-03 3.29%
December-03 3.27%
January-04 3.12%
February-04 3.07%
March-04 2.719%
6 month average 3.12%
Value Line Betas
Compatison Groug:
Central Vermont Public Service 0.45
CiNergy Corp. 0.80
Cleco Corporation 1.00
Consolidation Edison 0.50
Dominien Resources 0.85
Empire District Electric 0.65
Energy East Corporation 0.75
Entergy 0.70
Exefon 0.7¢
Green Mountain Power 0.60
Hawaiian Electric Industries 0.60
Northeast Utilities 0.70
NSTAR 0.7¢
Pinnacle Wast Capital Corp. 0.80
PPL Corporation 0.90
Progress Energy 0.80
Public Service Enterprise Group 0.80
Sempra Energy 0.85
Southern Company 0.80
Average 0.73

Source: Value Line investment Reports,
January 2, February 13, and March 8, 2004
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Exhibit (RAB-T}

Arithmetic
Mean

AQUILA NETWORKS - WPC
Capital Asset Pricing Model Analysis
Historic Market Pramium
Geometric
Mean
Long-Term Annual Return on Stocks 10.40%

Long-Term Annual Income Return onlong-Term Government Bond:  5.20%

Historical Market Risk Premium 5.20%
Comparison Group Beta Q73
Beta * Market Pramium 3.79%
Current 20-Year Tresury Bond Yield 5.03%
CAPM Cost of Equity 8.82%

Saurce: Stocks, 8onds, Bills, and Inflation 2004 Yearbook, ibbotson Associates

12.40%
5.20%

7.20%
5.25%

2.03%

10.28%
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BEFORE THE
LOUSIANA PUBLIC SERVICE COMMISSION

INVESTIGATION OF SOUTHWESTERN )
ELECTRIC POWER COMPANY; REVENUE )  Docket No. U-23327,
REQUIREMENT REVIEW CONDUCTED )  Subdocket A
PURSUANT TO MERGER ORDER U-23327, )

SUBDOCKET A )

DIRECT TESTIMONY OF RICHARD A. BAUDINO
I. QUALIFICATIONS AND SUMMARY

Please state your name and business address.

Richard A. Baudino, J. Kennedy and Associates, Inc. ("Kennedy and Associates"),

570 Colonial Park Drive, Suite 305, Roswell, Georgia 30075.
What is your occupation and who employs you?

I am a utility rate and economic consultant holding the position of Director of

Consulting with the firm of Kennedy and Associates.
Please describe your education and professional background.

1 received my Master of Arts degree with a major in Economics and a minor in

Statistics from New Mexico State University in 1982. 1 also received my Bachelor

J. Kennedy and Associates, Inc. 007099
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Richard A. Baudino
Page 2
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of Arts degree with majors in Economics and English from New Mexico State in

1979.

I began my professional career with the New Mexico Public Service Commission
Staff in October of 1982 and was employed there as a Utility Economist. During my
employment with the Staff, my responsibilities included the analysis of a broad
range of issues in the ratemaking field. Areas in which I testified included cost of
service, rate of return, rate design, revenue requirements, analysis of sale/leasebacks

of generating plants, utility finance issues, and generating plant phase-ins.

In October 1989 1 joined the utility consulting firm of Kennedy and Associates as a
Senior Consultant where my duties and responsibilities covered substantially the
same areas as those during my tenure with the New Mexico Public Service
Commission Staff. | became Manager in July 1992 and was named to my current

position in January 1995,
Exhibit (RAB-1) summarizes my expert testimony experience.

On whose behalf are you testifying in this proceeding?

I am testifying on behalf of the Staff of the Louisiana Public Service Commission

("LPSC" or "Commission™).

‘What is the purpose of your Direct Testimony?

007100
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Page 3

The purpose of testimony is to address the investor required return on equity for

Southwestern Electric Power Company ("SWEPCO" or "Company").

Please summarize your recommendation.

I conclude that the investor required return on equity for SWEPCO is 8.95%.

How is your testimony organized?

Section II provides a summary of past and current economic conditions, which
sets the backdrop for my rate of return analysis. Section III contains a discussion

of my approach to estimating the cost of equity and the results of the

methodologies that I utilize.

007101
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Page 4

II. REVIEW OF ECONOMIC AND FINANCIAL CONDITIONS

Please describe the general economic trends that have affected utilities in the

last few years.

The trend for the stock and bond markets was quite positive through the ‘90s.
Although there was a recession in late 1990 through early 1991, the markets
continued to post strong, above average gains through 1999. During the period from
1990 - 1999, the S&P 500 posted an average annual gain of 18.2%, still well above
the long-term average stock market return of 12.2%'. Long-term government bonds
also provided excellent returns during the ‘90s, averaging 8.8% per year compared
to the long-run average of 5.8%. During the 1990s, inflation remained moderate,

averaging 2.9%.

In 2000, the stock and bond markets substantially diverged. The total return for the
S&P 500 was ~9.11%, while the return for small company stocks was -3.59%.
Bonds prices, however, staged a strong rally despite two interest rate increases by
the Federal Reserve. The total return for long-term government bonds for the year
was 21.48%, with the yield falling from 6.82% at the end of 1999 t0 5.58% at the

end of December 2000. The inflation rate rose to 3.39% for the year.

During 2001, the economy slowed considerably and was affected drastically by the
terrorist attacks of September 11. The unemployment rate rose to 5.8% and GDP
growth slowed to only 1.1% for the year. Stock and bond markets again showed

divergent returns. The Standard and Poor’s 500 returned —-11.88% for the year,

Stocks, Bonds Bills, and Inflation 2003 Yearbook, Ibbotson Associates, pages 18 and 112.

% 007102
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Richard A. Baudino
Page 6

What has the trend in capital costs been over the last few years?

Exhibit  (RAB-2) presents a graphic depiction of the trend in interest rates from
January 1994 through August 2004. The interest rates shown are for the 20-year
U.S. Treasury Bond and the average public utility bond from the Mergent Bond
Record. Exhibit  (RAB-2) shows that the yields on long-term treasury bonds
have declined significantly since early 1995, although rates have been quite volatile.
Increased bond market volatility actually began in the early 1970s, when inflation

became more of a sustained long-term concern.

Yields have trended downward from 2002 through 2004, with the 20-year bond
yield ending the month of September 2004 at 4.89%. The yield on the average
public utility bond has also decreased significantly over the last two years, falling
from 7.83% in March 2002 to 6.18% in August 2004. As of October 18, 2004, the
Moody’s average public utility.bond vield stood at 5.94%. A-rated utility bonds
yielded 5.92%, while Baa bonds yielded 6.15%.

Current bond yields are either at or near their lowest levels in recent history.
Exhibit __ (RAB-2) shows that since 1994 public utility bond yields are at their
lowest level over that ten-year historical period. I also reviewed the Mergent Public
Utility Manual and found that average public utility bond yields have not been as

low as they are now since the 1968 — 1969 time period, almost 35 years ago.

Mr. Baudino, in your opinion what effect does the current interest rate

environment have on utility stocks?

007104
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Page 7

In my view, the currently low bond yields strongly suggest lower return on equity
requirements on the part on the investing public. The results of my return on equity
analysis in the subsequent section of my Direct Testimony are consistent with these

historically low bond yields.

In 2003, Congress enacted a change in tax policy that lowered that tax rate on
dividends and capital gains. Please explain the effect of this tax change on

utility common stocks and on investor required returns for utilities.

Otl}er things being equal, the dividend tax rate reduction means that investors
should require lower pre-tax rates of return for utilities. This is because the after-
tax dividend streams have now become more valuable because of the reduction in
federal taxation. Thus, for a given stock price investors will discount the future
dividend payments at a lower return on equity. The stock prices that I use in my
cost of equity analyses fully incorporate the effects of this change in tax rates and
on the expected returns for utilities. This also means that investors require /ower

risk premiums for stocks compared to utility bonds.

How does the investment community regard the electric utility industry as a

whole?

The Value Line Investment Survey reported the following in its October 1, 2004

report on the electric utility industry (central):

007105
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“The Electric Utility Industry’s finances have undergone dramatic
changes since the start of the 21" century. Through the 1990s, returns
on total capital, share equity, and common equity showed relatively
little change. But starting with the year 2000, as retail competition
spread, many utilities were confronted with reduced earnings from
basic operations. This induced company managements to look for
investments elsewhere to shore up profits. Though many of these
investments were initially successful, several eventually turned sour.
That led to a weakening of finances and a reduction in earnings.

* %k kR

The power glut in 2002 resulted in a slowdown in new plant
construction the following year. This reduced borrowing needs and
lowered interest expense. In turn, it led to a rise in common equity
ratios and fixed charge coverages. Company managements initiated
additional steps to improve finances by selling unprofitable assets,
canceling acquisitions, and focusing on core business operations.

L

By the end of the current year, industry finances will probably recover
to the level attained at the start of the century. Over the next 3 to 5
years, further progress is likely. Based on our projection of steady
profit growth for the industry to 2007 to 2009, we look for solid
improvement in free cash flow.”

Value Line also noted that available funds could be used by utilities to buy back

stock, increase dividend payments, or both.

What conclusions do you draw from Value Line’s comments regarding the

state of the electric industry today?

In my opinion, it appears that the electric industry is entering a more stable, less
risky environment than it experienced during. the last few years. Companies that
focus on core electric operations will be lower risk than those with unregulated
and/or deregulated operations and investments.

007106
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How does the investment community view SWEPCO?

SWEPCO is an operating subsidiary of American Electric Power (“AEP™). As
such, SWEPCO has no publicly held common stock of its own. However,
SWEPCO’s bonds are rated by major rating agencies, namely Moody’s and
Standard and Poor’s. Currently, SWEPCO’s first mortgage bonds are rated A3 by

Moody’s and A- by Standard & Poor’s.

In its rating report on SWEPCO dated September 13, 2004, Moody’s stated its A3
rating for the Company was supported by its competitive rates and the benefits of
being affiliated with AEP. Another credit strength noted by Moody’s was that
deregulation is not occurring in SWEPCO’s service territories, providing for a more

stable and predictable operating environment.

S&P’s August 2, 2004 report on SWEPCO stated that the Company’s credit rating
was based on the consolidated credit quality of its parent, AEP. AEP’s ratings
“reflect the company’s transition to a renewed strategic focus on its core utility

operations from a business model that balanced regulated and unregulated

activities.”

007107
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1. DETERMINATION OF FAIR RATE OF RETURN

Please describe the methods you employed in estimating a fair rate of return

for SWEPCO.

I employed a Discounted Cash Flow ("DCF") analysis for a group of comparison
electric companies to estimate the cost of equity for SWEPCO’s electric operations.
I also employed a Capital Asset Pricing Model ("CAPM") analysis, although I did

not incorporate its results into my recommendation.

What are the main guidelines to which you adhere in estimating the cost of

equity for a firm?

Generally speaking, the estimated cost of equity should be comparaﬁle to the returns
of other firms with similar risk structures and should be sufficient for the firm to

attract capital. These are the basic standards set out in Federal Power Comm'n v.

Hope Natural Gas Co., 320 U.S. 591 (1944) and Bluefield W.W, & Improv. Co. v.

Public Service Comm'n., 262 U.S. 679 (1922).

From an economist's perspective, the notion of "opportunity cost" plays a vital role
in estimating the cost of equity. One measures the opportunity cost of an investment
equal to what one would have obtained in the next best alternative. For example, let
us suppose that an investor decides to purchase the stock of a publicly traded electric
utility. That investor made the decision based on the expectation of dividend

payments and perhaps some appreciation in the stock's value over time. However,
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Richard A. Baudino
Page 11

that investor's opportunity cost is measured by what she or he could have invested in
as the next best alternative. That alternative could have been another utility stock, a
utility bond, a mutual fund, a money market fund, or any other number of

investment vehicles.

The key determinant in deciding whether to invest, however, is based on
comparative levels of risk. Our hypothetical investor would not invest in a particular
electric company stock if it offered a return lower than other investments of similar
risk. The opportunity cost simply would not justify such an investment. Thus, the
task for the rate of return analyst is to estimate a return that is equal to the return
being offered by other risk-comparable firms. Failing this, the subject firm will be

impaired in its ability to attract capital.

What are the major types of risk faced by utility companies?

In general, risk associated with the holding of common stock can be separated into
three major categories: business risk, financial risk, and liquidity risk. Business risk
refers to risks inherent in the operation of the business. Volatility of the firm's sales,
long-term demand for its product(s), the amount of operating leverage, and quality
of management are all factors that affect business risk. The quality of regulation at
the state and federal levels also plays an important role in business risk for regulated

utility companies.

Financial risk refers to the impact on a firm's future cash flows from the use of debt

in the capital structure. Interest payments to bondholders represent a prior call on

007109

J. Kennedy and Associates, Inc.



+ ek

Richard A. Baudino
Page 12

PR—— oS JR——

[

oo ~1 N W ks W b e

[ T T N T R e o e e e e
B o Pt o O oo ~J [+ Lh =Y L2 b = [

RIS S B Y
~1 O h

the firm's cash flows and must be met before income is available to the common
shareholders. Additional debt means additional variability in the firm's earnings,

leading to additional risk.

Liquidity risk refers to the ability of an investor to quickly sell an investment without
a substantial price concession. The easier it is for an investor to sell an investment
for cash, the lower the liquidity risk will be. Stock markets, such as the New York
and American Stock Exchanges, help ease liquidity risk substantially. Investors who
own stocks that are traded in these markets know on a daily basis what the market
prices of their investments are and that they can sell these investments fairly quickly.
Many electric utility stocks are traded on the New York Stock Exchange and are

considered liquid investments.

Are there any indices available to investors that quantify the total risk of a

company?

Yes. Published measures exist that categorize companies based on various measures
of risk. One of the best-known and most widely available sources is from Value
Line. Each company on which Value Line reports is assigned a Safety Rank. The
Safety Rank consists of a number from 1 to 5, with 1 being the highest - meaning
least risky - and 5 being the lowest - meaning most risky. The Safety Rank
measures the total risk of a stock and encompasses just about all factors that affect

financial and business risk. These factors include:

. Stock price volatility
. Fixed charge coverage ratio
. Quality of earnings

007110
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Capitalization ratio
Earnings on common stock
Payout ratio

Regulatory risk
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By selecting companies with the same Safety Rank, investors can be relatively

confident that the market views them as similarly risky investments.

Bond ratings are another good tool that investors may utilize to determine the risk
comparability of firms. Bond rating agencies such as Moody's and Standard and
Poor's perform detailed analyses of all the factors that contribute to the business and
financial risk of a particular investment. The end result of their analyses is a bond

rating that reflects these risks.

Discounfed Cash Flow Method

Q.

Please describe the basic DCF approach.

The basic DCF approach is rooted in valuation theory. It is based on the premise
that the value of a financial asset is determined by its ability to generate future net
cash flows. In the case of a common stock, those future cash flows take the form
of dividends and appreciation in price. The value of the stock to investors is the

discounted present value of future cash flows. The general equation then is:

007111
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R R R R
V= e o 5+ T e -~
(Q+ry (Q+r)y (G+r) (1+7r)

Where: V = asset value

R = yearly cash flows

r = discount rate
This is no different from determining the value of any asset from an economic
point of view. However, the DCF model that I employ does make certain
simplifying assumptions. One is that the stream of income from the equity share
is assumed to be perpetual; that is, there is no salvage or residual value at the end
of some maturity date (as is the case with a bond). Another important assumption
is that financial markets are efficient; that is, they correctly evaluate the cash
flows relative to the appropriate discount rate, thus rendering the stock price
efficient relative to other alternatives. Finally, the model I employ also assumes a
constant growth rate in dividends. The fundamental relationship employed in the

DCF method is described by the formula:

y ]

+g
Po

Where: D, = the next period dividend
P, = current stock price
g = expected growth rate
k = investor-required return
It is apparent that the "k" so determined must relate to the investors' expected

return. Use of the discounted cash flow method to determine an investor-required

return is complicated by the need to express investors' expectations relative to
p p
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dividends, earnings, and book value over an infinite time horizon. Financial
theory suggests that stockholders purchase common stock on the assumption that
there will be some change in the rate of dividend payments over time. We assume
that the rate of growth in dividends is constant over the assumed time horizon, but
the model could easily handle varying growth rates if we knew what they were.

Finally, the relevant time frame is prospective rather than retrospective.
What was your first step in conducting your DCF analysis for SWEPCO?

My first step was to construct a comparison group of companies that has a risk
profile that is reasonably similar to that of the Company. This is necessary
because the Company is a subsidiary of AEP and, as such, does not have publicly
traded common stock. Thus, a DCF analysis cannot be performed directly on
SWEPCO. Using a comparison group of utilities that do have publicly traded
common stock is both a necessary and appropriate step in estimating the cost of

equity for SWEPCO in this proceeding.

Please describe your criteria for selecting the comparison group of electric

companies.

1 used several criteria to select a comparison group. First, using the October 2004
issue of the C. A. Turner Utility Reports, 1 selected electric companies that were

rated either A or Baa/BBB by Moody’s and Standard and Poor’s. From that group 1
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selected companies that had at least 50% of their revenues from electric operations.

This resulted in a group of electric and/or electric and gas companies that have

operational and risk profiles similar to SWEPCO.

From this group, I then eliminated companies that had recently cut or eliminated

dividends, were recently or currently involved in merger or restructuring activities,

and had recent experience with significant earnings fluctuations. These criteria are

important because utilities that are undergoing those types of changes are not good

candidates for the DCF model.

The resulting group of comparison electric companies I used in my analysis is:

NM..._A.....,—.)_-M._A._.A;—,_.M
S OWR AN BN O

O RN R

Avista Corp.

Central Vermont Public Service
CH Energy Group

CINergy Corp.

Cleco Corporation
Consolidation Edison
Empire District Electric
Energy East Corporation
Entergy

Exelon Corporation
FirstEnergy Corporation
Green Mountain Power
Hawaiian Electric Industries
Northeast Utilities

NSTAR

Pinnacle West Capital Corp.
PPL Corporation

Progress Energy

Public Service Enterprise Group
SEMPRA Energy

Southern Company

J. Kennedy and Associates, Inc.
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You mentioned that one of your selection criteria was a bond rating of
A/BBB. Please explain why this is an appropriate criterion to use in the

selection of a comparison group for SWEPCO in this proceeding.

It was my goal to construct a comparison group of electric utilities that was roughly
similar in risk to SWEPCO. Please refer to Exhibit  (RAB-3), which lists the
bond ratings for each of these companies. As a group, the average bond rating is
around a low A to high BBB. As I described in Section II of my testimony,
SWEPCO’s first mortgage bonds are currently rated A-/A3, which is at the low end
of the A range. Further, SWEPCO’s bond rating was recently raised from BBB to
A- by S&P on July 22, 2004. In my view, this group of utilities with mixed A/BBB

ratings is a reasonable proxy group for estimating the cost of equity for SWEPCO in

this proceeding.

What was your first step in determining the DCF return on equity for the

comparison group?

I first determined the current dividend yield, Dy/Py, from the basic equation. My
general practice is to use six months as the most reasonable period over which to
estimate the dividend yield. The six-month period I used covered the months from
April through September 2004. 1 obtained historical prices and dividends from
Yahoo! Finance and the Standard and Poor's Stock Guide. The annualized dividend

divided by the average monthly price represents the average dividend yield for each

month in the period.

007115

J. Kennedy and Associates, Inc.



L=}

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

o W N

Richard A. Baudino
Page 18

Using this approach results in an average dividend yield for the group of 4.35%.
These calculations are shown in Exhibit (RAB-4).

Having established the average dividend yield, how did you determine the

expected growth rate for the electric comparison group?

"Expected" refers to the investor's expected growth rate. The task, in theory, is to
use a growth rate that will correctly forecast the constant rate of growth in dividends.
We refer to a perpetual growth rate since the DCF model has no cut-off point. The
obvious fact is that there is no way to know with absolute certainty what investors
expect the growth rate to be in the short term, much less in perpetuity. The dividend
growth rate is a function of earnings growth and the payout ratio, neither of which is

known precisely for the future.

In this analysis, I relied on two major sources of analysts' forecasts for growth.

These sources are Value Line and Zacks Investment Research ("Zacks").
Please briefly describe Value Line and Zacks.

Value Line is an investment survey that is published for approximately 1,700
companies, both regulated and unregulated. It is updated quarterly and probably
represents the most comprehensive and widely used of all investment information
services. It provides both historical and forecasted information on a number of
important data elements. Value Line neither .participates in financial markets as a

broker nor works for the utility industry in any capacity of which I am aware.
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According to Zacks’ website, Zacks *was formed in 1978 to compile, analyze, and
distribute investment research to both institutional and individual investors.”
Zacks gathers opinions from a variety of analysts on earnings growth forecasts for
numerous firms including regulated electric utilities. The estimates of the analysts
responding are combined to produce consensus average and median estimates of

earnings growth.

Why did you rely on analysts' forecasts in your analysis?

The finance literature has shown that analysts' forecasts provide better predictions of

future growth than do estimates based on historical growth alone®.

_. How did you utilize your data sources to estimate growth rates for the

comparison group?

Exhibit  (RAB-5), pages 1 through 4, presents the details of the calculations for
the Value Line and Zacks forecasted growth estimates. The Value Line growth
estimates are based on five-year forecasts for dividend growth and six-year forecasts
for earnings growth. The Zacks earnings growth estimates are forecasts for the next
five years. These earnings and dividend growth estimates for the comparison group

are summarized on Columns (1) through (3) of page 1 of Exhibit (RAB-5).

See Rozeff (Journal of Forecasting, Volume 2, Issue No, 4, 1983), Brown and Rozeff (Journal of
Finance, March 1978), Moyer, Chatfield and Kelley (International Journal of Forecasting, 1985),
and a study by Vander Weide and Carleton that was incorporated as part of the Edison Electric

Institute's comments in the Federal Energy Regulatory Commission's generic cost of capital
proceedings.
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I also utilized the sustainable growth formula in estimating the expected growth rate.
The sustainable growth method, also known as the retention ratio method,
recognizes that the firm’s retaining a portion of its earnings fuels growth in
dividends. These retained earnings, which are plowed back into the firm's asset
base, are expected to earn a rate of return. This, in turn, generates growth in the

firm's book value, market value, and dividends.

The sustainable growth method is calculated using the following formula:

G=BxR

Where: G = expected retention growth rate
B = the firm's expected retention ratio
R = the expected return

In its proper form, this calculation is forward-looking. That is, the investors'
expected retention ratio and return must be used in order to measure what investors
anticipate will happen in the future. Data on expected retention ratios and returns

may be obtained from Value Line.

The expected sustainable growth estimates for the comparison group are presented
in Column (4) on page 1 of Exhibit ___ (RAB-5). The data came from the Value

Line forecasts for the comparison group.

How did you proceed to determine the DCF cost of equity for the electric

comparison group?

007118
J. Kennedy and Associates, Inc. '



O e ~ v th B W b e

—
(=]

et e
B e

13
14
15
16
17
18
19
20
21
22
23
24
25

Richard A. Baudino
Page 21

To estimate the expected dividend yield (D) for the group, the cumrent dividend
yield must be moved forward in time to account for dividend increases over the next
twelve months. I estimated the expected dividend yield by multiplying the current

dividend yield by one plus one-half the expected growth rate.

I then added the expected growth rate ranges to the expected dividend yield for the
comparison group. The calculation of the resulting DCF returns on equity is
presented on page 5 of Exhibit__ (RAB-5). The expected growth rates range from
3.96% to 4.86%.

Please explain how you calculated your DCF cost of equity estimates.

Page 5 of Exhibit  (RAB-5) shows four alternative DCF cost of equity
calculations using the four growth estimates shown on page 1. In calculating the
average growth rates for the group, I eliminated negative earnings growth rates for
one company in the group because negative growth rates are not appropriate proxiés

for long-term growth expectations.

The DCF returns range from 8.40% to 9.32%. The DCF return on equity utilizing
the average of all the growth rates is 8.95%.

Capital Asset Pricing Model

Q.

Briefly summarize the Capital Asset Pﬁcing Model ("CAPM") approach.

007119
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The theory underlying the CAPM approach is that investors, through diversified
portfolios, may combine assets to minimize the total risk of the portfolio.
Diversification allows investors to diversify away all risks specific to a particular
company and be left only with market risk that affects all companies. Thus, CAPM
theory identifies two types of risks for a security: company-specific risk and market
risk. Company-specific risk includes such events as strikes, management errors,
marketing failures, lawsuits, and other events that are unique to a particular firm.
Market risk includes inflation, business cycles, war, variations in interest rates, and
changes in consumer confidence. Market risk tends to affect all stocks and cannot
be diversified away. The idea behind the CAPM is that diversified investors are

rewarded with returns based on market risk.

Within the CAPM framework, the expected return on a security is equal to the risk-
free rate of return plus a risk premium that is proportional to the security's market, or
nondiversifiable risk. Beta is tﬁe factor that reflects the inherent market risk of a
security. It measures the volatility of a particular security relative to overall market
for securities. For example, a stock with a beta of 1.0 indicates that if the market
rises by 15.00%, that stock will also rise by 15.00%. This stock moves in tandem
with movements in the overall market. A stock with a beta of 0.5 will only rise or
fall 50.00% as much as the overall market. So with an increase in the market of
15.00%, this stock will only rise 7.50%. Stocks with betas greater than 1.0 will rise
and fall more than the overall market. Thus, beta is the relevant measure of the risk

of individual securities vis-a-vis the market.
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Based on the foregoing discussion, the equation for determining the return for a

security in the CAPM framework is:

K = Rf + B(MRP)

Where: K = Required Return on equity
Rf = Risk-free rate
MRP = Market risk premium
B = Bela

This equation tells us about the risk/return relationship posited by the CAPM.
Investors are risk averse and will only accept higher risk if they receive higher
returns. These returns can be determined in relation to a stock's beta and the market
risk premium. The general level of risk aversion in the economy determines the
market risk premium, If the risk-free rate of return is 3.00% and the required return
on the total market is 15.00%, then the risk premium is 12.00%. Any stock's
required return can be determined by multiplying its beta by the market risk
premium. Stocks with betas greater than 1.0 are considered riskier than the overall
market and will have higher réquired returns. Conversely, stocks with betas less

than 1.0 will have required returns lower than the market as a whole.

In general, are there concerns regarding the use of the CAPM in estimating the

return on equity?

Yes. There is considerable controversy surrounding the use of the CAPM?. There is

strong evidence that beta is not the primary factor in determining the risk of a

For a more complete discussion of some of the controversy surrounding the use of the CAPM, refer
to A Random Walk Down Wall Street by Burton Malkiel, pages 229 — 239, 1999 edition.
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security. For example, Value Line states that its Safety Rank is a measure of total
risk, not its calculated beta coefficient. Beta coefficients usually describe only a
small amount of total investment risk. Also, recent finance literature has questioned
the usefulness of beta in predicting the relationship between risk and required return.
Finally, a considerable amount of judgment must be employed in determining the
risk-free rate and market return portions of the CAPM equation. The analyst's
application of judgment can significantly influence the results obtained from the
CAPM. My past experience with the CAPM indicates that it is prudent to use a
wide variety of data in estimating returns. Of course, the range of results may also

be wide, indicating the difficulty in obtaining a reliable estimate from the CAPM.

How did you estimate the market return portion of the CAPM?

The first source I used was the Value Line Investment Survey for Windows. Value
Line provides a summary statistical report detailing, among other things, forecasted .
growth in dividends, earnings, and book value for the companies Value Line
follows. 1 have presented these three growth rates and the average on page 2 of
Exhibit _ (RAB-6). The average growth rate is 12.18%. Combining this growth
rate with the average expected dividend yield of the Value Line companies of 1.20%
results in an expected market return of 13.38%. The detailed calculations are shown

on page 1 of Exhibit (RAB-6).

I also considered a supplemental check to this market estimate. Ibbotson Associates
published a study of historical returns on the stock market in its Stocks, Bonds, Bills,

and Inflation 2004 Yearbook. Some analysts employ this historical data to estimate
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the market risk preminm of stocks over the risk-free rate. The assumption is that a
risk premium calculated over a long period of time is reflective of investor
expectations going forward. Exhibit (RAB—?) presents the calculation of the

market return using the ITbbotson historical data.

Please address the use of historical earned refurns to estimate the market risk

premium.

The use of historic earned returns on the Standard and Poor 500 to estimate the
current market risk premium is rather suspect because it naively assumes that
investors currently expect historical risk premiums to continue unchanged into the
future forever regardless of present or forécasted economic conditions. Brigham,
Shome and Vinson noted the following with respect to the use of historic risk

premiums calculated using the returns as reported by Ibbotson and Sinquefield

(referred to in the quote as “I&S™):

“There are both conceptual and measurement problems with
using I&S data for purposes of estimating the cost of capital.
Conceptually, there is no compelling reason fo think that
investors expect the same relative returns that were earned in
the past. Indeed, evidence presented in the following sections
indicates that relative expected returns should, and do, vary
significantly over time. Empirically, the measured historic
premium is sensitive both to the choeice of estimation horizon and
to the end points. These choices are essentially arbitrary, yet can
result in significant differences in the final outcome.™

4

Brigham, E.F,, Shome, D.K. and Vinson, S.R., “The Risk Premium Approach to Measuring a Utility’s
Cost of Equity”, Financial Management, Spring 1985, pp. 33-45.
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In summary, the use of historic earned returns should be viewed with a great deal of
caution and skepticism. There is no real support for the proposition that an
unchanging, mechanistically applied historical risk premium is representative of

current investor expectations and return requirements.

How did you determine the risk free rate?

I used the average yields on the 20-year Treasury bond and five-year Treasury
note over the six-month period from April through September 2004. The 20-year
Treasury bond is often used by rate of return analysts as the risk-free rate, but it
contains a significant amount of interest rate risk. The five-year Treasury note
carries less interest rate risk than the 20-year bond and is more stable than three-
month Treasury bills. Therefore, 1 have émployed both of these securities as
proxies for the risk-free rate of return. This approach provides a reasonable range

over which the CAPM may be estimated.

What is your estimate of the market risk premium?

Exhibit (RAB-6), line 9 of page 1, presents my estimates of the market risk
premium based on a DCF analysis applied to current market data. The market risk

premium is 8.17% using the 20-year Treasury bond and 9.76% using the five-year
Treasury bond.
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Utilizing the historical Ibbotson data on market returns, the market risk premium
ranges from 5.20% to 7.20%. This is shown on Exhibit (RAB-7).

How did you determine the value for beta?

I obtained the betas for the companies in the electric company comparison group
from miost recent Value Line reports. The average of the Value Line betas for the

electric group is .76.

Please summarize the CAPM results,

Please refer to line 14 of page 1 of Exhibit (RAB-6) for the CAPM results for
the 20-year and five-year Treasury bond yields. For the electric comparison group,

the CAPM returns are 11.08% (five-year bond) and 11.45% (20-year bond).

The CAPM results using the historical Ibbotson data range from 9.19% to 10.71%.
These results are shown on Exhibit (RAB-7).

Conclusions and Recommendations

Q.

Please summarize the cost of equity estimates you have developed up to this

point in your testimony.

Utilizing the DCF model, I developed cost of equity estimates for a comparison

group of electric utility companies. The resuits for the electric company comparison
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group using the constant-growth DCF model ranged from 8.40% to 9.32%. The
results using the CAPM ranged from 9.19% to 11.45%.

What is your recommendation for a fair rate of return on equity for

SWEPCO?

My recommended rate of return on equity for SWEPCO is 8.95%. This
recommendation is based on the average of the four DCF cost of equity estimates.
Given the Company’s present circumstances, I believe this value is the most

representative of the investor-required return on equity for an A-rated company such

as SWEPCO.

Your CAPM results are higher than your DCF results. Why didn’t you take

this into account in your recommended return on equity for SWEPCO?

First, the LPSC has consistently relied on the DCF model in past cases with which I
am familiar. Based on current market conditions in the utility industry, there is no

reason not to rely on the DCF in this proceeding or to incorporate CAPM results.

Second, it is my opinion that the CAPM results for the comparison group may be
overstated at this time. This is due, in part, to the application of Value Line’s beta
for the group of .76. Value Line determines its betas based on five years of
historical price data. Over the last five years, utility share prices in general have

been quite volatile due to restructuring, deregulation, and the increase of unregulated
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investments that were more risky than core electric operations. These factors likely
increased the historical betas for electric utilities, other things being equal. Given
the Value Line quote cited in Section II of my testimony, it would appear that the
industry should be more stable going forward and, in my opinion, historical betas are

therefore likely to fall from their current level.

Third, the expected return on the market based on Value Line’s most recent forecasts
appears to be quite volatile at this time. In a piece of return on equity testimony I
filed earlier this year for Aquila Networks — WPC, the expected return on the market
was 11.70%, compared to 13.38% in this proceeding. This one change substantially
increased the CAPM results in this proceeding compared to my Aquila testimony.,
However, my DCF results have remained quite stable since the Aquila testimony

and are consistent with interest rates trends throughout the year.

Thus, I believe the CAPM results will likely overstate the investors’ required return

for SWEPCOQ in this proceeding.
Does this conclude your direct testimony?

Yes.
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RESUME OF RICHARD A. BAUDINO, DIRECTOR OF CONSULTING

New Mexico State University, MLA.
Major in Economics
Minor in Statistics

New Mexico State University, B.A.
Economics
English

Twenty two years of experience in utility ratemaking. Broad based experience in revenue requirement
analysis, cost of capital, utility financing, phase-ins, auditing and rate design. Has designed revenue
requirement and rate design analysis programs.

Preparation and presentation of expert testimony in the areas of:

Electric and Gas Utility Rate Design

Cost of Capital for Electric, Gas and Water Companies
Ratemaking Treatment of Generating Plant Sale/Leasebacks
Electric and Gas Utility Cost of Service

Revenue Requirements

Gas industry restructuring and competition

Fuel cost auditing

007129

J. KENNEDY AND ASSOCIATES, INC.

ot



PO

[

Exhibit ___ (RAB-1)
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RESUME OF RICHARD A. BAUDINO, DIRECTOR OF CONSULTING
EXPERIENCE
1989 to
Present: Kennedy and Associates: Director of Consulting - Responsible for consulting

assignments In the area of revenue requirements, rate design, cost of capital, economic
analysis of generation alternatives, gas industry restructuring and competition.

1982 to

1989: New Mexico Public. Service. Commission Staff: Utility Economist - Responsible for
preparation of analysis and expert testimony in the areas of rate of return, cost allocation,
rate design, finance, phase-in of electric generating plants, and sale/leaseback transactions.

CLIENTS SERVED

Louisiana Public Service Commission
Georgia Public Service Commission
New Mexico Public Service Commission

Ad Hoc Committee for a Competitive Tyson Foods
Electric Supply System

Air Products and Chemicals, Inc.

Arkansas Electric Energy Consumers

Arkansas Gas Consumers

Armco Steel Company, L.P.

Association of Business Advocating
Tariff Equity

General Electric Company

Industrial Energy Consumers

Kentucky Industrial Utility Consumers

Large Electric Consumers Organization

Newport Steel

Northwest Arkansas Gas Consumers

Maryland Industrial Group

Occidental Chemical

PSI Industrial Group

Taconite Intervenors (Minnesota)
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Page 3 of 10
Expert Testimony Appearances
of
Richard A. Baudino
As of April 2004
Date Case Jurisdict, Party Utility Subject
3/83 1780 NM New Mexico Public Boles Water Co. Rate design, rate of
Service Commission returm.
083 1803, N New Mexico Public Southwestem Rate design.
1817 Service Commission Electric Coop
1184 1833 NM New Mexico Pubic £l Paso Electric Service contract approval,
Service Commission Co. rate design, perfformance
standards for Pale Verde
nuclear generating system
1983 1835 NM New Mexico Public Public Service Rate design.
Service Commission Co. of NM
1984 1848 NM New Mexico Public Sangre de Cristo Rate design.
Service Commission Water Co.
0285 1905 NM New Mexico Public Southwestemn Rate of reium.
Service Commission Public Service Co.
09/84 1607 Nh New Mexico Public Jomada Water Co. Rate of retum,
Service Commigsion
11/85 1957 NM New Mexico Public Southwestem Rate of refurmn.
Service Commissiorn Public Service Co.
04/86 2009 ANM New Mexico Pgblic El Pasc Electric Phase-in plan, reatment of
Service Commission Co. salefleaseback expense.
06/86 2032 NM New Mexico Public El Paso Electric Salelleasehack approval,
Service Commission Co.
08/86 2033 NM New Mexice Public E! Paso Electric Order fo show cause, PYNGS
Service Commission Co. audit.
o8ty 2074 NM New Mexico Public El Paso Electric Diversification,
Service Commission Co.
05/87 2089 NM New Mexico Public El Pase Electric Fuel factor adjustment,
Service Commission Co.
calgy 2092 NM New Mexico Public El Paso Electric Rate design.
Service Commission Co.
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Expert Testimony Appearances
of
Richard A, Baudino
As of April 2004
Date  Case Jurisdict. Party Utitity Subject
10/88 2146 NM New Mexico Public Public Service Co. Financial effects of
Service Commission of New Mexico restructuring, reorganization.
n7/e8 2162 NM New Mexico Public E! Paso Electric Revenue requirements, rate
Service Commission Ce. design, rate of return.
0188 2194 NM New Mexico Public Plairs Electric G&T Economic development.
Service Commission Cooperative
1163 2253 NM New Mexico Public Plains Electric G&Y Financing.
Service Commission Cooperative
08/29 2259 NM New Mexico Public Homestead Water Co, Rate of return, rate
Service Commission design,
1089 2262 ~ \M New Mexico Public Public Senvice Co, Rate of retum,
‘ Service Commission of New Mexico
09/8% 2269 NM New Mexico Public Ruidoso Natural Rate of retum, expense
Service Commission Gas Co. from affiliated
interest,
12189 B9-208TF AR Arkansas Electric Arkansas Power -Rider M-33.
Energy Consumers & Light Co.
010 U-17282 LA Louisiana Public Gulf States Cost of equity.
Senvice Commission Utilities
00 90158 KY Kentucky Industsal Lousville Gas Cost of equity.
Utility Consumers & Electric Co.
0900  90004-U AR Northwest Arkansas Askansas Westem Cost of equity,
Gas Consumers Gas Co. fransportation rate.
1280 UA172682 LA Louistana Public Gult States Cost of equity.
Phase IV Service Commission Utilities
04791 910370 AR Northwest Arkansas Arkansas Westem Teansportation rates.
Gas Censumers Gas Co.
1291 91-410- OH Air Products & Cincinnati Gas & Cost of equity.
EL-AIR Chemicals, Inc., Electric Co.
Amco Steel Co.,
General Electric Co.,
industrial Energy
Consurners
7 J. KENNEDY AND ASSOCIATES, INC.
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Page 5 of 10
Expert Testimony Appearances
of
Richard A. Baudino
As of April 2004
Date  Case Jurisdict. Party Utility Subject
0592  S10BS0-El  FL Occidental Chemical Florida Power Carp, Cost of equity, rate of
Corp. retum.,
0992 92032U AR Akansas Gas Arkansas Louisiana Cost of equity, rale of
Consumers Gas Co. retumn, cost-of-service.
0992 39314 ) Industidal Consumers Indiana Michigan Cost of equity, rale of
for Fair Utllity Power Co. return.
Rates
0g/ez  92-009-U AR Tyson Foods General Waterworks Cost affocation, rate
design.
. 0193 92348 KY Newport Steel Co. Unicn Light, Heat Cost allocation.
& Power Co.
01/93 30498 N P8I Industial P8l Energy Refund allocation.
Group
0193 U-10105 M Association of Michigan Retum on equity.
Businesses Consolidated
Advocaling Tariff Gas Co.
Equality (ABATE)
04193 G2-1464- OH Air Products and Cincinnali Gas Return on equity.,
EL-AIR Chemicals, Inc., & Electric Co.
Amco Steel Co.,
industriat Energy
Consumers
08/03 931890 AR Arkansas Gas Arkansas Louisiana Transportation service
Consumers Gas Co, terms and conditions.
093 93081l AR Arkansas Gas Arkansas Louisiana Cost-of-service, transporia-
Consumers Gas Co. fion rates, rate supplements;
relum on equily; revenue
requirements,
1283 UI7735 LA Louisizna Public Cajun Electric Hisforicat reviews; evaluation
Service Commission Power Cooperative of economic studies.
Staff
0304 10320 KY Kentucky Industriat Louisville Gas & Trimble County CWIP revenie
Utility Customers Electric Co. refund.
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Page 6 of 10
Expert Testimony Appearances
of
Richard A. Baudine
As of April 2004
Date  Case Jurisdict. Party Utility Subject
4/94 E-G15/ MN Large Power Infervenors Minnesota Power Evaluation of the cost of equity,
(GR-94-001 Co. capital structure, and rate of
return.
594 R-00942893 PA PGEW Industriat Pennsylvania Gas Analysis of recovery of fransifion
Inferveners & Water Co. costs.
5194 R-00843001 PA Columbia Industrial Columbla Gas of Evaluation of cost allocation,
intervenors Pennsylvania rate design, rate plan, and
carrying charge proposals.
7194 R-005942886 PA Armco, inc., West Penti Power Retura on equity and rale of
West Penn Power Co. return,
Industrial Itervencrs
7184 84-0035- WV West Virginia Monongahela Power Retum on equity and rate of
E42T Energy Users' Group Co. retumn,
8194 8652 MD Westvaco Corp. Potomac Edison Retum on equiy and rate of
Co. return.
8194 930357-C AR West Central Arkansas Arkansas Oklahoma Evaluation of transportation
Gas Consumers Gas Corp. service.
9784 U-18904 LA Louisiana Public Gulf States Retum on equity.
Service Commission Ulllities
0194 8629 MD Maryland Industriat Baltimore Gas Transition costs,
Group & Electic Co.
11/94 94-175-U AR Arkansas Gas Arida, ing. Cost-of-service, rate design,
Consumers rate of retum.
395 RP94-343- FERC Arkansas Gas NorAm Gas Rate of retum.
0G0 Consumers Transmission
4185 R-00943271 PA PR&L Industrial Pennsylvania Power Retum on equity.
Customer Alliance & Light Co.
595 U-10755 M Association of Consumers Power Co, Revenue requirements.
Businessas Advocating
Tariff Equity
795 8697 MD Maryland Industriat Baltimore Gas Cost allocation and rate design.
Group & Electric Co,
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Expert Testimony Appearances

Exhibit {RAB-1)

Page 7 of 10

of
Richard A, Baudino
As of April 2004
Date  Case Jurisdict. Party Utility Subject
B/95 85-254-TF AR Tysan Foods, Inc. Southwest Arkansas Refund allocation.
2611 Electric Cooperative
10G/95 ER95-1042 FERC Loutsiana Public Systems Enargy Retum on Equity.
000 Service Commission Resources, Inc.
11795 340032 PA industrial Energy State-wide - Investigation into
Consumers of all utilities Electric Power Competition,
Pennsylvania
536 86-030-U AR Nerthwest Arkansas Arkansas Westem Revenus requirements, rate of
Gas Consumers Gas Co. return and cost of service,
7196 8725 MD Maryland Industral Ballimere Gas Return on Equity.
Group & Eiectric Co.,
Potomac Electric
Power Co. and
Consteliation Energy Comp.
7/96 U-21496 LA Louisiana Public Central Louisiana Return on equity,
Service Commission Electric Co. rate of retumn,
9/96 U-22092 LA Louisiana Public Entergy Guif Return on equity.
Service Commission States, Inc.
1197 RPS6-193- FERC The Industriat Gas Mississipp! River Revenue sequirements, rate of
000 Users Conference Transmission Corp. return and cost of service,
307 86-420-U AR West Central Arkansas QOklahoma Revenue requirements, rate of
Arkansas Gas Gas Corp. retum, cost of service and
Corp. rate design.
797 U-11220 M Association of Michigan Gas Co, Transporiation Balancing
Business Advocating and Southeastem Provisions
Tariff Equity Michigan Gas Co.
787 R-00973%44 PA Pennsylvania Pennsylvania- Rate of retum, cos! of
American Watler American Water Co. service, revenue requirements.
Large Users Group
3198 8390-U GA Georgia Natural Allanta Gas Light Rate of retum, restructuring
Gas Group and the issues, unbundling, rate
Georgia Textie design issues.
Manufacturers Assoc.

007135

7 J. KENNEDY AND ASSOCIATES, INC.



[ P—

Exhibit ___ (RAB-1)

Page 8 of 10
Expert Testimony Appearances
of
Richard A. Baudino
As of April 2004
Date  Case Jurisdict, Party Utility Subject
7198 R-0098428C PA PG Energy, Inc. PGE industrial Cost aliocation.
Intervenors
B8 U-17735 LA Louisiana Public Cajun Electric Revenue requirements.
Sarvice Commission Power Cooperative
10/98  97-596 ME Maine Office of the Bangor Hydro- Refum on equity,
Public Advocaie Electric Co, rale of refum.
1068 U-23327 LA Louisiana Public SWEPCC, CSW and Analysis of proposed merger.
Service Commission AEP
1288 98577 ME Maine Office of the Maine Public Return on equity,
Public Advocate Senvice Co. rate of retum.
12/98 U-23358 LA Louisiana Public Entergy Gulf Retum on equity,
; Service Commission States, inc. rate of refum.
398 96426 KY Kentucky Industrial Louisville Gas Returm on equity.
Utility Cusfomers, Inc, and Electric Co
3199 98-082 KY Kentucky Industdal Kentucky Utiities Retum on equity.
Utlity Customers, Inc. Co. .
4/99 R-084554 FA T.W. Phillips T. W. Phillips Allecation of purchased
Users Group Gas and Oil Co. §as costs.
6/99 R-0099462 PA Columbia Industrial Columbia Gas Balancing charges.
intervenors of Pennsylvania
1088 U24182 LA Louisiana Public Entergy Gulf Cost of debt.
Service Commission States,Inc.
10188 R-00904782 PA Peoples Industriat Peoples Natural Restructuring issues.
intarvenors (as Co.
10/89  R00994781 PA Columbia Industrial Colurmbia Gas Restructuring, batancing
Intervenats of Pennsylvania charges, rate flexing,
altemate fuel.
01400 R-00394786 PA UG Industrial UGI Utilities, Inc. Universal service costs,
fntervenors balancing, penalty charges,

capacity assignment,
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Exhibit ____(RAB-1)

Page 8 of 10
Expert Testimony Appearances
of
Richard A. Baudino
As of April 2004
Date Case Jurisdict. Party Utility Subject
01700 8829 MD Maryland industria Gr. Ballimore Gas & Revenue requirements, cost afiocation,
& United States Electric Co. rate design.
02/00  R-00894788 PA Penn Fuel Transportation PFG Gas, Inc., and Tariff charges, balancing provisions.
0560 U776 LA touisiana Public Louisiana Electric Rate restructuring.
Service Comm, Cooperative
07/00  2000-080 KY Kentucky Industrial Louisville Gas Cost allecation.
Utility Consumers and Electric Co.
0700 U-21483 LA Louisiana Public Southwestern Stranded cost analysis,
U-20925 (SC), Setvice Comm. Electric Power Co,
U-22082 (SC;
(Subdocket E)
08/00 R-00005654 PA Phitadelphia Industrial Philadelphia Gas interim relief analysis.
Ard Commercial Gas Works
Users Group.
1000 U-21453 LA Louislana Public Entergy Gulf Restruciuring, Business Separation Plan.
U-20925 (SC), Service Comm, States, inc.
U-22092 (SC}
{Subdocket B)
140G R-0G005277 PA Penn Fuel PFG Gas, Inc. and Cost alfiocation issues.
{Rebuttal) Transportation Custorners North Penn Gas Co.
1200 U-24883 LA Louisiana Public Entergy Gulf Retum on equity,
Service Comm. Stales, Inc.
030 U209 LA Louisiana Public Entergy Guif Strarded cost analysis.
Service Comm. States, Inc.
04101 U-21453 LA Louisiana Public Entergy Guif Restructuring issues.
1-20925 (SC), Service Comm. States, Inc.
U-22092 (SC)
{Subdocket B)
{Addressing Conlested Issues)
0401 R-00006042 PA Philadeiphia Industrial and Philadelphia Gas Works Revenue requirements, cost allocation
Commercial Gas Users Group and tariff issues.
1101 U-25687 A Louisiana Pubiic Entergy Gulf Return on equity.
Service Comm. States, Inc.
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Expert Testimony Appearances

Exhibit (RAB-1)
Page 10 of 10

of
Richard A. Baudino
As of April 2004
Date  Case Jurisdict. Party Utility Subject
0302 431U GA Georgia Public Allanta Gas Light Capital structure.
Service Commission
08102 200200445  KY Kentucky industrial Columbia Gas of Revenue requirements,
Utility Customers Kentucky
09/02 M-000216812  PA Philadelphia Industrial Phitadelphia Gas Transporation rates, terms,
And Commercial Gas Waorks and conditions.
Users Group
01/03  2002-0016% KY Kentucky industrial Kentucky Power Returr: on equity.
Utility Customers
02/03  025-504E Co Cripple Creek & Victor Aguila Networks —~ Return on equity.
Gold Mining Company WPC
04003 U-26527 LA {ouisiana Public Service Entergy Gulf States, Return on equity,
Commission Inc.
10/03  CV020495AB GA The Landings Assn,, inc. Utilities Inc. of GA ‘Revenue requirement &
overcharge refund
03104  2003-00433  KY Kentucky Industrial Louisville Gas & Return on equily,
Utility Customers Electric Cost allocation & rate design
03/04  2003-00434 KY Kentucky Industrial Kentucky Utilities Return on equity
UHility Customers
4104 ER03-683-000, FERC Louistana Public Service Entergy Com. Return on Equity
et al Commission
4/04 04S-035E Co Crippie Creek & Victor Aguila Networks — Return on equity
Goid Mining Company, WPC
Goodrich Corp., Holeim (U.8.) Ing.,
and The Trane Co.
9/04 U-23327, LA Loulsiana Public Service Southwestem Electric Fuel cost review
Subdocket B Commission Power Company
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SOUTHWESTERN PUBLIC SERVICE COMPANY

COMPARISON GROUP
s&p
Rating
Avista Corp. BBB-
Central Vermont Public Service BBB+
CH Energy Group A
ClNergy Corp. BBB+
Cleco Corporation BBB+
Consolidation Edison A
Empire District Electric BBB
Energy East Corporation BBB+
Entergy BBB
Exelon Corporation A
FirstEnergy Corporation BBB-
Green Mountain Power BBB
Hawaitan Electric Industries BBB
Northeast Utilities A-
NSTAR A
Pinnacle West Capital Corp. BBB
PPL Corporation A-
Progress Energy Inc, BBB
Public Service Enterprise Gp A-
SEMPRA Energy A+
Southern Company A+

Moody's
Rating

Baa3

A2
A3
A3
Al
Baat
Baail
Baa2
A2
Baa1l
Baal
Baa2
A3
Al
Baal
Baatl
A2
A3
A1
A1l

Exhibit ___(RAB-3)
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Exhibit (RAB-4)
Pagetof3

SOUTHWESTERN ELECTRIC POWER COMPANY
COMPARISON GROUP
AVERAGE PRICE, DIVIDEND AND DIVIDEND YIELD

Aor'o4 May'04 June'Dd  July'04  Aug'04 Sept'04

Avista Corp. High Price (3) 19.430 17.190 18.720 18.630 17.880 18.670
Low Price (§) 16.890 15.350 16.790 17.1980 16.950 17.740
Avg. Price ($) 18.160 16.270 17.755 17.860 17.420 18.155

Dividend ($) 0.125 0.130 0.130 0.130 0.130 0.130
Mo, Avg. Div. 2.75% 3.20% 2.93% 2.91% 2.98% 2.86%
6 mos. Avg. 2.94%

Central Vermont PS High Price (§} 22.500  20.400 20.600 20.600  21.120 21.750

Low Price (§) 19.200 18.450 18.800 19.150 10180 20.100
Avg, Price (§) 20.850 18.425 19.700 10.875 20.150 20.925

Dividend ($) 0.230 0.230 0.230 0.230 0.230 0.230
Mo. Avg. Div. 4.41% 4.74% 4.67% 463%  457%  4.40%
6 mos. Avg. 4.57%
CH Energy Group High Price ($)  49.580  47.750 46440 46,720 456810  46.750

Low Price (§) 45.850 43.380  44.090 43250  43.140 45.060
Avg. Price (§) 47.715 45570  45.265 44985 44375 45,905

Dividend ($) 0.540 0.540 0.540 0540  0.540 0.540
Mo. Avg. Div. 4.53% 4.74% 4.77% 4.80% 4.87% 4.71%
6 mos. Avg, 4.74%

ClINergy Corp. High Price (§) 41.040  38.300  38.860 30.010 40530  40.750

Low Price ($) 37.540 34.920 36.760 36.950 38.100 38.900
Avg. Price ($) 39.290 36.610 37.810 37.980 39.318 39.825

Dividend ($) 0.470 0.470 0.470 0.470 0.470 0.470
Mo. Avg. Div. 4.78% 5.14% 4.97% 4.95% 4.78% 4.72%
6 mos. Avg. 4.89%

Cleco Corporation High Price (§) 10.180  18.180 18.350 18.200 17.860 18.260

Low Price ($) 17.000 16.190 16.880 17.100 16.450 16.680
Avg. Price ($) 18.090 17.185 17.618 17.650 17.155 17.475

Dividend ($} 0.225 0.225 0.225 0.225 0.225 0.225
Mo. Avg. Div. 4.98% 5.24% 5.11% 5.10% 5.25% 5.15%
6 mos. Avg. 5.14%

Consolidated Edison High Price (§) 44.250 41580  40.530  40.970 42200  42.800
Low Price (§) 40.900  37.230 38610 38120 40400  41.360
Avg. Price ($) 42575 39405 39570 40.045 41300 42130

Dividend (§) 0.565 0.565 0.565 0.565 0.565 0.565
Mo. Avg. Div. 5.31% 5.74% 5.71% 5.84% 5.47% 5.36%
6 mos. Avg. 5.54%

Empire District High Price ($) 22,980  21.050 20650 20450 20870  20.800

Low Price ($) 20.790 18.480 19.630 19.530 19.800  20.230
Avg. Price ($) 21.890  20.265  20.140 19.880  20.335 20.6156

Dividend () 0.320 0.320 0.320 0.320 0.320 0.320
Mo. Avg. Div. 5.85% 6.32% 6.36% 8.40% 6.29% 6.24%
6 mos. Avg. 6.24%
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Energy East

Entergy

Exelon

First Energy Corporation

Green Mountain Power

Hawaiian Electric Ind.

Northeast Utilities

High Price (§)
Low Price ($)
Avg. Price {§)
Dividend ($)
Mo. Avg. Div.
6 mos. Avg.

High Price {$)
Low Price ($)
Avg, Price (5)
Dividend ($)
Mo. Avg. Div.
6 mos. Avg.

High Price ($)
Low Price ()
Avg. Price {§)
Dividend (§)
Mo. Avg. Div.
6 mos. Avg.

High Price ($)
Low Price (3)
Avg. Price (§)
Dividend ($)
Mo. Avg. Div,
6 mos. Avg.

High Price (§)
Low Price ($)
Avg. FPrice ($)
Dividend ($)
Mo. Avg. Div.
6 mos. Avg.

High Price (§)
Low Price (%)
Avg. Price (§)
Dividend ($)
Mo. Avg. Div.
% mos. Avg.

High Price ($)
Low Price (3)
Avg. Price (3)
Cividend ($)
Mo. Avg. Div.
& mos. Avg.

Exhibit (RAB-4)

Page 2 0f 3
SOUTHWESTERN ELECTRIC POWER COMPANY
COMPARISON GROUP
AVERAGE PRICE, DIVIDEND AND DIVIDEND YIELD

Apr'04  May'04 June'04  July'04  Aug'04  Sept'D4

26,050 23.870 24,760 24770 24710 25.250

23.450 21.850 23.230 23.480 23.750 24.260

24.750 22.860 23.995 24.125 24.230 24,755
0.260 0.26C 0.260 0.260 0.260 0.260
4.20% 4.55% 4.33% 4.31% 4.29% 4.20%
4.31% '

59.920 54.990 57.160 57.780 60.480 61.980

54.300 50.640 52.510 54.430 57.620 59.510

57.110 52,815 54.835 56.105 50.050 60.745
0.450 0.450 0.450 0.450 0.450 0.450
3.15% 3.41% 3.28% 3.21% 3.05% 2.96%
3.18%

£69.790 33.5680 34.140 35.440 36.850 37.900

64.400 30.920 32.100 32.690 34 650 35.990

67.085 32,240 33.120 34.065 35.750 36.945
0.550 0.275 0.275 0.275 0.305 0.305
3.28% 3.41% 3.32%. 3.23% 3.41% 3.30%
3.33%

39.650 30.480 39.730 39.170 40.410 42.230

37.130 36.730 36.900 37.040 38.850 40.370

38,390 38.110 38.315 38.105 38.630 41.300
0.375 0.375 0.375 0.375 0.375 0.375
3.91% 3.94% 3.91% 3.94% 3.79% 3.63%
3.85%

25.980 25.800 26.100 25.430 26.820 26.500

24.650 24.400 25.080 25.590 25.080 25400

25.316 25.100 25.590 26.010 25.950 25.950
0.220 0.220 0.220 0.220 0.220 0.220
3.48% 3.51% 3.44% 3.38% 3.39% 3.39%
3.43%

52.350 50.600 26.280 26.740 25.810 26.750

48.580 45,930 24400 25,200 24 890 25.700

50470 48.265 25.340 25.970 25.350 26.225
0.620 0.620 0.310 0.310 0.310 0.310
4.91% 5.14% 4.89% 4.77% 4.89% 4.73%
4 89%

18,730 18.240 19.710 19.530 19.210 19.410

17.660 17.610 18.860 18.300 18.480 18.800

18.195 18.425 19.285 18.915 18.845 19.155
0180 0180 0.150 0.150 0.163 0.163
3.30% 3.26% 311% 3.17% 3.45% 3.39%
3.28%
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NSTAR

Pinnacle West

PPL Corp.

Progress Energy

High Price ($)
Low Price ($)
Avg. Price ($)
Dividend ($)
Mo. Avg. Div,
6 mos. Avg.

High Price {$)
Low Price (3)
Avg. Price ($)
Dividend ($)
Mo. Avg. Div.
€ mos. Avg.

High Price ($)
Low Price ($)
Avg. Price (§)
Dividend ($)
Mo. Avg. Div.
6 mos. Avg.

High Price ($)
Low Price ($)
Avg. Price (§)
Dividend (8)
Mo. Avg. Div.
6 mos. Avg.

Pub. Sve. Enterprise Gp. High Price ($)

Sempra Energy

Southern Company

Average Dividend Yield

Low Price ($)
Avg, Price {$)
Dividend (3)
Mo. Avg. Div,
8 mos, Avg.

High Price ()
Low Price (§)
Avg. Price (3}
Dividend (8}
Mo. Avg. Div.
6 mos. Avg.

High Price ($)
Low Price ($)
Avg. Price ($)
Dividend ($)
Mo. Avg. Div.
6 mos. Avg.

Exhibit (RAB-4)

Page 3 of 3
SOUTHWESTERN ELECTRIC POWER COMPANY
COMPARISON GROUP
AVERAGE PRICE, DIVIDEND AND DIVIDEND YIELD
Apr'04 May'04 June'04 July'04  Aug'04  Sept'04
51.300 48,980 48.800 47.870  48.880 50.500
47.280 45,300 46,600 46.010  46.580 48.380
49.290 47.140 47.600 46.890 47.730 49.430
0.555 0.555 0558 0.555 0.555 0.555
4.50% 4.71% 4 66% 4.72% 4.65% 4.49%
4.62%
40.220 40.450 41.500 41,190 42,990 42560
37.500 38.300 39.460 39.630 40.330 41.120
38.860 38.375 40.480 40.410 41.660 41.840
0.450 0.450 0.450 0.450 0.450 0.4580
4.63% 4.69% 4.45% 4 .45% 4.32% 4.30%
4.47%
46,970 43810  46.200 46,730 47.870 48,390
42.720 38.830 42150 44.700 48.100 46.170
44.845 41.820 44175 45,715 46.985 47.280
0.410 0.410 0.410 0.410 0.410 0.410
3.66% 3.92% 371% 2.59% 3.49% 347%
3.64%
47.500 43.190 44360  44.320  43.890 44 280
42 660 40,090 42220 40,760  42.000 41.530
45,080 41.840 43290 42540 42945 42,905
0.575 0.575 0.575 0.575 0.575 0.575
5.10% 5.52% 5.31% 541% 5.36% 5.36%
5.34%
47.700 43.000 42.330 42.110 42,340 42,600
42700 39.660 38.700 38.100 39.130 40.680
45.200 41.330 41.015 40.105 40.735 41,640
0.550 0.550 0.550 0.550 0.550 0.550
4.87% 5.32% 5.36% 5.49% 5.40% 5.28%
5.20%
32.400 33.410 34.800 36.400 36.740 37.190
30.870 30.800 33.130 33.970 35.250 35.530
31.635 32,105 34.015 35.185 35.895 36.360
0.250 0.250 0.250 0.250 0.250 0.250
3.16% 3.11% 2.94% 2.84% 2.78% 2.75%
293%
30.64 29,14 29.44 29.96 30.35 30.85
2857 27.44 28.61 28.67 2917 29.71
29.605 28.200  29.025 29.315 29.760 30.280
0.350 0.350 0.350 0.358 0.358 0.358
4.73% 4.95% 4.82% 4.88% 4.81% 4.73%
4.82%
4.35%

Source: Yahoo! Finance, S&P Stock Guide
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Exhibit (RAB-8)

Page 10of5
SOUTHWESTERN ELECTRIC POWER COMPANY
COMPARISON GROUP
DCF Growth Rate Analysis
(H @ ) 4
Value Line  Value Line Value Line
Company DPS EPS Zacks BxR
Avista Corp. , 7.39% 7.66% 5.00% 4.27%
Central Vermont Public Service 4.18% 7.08% N/A 4,24%
CH Energy Group 0.00% 0.48% N/A 1.82%
ClINergy Corp. 2.09% 3.32% 4.00% 3.52%
Cleco Corporation 0.00% 0.80% N/A 4.80%
Consolidation Edison 0.88% -0.87% 3.00% 1.74%
Empire District Electric 0.00% 6.58% 5.00% 1.39%
Energy East Corporation 5.39% 3.33% 5.00% 3.50%
Entergy Corp. 6.19% 6.03% 6.00% 5.64%
Exelon Corp. 13.14% 6.11% 5.00% 7.50%
FirstEnergy Corp, 3.7M% 9.79% 6.00% 6.33%
Green Mountain Power 10.899% 3.52% N/A 4.90%
Hawaiian Electric Industries 0.00% 1.50% 4.00% 3.06%
Northeast Utilities 8.94% 9.75% 5.00% 5.86%
NSTAR 2.78% 2.86% 4.00% 4.50%
Pinnacle West Capital Corp. 4.44% 3.85% 5.00% 4.11%
PPL Corporation 5.78% 4.58% 5.00% 7.65%
Progress Energy 2.04% -1.76% 4.00% 1.897%
Public Service Enterprise Group 1.79% -1.08% 3.00% 3.75%
Sempra Energy 0.00% 5.09% 6.00% 9.17%
Southern Company 3.36% 5.18% 4.00% 4.63%
Averages Excluding Negative Values 3.86% 4 86% 4.65% 4.49%
Sources: Zacks Detailed Analysts® Estimates, October 2004
Value Line Investment Survey, August 13, September 3, and October 1, 2004
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SOUTHWESTERN ELECTRIC POWER COMPANY
COMPARISON GROUP
DCF Growth Rate Analysis

Value Line Projected Dividend Per Share Growth

Exhibit {RAB-5)
Page 2 of §

Compound
2003 Projected Growth
Company bPS DPS Rate
Avista Corp. $ 042 § 0.70 7.39%
Central Vermont Public Service $ 088 $ 1.08 4.18%
CH Energy Group $ 216 % 216 0.00%
CiNergy Corp. $ 1.84 § 2.04 2.09%
Cleco Corporation $ 000 § 0.90 0.00%
Consolidation Edison $ 224 % 2.34 0.88%
Empire District Electric $ 128 % 1.28 0.00%
Energy East Corporation $ 100 % 1.30 5.39%
Entergy Corp. $ 160 § 216 6.19%
Exelon Corp. $ 0o8 $ 1.78 13.14%
FirstEnergy Corp, $ 150 § 1.80 3.71%
Green Mountain Power $ 0.76 3 1.28 10.99%
Hawaiian Electric Industries $ 124 % 1.24 0.00%
Northeast Utilities $ 058 $ 0.89 8.94%
‘NSTAR 3 218 % 2.50 2.78%
Pinnacle West Capital Corp, $ 173 % 2.15 4.44%
PPL Corporation 3 154 % 2.04 5.78%
Progress Energy $ 226 % 2.50 2.04%
Public Service Enterprise Group $ 216 § 2.36 1.79%
Sempra Energy’ 5 100 % 1.00 0.00%
Southern Company $ 139 § 1.64 3.36%
Average 3.96%
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SOUTHWESTERN ELECTRIC POWER COMPANY
COMPARISON GROUP
DCF Growth Rate Analysis

Value Line Projected Earnings Per Share Growth

Exhibit {RAB-5)
Page 3 of 5

3-Year Compound
Avg. Projected Growth
Company EPS EPS Rate
Avista Corp. $ 0.96 $ 1.50 7.66%
Central Vermont Public Service  $ 129 % 1.95 7.08%
CH Energy Group $ 2867 § 275 0.49%
CiNergy Corp. 3 247 % 3.00 3.32%
Cleco Corporation $ 143 § 1.50 0.80%
Consolidation Edison $ 3.06 § 2.90 -0.87%
Empire District Electric $ 1.02 % 1.50 6.58%
Energy East Corporation $ 164 §$ 2.00 3.33%
Entergy Corp. $ 348 § 4.95 6.03%
Exelon Corp. 3 235 % 3.35 6.11%
FirstEnergy Corp. $ 228 % 4.00 9.79%
Green Mountain Power $ 1858 % 240 3.52%
Hawaiian Electric Industries $ 160 $ 1.76 1.50%
Northeast Utilities $ 1.23 § 2.15 9.75%
‘NSTAR $ 338 § 4.00 2.86%
Pinnacle West Capital Gorp. $ 291 % 3.65 3.85%
PPL Corporation $ 344 $ 4.50 4.58%
Progress Energy $ 3.56 % 3.20 -1.76%
Public Service Enterprise Group $ 3.74 % 3.50 -1.08%
Sempra Energy $ 278 § 375 5.08%
Southern Company $ 181 % 2.45 5.18%
Average 3.99%
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Exhibit (RAB-5)
Page 4 of 5

SOUTHWESTERN ELECTRIC POWER COMPANY
COMPARISON GROUP
DCF Growth Rate Analysis
Sustainable Growth Calculation
Forecasted Forecasted
Payout Retention Expected Growth

Company Ratio Ratio Return Rate

Avista Corp. 46.67% 53.33% £.00% 4.27%
Central Vermont Public Service 55.38% 44.62% 9.50% 4.24%
CH Energy Group 78.65% 21.45% 8.50% 1.82%
CiNergy Corp. 68.00% 32.00% 11.00% 3.52%
Cleco Corporation 60.00% 40.00% 12.00% 4.80%
Consolidation Edison 80.69% 18.31% 9.00% 1.74%
Empire District Electric 85.33% 14.67% 9.50% 1.39%
Energy East Corporation 65.00% 35.00% 10.00% 3.50%
Entergy Corp. 43.64% 56.36% 10.00% 5.64%
Exelon Corp. 53.13% 46.87% 16.00% 7.50%
FirstEnergy Corp. 45.00% 55.00% 11.50% 6.33%
Green Mountain Power 53.33% 46.67% 10.50% 4.90%
Hawaiian Electric Industries 70.86% 29.14% 10.50% 3.06%
Northeast Utilities 41.40% 58.60% 10.00% 5.86%
NSTAR 62.50% 37.50% 12.00% 4.50%
Pinnacle West Capital Corp. £8.90% 41.10% 10.00% 4.11%
PPl Corporation 45.33% 54.67% 14.00% 7.65%
Progress Energy 78.13% 21.88% 9.00% 1.97%
Pubtic Service Enterprise Group 67.43% 32.57% 11.50% 3.75%
Sempra Energy 26.67% 73.33% 12.50% 8.17%
Southern Company £66.94% 33.06% 14.00% 4.63%
Average 59.66% 40.34% 10.90% 4.49%
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Exhibit ____(RAB-5)

Pagebof b
SOUTHWESTERN ELECTRIC POWER COMPANY
COMPARISON GROUP
DCF Growth Rate Analysis
RETURN ON EQUITY CALCULATION
COMPARISON GROUP
(1) (2) (3) (4) (5)
Value Line Value Line Zack's Retention  Average of
Dividend Yield 4.35% 4.35% 4.35% 4.35% 4.35%
Growth Rate 3.96% 4.86% 4.65% 4.49% 4.49%
Expected Div. Yield 4.44% 4.45% 4.46% 4.45% 4.45%
DCF Return on Equity 8.40% 9.32% 9.11% 8.94% 8.94%

007148



e

Line

E- N0 S R

oy &

10

1
12

13
14

(22004, ) W N -

[#4]

10

11
12

13
14

SOUTHWESTERN ELECTRIC POWER COMPANY
Capital Asset Pricing Mode! Analysis
Comparison Group

20-Year Treasury Bond

Market Required Return Estimate
Expected Dividend Yield
Expected Growth
Required Return

Risk-free Rate of Return, 20-Year Treasury Bond
Average of Last Six Months

Risk Premium
@ 6 Month Average RFR (Line 4 minus Line 6)

Comparison Group Bela

Compatison Group Beta * Risk Premium
@ 6 Month Average RFR (Line 10 * Line 9)

CAPM Return on Equity
@ 6 Month Average RFR (Line 12 plus Line &)

5-Year Treasury Bond

Market Required Return Estimate
Expected Dividend Yield
Expected Growth
Required Return

Risk-free Rate of Return, 5-Year Treasury Bond
Average of Last Six Months

Risk Premium
@ 6 Month Average RFR (Line 4 minus Line 6)

Comparison Group Beta

Comparison Group Beta * Risk Premium
@ 6 Month Average RFR (Line 8 * Line 10)

CAPM Return on Equity
@ 6 Month Average RFR (Line 12 plus Line 6)

Exhibit _____(RAB-6)
Page 10of2

Value Line

1.20%
12.18%
13.38%

5.21%

BAT%

0.76
6.24%

11.45%

1.20%
12.18%
13.38%

362%

0.76%

0.76
7.46%

11.08%
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SOUTHWESTERN ELECTRIC POWER COMPANY
Capitat Asset Pricing Model Analysis
Comparison Group

20 Year Treasyury Bond Data

Anril-04
May-04
June-04
July-04
August-04
September-04

6 month average

\ I( Ik

Forecasted Data:
Earnings

Book Vaiue
Dividends

Average ‘

Source: Value Line Investment Survey for Windows,

October 2004

Supporting Data for CAPM Analyses

5.16%
5.46%
5.45%
£.24%
5.07%
4.89%

5.21%

15.91%
10.43%
10.20%

12.18%

S Year Treasury Bond Data

April-04
May-04
June-04
July-04
August-04
September-04

6 month average

Value Line Betas
ti t

Avista Corp.

Central Vermont Public Service
CH Energy Group

ClNergy Com.

Cleco Corporation
Constlidation Edison
Empire District Etectric
Energy East Corporation
Entergy Corp.

Exeion Cormp.

FirstEnergy Corp.

Green Mountain Power
Hawaiian Electric Industries
Northeast Utilities

NSTAR

Pinnacle West Capital Corp.
PPL Corporation

Progress Energy

Public Service Enterprise Group
Sempra Energy

Southern Company

Average

Exhibit {(RAB-6)
Page 2 of 2

3.39%
3.85%
3.93%
3.69%
3.47%
3.36%

3.62%

0.85
0.50
0.80
0.80
1.06
0.65
0.65
0.80
0.75
0.70
075
0.65
0.65
0.75
0.70
0.80
0.95
0.85
0.85
0.90

0.76

Source: Value Line Investment Reports,
August 13, Septembrer 3, and October 1, 2004
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SOUTHWESTERN ELECTRIC POWER COMPANY

Capital Asset Pricing Model Analysis

Historic Market Premium

Long-Term Annual Return on Stocks

Long-Term Annual Income Return on Long-Term Government Bond
Historical Market Rigk Premium

Comparison Group Bela

Beta * Market Premium

Current 20-Year Tresury Bond Yield

CAPM Cost of Equity

Source: Slocks, Bonds, Bills, and Inflation 2004 Yearbook, Ibbolson Associates

Exhibit ___ (RAB-7)

Geometric  Arithmetic
Mean Mean
10.40% 12.40%
5.20% 5.20%
5.20% 7.20%
Q.76 078
3.97% 5.50%
521% 521%
9.19% 10.71%
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Indices Resuits for: S&P 500 Indic
Real Time Values Servi
Index Changes & - Custor
Index Methodology Index Index \\ Index News & \\ Licens
News & Analysis Changes Methodology Analysis index s
Index Committee Policy U —
Global Industry Choose Data:  Montr: End Data
Classification Standard
(GICS®)
S&P 600 Globhal Industry Classification Standard (GICS) Sectors
Browse By Index As of November 30, 2005
Equity . Number of Cos. % of Market Capitalization
S&P Global Indices Consumer Discretionary 89 10.9 %
S&P/Citigroup Consumer Staples 37 9.5 %
S&P US indices Spergy' | gg 2%3:2"@
S&P 500 inancials 2%
; Heal 12.8 %
S&P EqualWeight |50 Ca® 2 113 %
Index Information Technology 78 166 %
S&P 800 O-Strip Matertals 32 3.0 %
S&P U.S. Dividend Telecommunication Services 8 3.1 %
Aristocrats Utilities 33 33%
S&P MidCap 400 Industrials (Composite)** 375 73.7 %

S&P SmallCap 600

S&P Composite 1500 *S&P 500 Industrials Sector is part of the Global Industry Classification Standard (GICS).

S&P 1000 **3&P 500 Industrials Composite is a continuation of the Industrials that have been
S&P 900 published by Standard & Poor's for over 40 years, and is provided in recognition of the fact

S&P 100 that it is used by analysts and has & long history. it is not the same as the GICS Industrials
S&P REIT Composite Sector.

S&P European indices
8&P Chinese Indices
S&P ltalian indices
S&P Hong Kong Indices
S&P Japanese indices

S&P 500 Exchange Representation
As of November 30, 2005

o o e
S&P Canadian Indices NYSE Numbig gf Cos. % of Markg; g%z::mlxzat;on
S&P Australian Indices NASDAQ 74 14.4 %
S&P India Indices AMEX 0 0.¢ %
S&P Russian Indices
S&P Emerging Markets
ciosyeives | swpsmsuteues
S&P Commodity Index s ot November 30,
S&P Composite Spreads  Total Market Value ($ Billion) 11,298
S&P Hedge Fund Indices Mean Market Value ($ Million) 22,585
S&P Europe-Registered Median Market Value (§ Million) 10,702
Funds Index Series Weighted Ave. Market Value (3 Million) 86,707
Structured Finance Largest Cos. Market Value ($ Million) 378,661
Standard & Poors/lnvestor Smallest Cos, Market Vaiue ($ Miliion) 280
Tools Municipal Bond Median Share Price () 41.960
Indices P/E Ratio 18.72
Indicated Dividend Yield {%) 1.84

At month-end, the S&P 500 Index represented approximately 73% and the S&P MidCap
400 represented 7% and the S&P SmallCap 800 represented 3% of the market value of
S&P's internal database of over 6985 equities. Combined, the S&P Equity Indices
represented 84%.

-
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e

http://finance.yahoo.com/g/ae?s=CNL 12/29/2005



CNL: Analyst Estimates for CLECO CP(HLDG CO) - Yahoo! Finance Page 2 of 2

Up Last 7 Days 0 0 1 0

UplLast30Days 0 0 1 g

Down Last 30 5 0 1 2

Days

Pown Last 90 5 0 4 2

Days

Growth Est CNL Industry Sector S&P 500

Current Gtr. -35.7% 57% 57% 12.3%
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This Year 17.3% 12.5% 11.9% 13.2%
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Cost of Capital Estimation

The Risk Premium Approach to Measuring
a Utility’s Cost of Equity

tugene F. Brigham, Dilip K. Shome, and Steve R. Vinson

foeene F_ Brighant apd Dilip K. Shome are faculty members of the
meversine of Flavida amed the Virginia Polviechnic Insitnie and State
Umversity, respectivedy; Steve R, Vinson is affiliated wih AT&T

Comprstications .

® In the mid-1960s. Myron Gordon and others began
applying the theory of finance to help estimate utilities’
ewts of capital. Previously. the standard approach in
st of equity studies was the “comparable earnings
method.” which involved selecting a sample of unrep-
slated companies whose investment risk was judged to
I comparable 10 that of the utility in question, calcu-
Lating the average teturn on book equity (ROE) of
these sainple companies, and setting the utility's ser-
swe rates at 3 level that would permit the utility to
achicve the same ROE as comparable companies. This
feocedure has now been thoroughly discredited (see
Rubichek {15]). and it has been replaced by three mar-
bet-oriented (as opposed to accounting-oriented) ap-
feaaches: (i) the DCF method, (i) the bond-yield-plus-
swh-premium method, and (iii) the CAPM. which is a
wevific version of the generalized bond-yield-plus-
mk-premium approach.

tur purpose in this paper is 1o discuss the risk-
frentivm approach, including the market risk premium
#hat is used in the CAPM. First, we critique the various
wedures that have been used in the past to estimate
mL premiums. Second, we present some data on esti-

mated risk premiums since 1965, Third, we examine
the relationship between equity risk premiums and the
level of interest rates, because it is important, for pur-
poses of estimating the cost of capital, 10 know just
how stable the relationship between risk premiums and
interest rates is over time. If stability exists, then one
can estimate the cost of equity at any point in time as a
function of interest rates as reported in The Wall Street
Journol, the Federal Reserve Bulletin, or some similar
source.' Fourth, while we do not discuss the CAPM
directly, our analysis does have some important impli-
cations for selecting a market risk premium for use in
that model. Qur focus is on wtilities, but the method-
ology is applicable to the estimation of the cost of

Yo example, e Fodera! Enerpy Regulatory Commission’s Stafl e

. cently proposed that 2 risk premium be estimated every two yean snd

that. hetween etimation dates. the last-determined risk premiuem be
akded 1o the curent yickd on sen-yesr Treasury bonds W oblain an
estirnate of the cost of equity 1o an averape wility (Docket RM BO- 361
Subrequemiy. the FCC made » similar proposal {“Notice of Propmed
Rulemaking.” August 13, 1984, Docket No. M-3001. Obviowly, the
validity of such procedures depends on (i) the accuracy of the risk
premivm euimate and (i) the saability of the relstionship between ritk
presavms and imterest edes. Both propotals e still under review,

N
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equity for any publicly traded firm, and also for non-
traded firms for which an appropriate risk class can be
assessed, including divisions of publicly truded corpo-
rations.*

Alternative Procedures for Estimating
Risk Premiums

In a review of both rate cases and the academic
literature, we have identified three basic methods for
estimating equity risk premiums: (i} the ex post, or
historic, yield spread method: (ii) the survey method.
and (iii} an ex anre yield spread method based on DCF
analysis.' In this section, we briefly review these three
methods.

Historic Risk Premiums

A number of researchers, most notably Ibbotson and
Sinquefield | 121, have calculated historic holding peri-
od returns on different securities and then estimated
risk premiums as follows:

Hisioric
Risk

H

Premium

Average of the |
annual returns on

{ Average of the ¢
annual returns on

a stuck index for} — [a bond index for| . (1)
a particulur the sume
past period past perind

Ibhotson and Sinquefield (1&S) calculated both arith-
metic and geometric average returns, but most of their
risk-premium discussion was in terms of the geometric
averages. Also, they used both corporate and Treasury
bond indices. as well as a T-bill index, and they una-
lyzed all possible holding periods since 1926. The 1&5
study hus been employed in numerous rale cases in two
ways: (i) directly, where the 1&5 historic risk premium
is added to a company’s bond yield to obtain an esti-

e FCC o purticulatly interosted in rish-prosiium aacthaodilopies.
Bevause 1it vnly caghicen of the 14K} eiephone compunies it Regulsies
have publicty-traded stock. and tence wifer the posaibihity of DCF
analysis. and 1 nsost of the publichy-traded tefephone companies huvye
benh reyulated and unrcpuiated asscts. s ¢ corporate DCF cont might
st By apphcable tu the repulated umit of the companies

B rate Cindy, some witnessty abw have calvuluted the duterenuat
tctween the yickl to matunty (YTML ol & company’s bonds and it
concutvent ROE. and then calied thi ditterennal 3 rok presum. In
gencral, thiy prvcdure is unsoutd. hecouse the YTA oo 2 bovsld s o
Peture evpeted reiuen on the bond s marbet vafue. while the RUE v the
ot reulized retm on the stovh s e vatlue. Thus, companing YTA
and ROES o Hibe compening appics and aranges.
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mate of its cost of equity, and (i) indirectly, wher
&S data are used to estimate the market risk premiur
in CAPM studies.

There are both conceptual and measurement prot
lems with using 1&S data for purposes of estimatin
the cost of capital. Conceptually, there is no compe.
ling reason to think that investors expect the sam
relutive returns that were earned in the past. Indeec
evidence presented in the following sections indicate
That relative expected returms should, and do, var
significantly over time. Empirically. the measured hi:
toric premium is sensitive both 1o the choice of estim:
tion horizon and to the end points. These choices ar
essentially arbitrary, yet they can result in significar
differences in the final outcome. These measuremer

problems are common to most forecasts based on tim
series data,

The Survey Approach

One obvious way to estimate equity risk premium
is t pull investors, Charles Benore {1], the senic
utility analyst for Paine Webber Mitchell Huichins,
leadiny institutional brokerage house, conducts such
survey of major institutional investors annually, Hi
1YR3 resulty are reported in Exhibit 1,

Exhibit 1. Rosulty of Risk Promium Survey, 1983°

Assuming 3 Jouble A, long-term wtility bond currentty yields 12V
the comman stk for the same company would b fairly priced relon
to the bomd F its expected retum was as follows:

Indicated Rish Prefsium Percent of
Tutal Retum (Basis puints) Respondents
over 20V % over 80(!}
20v:5% 8|00
19140 700,
18'4% 600 0%
17v% S00 8%
16¥:% 400 29%
15v:% 00 35%
14%. 200 16%
13¢2% 100 0%
under 13v:% under 100 173
Weighied
AVCrag 358 100%
, rild - P —

*Bonere s guestionnaine i fuded the fint two colunim, while his th
column provided s space for- the respondents 1o imdicate which
premium they thought spplicd. We summarized Boesane's respomc
the frequency distribution given in Colummn 3. A, i his yuestiona.
each yeur, Bonore sdjusls the doublc A bond ywchd and the wtal retu:
{Column 1) w reflect curvent markel conditons, Buth the yuo:

abuve and the Tesponses fu i wene tuben Tnan the sunvey coadoowy
April 1983,

-
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Benore's results, as mcasured by the average risk
premiums, have varied over the years as follows:

Avcré?;é RP

Year (basis pointy)
1978 491
1979 475
1980 423
1981 349
182 275
1983 358

The survey approach is conceptually sound in that it
afiempts to measure investors” expectations régarding
risk premiums, and the Benore data also seem to be
carefully collected and processed. Therefore, the Ben-
ore studies do provide one useful basis for estimating
risk premiums. However. as with most survey resuits,
the possibility of biased responses and/or biased sam-
pling always exists. For exampie. if the responding
institutions are owners of utility stocks {and many of
them are}. and if the respondents think that the survey
results might be used in a rate case, then they mipht
bias upward their responses t0 heip utilites obtain
higher authorized returns. Aiso, Benore surveys large
institutional investors. whereas a high percentage of
wtility stocks are owned by individuals rather than in-
stitutions, 50 there is a question as to whether his
reposted risk premiums are really based on the expecta-
tions of the “representative”™ investor. Finally. from a
prapgmatic standpoim, there is 2 question as to how to
use the Benore data for utilities that are not rated AA.
The Benore premiums can be applied as an add-on to
the own-company bond yields of any given utility only
if # can be assumed thst the premiums are constant
across bond rating classes. A priori. there is no reason
1o believe that the premiums will be constant.

PCF.-Based Ex Ante Risk Premiums

In a number of studies. the DCF mode! has been
used to estimate the ex anre market risk presmium,
RP,,. Here. one estimates the average expected future
return on equity for a group of stocks. k,,. and then
subtracts the concurrent risk-free rate, R, . as proxied

by the yield to maturity on either corporate or Treasury
securities:’ '

Conceptually. this procedure is exactly like the 1&S
approach except that one makes direct estimates of
futare expected retums on stocks and bonds rather than

assuming that investors expect future returns to mirror
past returns.

The most difficult task, of course, is to obtain a valid
estimate of k,,. the expected rate of return on the mar-
ket. Several studies have attempted to estimate DCF
risk premiums for the utility industry and for other
stock market indices. Two of these are summarized
next.

Vandell and Kester. In 3 recently published
monograph. Vandell and Kester | 18] estimated ex ante
risk premiums for the period from 1944 1o 1978. R,
was measured both by the yield on 90-day T-biils and
by the yield on the Standard and Poor's AA Utility
Bond Index. They measured k,, as the average expect-
ed return on the S&P's 500 Index, with the expected
retum on individual securities estimated as follows:

D
kt = "'"" ] + gl' (3)
P,
where,
D, = dividend per share expected over the next
' twelve months,
P, = current stock price,
g = estimated long-term constant growth rate,
aml
i = the i* stock.

To estimate g,. Vandell and Kester developed fifteen
forecasting models based on both exponential smooth-
ing and trend-line forecasts of camings and dividends,
and they used historic data over several estimating
horizons. Vandell and Kester themselves acknowledpe
that. like the lbbotson-Sinquefield premiums, their
analysis is subject to potential errors associated with
trying 1o estimate expected future growth purely from
past data. We shall have more to say about this point
fater.

“in this analysit, mest people have used yiekds on Jonpederm bonds
rather than shon-term money market instruments, Bt is recopnized that
fong-term bonds. even Treasury bonds. sre not risk fee, so #n RPy,
taned on these dedt instruments is smalier than it would be if there were
same betier prony to the fong-term riskless rate. Peopit have sttempied
0 use the T-bill rate for Ry, but the T-bill rate embodies » different
average inflanon premivm than stocks. and it is subject to tandom
Nuctuations caused by monetary policy. inlernsiional currency flows,
and other factors. Thus, many people believe that for cost of capital
purperes. Ry should he besed on Jong-term securitics.

We dud 16t (0 see how debt maturities wouks afTect our cakculaed risk
premiums 3§ 2 short-term rate such a5 the M0-dayv T-bill eate is waed,
meavured rick premiums jump sround widely snd, 5o far gs we could
welh. randomly  The cherice of 8 maturity in the 10- 1o M0-year range has
tittie effect, as the yield curve is penerally fairly fim in that range.

Y
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Maolkiel. Mulkiel [14] estimated equity risk premi-
ums for the Dow Jones Industrials using the DCF mod-
el. Recognizing that the constant dividend growth as-
sumption may not be valid, Malkiel used a nonconstunt
version of the DCF model. Also, rather than rely ex-
clusively on historic data, he based his growth rates on
Value Line's five-year earnings growth forecasts plus
the assumption that each company's growth rate
would, afier an initial five-year period, move toward a
long-run real national growth rate of four percent. He
also used ten-yeur maturity government bonds as a
proxy for the riskless rate. Malkiel reported that he
tested the sensitivity of his results against a number of
different types of growth rates, but, in his words, “The
resuits are remarkably robust, and the estimated risk
premiums are all very similar.” Malkiel's is, to the best
of our knowledge. the first risk-premium study that
uses analysts” forecasts. A discussion of analysts” fore-
casts foilows.

Security Analysts’ Growth Forecasts

Ex ame DCF risk premium estimates can be based
either on expected growth rates developed from time
series data, such as Vandell and Kester used. or on
analysts’ forecasts, such as Malkiel used. Although
there is nothing inherently wrong with time series-
based growih rates, an increasing body of evidence
supgests that primary reliance should be placed on
anulysts’ growth rates. First, we note that the observed
market price of a stock reflects the consensus view of
investors regarding its future growth. Second, we
know that most large brokerage houses, the larger in-
stitutional investors, and many investment advisory
organizations employ security analysts who forecast
future EPS and DPS, and. 10 the extent that investors
rely on analysts’ forecasts, the consensus of analysts’
forecasts is embodied in market prices. Third, there
have been literally dozens of academic research papers
deaiing with the accuracy of analysts’ forecasts, as
well as with the extent to which investors actually use
them. For example, Cragg and Malkiei {7] and Brown
and Rozeff |5} determined that security analysts® fore-
casts are more relevant in valuing common stocks and
estimating the cost of capital than are forecasts based
solely on historic time series. Stanley, Lewelien, and
Schlarbaum [16] and Linke [13] investigated the im-
portance of analysis’ forecasts and recommendations
1o the investment decisions of individual and institu-
tional investors. Both studies indicate that investors
rely heavily on anzlysts’ reports and incorporate ana-
lysts® forecast information in the formution of their

3
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expectations about stock returns. A representative list-
ing of other work supporting the use of analysts’ fore.
casts is included in the References section. Thus, evi-
dence in the current literaiure indicates that ()
analysts’ forecasts are superior 1o forecasts based sole-
ly on time series data, and (ii} investors do rely on
analysts’ forecasts, Accordingly. we based our cost of
equity, and hence risk premium estimates, on analysts’
forecast data®

Risk Premium Estimates

For purposes of estimating the cost of capital using
the risk premium approach, it is necessary either tha
the risk premiums be time-invariant or that there exists
a predictable relationship between risk premiums and
inlerest rates. If the premiums are constant over time,
then the constant premium could he added to the pre-
vailing interest rate. Alternatively, if there exists a
stuble relationship between risk premiums and interes:
tates, it could be used to predict the risk premium from
the prevailing interest rate. '

To test for stability. we obviously need to calculate
risk premiums over a fairly long period of time. Prior
to 1980, the only consistent set of duta we could find
came from Value Line, and, because of the work in-
volved, we could develop risk premiums only once 2
year {on January 1). Beginning in 1980, however, we
began coliecting and analyzing Value Line data on s
monthly basis, and in 1981 we added monthly esti-
mates from Merrill Lynch and Sulomon Brothers to ou:
data base. Finally, in mid-1983, we expanded our
analysis to include the IBES data.

Annual Data ond Results, 19661984
Over the period 19661984, we used Value Lint
data to estimate risk premiums both for the electric
utility industry and for industrial companies, using the
companies included in the Dow Jones Industrial anc
Utility averages as representative of the two groups
Value Line makes a five-year growth rate forecast, bu
it also gives data from which one can develop a longer
term forecast. Since DCF theory calis for a truly ong
term (infinite horizon) growth rate, we concluded tha
it was begser 1rileveiop and use such a forecast than tc

L

Mecenly, a new type of service that sumnurnizes the key data from mo
analysty’ repons hus become availuble. We are aware of two sources ©
sch services., the Lynch, Junes, snd Ryan’s bnditaional Broben Fat
matc System (IBES) and Zack s Joarus Investmemt Servine, JBES an
the lcarus Service gacher duty from both buy-side sed seli-side analysi
st provide it W subcribens on 3 monthiy busis in both & primed and
computer-resciable forma,
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Exhibit 2. Estimated Annual Risk Premiums. Nonconstant (Value Line} Model,

19661984 _ .
Jamuary | .
‘;'::: R Jones Bloctrics Daorw Jones Indusiriaty
Reponiaad L R, Ry bavy R, RP =16}
P 2) b 4y (B3] (6 th
1960 K. 1174 4 80% 6% Y 50% 4.50% 5406 71
1967 9007 4.76%  4.24% 11.57%  4.76%  6Ri% 0.62
196K 9.6R% 5.589% 4.8 % 10, 56% 5.59% 4.97% Q.82
oy 9 34% 5. RR% X46% . HY . 96% 5. RR% 5OR% 0.68
1970 L% 6YI% 4.13% 12.22% 6.91% 8% 0.78
19 $0 Ki4 6, 2R 4 52% 11.22% 6.2R% 4.95% 0.9§
1972 1L 8% 6.0 4 4.53% PEARS 6.0% S.(u% [t R4
1973 11.37% Re60 S41% 11.47% 5.96% R51% (198
074 {1 B8 7.29% 6560 F2.IR% T.29% S.0% 1.29
1975 16.63'% TY1% K124 & 14 R3% T.91'% 6G.92% 1.26
1976 13.9%% RIVE  S.74% 13.32% B.23M% S0% T )
1977 12.96% 7.30% 5.66% 13.63% 7.00% 6. 3% 0.8y
1978 134 T.RI% 8.58% 14 .75% TRI% 6.RR% 4 (LRI
1979 b1 9% 8 99% 8.93% 15, 8(¥% R0 - A51% 0.94
LOR() IR 10.18% 6.21% 16 53% YIRS G 5% (LYK%
TOR 1 17.61% HhwYs 5,624 17.37% 1E.9u%% 5.38% |3
jYR2 17.70% 1 T-3% o A.70% 19.30% 14.00% 8% 0.70
PRI i6. 0% H1L6AS AR 16,83 H).66% 5 R7% 0.96
1YKRa OG5 LYY 4 (K% 15.72% 11.97% 3I5% ~ LR

use the five-year prediction.* Therefore. we obtained
data as of January | from Vaiue Line for each of the
Dow Jones companies and then solved for k. the ex-
pecied rate of return, in the following equation:

n L]
P= I D, Dy +g) Y )
t=1( + kY k—-g R+k

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

*Thes is 3 dohatable paint, Cragp and Malkicl, as well as many practic-
ing snalysis, feel that mont investors aciually focus on five.ycar fore-
costs. Others, however, srpue that five-voar forecasts sre too heavily
influenced by basc-yesr conditioms and/or other nonpermanent condi-
tioas for use in the DCF modet. We nive (i) that most publiched fore-
casts o indeed cover five years, (iis that such forecasss are typrealhy
“normalized” m some fashion o sileviate the bace-year problem. and
tiil) that for relstively stable companics fike thiwe in the Duw Jones
sverapes, i gonersily dues non matter preatty if one vaes » normalized
five-year or 3 hnger-term firecast, hecause these companics meet the
condstions of the comm-growth DCF mode! rather welt.

RCE and for the retention rate (b) in the terminal year,
n. so we can forecast the long-term growth rate as g, =
btROE). With ail the values in Equation (4) specified
except k. we can solve for k, which is the DCF rate of
return that would result if the Vaiue Line forecasts
were met, and, hence, the DCF rate of return implied
in the Value Line forecast.’

Having estimated a k value for each of the electric
and industrial companies, we averaged them (using
market-value weights) to obtain a k value for each
group. after which we subtracted R, (taken as the De-
cember 31 yield on twenty-year constant maturity
Treasury bonds) to obtain the estimated risk premiums
shown in Exhibit 2. The premiums for the electrics are
plotted in Exhibit 3, along with interest rates. The
following puints arc worthy of note:

I. Risk premiums fluctuate over time. As we shall see
in the next section, fluctuations are even wider
when measured on 2 monthly basis.

2. The last column of Exhibit 2 shows that risk premi-

"Waiue Line actually makes an explicit price forecast for each stock, snd
one could use this price, sloag with the forecasted dividends, todevelop
an expecied raie of return, However, Valur Line's forecasted stock
price builds in o forecasted change in k. Therefore, the forecasied price
& inappropriste for use in estmating current vatues of k.
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Exhibit 3. Equity Risk Premiums for Electric Utilities and Yields on 20- Year Govermnment Bonds, 19701984

Yield on 20-year
Government bond,

}
}
|
|
|
{
Re (
|
|
|
|
|

o’

4

Electric Risk Premium, RP

————— ——

1980-1984

RP = 12.4% - Q.SBRF:
(0.22)

.= 0.74

1970 1571 1972 1973 1974 1875 1976

Do i o m— —— —

t f g t ; + t
1877 1508 1979 1980 1981 1982 1983 1944

sSiandard errors of the coefficients are shown in parentheses below the coclfcionts

t

ums for the utilities increased relative to those for
the indusirials from the mid-1960s to the mid-
1970s. Subsequently, the perceived riskiness of the
two groups has, on average, been abow}:he same.

3. Exhibit 3 shows that, from 1970 through 1979,
utility risk premiums tended 1o have a positive asso-
ciation with interest rates: when interest rates rose,
so did risk premiums, and vice versa. However,
beginning in 1980, an inverse relationship ap-
peared: rising interest rates led to declining risk
premiums. We shall discuss this situation further in
the next section.

Monthly Data and Results, 19801984

In carly 1980, we began calculating risk premiums
on » monthly basis. At that time, our only source of
analysts® forecasts was Value Line, but beginning in
198§ we also obtained Merrill Lynch and Salomon
Brothers® data, and then, in mid-1983, we obtuined

IBES data. Because our focus was on utilities, we
restricted our monthly analysis to that group,

Our 1980-1984 monthly risk premium data, along
with Treasury bond yields, are shown in Exhibits 4 and
5 und plotied in Exhibits 6, 7, and 8. Here are some
comments on these Exhibits:

i, Risk premiums, like interest rates and stock prices,
are volatiie. Our data indicate that it wouid not be
appropriate to estimate the cost of equity by adding
the current cost of debt to a risk premium that hod
been estimated in n the past. Current risk premiums
skould be matched with current interest rates.

2. Exhibit 6 confirms the 1980-1984 section of Ex-
hibit 3 in that it shows a strong inverse relationship
between interest rutes and risk premiums; we shall
discuss shortly why this relationship holds.

3. Exhibit 7 shows that while risk premiums based on
Value Line, Merrill Lynch, and Salomon Brothers

7 005261
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Exhibit 4, Extimated Monthly Risk Premiums for Electric Utilities Using Analysts” Growth Forceasts, January
J9RO=June 1984 o

]
ot

- hJERR WA HeYewr
Treisiery Treinur
L Bond
Yicht, Yield,
Comsdem €ronsiant
He gy Value Morndt Salonem Averape Mastur Repinting Vadwe Morrilt  Sadomue Average  Mataniny
i Aonth Line Lanch  Baathees Presnuns Serwes o Alenulhy Lane fameh Brabens Promisms Senes
Jan  j9XB 621G NA NA 6214 TR Apr UKD Y494 delu 4294 AR0% 1.6V
Foh fuxy  S.77% NA NA ST 1080 Mav 1YX2 0%4 4284  391% MI8% 13474
Mar t9R0 47w NA NA .73 12,897, Jun 19X d06% 4.851%  4.72% 4 13%  13.53%
Apr TYRD £.02% NA NA 020 12714 Jub 19R2 TR A% A.2t% 366 (4.4RY
Aty TURL 4,734 NA NA 4 734 Hay Auy TYK2 424 4R 8274 4R% 13.6Wa
Jun  BYRD S0 NA NA SaRd HLATY Sep IYRI SORU 5149 S ARG 4939 12,40
Jul  JYRD Sd1% NA NA 8414 9RO Out BYH2 838G 82409 63494 5.64%  1.U5%
Aup 19R0 8724 NA NA £.724 HY2WY, Now 1UR2 S674 K98 6.91% 6IRY HDYTH
Sep 1yRn S.00% NA NA S04 1A Pee 198 6.31% 671 T458%  6RX% 10.80%
- -y L re A A———— om—— —ph
A WA O (Ao Annual Avg, 4.00% 4.84%  SO1%  4.52% 13.09%
e 19RL 5,68 NA NA L6804 1249 Jan YN S64% 644 6RI4 616%  HLAGOG
ry wry Y Ivh 1983 46K S99%  610%  5.59% - ILAHY
Anncal Avg. 8.3 RIS Mar 19K%  499%  6.R9%  6.43%  6I0%  10.71%
Jan 19NY SaXE 470 S63 S A 1wy A I9RY 4959 SR2% 0 6% SATR MLRIY
Feb 1UKI 4 R¥T 4R L itva 4.USH 12 ARG Mayv TUR} 45008 6417% 6.24% S.72%  10.8T%
S PR LU L O 11 A U U S L I & A S S TA U e YR 409%  S21% K% S.22% 1090
Apr B9RE &30 A2 48 Jaod 1l Jul 19K} ATR4 ST 6.42%  S.e4% GEI2Y
May BUKE 3889 Y 2an 3N AT ASE. Aunp 1R XBRYY Y S41% 4.68%  HILTRYG
Jun  HuRd NSTUT gty 4279 Aupte 13 g Sep 19N} 4074 4. W% S.587% 4ARSE HLTE%
Julb  1uRi Jol ded: 1w 3R XA et 19KD AWh a6d% S53R% 4.60% 11647
Auy 19R! AT 308 04t AWt e 2y Nouv [9RY QR4 3 T7% 4406 3.69%  11.90%
Sep TURE 2P 2240 28T AN 14 gw PDee P9R3 330N 4.29%  S00%  4.21% TR
g 14 ! el L AR L U] 3 Ameraremnr Aw—— sspy—
Doc BURY 37200 RdS a3 AR Y1y Jan MR AT S0d% 0 S65% 4.92% 11919
e, Caer o vt A taen v K 4284 RAT% S96% SV il
Aomuat Ave RTE TS SOTE ATRE Dems LD I 42 Samw sgew Svk 120
Jam UKD 3 3ATW Wt 3MME 1S v Apt YRS A TRY B33 632U SR 12.51%
Feh 19K 3089 327% 3 NrE 0 3aT% 0 14 3T May 1984 4306%  5.M¥7 6.42% S.36%4  12.TR%
Mar 1982 IA8% RIS 1% 1196y Jun  19Rd 38T 4009 S6XME 4% 13605

Exhibit 5. Monthly Risk Premiums Based on IBES Data

Arvetapr o

Averape of
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Brothees, and Brvthers, and
Value Ling IBES IBES Promsems Value tane Hes RES Prominmn
Bepraning Prenuims Premun im bt Begmmng Premiunn Premiums fur Engie
ol for Dow Jongs  hor Dow Jomes [H TSI ol fie Dow Jomes  for Pow Jines Ehevtne
honath Clevines Elecrrmes Industry Mimth Elevtrics Electrics Industry
Aug 19K3 46K 4. 10% & 10 Feh 194 5.019% S.00% 4.00%
Sep 19K & W84 4.43% 4.27% Mar 19K 8.12% 5.15% 4 454
(vt (9K} 4 6414 430% Iy Apr 19K4 5.4R% S0 4,30
Nuv YR} Aoy Y% Y4 May  H9Kd 5.30% L.20% 4,30%
e BYRY 4.21% 10% X 5a Jun (98 4.39% 4. 474 J.dira
Jan 1YR4 4.92% 4. 68% 4. 18% Average
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Exhibit 6. Utility Risk Premiums and Interest Rates, 1980-1984
H
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The ttandard error of the
coeffigient is shows in
parentheses below the

b - coefficient,

RP = 12.531 - 0.62 RF
Standard frvor {(0.05)
2 0.73
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Exhibit 7. Monthly Risk Premiums, Electric Utilities, 19811984 (to Date}
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Exhibit 8. Comparative Risk Premium Dat

. o’

-
LA

-

10 4

Ay Et'b 133 No‘v Dec  Jan Fep Mar Apr May Jun
1983 1984

®: Valye Lime, ML, SB: Dow Jones [lectrizs
®: 1BES. Dow Jores flectrics
a: IBES: AY1 flectrye Utilathres

do differ. the diiferences are not large piven the
nature of the estimates. and the premiums follow
one another closely uver time. Since all of the ana.
lysts are examining essentially the same duty and
since utility companies are not competitive with
one another, znd hence have relatively few secrets,
the similarity among the analysty” forecasts is not
surprising.

4. The IBES data. presented in Exhibit 5 and plotted
in Lxhibit B, contain oo fow observations to enable
us to draw strong conclusions, but (i) the Dow
Jones Electrics risk premiums based on our three-
analyst data have averaged 27 basis points above
premiums based on the larper group of analysts
surveyed by IBES and (ii) the premiums on the }i
Dow Jones Electrics have averaged 54 basis points

higher than premiums for the entire uiility industry .

followed by IBES. Given the variability in the data.
we are. at this point, inclined to attribute these
differences to random fluctuations. but as more
data become available. it may tum out that the
differences are statistically significant. In particu-
lar. the 11 electric wtilities included in the Dow

4%

Jones Utility Index all have large nuclear invest-
ments. and this may cause them 1o be regarded as
riskier than the industry average, which includes
both nuclear and non-nuclear companies.

Tests of the Reasonableness of the Risk
Premium Estimates

So far our claims to the reasonabieness of our risk-
premium estimates have been based on the reasonable-
ness of our variable measures, particularly the mea-
sures of expected dividend growth rates. Essentially,
we have arpued that since there is strong evidence in
the literature in support of analysts’ forecasts. risk
premiums based on these forecasts are reasonable. In
the spirit of pasitive economics, however, it is also
important to demonsiraie the reasonableness of our
resuits more directly.

It is theoretically possible 10 test for the validity of
the risk-premium estimates in a CAPM framework. In
a cross-sectional estimate of the CAPM equation,

k - R =a,+af +u,. 5
we would expect
a, = Qand &, = k,, = R, = Murket risk premivm.

This test. of course, would be a joint test of both the
CAPM and the reasonableness of our risk-premium
estimates. There is a great deal of evidence that ques-
tions the empirical validity of the CAPM, especially
when applicd to regulated utilities, Under these condi-
tions, it is obvious that no unambiguous conclusion
can be drawn regarding the efficacy of the premium
estimates from such a est.*

A simpler and less ambiguous teet is to show that the
risk premiums are higher for lower rated firms than for
higher ruted firms. Using 1984 data, we classified the

"W carried out the revt on 3 nonthiy hasis for TYRS amd foumd pocitive
ot statntivally imigmificunt coctiicients. A typical result (for April
F9Rd) follows:

fho= Ry o= LI6TS 4+ LM} B,
Q.90 {148

‘The figures in parentheses are Mamndand erroes. Utility risk premiums dee
icreone with hetas, but the intercept term is ot zers as the CAPM
would predict. amd a2y is buth less than the predicted value and not
statescatly significant. Again, the observation that the coefTicients do
mx conform v CAPM prodichons could be s much 3 problem with
CAPM specification for ulilinics as with the risk premium extimarcs.

A similar 1ee was carried out by Fricnd, Weverfield. and Granine {91
They teucd the CAPM using expectationy) (sorvey) data rather than ey
perst hsddhing peruwd eeturns. They scroathy found their cueflicient of 8,
w e nepative in all their crosssectional weus.
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on the money supply rather than on interest rates.”
“n the 1980-1984 period, an increase in inflationary
expectations has had a more adverse effect on bonds
than on utility stocks. If the expected rate of inflation
increases. then interest rates will increase and bond
prices will full. Thus. uncertainty about inflation trans-
lates directly into risk in the bond markets. The effect
of inflation on stocks. including wtility stocks, is less
clear. If inflation increases. then utilities should. in
theory. be able to obtuin rate increases that would
offset increases in operating costs and also compensate
for the higher cost of equity. Thus, with “proper™ regu-
lation. utility stocks would provide a better h?dg_c
against unanticipated inflation lhan_wuuid bonds. This
hedge did not work at all well during the 1?66—1979
period. because inflation-induced increases in operat-
ing and capital costs were not offset by umei): rate
increases. However, as noted earlier. both the utilities
and their regulators seem to have leamned to live better
with inflation during the 1980s. o
Since inflation is today regarded as a major invest-
ment risk. and since utility stocks now seem to provide
a betier hedge against unanticipated inflation than do

rd deviations in Exhibit 10 are based on lhe h!u five
':::?dt::":\:: if oot returns siabilize. a they did beginning in
VGRY, thest reported volattlity will remain high for several more years,
sun. Exbebat 100 gives 2 rough indication of the current relative sishi-
_dne of wiels verw honds, ban the measure is by o mCans. precise or
'ac«mniy indicatnive of Tulure expectatnms.,
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increase in equity risk premiums. However, in 1980
and thereafter, rising inflation and interest rates in-
creased the perceived riskiness of bonds more than that
of utility equities, so the relationship between interest
rates and utility risk premiums shifted from positive to
negative. Earlier, 3 1.00 percentage point increase in
interest rates had led, on average, to a 1.73% increase
in the utilities” cost of equity, but afier 1980 a 1.00
percentage point increase in the cost of debt was asso-
ciated with an increase of only 0.37% in the cost o
eguity. :

Our study also has implications for the use of the
CAPM to estimate the cost of equity for utilities. The
CAPM studies that we have seen typicully use either
tbhutson-Singuefield or similar historic holding period
relurns as the basis for estimating the market risk pre-
mium. Such usage implicitly assumes (i) that ex post
returns data can be used to proxy ex anre expectations
and (ii) that the market risk premium is relatively sta-
ble over time. Our analysis suggests that neither of
these assumptions is correct; at Jeast for utility stocks,
e post returns data do not appear to be reflective of ex
ante expectations, and risk premiums are volatile, not
stable.

Unsable risk premiums also make us question the
FERC and FCC proposals to estimate a risk premium
for the utilities every two years and then to add this
premium to a current Treasury bond rate 10 determine a
utility's cost of equity. Administratively, this proposal
would be easy to handle, but risk premiums are simply
too volatile 10 be left in place for two years,
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CALL FOR PAPERS

American Real Estate and Urban Economics Association
1985 Annual Meetings
December 2K-30, (985

New York

Papers are being solicited for presentation 21 the 1985 AREUEA Meetings held as part of the Allied Social
Sciences Assaciations (ASSA) Meetings in New York. The arcas of interest to AREUEA are real estate and
urban cconomics in their broadest sense to include theoretical and applicd rescarch on real estate finance. fand
and housing economics. real estate investment and valuation, real estate and mortgage markets along with
government policies related to these markets. Anyone wishing to present a paper should submit a compieted
manuscript or abstract by no later than May 15, 1985 to the Program Chairman:

Professor George W. Gau
Faculty of Commerce and Business Administration
University of British Columbia
Vancouver, B.C.
V6T 1YR
Canada
64 228. 5847

005267




COMMONWEALTH OF KENTUCKY
BEFORE THE PUBLIC SERVICE COMMISSION
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No

M

1

EasS

Kentucky Power Company
Compution of the Gross Revenue

Conversion Factor

>

Section Vv
Workpaper §-2
Page 2 of 3

Test Year Twelve Months Ended 6/30/2005

Description
(2)

Operating Revenues

Less: Uncollectable Accounts Expense
Income Before Income Taxes

Less: State Income Taxes (Ln 3 x 7.20%)”
income Before Federal Income Taxes
Less: Federal Income Taxes {Ln 5 x 35%)
Operating Income Pearcentage

Gross Revenue Conversion Factor (100% /Ln 7)

Per Warkpaper 3-2, Page 3, Cot 5, Line
State Income Tax Effective Rate ACa!cu!ations

State Income Tax Rate - Ky
Apportionment Factor
Effective Kentucky State income Tax Rate

State Income Tax Rate - WVA
Apportionment Factar
Effective West Virginia State Income Tax Rate

State Income Tax Rate - OH
Apportionment Factor

Phase-Out Factor

Effective Qhio State income Tax Rate

Total Effective State Income Tax Rate

Percent of
incremental
Gross Revenues

(3)

100.00%

0.47%

98.53%

7.16%

92.36%

32.33%

60.04%

1.8656

7.00%

100.00%

7.00%

9.00%

0.47%

0.04%

8.50%
7.59%

24.00%

0.15%

7.20%
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