
BOEHM, KURTZ & LOWRY 
ATTORNEYS A?' LAW 

36 EAST SEVENTH S"lTUXT 
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 Sewice Conlnlission 
2 1 1 Sower Boulevard 
Frankfort, Kentucky 40602 

Re: Case No. 2005-00341 

Dear Ms. O'Donnell: 

It was brought to our attention that soine of the attachments to the data responses of the Kentucky 
Industrial IJtility Customers, Inc. to the Conl~liission Staff and the Kentucky Power Co~llpany were inadvertently 
omitted. In that regard, please find enclosed the CD referenced ill response to Staff Data Request No. 1 and the 
original and five copies of the attach~nents referenced in response to Staff Data Requests Nos. 20 and 23. I also 
enclose the original and five copies of the attachments to Kentucky Power Conlpany Data Requests No. 1, 27, 29, 
30, 33, 34, 36, 37, 38 and 42, Due to the voluniinous nature of the responses, copies of the attacli~lle~lts will be 
nlade 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. 

Veiy Truly Yours, 

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

M l ~  tikctr. 
~Lrachmenl 

CC: Certiticatc of Service 



CERTIFICATE OF SERVICE 

I hereby certify that a copy of the foregoing was served by lllaili~lg 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 Attonley General 
Office of the Attorney General 
LJtility & Rate Illterve~ltioll Division 
1024 Capital Center Drive, Suite 200 
Frankfort, ICY 4060 1-8204 
betsv.blacliford@la~.~tate.li~.~~~ 

Honorable Joe F. Childers 
20 1 West Short Street, Suite 3 10 
Lexington, KY 40507 
cliiIdersla~vbr(ii)vahoo.com 

Hollorable Kevin F. Duffy 
A~~lericatl Electric Power 
Service Co~l~oration 
1 Riverside Plaza, 29th Floor 
Post Office Box 1663 1 
Columbus, OH 432 16 
l<fduf'ij,iil)aep,cv~n 

Tinlothy C. Mosher, President, KY Power 
Anierican Electric Power 
10 1 A Enterprise Drive 
P. 0. Box 5 190 
Frankfort, ICY 40602 

Honorable Mark R. Overstreet 
Stites & Harbison 
42 1 West Main Street 
P. 0 .  Box 634 
Frankfort, KY 40602-0634 
mo\;erstreet@stites.conl 

%" 

Michael L,. Kurtz, Esq. 



COMMONWEALTH OF KENTUCKY 

BEFORE THE PUBLIC SERVICE COMMISSION 

In the Matter of: 

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

KENTUCKY INDUSTRIAL UTILITY CUSTOMERS, INC. 
RESPONSE TO 

KENTIJCKY POWER COMPANY'S 
FIRST SET OF DATA REQUESTS TO 

ATTACHMENT TO 

KENTUCKY POWER COMPANY'S 

DATA REQUEST NO. 1 



Kentucky Power Company
Summary - KIUC Depreciation Expense Adjustments

For the Test Year Ended 6/30/05

Total

1  -  Remove $32,000,000 million demolition costs from computation of net salvage costs. (1,409,132)         
2  -  Correct Account #312 Interim Retirements by removing additional retirements in 2007 and 2009. (272,735)            
3  -  Use full history of additions and retirements to determine interim retirement rate for Big Sandy Assets instead of last 30 years. (909,118)            
4  -  Use of Net Salvage percentages on overall functional account basis instead of judgement percentages based on retirements. (1,352,141)         
5  -  Use full history for all Net Salvage percentages instead of just the 15 year period of 1990-2004. (2,694,468)         
6  -  Delay retirement of Big Sandy Unit I five years from 2015 until 2020. (90,912)              

Total Adjustments (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 (1,305)      
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 §199 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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T H E  SUPERIORITY O F  ANALYST FORECASTS AS MEASURES O F  
EXPECTATIONS: EVIDENCE FROM EARNINGS 

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 oftcn used for this purpose ([I]. [3], [4]. [5], [12]. 
[13], [14], [16], [la], [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 sholrkl be 
superior to time series forecasts and provide better measures of market earnings 
expectations. 

However, the mere existence of analysts as an enlployed factor in long run 
equilibrium means that analysts rpnrst 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 bcst interests and t11;lt both forcc;lst 
producers and consumers demand forecasts solely on the basis of their predictive 
ability.' Since analysts' forccasls cost more than lime serics furecasls, the continued 
employment of analysts by profit-maximizing firms implies that analysts' forecasts 
must be superior to those of tlle lower cost factor, time series models. 

Past comparisons of an:llysts' forccasls to sophisticated titne series nlodels 
conclude that analysts' forecasts are not nlore accurate than lime series forecasts 
(Cragg and Malkiel (CM) [9]; Elton nnd Gruber (EG) [I I]). This evidence plai~ily 
conflicts w~ lh  bas~c econonl~c lheory. Ilence, the oredict;ve accuracy of analvsts' 
forecasts is re-examined in this paper. In contrast with other studies. the results 
overwhelmingly favor the superiority of analysts over tinre series models. 

Part 1 considers statistical tests and cxperi~nental design. Part I I  contains the 
empirical results. Sunrmary n ~ ~ t l  implic:~tions appear in Part Ill. 

College of Business Administration, The Univcrsity of lowa, lowa City. 
1. We assume tllal forecast purchasers do not derive nonmonetary benefits from forccasrs. 

I 
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I .  EXPERI~~ENTAL DESIGN 

.4, S~atislical Eualrralion 01 Forecast Melhods 

Without direct information on the costs o f  imperfect forecasts to forecast users, 
comparative forecast accuracy is usually evaluated by comparing the error distribu- 

T 

Z (piji -'it)' 
1 - 1  

0; = 

5 A; 
, 

r - l  

where A, = change in actual earnings per share of firm i from r - l to r, 
PYf=predicted change in earnings per share of firm i from t -  l to t by 

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

For  its computation, it requires ritjre series data on  a firm's earnings chrrtqy~s.~ 
Given forecast method j and earnings time series data on firm i ,  Theil's U 
compares the forecast accuracy of metllod j to that of a naive, no  change. earnings 
forecast m ~ d e l . ~ . ~  Since analys!~' earnings forecasts are currently available only in 
short time series, use of Theil's U for comparative forecast evaluation necessarily 
relies on small s a r n p l e ~ . ~  Larger sample sizes are  possible by testing forecast 
methods on a crass-section of firms. Finally, no  procedure is available with tests of 
significance which uses Theil's U to compare two forecast methods when neither is 
a no-change method. Direct hypothesis tests are preferable to inferences drawn 
from ranking the U statistics of different forecast methods. 

For hypothesis tests o f  two forecast methods, a n  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' live-year forecasts with 
realizations over three and four-year horizons; EG compare analvsts' forecasts with the "best" of nine 

. . 
4. Pv, - A,, and Uv 0 it prediction is perfect in every period. I1 no  change is predic~ed in each period 

(i.e., P,,,-O), U,,- I ;  O <  Ui .<  I if prediction is less Illan perfect bul better than.the no-change prediction 
and U,/> 1 it forecast rnctlhod is less accurate than the no-change prediction. 

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

j 
i 
i 

005209 
i 



The Slrperioriy of Atralysl Forecasrs as Measures of Expectoriotrs 3 

are the errors from the two methods; the matched pair is reduced to a single 
observation by taking the difference in the errors. i'he usual parametric test of the 
mean difference is the paired I-test 1171. An alternative non-parametric test of the 
median difference is the Wilcoxon Signed Ranks test (81. 

The parametric paired I-test is inappropriate for testing mean error differences of 
forecast methods applied to cross-section earnings data. If applied to error mea- 
sures stated in level form (e.g., I Pii, - A,I, where Put = firm 13 iorecasted ezrnings 
per share for period I by method j and  firm i's actual earnings per share in 
beriod r ) ,  the test's assumption that paired differences are drawn from the same 
population is violated since each error dlllerence depends bpon each firm's -- 
earn in~s  per share level. If apphed to error measures stated in ratio form (e.~.. 
~ ~ ~ / t / l ; ; l ~ s t r i b u t i & a l  assumptions of the paired I-test are also unlikeiy 
to be fulfilled since ratio measures applied to earnings per share data are 
dominated-&= actual .---- earnings per share are often c 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 I-test 
18, p. 2131. 

For tests of several forecast methods, the generalization of the paired I-test, 
two-way analysis of variance, is inapplicable.s The Friedman test [8], which is 
based on two-waplmatysrsof v ~ ~ i x m e - b y  ranks and Zindependent of error 
def i n i s = d - m  - z . ~ _ _ _ .  

For an error measure, we choose relative error ignoring sign, IPiir-AItI/IAjrl, a 
metric which is likely to be of interest to forecast purchasersq9 In any event, the 
Wilcoxon test statistic is insensitive to error definition (see in. 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.1° Our choice of horizons reflects the following considerations: (i) , , 

micro-level information obtained by analysts often concerns earnings of the follgw- 
ing several quarters or fiscal year; (ii) current fiscal and monetary policies affect 
eZrni- the subsequent one to five quarters; (iii) publishe4__forecasts7 are 
available mainly for short horizons. We thus investigate point estimates of quart- 
erly earnlngs per share for fort'ecast horizons of one to five quarters.so 
examine annual earnings forecasts. The basic time series data are auazerlv ~ r imarv  

7. EG's cross-section parametric I-test is inappropriate. 'Their use of an error measure stated in terms 
of levels squared (mean square crror) appears to compound the inherent dilliculty in applying the paired 
I-test to cross-section earnings data (see In. 16). 

8. Preliminary tcsb indicated serious violation or the homogenei~y of variances and additivity 
assumptions, basically because of crror ouilicrs. Violation or the ANOVA assumptions also prevents 
application below of a laclorial design with sample year and forecast horizon as factors, forecast - method as treatment and firm as replication. 

9. For a dismion of the delicienciesof using I Pli,l or I PI,, + A1,1/2 in the denominator see (251. 
10. l e  forecast horizons studied in the past have been live years (CM) and one year (EGb 
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earnings per share before extraordinary items, adjusted for stock splits, stock 
dividends and other capitalization changes for the years 1951-1975. 

Ex ante conditional predictions of all forecast methods are determined as follows 
for a sample of 50 firms for each of the four years 1972-1975. Starting with third 
quarter 1971 earnings (III/ 1971), conditional earnings per share predictions for the 
ith firm by the jth method are obtained for the individual quarters of 1972. The 
forecasts of 1972 quarterly earnings, conditional on I11/1971, are denoted 
Pij(l/19721 111/1971), ~ ~ ( 1 l / 1 9 7 2 ] 1 1 1 / 1 9 7 1 ) ,  P,,(III/1972~1II/1971) and  
PU(IV/ 19721 111/1971). Moving ahead one quarter, predictions are again obtained 
for each of the four quarters of 1972 made conditional upon IV/1971 earnings 
data. Again moving ahead one quarter, predictions are obtained for the last three 
quarters of 1972 conditional upon knowledge of I/1972 earnings, etc. Table 1 
shows the set of 1972 predictions so obtained. With these conditional predictions, 
relative forecast errors ignoring sign are computed for each forecast method j over 
five distinct quarterly forecast Ilorizons for use in the quarterly error comparisons. 
Annual earnings forecasts for 1972 are the sum of the forecasts P,,.(1/19721 
1 ~ / 1 9 7 1 ) , ~ , ( 1 1 / 1 9 7 2 ~ 1 V / 1 9 7 1 ) , P ~ ( 1 1 I / 1 9 7 2 1 V / l 9 7 ) ,  and Pii(lV/19721 
1V/1971), that is, the one to four period ahead point forecasts made conditional 
upon knowledge of the prior year's fiscal earnings." After obtaining analogous 
forecasts for the years 1973, 1974 and 1975, quarterly and annual comparisons are 
repeated for these years. 

TABLE I 

S~lhlhfhR~ 01: PREDI(:TIONS D Y  FORECAST HORIZON FOR 1972"~ 

I Quarter Ahcad 2 Quartcrs Ahc:td 3 Quartcrs Ahead 4 Quarters Ahead 5 Quaners Aheadc 

P,1(1/1972/ IV/1971)  P,,~l/l972~llI/l971) 
P,,(l1/197211/1972) Pv(II/1972~1V/1971) P,,(11/1972~111/1971) 
P,,(111/1972[11/1972) P,,(111/1972/1/1972) P,(111/1972~1V/1971) P~(111/1972~111/1971) 
Pil(IV/1972~111/1972) Pv(1V/1972111/1972) P,(lV/197211/1972) P,(IV/1972~1V/1971) P,,(IV/1972~lIl/l971) 

'Predictions missing from thc tahle (c.g.. P,(1/1972111/1971). P,(11/ 1972111/1971) are nhscn~ because our source of 
analysl data does not contain these forecasts. 

bi and j rclcr to lirm i and method j, respectively. 
Five quarter ahead arc available for DJ and V only. 

C. Titne Series Models and At~alysts' Forecasts 

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

I I. Beaver Ill concludes that a quarterly approach to predicting annual earnings is at least 8s good as 
an annual approach lo predicling annual earnings. Also see [7], (191 and (221 lor other aspects of the 
usefulness of quarlcrly earnings per share data. 

. , 
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accurately dated and measured. Value Line makes earnings forecasts for 1,600 
firms in contrast with institutional research firms which provide fewer, more 
expensive forecasts. O u r w c i s  tpqt thus compares a relatively sophisticated 
time series model with an "average" source of analysts' forecasts. 

BJ conditional forecasts are oblaineu by standard methodiafter identifying and 
estimating each firm's appropriate model [GI." Value Line's .conditional forecasts 
are taken directly from individual issues of the Value Line Investment Survey. The 
Survey, published weekly, makes quarterly earnings predictions four times a year 
for each firm included. 

T o  define conditional forecasts of the naive models for each firm i, let A,, denote 
the tth actual quarterly earnings per share for firm i, where I = 1, ..., 96 (1/1951- 

Seasonal submartingale (S)  conditional one to four quarter ahead forecasts at 

one quarter ahead A,,-,+ ( A l ,  - A,, -4)  
two quarters ahead A,, -2+(A, ,  - A,, -4)  
three quarters ahead A,,- + (A , ,  - 
four quarters ahead A,, -t (A , ,  - A,, 

Seasonal martingrile (M)  conditianal one to four quarter ahead forecasts made in 
period I are A ,,-,, A, , - l ,  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 

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

12. The ad hoc time series models used in previous studies nt a time when BJ techniques were 
unavailable arc special cases of DJ models. 

13. Recent research by Froeschle [IS] and diagnostic tests of Dent and Swonson [lo] were helpful in 
identifying the DJ modcls In addition to Ihe standard dlagnostlc tests. As an nid to identrfying the DJ 
models, most of which had multiplicative seasonal components, lheoretical autocorrelation and partial 
autocorrelation funclions for many quarterly multipl~cative seasonal modcls were obtained. The 
coefficients of the BJ models, estimated with data through lV/1974, were not re-estimated with less data 
for earlier periods or more data for later periods. Foster 1131 has shown that coefficient re-estimation of 
BJ quarterly earnings models is unnecessary due to its negligible effect on forecast errors. In any event, 
our procedure (no re-estimation) favors DJ in nearly all comparisons with Value Line. 
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The pattern of forecasts for all models is summarized in Table I.  Note that 
modeis M and S are not used to generate five quarter ahead forecasts. 

11. EMPIRICAL RESUI.TS 

A. San'ple Selectio~t 
Fifty firms were randomly selected from Moody's Handbook of Conlmon 

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 resulting sample (Appendix A) is representative of thc New York 
Stock Exchange firms included in Moody's and Value Line. Utilities were excluded 
due to insufficient quarterly earnings data. S a m e  ~ i 7 ~ 9 ~  reduced in those rare 
instances when the Value Line conditional forecasts are unavailable. . 
B. A nnual Corr~parisons 

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 freedom) and 
Wilcoxon test statistics (Student's t with N- 1 degrees of freedom where N is 
sample size). The Friedman test statistic examines the null hypothesis that all Joltr 
error distributions are identically distributed; the Wilcoxon statistic tests the null 
hypothesis that the median error difference of I IVO melhods being compared 
exceeds zero. 

Using the Friedman test, tlie null hypothesis is rejected at the 1% level in 1972, 
I973 and 1975. In the 12 pairwise hypothesis tests of Y'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 S, tlie Wilcoxon test favors 135 7 times with statistical significance 3 
times. These findings suggest that BJ's forecasts are superior to those of a d  hoe 
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 qunrlerly data and many more comparative 
tests can be performed with these data. We turn next to quarterly comparisons. 

14. The time inlerval from announcement to forecast varies from ~pproximately 7 to 70 days lor our 
sample firms. The fact that the Investment Survey, published in 13 installments, makes forecasts lor 
different firms each week accounts for the variation. 
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TABLE 2 

WILCOXON AND FRIEDMAN TEST STATISTICS AND ERROR DISTRIUUTIONS, ANNUAL 
COMPARISONS OF VALUE LINE AND TIME SERIES MODEL PREDICTION ERRORS, 1972-197SC 

1972 

SAMPLE SIZE-SO 
Friedman Statistic- 27.10. 
Wilcoxon Stalislicse 

1973 
Error Dislributiond 

SAMPLE SIZE-SO 
Fricdrnan Slatistic - 33.19' 
Wilcoxon StatisticsC 

1974 
Error Distribullond 

SAMI'LE SIZE- 50 
Friedman Slatistic-4.68 
Wilcoxon S1atisticsC 

I 
I 

t 



TABLE 2 (conrinued) 
.".... 

bSignificant at the 5% level, one-tailed test. IS: .. 
4 

Y - Value Line, M - Seasonal Martingale, S- Seasonal Subm 

Each Wilcoxon test statistic below resulls from comparing the 
the side. Thus, positive Wilcoxon statistics indicate superiority of model on lop. - . - -  ~1 < 

1 ,  C] ' 
1 m Q  

4 6 
C. Quarterly Cotr~parisotrs : (.. k 11 t;, 

In each year, 1972 to 1975, quarterly forecasts are obtained for the forecast F 
i- 

methods in the manner shown in Table I .  Relat 

all horizons appear in Table 3 and are summarized in Table 4. c 

I I hypothesis of identically distributed distributions is rejected in 14 of the 16 

I n  the remaining 18 tests, the sign of the [-statistic f 
favored 45 times out of 52, revealing an overwhelming dominance of V over the 
p e  series models. 

The data are also surnnlarized in Table 4 by the mean Wilcoxon r-value (9, the 
estimated standard deviation of the mean (-value (~(7)) and the ralio T's(7). The 
latter ratio is itself a [-statistic only i f  each t-value being averaged is drawn from 
the same distribution. Since the distribution of t-val 
horizon, model and/or year that the experiment is conducted, we refrain from 



I TABLE 3 

WILCOXON AND FRIEDMAN TEST STATI~TICS, QUARTERLY COMPARISONS OF VALUE LINE AND 

TIME SERIES MODEL PREDICTION ERRORS, 1972-197SC.* 

Forecast Horizon 

One Quarter Two Quarter Three Quarter Four Quarter Five Quarter 3 - 
S  BJ V S B J V S  B  J V  S  BJ V  V  R, 

M 2 .14~  6.87' 8.15' 0.79 5.41' 6.87' - 1.09 2.50. 5.77' -3.09' 1.41 5.22' - 5 
1972 S - 4.62' 5.25' - 4.62' 5.57' - 3.03' 5.42' - 3-38' 5.36 - 

- - -. 
BJ - 1.7Sb - 2.51' - - 4.09' - - 3.93' 3.1 1. 

Sample Size = 200 Sample Size= 200 Sample Siz:= I50 Sample Size= 100 Sample Sue= 50 s, 
0 

Friedman Stat. = 73.45' Friedman Stat. = 60.54' Friedman Stat. =41.14' Fnedman Stat. =43.43' < 
S  BJ V S B J V S  BJ V  S  BJ V  V  1 - - 

M 8.02' 8.98' 10.66' 5.81' 6.41' 8.701 4.81' 3.52' 6.31' 2.55' 1 .69~ 4.63' - ?. 
'2 

1973 S  - -0.60 1.62 - - 1.83b 1.04 - - 3.57' -0.02 - -1.59 1.04 - r; - 
BJ - - 2.48' - - 3.47. - - 3.34' - - 2.79' 1.66 

Sample Size = 199 Sample Size==200 Sample Sue= I50 Sample Size= 100 Sample Sue= 50 - 2 
S  BJ V S B J V S  BJ V  S  BJ V  v 

M 3.35' 6.29. 6.19. 0.84 4.88' 3.78' -0.25 2.59' 1.29 -2.69' 1.41 0.29 - 
- B 

1 9 7 4 s  - 2.34' 2.95' - 2.31b1.50 - 1.53 0.97 - 2.67' 2.80. > 
4 

BJ - - 1.16 - - -1.45 - - -1.04 - - -0.92 - 2.20~ F3 
:: 

Sample Size= 199 Sample Size- 199 Sample Size = 149 Sample Sue= 100 Sample Size= 50 2 - 
Friedman Stat. ~47.57' Friedman Stat. = 22.63. Friedman Stat. - 5.40 Friedman Stat. -2.92 2 
S BJ V S B J V S  BJ V S BJ V  V  

M 2.07b 5.76' 8.22' -2.64. 3.63' 5.29' -4.49. 2.93' 2.95' 4.89' -0.78 - 0.05 - h 
1975 S  - 4.70. 6.36' - 6.02' 6.14. - 6.13' 5.14' - 3.62' 3.28. - -2 

F3 
BJ - - 3.51' - - 1.62 - - -0.22 - - 0.08 0.45 r? 

Sample Size = 199 Sample Size = 199 Sample Size= 149 Sample Size - 100 Sample Size = 50 2 -. 
Fnedman Stat. = 80.32' Friedman Stat. = 44.49. Friedman Stat. = 33.25' Fnedman Stat. = 15.66b 9 

4 

0 'Significant at the 1% level, one-tailed test. 
0 m bSignificant at the 5% level, one-tailed test. 

h, ' V =  Value Line, M =Seasonal Martingale, S - Seasonal Submartlngale, BJ = Box-Jenkins. 
k Each Wilcoxon test statistic entered in the table results from comparing method at the top wtth method on the side. Thus. UY 

0\ positive Wilcoxon statistics indicate superiority of model on top. 



.. - 

TABLE 4 

SUMMARY OF WILCOXON TEST COMPARISONS 

A: Value Line vs. Time Series Modelsa 
Forecast Horizon Forecast Model Year 

Total IQ 2 4  3 4  4 4  5Q M S BJ 1972 1973 1974 1975 

Number of Comparisons 52 I2 12 12 I2 4 16 16 20 13 13 13 13 
CornpansonsFavorabletoVb 45 I2 11 9 10 3 I5 I5 I5 13 12 9 1 1  
Comparisons Statistically 

Favorable to VC 33 10 8 7 7 1 13 10 10 13 8 4 8 
Cornpansons Sta[~sllcally 

Unfavorable to V I O O O O I O O I O O t  0 
Mean Wilcoxon Test 

Statisttc (i) 3.25 4.86 3.75 2.83 2.37 .76 5.27 3.40 1.51 4.84 3.67 1.18 3.29 
i/s(ip 8.27 5.45 4.51 3.81 3.72 .67 5.65 6.24 3.48 9.98 4.18 1.81 4.24 

8: BJ vs. Naive Time Senes Models 

Forecast Honzon Forecast Model Year 
Total IQ 2Q 3Q 4 4  M S 1972 1973 1974 1975 

Xurnber of Compansons 32 8 8 8  8 1 6 1 6  8 8 8 8 
Cornpansons Favorable to BJb 27 7 7 7 6 I5 12 8 4 8 7 
Cornpansons Statistically 

Favorable to BJC 24 7 7 6 4 1 3 1 1  7 4 6 7 
Comparisons Statistically 

Unfavorable to BJ 2 0 1 1 0 0 2 0 2 0 0  

Mean Wilcoxon Test 
Stattstic (i)  3.15 4.87 3.93 2.33 1.48 3.97 2.34 3.98 1.63 3.00 4.00 

i / ~ ( i ) ~  6.37 4.70 4.16 2.41 2.25 6.23 3.25 6.46 1.05 4.99 4.96 

' V =  Value Line, M = Seasonal Martingale. S==Seasonal Subrnarttngale. BJ = Box-Jenklns. 
b~omparisons are favorable if Wilcoxon statistic in Table 3 is positive. 

'Comparisons are siatistically favorable if Wilcoxon statistic in Table 3 is positive and s~gniiicanl at [he 5% level or 
better. 

*Both i and s(i) are computed using the number of comparisons in each column of the Table. 

- ,n.T J n 3 - 1 ' f i c ~ V f 3 -  - - m , . , ( n - - - 7  ~ - 7 ~ "  " w w  
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hypoil~esis tests 01) i arid presetit i and i / s ( i )  wilhout forrnal tesls of significance. 
For the 52 compariscrns involving V ,  the mean Wilcoxo~l test statistic is 3.25 and 

Table 4A also decomposes t!ie 52 coniparisons of V with tlie time series models 
by forecast horizon, mudel a~ l t j  year.'s The data show that Value L i ~ e ' s  forecast 
superiority holds over all horizons studied with a tendency for its superiority to 
declinc as !iorizon lengthens. V's p r c d o n l i ~ i i t ~ i ~ ~  riiodel-by-niodel is, as hyputlie- 
sized, quite evident with somewhitt less si~periority over BJ than over M and S. 
Turning our attention to the 20 coniparisolls between V and BJ, V is superior in 10 
of i 1 cases in which the test statistic is significant. In 5 of the remaining 9 
comparisons, the sign of tlie Wilcoxon tcst statistic favors 1'. For completeness. 
Table 4A sumniarizes Wilcoxon tcsts by yc;ir. Agnin wc expect I/ to be superior, on 
average, but have no hypothesis concerning particular years. Coniparisons unfavor- 
able to V tend to be confined to 1974, but even in this year, 4 of the 5 statistically 
significant coniparisons f;~vor Valuc 1.ine. 

In summary. the evidence stiongly su1y)orts the hypotlicsis that Value Line 
consistently makes significantly better predictions than time series models. The 
statistically significant experitncnts overwhelniingly favor Value Line. In the re- 
maining experiments the miljority of the Wilcoxo~i tests also favor Value Line, 
providing additional suwor t  for [tie llypothesis of analyst superiority. 

Table 4B sun~niarizes [lie 32 comparisons of BJ with theynaive time series 
models. The mean Wilcoxan tesl statistic is 3.15 and i / s ( i )  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 G comparisons. I-lence, BJ is favored in 
27 of 32 comparisons, providing strong support for  tlie hypothesis that BJ predicts 
earnings better than c ~ d l ~ o c  t i~ne  series models. 

Table 4B also summarizes comparisons involving BJ by horizon, model and year. 
BJ's superiority over tlie naive nlodcls is clcnrly evident over each forecast Iiorizon 
with a tendelicy for its superiority to decliric as horizon lengthens. In comparison 
to individual models, BJ outperforms both M and  S with somewhat less domillance 
over S. Turning to comparisons by ycar, tlie superiority of 133 is consistent over 
time, with mosl of llie cornpnrisons unfavorable to BJ occurring in 1973. Even in 
this year, the mean Wilcoxon test stalistic is 1.63 and 4 of the G significant . 
comparisons favor BJ.I6 

In conclusion, tlic yunrterly and tlle annual cotnparisotls provide co~ivincing 
evidence both of Value Line's superiority over each of the three time series ~nodels 
and BJ's superiority over tlic naive models. The qumterly results also show that C"s 
superiority over the time series models and DJ's superiority over tlie naive models 

IS .  T h c  dccon\positio~~ is an  ; ~ l t c r t ~ : \ t ~ v c  to nnnlysis of v ;~ r i i~ncc  wllicll is i r~;~ppl ic ;~hlc  to t l ~ c  crror 
distribution (see In. 8). 

I G .  As  t~ulctl  c;~rlicr. thc \\'ilcoxor~ tests s l~ou ld  bc i~~scnsi t ivc  to crior dclinitiur~. Wilcoxon tcst 
statistics were reco~nputcd on annual  and sclccted quarterly comparisons using three additional error 
measures, rncnn squnrc crror, root nlc;in squ;lrc crror and rclntivc crror sq~tnrcd. Thc sm;~ l l  cl~nngcs in  
the test statistics left the results virtually unchanged. Parametric I-tests were also applied to the four 
error measures. Both the sign and  magnitude of tlicse t e s ~  slatistics were highly scnsitivc to error 
definition. The hypothesis tcsts using the parametric 1-tcsl most often gave results in disagreement with 
the Wilcoxon test when mean square error was cl~oscn ns t l ~ e  crror definition. This may account lor 
EG's results differing from ours. 
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are not confined to particular models, horizons, o r  years. The very general 
character of Value Line's superiority in predictifig 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. Furrltcr Ana!,vsis 

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 resirlts to choice of analyst, we obtained predictions o i  1975 
annual earnings per share made by the Standard and Poor's Earnings Forecaster 
(SP) for  each firm inclucled in tlte 1975 nnnual earnings sample.t7 Wilcoxon tests of 
SP against M, S ,  and L3J favored SP, yielding I-statistics of 3.18, 2.85 and 1.45 
respectively. These results are remarkably similar to those using Value L,ine.I8 This 
evidence suggests [hat Value Line's forecast superiority over time series models is 

earnings forecasting, a L3J mollel was fitted to the Quarterly Earnings Index of the 
Dow Jones Industrial Average over (lie 1951-1975 tittle period.'9 Average quarterly 
percentage errors ignoring sign produced by the BJ model for 1972-1975 were 
7.3176, 6.6176, 9.99'10, and 15.4770 respeciively. Since the mean and standard 
deviation of average percentape forccitst errors over the 1951-1975 period were 
10.14% and 4.38'h. i t  itppc;trs that the 1972-1975 pcriod was not a particularly 
difficult one in which to predict earnings. Indeed, from this s~andpoint ,  the 
1972-1975 period is comparable to the "stable" years of the sixties, 1962-1967, 
studied by CM and EG.~' 

These results indicate tllat i f  appropriate Iiypothesis tests are applied to other 
analysts attd time periods. the results are likely to p:trallel those using Valite Line 
and the 1972-1975 time period. 

E. A Bricj Inuesrignliot~ o/ Valrre Llttc Stcperiort~y 

T o  produce forecasts superior to time series niocicls, Value Line n1us1 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 

closest lo the Value Line prediction dale. 
18. Y's I-slotislics versus h f .  S. and nJ wcrc J.29. 3.1 I ,  n n d  1.28 respeclivcly (Scc Table 2). A direct 

Wilcoxon test between V and SP lnvorcJ V ( f  = 77). 

19. The sanrpie pcriutl. 1072-~975. ,nay :tl)pctlr "unusual" since i t  itrcludcs pcacel i t~~e wage and  price 

20. The average perccnlage errors wcre 12.67%. IQ.71%, 7.0390, 4.93%, 6.08% and 5.26%, respectively 
lor 1962-1967. 
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Tile Slrperiority Alrcl!vsr Forecasts as Meuslsrrrcs of Expecrarions 

Information arising during this interval is likely to be most impartant 

be negatively related to the corresponding intervals. 
T o  tes~l iFhypothes is ,  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 r h o a h i c l ~  was obtained suggests that 
information obtained by Value Line during this interval has a negligible effect on 
its a b 2 e p r e d i c t  next quar ters  earnings.%is evidence is consistent with the 
hypothesis that Value Line's superiorhy can be attributed to its use of the 
information set available to it on  the quarterly earnings announcement date, and 
not to the i ~ q l u u l b l  o f  i-rising after [he quarterly earnings 
announceKent date. 

-...- 

I I I. SUMMARY A N D  IMPI.ICAI IONS 

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 (191, [I  I]) of comparative earnings forecast 
accuracy have concluded otlierwise but use inappropriate parametric tests and 
contain experimental biases. Using nonparametric statistics which provide proper 
yet powerful tests, we find that ( I )  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. T h e  findings are in accord with rationality in 
the market for forecasts and the long-run equilibrium employment of analysts. 

I f  market earnings expectations are rational [23], i t  follows that the best available 
earnings forecasts should be used to measure market earnings expectations. Given 
rational market expect;ttions, our evicience 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.22 Past findings ([2], 
(211) 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 if the interval is intentionally lengthened by Value Line in order to 
acquire mole information about the firnls whosc earnings are more difficult to predict. T o  test this 
possibility, we measured each firm's prediction "difficulty" by its average one quarter horizon percen- 
tage error igt~oring sign yiclticd by its DJ tt~odcl. No significant correlation was found bctwcen this 
variable and the time interval between the most recent quarterly earnings announcement and the Value 
Line prediction dnte. 

22. In examining the relationship between unanticipated earnings and stock price changes, for 
example. the sign of the forecast error lrom a time series is often used (171. (121, (131) as a device for 
classilying unanticipated earnings into "favorable" or "unlavorable" categories. With this methodology, 
BJ and V classify earnings differently 213 times out ol  the 797 one quarter ahead forecasts in our 
sample. 
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forecasts tlian by tllose of time series models are consistent with our evidence and 
with market rationality. ! 

The hypothesis of analyst superiority versus univarinte time series models is \, 
deiivcc! froni basic economic theory and is not limited to the case of earnings. It is $ 
therefore applicable to all types or forecasts subject to the market test. There is no 
presumption that other, non-markel forecasts such as (hose made by corporate 
executives or goverrlment agencies should be better (or worse) tliarr those generated 
by univarinte time series nlodels. 

AI'I'ENL)IX: A 

Abbott Laboratories 
Allegheny 1,udlurn Industl,ies, Inc. 
American Airlines, Inc. 
Anaconda Cornpally 
Boeing Company 
Barg-Warner Corporation 
Braniif International Corporation 
Caterpillar Tractor Company 
Champion International Corporalion 
Chrysler Corporation 
Clark Ecluipment Conip;iny 
Colgale-Palmolive Company 
Continental Can Company, Inc. 
Curtiss-W right Corpora tion 
Cutler-I-Iamrner, 1 nc. 
Eastern Airlines, Incorporated 
Eastman Koilak Company 
Flintkote Company 
Freeport Minerals Company 
Fruehauf Corporation 
GATX Corporation 
General Electric Company 
Goodrich (B. F.) Company 
Gulf Oil Corparation 
Homestake Mining Conipany 
International Business Machines Corporation 
International Paper Co. 
Kennecott Copper Corpora~iori 
Leheigh Portlantl Cement Co. 
I.igge( Group Inc. 
Lowenstein (M.) & Sons, Inc. 
Nabisco, Inc. 
National Distillers & Chemical Corporatioll 
National Steel Corporation 
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Pan American World Airw;iys, 111c. 

Phelps Dodge Corporation 
Phillips Petroleuln Co. 
Pullman, Incorporated 
Raybestos-Manhattan, I nc. 
Republic Steel Corporation 
Standard Brands, Inc. 
Standard Oil Company of Indiana 
Sterling Drug, Incorporated 
St. Regis Paper Conipany 
Timken Company 
United States Gypsum Company 
United States Steel Corporation 
United Technologies Corp. 
Wrigley (W. M.) J r .  Company 
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INVESTOR GROWTH EXPECTATIONS AND STOCK PRICES 

James Vander Weide and W i l l a r d  C a r l e t o n  



INTRODUCTION 

~ l t h o u g l r  i t  i s  w i d e l y  r e c o g n i z e d  t l la  t growt l l  e x p e c t a t i o n s  p l a y  a n  i m p o r t a n t  

r o l e  i n  s h a r e  p r i c e  d e t e r m i n a t i o n ,  t l l e r e  i s  s t i l l  c o n s i d e r a b l e  d i s a g r e e m e n t  

a b o u t  llow i n v e s t o r s '  g rowth  e x p e c t a t i o n s  a r e  m e a s u r e d .  E a r l i e r  s t u d i e s  by 

Cragg  and  M a l k i e l  ( ( 3 1  and [ 4 1 )  s u g g e s t  t h a t  t h e  c o n s e n s u s  f i n a n c i a l  a n a l y s t s '  

g rowth  e x p e c t a t i o n s  a r e  more h i g h l y  c o r r e l a t e d  w i t h  s t o c k  p r i c e s  t h a n  a r e  

growti1 e x p e c t a t i o n s  ba sed  on  s  i m p l c  l l i s t o r i c a l  g r o u t \ \  e x t r a p o l  a t  i o n s .  

I lowever ,  tile C r a g g  and b l a l k i c l  work was b a s e d  or\ a  l i m i t e d  d a t a b a s e  o f  

a n a l y s t s '  g r o w t h  f o r e c a s t s  c o v e r i n g  t h e  p e r i o d  1 9 6 1  t o  1968 .  Fu r t l l e r rno re ,  

compared  t o  t h e  more r e c e n t  p e r i o d  O F  h i g h  i n f l a t i o n  and i n t e r e s t  r a t e  

v o l a t i l i t y  , t h e  '1961-1968 p e r i o d  s cu t l i e t l  by C r a g g  and b l a l k i e l  was 

c l l a r a c t e r i z e d  by a n  u n u s u a l  d e g r e e  o l  s t a b i  1 i t y .  

Our s t u t l y  i s  a n  u p d a t e  f o r  yea r - end  1 9 8 1 ,  1 9 8 2 ,  and 1 9 8 3  o f  t h e  . C r a g g  anti 

k l a l k i e l  work.  I t  r e l i e s  on  an  e x t e n s i v e  d a t a b a s e  o f  a n a l y s t s '  5 - y e a r  e a r n i n g s  

g r o w t h  r a t e  f o r e c a s t s  a v a i l a b l e  t h roug l r  t h e  IDES ( " I n s t  i t u t i o n a l  B r o k e r s  

E s t i m a t e  S y s t e n " )  s e r v i c e  o f  Lynclr,  J o n e s  & Ryan,  a New York s e c u r i t i e s  

f i r m . '  'I.l,e r e s u l t s  of o u r  s t u d y  c o n f i r m  C r a g g  and E l a l k i e l ' s  b a s i c  f i n d i n g s  

' Tlle f o r e c a s t s ,  c o l l e c t e d  on a  m o n t l ~ l y  b a s i s ,  a r e  b y  Inore t l ~ a n  2 , 0 0 0  
a n a l y s t s  froin o v e r  100 New York and  r e g i o n a l  s e c u r i t i e s  f i r m .  Over  3 , 0 0 0  
c o m p a n i e s  a r e  i n c l u d e t l .  Most l a r g e  i n s t i t u t i o n a l  i n v e s t o r s  s t ~ b s c r i b e  t o  
tile lUES s e r v i c e .  A l t i~oug l r  s y s t c t ~ r n t i c  c o v e r a g e  o f  e a r l l i n g s  g r o w r l ~  r a t c  
F o r e c a s t s  h a s  been  i n c l u d e d  i n  Lynch ,  J o n e s  and R y a n ' s  s t t r v e y s  o n l y  s i n c e  
J a n u a r y ,  1 9 8 2 ,  t h e  f i r m  h a s  b e e n  c o l l e c t i n g  a n a l y s t s '  f o r e c a s t s  o f  
c o m p a n i e s '  e a r n i n g s  p e r  s h a r e  ( o n e  and  two y e a r s  a h e a d )  f o r  many y e a r s .  
T h e s e  d a t a  t h e m s e l v e s  h a v e  b e e n  employed  i n  s e v e r a l  s t u d i e s ,  e . g . ,  E l t o n  
and  G r u b e r  1 5 1  and P e t e r s o n  and  ~ e t e r s o r l [ l O ] .  
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w i t h  r e s p e c t  t o  tlre r o l e  o f  c o n s e n s u s  g r o w t h  r a t e  E o r e c n e t s .  They a l s o  r e v e a l  

more  a m b i g u i t i e s  w i t 1 1  r e s p e c t  t o  t l ie  measu remen t  o f  r i s k ,  f o r  wllicll we p r o v i d e  

b o t h  s t a t i s t i c a l  and economic  i n t e r p r e t a t i o n .  

T h e  s i g n i f i c a n c e  o f  o u r  s t u d y  d e r i v e s  From t h e  Eac t  t h a t  t h e  meas l l rement  o f  

g r o w t h  e x p e c t a t i o n s  p l a y s  a  c r i t i c a l  r o l e  i n  o n e  o f  t h e  commonly u s e d  

t e c l r n i q u e s  o f  c o s t  o f  e q u i t y  c a p i t a l  e s t i m a t i o n . '  A l l  v a l u a t i o n ,  o r  c o s t  0 . F  

e q u i t y  c a p i t a l ,  mode l s  r e q u i r e  f o r  p r a c t i c a l  i , m p l e m e n t a t i o n  m a r k e t  

e x p e c t a t i o n a l  v a r i a b l e s  w l ~ i c l ~  c a n n o t  b e  d i r e c t l y  a b s e r v e d  (company e a r n i n g s ,  

g r o w t h  r o t e ,  r e t t ~ r n  a r  e x c e s s  r e t u r n  on  t h e  m a r k e t  p o r t f o l i o ,  e t c . ) .  Tlre 

Cordon  model  and i t s  v a r i a n t s ,  i n  p a r t i c u l a r ,  h a v e  b e e n  c r i t i c i z e d  among o t l i e r  

r e a s o n s  Eor r e q u i r i n g  s u c h  i n p u t .  The e v i d e n c e  f rom t h i s  s t u d y  s u g g e s t s  

s t r o n g l y  t h a t  c o n s e n s u s  g rowth  f o r e c a s t s  a r e  a t  t h e  v e r y  l e a s t  good s u r r o g a t e s  

Fo r  t l l e  u n o b s e r v e d  m a r k e t  g r o w t h  e x p e c t a t i o n s .  
\ 

TllE STOCK PRICE N O D E L  

'ro s t u d y  t h e  e f f e c t  o f  grawtlr  expectations on  s h a r e  p r i c e s ,  we need  a n  

e x p l i c i t  model  o f  how s l r a r e  p r i c e s  a r e  d e t e r m i n e d .  An a p p e a l i n g  s t o c k  p r i c e  

model  Irns r e c e n t l y  b e e n  d e s c r i b e d  i n  a n  i n t e r e s t i n g  book by Cragg  a n d  M a l k i e l  

2 I n d e e d ,  o u r  i n i t i a l  r e s e a r c h  was c o n d u c t e d  i n  r e s p o n s e  t o  t l i e  F e d e r a l  
Cormnunica t ions  Commiss ion ' s  N o t i c e  o f  P r o p o s e d  I t u l emak ing  1 6 1  w h i c h  sougl l t  
comments o  me thods  f o r  e s t i m a t i n g  t h e  c o s t  o f  c a p i t a l  f o r  c o m p a n i e s  
p r o v i d i n g  i n t e r e x c l r a n g e  t e l e c o m m u n i c a t i o n s  s e r v i c e s .  



e n t i t l e d  E x p e c t a t i o n s  a n d  t l ~ e  S t r l l c t t l r e  o f  S l la re  p r i c e s  1 .  Cragg a r \d  

Malbiel b e g i n  w i t h  t h e  a s s u m p t i o n s  t h a t  (1) ! i t  i l  i t y  m a x i m i z i n g  i n v e s t o r s  
). 

c h o o s e  t o  h o l d  d i v e r s i f i e d  p o r t  Eol i o s  and ( 2 )  t h e r e  a r e  c e r t a i n  connon  

e l e m e n t s  O F  r i s k  ( i . e . ,  common r i s k  f a c t o r s )  t h a t  c a n n o t  b e  d i v e r s i f i e d  away. 

Under t h e s e  a s s u m p t i o n s ,  t h e y  show t h a t  t h e  e q u i l i b r i u m  p r i c e  o n  any  s e c u r i t y  

m u s t  b e  g i v e n  ( a t  l e a s t  a p p r o x i m a t e l y )  by t l re  e q u a t i o n  

K 
( 1 )  

k = l  

whe re  
j 

= s e c u r i t y  j ' s  s t o c k p r i c e ,  

j4 j = e x p e c t e d  r e t u r n  on  s e c u r i , t y  j ,  

Y j k  
= c o e f f i c i e n t  r e p r e s e n t i n g  s e c u r i t y  j's s e n s i t i v i t y  

t o  t h e  k t h  common f a c t o r ,  

"k 
= c o e E E i c i e n t  r e p r e s e n t i n g  t h e  e x p e c t e d  u t i l i t y  ( i n  

e q u i l i b r i t ~ r n )  Erom a  m a r g i n a l  i n c r e a s e  i n  common 

F a c t o r  k .  

Now i f  i n v e s t o r s  e x p e c t  t h a t  F u t u r e  s e c u r i t y  p r i c e s  w i l l  a l s o  be  d e t e r m i n e d  by 

(1) and t h e  n 's s t i l l  r e m a i n  u n c l ~ a n g e d ,  t h e n  t l re  e x p e c t e d  r e t u r n  a n  
k 

s e c u r i t y  j a t  t i m e  t i s  g i v e n  by 

where  d  . i s  t h e  d i v i d e n d  r e c e i v e d  I t h e  n e x t  p e r i o d  and E i s  t h e  
J , L + ~  

e x p e c t a t i o n  o p e r a t o r .  Repea t ed  s u b s t i t u t i o n  oE ( 2 )  i n t o  (1)) a l o n g  w i t h  t h e  

a s s u m p t i o n  t h a t  d i v i d e n d s  a r e  e x p e c t e d  t o  grow i n c l e f i n i t e l y  a t  t l \e c o n s t a n t  



rate g produces an appropriate stock price equation Eor period zero t h a t  is 

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

- 
u h e r e y  is the risk-free rate. 

Divicling both sides of equation ( 3 )  by the firm's current earnings, 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: the firm's dividend payout ratio, investors' growth expectation, 

ttie risk-free rate of interest, and K common risk factors. Tlris is 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 6 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 ttie regression, along w i t 1 1  

earnings growth, to account For other v a r i a b l e s  that may affect the firm's 

stock price. 

A more detailed description of our data set follows: 
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y e a r s ,  t h r e e  y e a r s  ... and t e n  y e a r s ,  3 )  t h e  p a s t  g r o w t h  r a t e  i n  book  

v a l u e  p e r  s h a r e  ( compu ted  a s  t h e  r a t i o  o f  common e q u i t y  t o  t h e  o u t s t a n d i n g  

common e q u i t y  s h a r e s )  f o r  t h e  l a t e s t  y e a r ,  two y e a r s ,  t h r e e  y e a r s  ... and  

t e n  y e a r s ,  4 )  t h e  p a s t  g rowth  r a t e  i n  c a s h  f l o w  p e r  s h a r e  ( compu ted  3 s  t h e  

r a t i o  o f  p r e - t a x  i ncome ,  d e p r e c i a t i o n  and  d e f e r r e d  t a x e s  t o  t h e  

o u t s t a n d i n g  common e q u i t y  s h a r e s )  Eor t h e  l a t e s t  y e a r ,  two y e a r s ,  t h r e e  

y e a r s  ... and t e n  y e a r s ,  and  5) p lowback  g r o w t h  ( c o m p u t e d  a s  tIte f i r m ' s  

r e t e n t i o n  r a t i o  f o r  t h e  c u r r e n t  y e a r  t i m e s  t h e  f i r m ' s  l a t e s t  ann t l a l  r e t u r n  

on  common e q u i t y ) .  

We a l s o  u s e d  t h e  f i v e - y e a r  f o r e c a s t  o f  e a r n i n g s  p e r  s h a r e  g r o w t h  c o m p i l e d  

by  ZDES a n d  r e p o r t e d  i n  m i d - J a n u a r y  oE e a c h  y e a r .  T h i s  r e p r e s e n t s  t h e  

c o n s e n s u s  i l . , mean) f o r e c a s t  p ro t iuced  by a n a l y s t s  f rom t l l e  r e s e a r c h  

d e p a r t m e n t s  o f  l e a d i n g  Wal l  S t r e e t  and r e g i o n a l  b r o k e r a g e  f i r m s .  o v e r  t h e  

p r e c e d i n g  t h r e e  mon ths .  The  c o n t r i b u t i n g  b r o k e r s  h a v e  been  s e l e c t e d  by 

ZDES " b e c a u s e  o f  t h e  s u p e r i o r  q u a l i t y  o f  t h e i r  r e s e a r c h ,  p r o f e s s i o n a l  

r e p u t a t i o n ,  and  c l i e n t  demand.'' (ZnES Mon th ly  Summary book .  ( 7 1 )  

5 .  R i s k  V a r i a b l e s  A l t h o u g h  t h e r e  a r e  a  g r e a t  many r i s k  f a c t o r s  t h a t  c o u l d  

p o t e n t i a l l y  a f f e c t  t h e  f i r m ' s  s t o c k  p r i c e ,  mos t  o f  t h e s e  a r e  l \ i g l l l y  

c o r r e l a t e d  with one  a n o t h e r .  We hove  d e c i d e d  t o  r e s t r i c t  o u r  a t t e n t i o n  t o  

f o u r  r i s k  m e a s u r e s  t h a t  h a v e  i n t u i t i v e  a p p e a l  and a r e  f o l l o w e d  by  many 

f i n a n c i a l  a n a l y s t s .  These  i n c l u d e :  a )  B ,  t h e  F i r m ' s  " b e t a "  a s  p u b l i s h e d  

by V a l u e  L i n e ;  b )  Cov, t h e  f i r m ' s  p r e - t a x  i n t e r e s t  c o v e r a g e  r a t i o  
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p r i c e / e a r n i n g s  r a t i o  (PIE) i s  c a l c u l a t e d  a s  t h e  c l o s i n g  s t o c k  p r i c e  f o r  

t h e  y e a r  ( i . e . ,  yea r - end  1 9 8 1 ,  1982 and  1 9 8 3 )  d i v i d e d  by t h e  c o n s e n s u s  

a n a l y s t  e a r n i n g s  e x p e c t a t i o n  f o r  t h e  f o r t h c o m i n g  f i s c a l  y e a r ,  ( i . e . ,  1 3 8 2 ,  

1 9 8 3  and 1 9 8 4 ) .  

3 .  D i v i d e n d s  D i v i d e n d s  p e r  s h a r e  r e p r e s e n t  t h e  common d i v i d e n d s  d e c l a r e d  p e r  

s h a r e  d u r i n g  t h e  c a l e n d a r  y e a r  ( i t  i n c l u d e s  a n  a d j u s t m e n t  f o r  a l l  s toq lc  

s p l i t s  and  s t o c k  d i v i d e n d s ) .  The f i r m ' s  d i v i d e n d  p a y o u t  r a t i o  i s  t h e n  

d e f i n e d  a s  common d i v i d e n d s  p e r  s h a r e  d i v i d e d  b y  t h e  c o n s e n s u s  a n a l y s t  

e s t i m a t e  o f  e a r n i n g s  p e r  s h a r e  f o r  t h e  f o r t h c o m i n g  c a l e n d a r  y e a r  (D/E). 

A l t h o u g h  t h i s  d e f i n i t i o n  h a s  t t i e  clef i c i e n c y  t h a t  i t  i s  o b v i o u s l y  b i a s e d  

downwards ( b e c a u s e  i t  d i v i d e s  t h i s  y e a r ' s  d i v i d e n d  b y  n e x t  y e a r ' s  

e a r n i n g s ) ,  i t  h a s  t h e  a d v a n t a g e  t h a t  i t  i m p l i c i t l y  u s e s  a  " n o r m a l i z e d "  

f i g u r e  f a r  e a r n i n g s .  We b e l i e v e  t h a t  t h i s  a d v a n t a g e  o u t w e i g h s  t h e  

d e f i c i e n c y ,  e s p e c i a l l y  when one  c o n s i d e r s  t h e  f l a w s  o f  t h e  a p p a r e n t  

a l t e r n a t i v e s .  F u r t h e r m o r e ,  we h a v e  v e r i f i e d  t h a t  t h e  r e s u l t s  a r e  

i n s e n s i t i v e  t o  r e a s o n a b l e  a l t e r n a t i v e  d e f i n i t i o n s  ( s e e  f o o t n o t e  3 ) .  

4 .  Growth  I n  c o m p a r i n g  h i s t o r i c a l l y - b a s e d  and  c o n s e n s u s  a n a l y s t s '  f o r e c a s t s ,  

we c a l c u l a t e d  4 1  d i f f e r e n t  h i s t o r i c a l  g r o w t h  m e a s u r e s .  T h e s e  i n c l u d e d  t h e  

f o l l o w i n g :  a )  t h e  p a s t  g r o w t h  r a t e  i n  EPS a s  d e t e r m i n e d  by a  l o g - l i n e a r  

4 l e a s t  s q u a r e s  r e g r e s s i o n  For t h e  l a t e s t  y e a r ,  two y e a r s ,  t h r e e  y e a r s  

... and t e n  y e a r s ,  b )  t h e  p a s t  g r o w t h  r a t e  i n  DPS f o r  t h e  l a t e s t  y e a r ,  two 

4  f o r  t h e  l a t e s t  y e a r ,  we a c t u a l l y  employed  a  p o i n t - t o - p o i n t  g r o w t h  
c a l c u l a t i o n  b e c a u s e  t h e r e  w e r e  o n l y  two a v a i l a b l e  o b s e r v a t i o n s .  



1. Earnings Per Share Since our goal is to determine wt~ic\i earnings vnrin\,le 
% 
i i s  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 firmfs reported earnings for 

the effect of extraordinary items such as write-oEfs of discontinued 

operations or mergers and acquisitions. They also attempt, to tile extent: 

possible, to state earnings for different firms using a comtnon set of 

accounting conventions. 

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

(as reported by IDES) 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 incorporstes the analyst's adjustments for diffeiences in 

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

each firm's results of operations. Althougl\ we at first thought that t11i.s 

earnings estimate might be highly correlated with the analyst 5-year 

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

spurious correlation problem was avoided. 

2 .  Price/Earnings Ratio Corresponding to our definition of "earnings", the 

3 We also tried several other de£i,nit ions of "earnings" including the firm's 
most recent primary earnings per share prior to any extraordinary items or 
discontinued operations. Since ollr resul ts were insensiti.ve to reasonah le 
alternative definitions o f  "earnings", we only report the results for one 
definition in this paper. 



( o b t a i n e d  f rom S t a n d a r d  & P o o r ' s  C a m p u s t a t ) ;  c )  Rsq,  t h e  s t a b i l i t y  o f  t h e  

f i r m ' s  f i v e - y e a r  . h i s t o r i c e l  EPS (measu red  by t h e  R~ from a  l o g - l i n e a r  

l e a s t  s q u a r e s  r e g r e s s i o n ) ;  and d )  S a ,  t h e  s t a n d a r d  d e v i a t i o n  of  t h o  

c o n s e n s u s  a n a l y s t s t  f i v e - y e a r  EPS  growth  f o r e c a s t  (mean f o r e c a s t j  a s  

computed by IDES. 

A f t e r  c a r e f u l  a n a l y s i s  o f :  c h e  d a t a  u s e d  i n  o u r  s t u d y ,  we f e l t  t h a t  more 

m e a n i n g f u l  r e s u l t s  c o u l d  b e  o b t a i n e d  by impos ing  s e v e r a l  r e s t r i c t i o n s  on  t\.te 

c o m p a n i e s  i n c l u d e d  i n  o u r  s t u d y .  T h e s e  r e s t r i c t i o n s  a r e  l i s t e d  be low:  

A. R e c a u s e  o f  t h e  need t o  c a l c u l a t e  t e n - y e a r  h i s t o r i c a l  g rowth  r a t e s  and 

b e c a u s e  we s t u d i e d  t h r e e  d i f f e r e n t  t i m e  p e r i o d s ,  1 9 8 1 ,  1992 and 1 9 8 3 ,  o u r  

s t u d y  r e q u i r e s  d a t a  Ear t h e  1 3 - y e a r  p e r i o d  1971-1983.  Only  compan ie s  w i t h  

a t  l e a s t  a  13 -yea r  o p e r a t i n g  h i s t o r y  were  i n c l u d e t i  i n  o u r  s t u d y .  . 

B.  S i n c e  o u r  h i s t o r i c a l  g rowth  r a t e  c a l c u l a t i o n s  w e r e  b a s e d  on  l o g - l i n e a r  

r e g r e s s i o n s ,  and t h e  l o g a r i t l l m  o f  a n e g a t i v e  number i s  n o t  d e f i n e d ,  we 

e x c l u d e d  a 1 1  companies  wh ich  e x p e r i e n c e d  n e g a t i v e  EPS d u r i n g  any  o f  t h e  

y e a r s  1971-1983.  

C .  F o r  s i m i l a r  r e a s o n s ,  we a l s o  e l i m i n a t e d  compan ie s  wh ich  d i d  n o t  pay a 

d i v i d e n d  d u r i n g  any one  o f  t h e  y e a r s  1971-1983.  

D. To i n s u r e  c o r n p a r a b i l i t y  a f  t i m e  p e r i o d s  c o v e r e d  by  e a c h  c o n s e n s u s  e a r n i n g s  

f i g u r e  i n  t h e  P / E  r a t i o s ,  we eliminated a l l  compan ie s  wh ich  d i d  n o t  h a v e  2 

December 31  f i s c a l  y e a r - e n d .  



E.  To e l i m i n a t e  d i s t o r t i o n s  c a u s e d  by t l i g \ l l y  u n u s u a l  e v e n t s  t h a t  impac t  

c u r r e n t  e a r n i n g s ;  b u t  n o t  e x p e c t e d  f u t u r e  e a r n i n g s ,  nnd t h u s  t h e  f i r m ' a  

p r i c e / e a r n i n g s  r a t i o ,  we e l i m i n a t e d  any  f i r m  h a v i n g  a p r i c e l e a r n i r , g s  r a t i o  

g r e a t e r  t h a n  59. 

F. S i n c e  t h e  e v a l u a t i o n  o f  a n a l y s t s '  f o r e c a s t s  i s  a m a j o r  p a r t  o f  t h i s  s t u t l y ,  

we e l i m i n a t e d  a l l  f i r m s  t h a t  were  n o t  f o l l o w e d  by IBES. 

Our f i n a l  sample  c o n s i s t e d  o f  a p p r o x i m a t e l y  1 3 5  i n d u s t r i a l  and 65 u t i l i t y  

f i r m s .  5 

L i n e a r  A p p r o x i m a t i o n  

A s  n o t e d  e a r l i e r ,  a u r  s t u d y  i s  d e s i g n e d  t o  t e s t  w h i c h  e s t i m a t e  o f  e x p e c t e d  

d i v i d e n d  g rowth  i s  e n ~ b o d i e d  i n  c u r r e n t  m a r k e t  p r i c e s .  F o r  t h i s  p u r p a s e ,  we 

s h a l l  employ  a  l i n e a r  a p p r o x i m a t i o n  t o  t h e  s t o c k  p r i c e  model  ( 3 )  t h a t  t a k e s  

t h e  form:  

whe re  ( P I E ) .  i s  f i r m  j ' s  p r i c e l e a r n i n g s  r a t i o ,  ( D / E ) ~  i s  f i r m  j ' s  d i v i d e n d  
.I 

p a y o u t  r a t i o ,  
j 

i s  an  e s t i m a t . e  o f  f i r m  j ' s  f u t u r e  g rowt l l ,  D i s  f i r m  j ' s  
j 

V a l u e  L i n e  b e t a ,  Cov i s  f i r m  j ' s  p r e - t a x  i n t e r e s t  c o v e r a g e  r a t i o ,  Rsqj i s  
j 

a  m e a s u r e  o f  t h e  s t a b i l i t y  o f  f i r m  j ' s  f i v e - y e a r  h i s t o r i c a l  EPS, S a .  i s  t h e  
J 

5 W e  u s e  tire word " a p p r o x i m a t e l y "  b e c a u s e  t h e  s e t  o f  a v a i l a b l e  f i r m s  v a r i e d  
e a c h  y e a r .  Ilowever, i n  e a c h  c a s e  i t  was o n l y  frarn 0-3 f i r m s  on  e i t h e r  
s i d e  o f  t h e  E i g u r e s  c i t e d  l i e r e .  
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s t a n d a r d  d e v i a t i o n  o f  t h e  c o n s e n s u s  a n a l y s t s '  f i v e - y e a r  EPS g rowth  f o r e c a s t  

f o r  f i r m  j ,  and  e  i s  an  e r r o r  t e r m  t h a t  i s  assumed t o  obey  t h e  s t a n d a r d  
j 

o r d i n a r y  l e a s t  s q u a r e s  ( O L S )  a s s u m p t i o n s :  

E ( e i )  = 0 Eor a l l  i = 1 ,  2 ,  . . ., n  

0 f o r  i j ;  i , j  = 1, 2 ,  . . - , n  
E ( e . e . 1  = 

L J  f o r  i = j ;  i , j  = 1 ,  2 ,  . . ., n 

E ( ~ . x .  ) = 0 
1 l k  

f o r  a l l  i = 1 ,  2 ,  . . ., n  
k  = 1 ,  2 ,  . . ., m 

where  n i s  t h e  number o f  f i r m s  and m i s  t h e  number oE i n d e p e n d e n t  v a r i a b l e s .  

A l t h o u g h  t h e  u s e  o f  t h e  l i n e a r  a p p r o x i m a t i o n  t o  t h e  p r i c e l e a r n i n g s  e q u a t i o n  

( 3 )  i s  c o n v e n i e n t  f o r  e s t i m a t i o n  p u r p o s e s ,  t h e r e  i s  a  l e g i t i m a t e  c o n c e r n  t h a t  

i t  may s e r i o u s l y  i n t e r f e r e  w i t h  ol i r  a b i l i t y  t o  d raw c o r r e c t  i n f e r e n c e s  f rom 

o u r  s t u d y  r e s u l t s .  I f  t h e  l i n e a r  a p p r o x i m a t i o n  t o  t h e  p r i c e l e a r n i n g s  e q u a t i o n  

i s  n o t  v e r y  a c c u r a t e ,  t h e n  t h e r e  i s  a  h i g h  l i k e l i h o o d  t h a t  t h e  OLS a s s i ~ m p t i o n s  

( 5 )  do  n o t  h o l d ,  and t l lus  t h e r e  e x i s t s  t h e  p o s s i b i l i t y  oE r e a c h i n g  i n c o r r e c t  

conc  l u s  i o n s .  

RESULTS 

To k e e p  t h e  number o f  c a l c u l a t i ~ n s  i n  o u r  s t u d y  a t  a  r e a s o n a b l e  l e v e l ,  we 

p e r f o r m e d  t h e  s t u d y  i n  two s t a g e s .  I n  s t a g e  1, a l l  4 1  h i s t o r i c a l l y - o r i e n t e d  

a p p r o a c h e s  f o r  e s t i m a t i n g  f u t u r e  g r o w t h  were  c o r r e l a t e d  w i t h  e a c h  f i r m ' s  P / E  

r a t i o .  I n  s t a g e  2 ,  t h e  h i s t o r i c a l  g r o w t h  r a t e  w i t h  t h e  h i g h e s t  c o r r e l a t i o n  t o  
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t h e  P I E  r a t i o  was cbmpared t o  t h e  c o n s e n s u s  a n a l y s t  g rowth  r a t e  i n  t h e  

m u l t i p l e - r e g r e s s i o n  model d e s c r i b e d  by e q u a t i o n  ( 4 )  above .  Because  we f e l t  

t h e  r e s u l t s  o f  o u r  s t u d y  m i g h t  v a r y  o v e r  t i m e  and a c r o s s  g r o u p s  o f  f i r m s ,  we 

p e r f o r m e d  o u r  r e g r e s s i o n s  on two g r o u p s  o f  f i r m s  i n  e a c h  o f  t h r e e  r e c e n t  t i m e  

p e r i o d s .  The two c a n d i d a t e  g r o u p s  of  f i r m s  w e r e  ( 1 )  t h e  S  b P  400 

I n d u s t r i a l s  and ( 2 )  t h e  178  u t i l i t i e s  t r a c k e d  by  I D E S ,  t o  t h e  e x t e n t  t h a t  

t h e s e  compan ie s  met  o u r  c r i t e r i a  f o r  i n c l u s i o n .  

F i r s t - S t a g e  C o r r e l a t i o n  S t u d y  

T a b l e  1 ( P a r t s  A and B )  c o n t a i n s  t h e  r e s u l t s  o f  o u r  f i r s t - s t a g e  c o r r e l a t i o n  

s t u d y  f o r  e a c h  g r o u p  o f  compan ie s  i n  e a c h  o f  t h e  y e a r s  1 9 8 1 ,  1982  and 1983 .  

The  v a l u e s  i n  t h i s  t a b l e  m e a s u r e  t h e  c o r r e l a t i o n  b e t w e e n  t h e  h i s t o r i c a l l y -  

o r i e n t e d -  growtl l  r a t e s  f o r  v a r i o u s  t i m e  p e r i o d s  ( o n e - y e a r ,  two-yea r ,  t h r e e -  

y e a r ,  e t c . )  and t h e  f i r m ' s  end -o f -yea r  P I E  r a t i o .  The  f o u r  v a r i a b l e s  f a r  

w l ~ i c h  h i s t o r i c a l  growtlr r a t e s  w e r e  c a l c u l a t e d  a r e  shown i n  t h e  L e f t - l ~ a n d  

column: EPS i n d i c a t e s  I ~ i s t o r i c a l  e a r n i n g s  p e r  s h a r e  g r o w t h ,  DPS i n d i c a t e s  

h i s t o r i c a l  d i v i d e n d  p e r  s h a r e  g r o w t h ,  BVPS i n d i c a t e s  h i s t o r i c a l  book v a l u e  p e r  

s h a r e  g r o w t h  and CFPS i n d i c a t e s  l ~ i s t o r i c a l  c a s h  f l o w  p e r  s h a r e  g r o w t h .  The 

t e r m  "Plowback"  r e f e r s  t o  t h e  p r o d u c t  o f  t h e  f i r m ' s  r e t e n t i o n  r a t i o  i n  t h e  

c u r r e n t  y e a r  and i t s  r e t u r n  on  book e q u i t y  f o r  t h a t  y e a r .  I n  a l l ,  we 

c a l c u l a t e d  4 1  h i s t o r i c a l l y - o r i e n t e d  g rowth  r a t e s  f o r  e a c h  g r o u p  o f  f i r m s  i n  

e a c h  s t u d y  p e r i o d .  

The  g o a l  oE t h e  f i r s t - s t a g e  c o r r e l a t i o n  a n a l y s i s  i s  t o  d e t e r m i n e  wh ich  

h i s t o r i c a l l y - o r i e n t e d  g rowth  r a t e  i s  mos t  h i g h l y  c o r r e l a t e d  w i t h  e a c h  g r o u p ' s  

yea r - end  PIE r a t i o .  Ten-year  BVPS h a s  t h e  h i g h e s t  c o r r e l a t i o n  w i t h  t h e  
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year-end P/E ratio in each year of the study period for the industrial group 

of firms ( s e e  Table 112 1. For t h e  utility group, eight-year growth in CFPS 

h a s  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 10). I n  

all cases, the "plowback" estimate of f u t u r e  growth perfotmed very poorly, 

indicating that it is not a factor in investors' expectations of future growth. 
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S e c o n d - S t a g e  R e g r e s s i o n  S t u d y  

I n  t h e  s e c o n d  s t a g e  o f  o u r  r e g r e s s i o n  s t u d y ,  we r a n  r e g r e s s i o n  e q u a t i o n  ( 4 )  

u s i n g  two d i f f e r e n t  m e a s u r e s  o f  f u t u r e  g r o w t h ,  g: 1 )  t h e  h e s t  h i s t o r i c a l l y -  

o r i e n t e d  g r o w t h  r a t e  (gl,)  f rom t h e  f i r s t - s t a g e  c o r r e l a t i o n  s t u d y ,  and 2 )  t h e  

c o n s e n s u s  a n a l y s t s '  f o r e c a s t  ( g a )  o f  f i v e - y e a r  EPS g r o w t h .  The r e g r e s s i o n  

r e s u l t s  a r e  shown i n  T a b l e  2 .  

T h e s e  r e s u l t s  s u p p o r t  a t  l e a s t  f o u r  g e n e r a l  c o n c l u s i o n s  r e g a r d i n g  t h e  p r i c i n g  

o f  e q u i t y  s e c u r i t i e s .  F i r s t ,  t h e r e  i s  o v e r w h e l m i n g  e v i d e n c e  t h a t  t h e  

c o n s e n s u s  a n a l y s t s '  f o r e c a s t  o f  f u t u r e  g r o w t h  i s  s u p e r i o r  t o  h i s t o r i c a l l y -  

o r i e n t e d  g r o w t h  m e a s u r e s  i n  p r e d i c t i n g  t h e  f i r m ' s  s t o c k  p r i c e .  I n  e v e r y  c a s e ,  

t h e  R~ i n  t h e  r e g r e s s i o n  c o n t a i n i n g  t h e  c o n s e n s u s  a n a l y s t s '  f o r e c a s t  i s  

h i g h e r  t h a n  t h e  R~ i n  t i l e  r e g r e s s i o n  c o n t a i n i n g  t i re  h i s t o r i c a l  g rowth  

m e a s u r e .  F u r t i l e r m o r e ,  t i l e  r e g r e s s i o n  c o e f f i c i e n t s  i n  t h e  e q u a t i o n  c o n t a i n i n g  

t h e  c o n s e n s u s  a n a l y s t s 1  f o r e c a s t  a r e  c o n s i d e r a b l y  more  s i g n i  E i c a n t  t h a n  t l t ey  

a r e  i n  t h e  a l t e r n a t i v e  r e g r e s s i o n .  T h e s e  r e s u l t s  a r e  c o n s i s t e n t  w i t h  t h o s e  

found  by  Cragg  and M a l k i e l  f o r  d a t a  c o v e r i n g  t h e  p e r i o d  1961-1968.  They a r e  

a l s o  c o n s i s t e n t  w i t h  t i l e  h y p o t h e s i s  t h a t  i n v e s t o r s  u s e  a n a l y s t s '  f o r e c a s t s ,  

r a t h e r  t h a n  h i s t o r i c a l l y - o r i e n t e d  g r o w t h  c a l c u l a t i o n s ,  i n  making  s t o c k  b ~ y  a n ( \  

s e l l  d e c i s i o n s .  

S e c o n d ,  t h e r e  i s  some e v i d e n c e  t h a t  i n v e s t o r s  t e n d  t o  v i e w  r i s k  i n  f a i r l y  

t r a d i t i o n a l  t e r m s :  t i l e  i n t e r e s t  c o v e r a g e  v a r i a b l e  i s  s t a t i s t i c a l l y  s i g n i f i c a n t :  

i n  a l l  b u t  one  o f  o u r  s a m p l e s  and t h e  s t a b i l i t y  o f  t h e  o p e r a t i n g  income 



T a b l e  1 ( P a r t  R )  

C o r r e l a t i o n  C o e f f i c i e n t s  o f  A l l  l l i s t o r i c a l l y - D a s e d  
Growth E s t i m a t e s  by Group and  by Year 

w i t h  P/E 

U t i l i t y  Grotlp 

l l i s t o r i c a l  Growth R a t e  P e r i a d  i n  Y e a r s  - 
Cr: r ren t  

Yea r  1 2 3 4 5 6 / 8 9 1 0 - - - - - - - - -  

EPS 
DP S 
UVPS 

CFPS 

P I  owback .19 

EPS 
DPS . 

D V  P  S 
CFPS 

Plowback  .Q4 

E P S 
I)I'S 
IIVPS 
CFPS 

Plowbnck -.08 
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variable is statistically significant in six of the twelve samples we studied, 

while the beta is never stat istically significant ant1 the standard deviation 

of the analysts' 5-year growth forecasts is stat istically significant in only 

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

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

cross-correlation amang 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 

2 by the significantly higher R values for the utility regressions. \Je shall 

explore the possibility that this result is explained by the fact that t h e  

linear approxination to our tlleoretical price/earnings equation is more exact 

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



T a b l e  2 ( p a r t  A )  

R e g r e s s i o n  R e s u l t s  - Z n d t ~ s t r i a l s  
Model I - w i t h  P/E a s  Dependen t  V a r i a b l e  

P a r t  A :  i l i s t o r i c a l  

Y e a r  ' 6  - R~ F R a t i o '  - 

P a r t  B: A n a l y s t s  

Y e a r  - ' 6  - R' F R a t i o  

N o t e s :  * = C o e E f i c i c n t  i s  s i g n i f i c a n t  a t  t h e  5 %  l e v e l  ( u s i n g  a  1 - t a i l e d  t e s t )  - 
and  h a s  the c o r r e c t  s i g n .  

The t - s t a t i s t i c  i s  i n d i c a t e d  i n  p a r e n t l l e s e s .  



Table  2 ( P a r t  

Regress ion l ~ e s r ~ l t s  - U t i l i t i e s  
Madel I - w i t h  PIE a s  Dependent v a r i a b l e  

P a r t  A :  l l i s t o r i c a l  

P IE  = a  + a l D / r  + a2gh  + a3R + a4Cov + a  Rsq + a  Sa 0 5 6 

B B 
Year - 0 - 1 - a 2 - 3 - a 4  - 5 - 6 - - R* F R a t i o  

P a r t  D: Ana lys t s  

Year a 0 - n2 F Ra t i o  

Notes : 
j, = CoeEEicient  i s  s i g n i f i c a n t  a t  t h e  5 %  l e v e l  ( u s i n g  a 1 - t a i l e d  t e s t )  

v 

and Itas t he  c o r r e c t  s i g n .  

The t - s t a t i s t i c  i s  i n d i c a t e d  i n  p a r e n t h e s e s .  



STATISTICAL ISSUES 

A l t h o u g h  t h e  r e s u l t s  o f  o u r  s t u d y  p r o v i d e  c o n v i n c i n g  e v i d e n c e  i n  s u p p o r t  G E  

o u r  c o n c l u s i o n s ,  we f e e l  i t  i s  i m p o r t a n t  t o  i n v e s t i g a t e  w h e t h e r ,  and  t o  what  

e x t e n t ,  o u r  c o n c l u s i o n s  may h a v e  b e e n  aEEec ted  by t h e  n a t u r e  o f  o u r  

s t a t i s t i c a l  a s sc lmp t ions .  I n  t h i s  s e c t i o n ,  we i n v e s t i g a t e  ( I )  t h e  amotjnt oE 

i n d e p e n d e n t  v a r i a t i o n  i n  t h e  e x p l a n a t o r y  v a r i a b l e s ,  ( 2 )  t h e  a c c u r a c y  o f  t h e  

l i n e a r  a p p r o x i m a t i o n  t o  t h e  t h e o r e t i c a l  p r i c e - e a r n i n g s  r e l a t i o n s l ~ i p  and ( 3 )  

t h e  e f f e c t  of  a  p o s s i b l e  m i s s p e c i f i c a t i o n  o f  t h e  r i s k  v a r i a b l e s .  

I n d e p e n d e n t  V a r i a t i o n  i n  t h e  E x p l a n a t o r y  V a r i a b l e s  

I n  a n  e f f o r t  t o  u n d e r s t a n d  why we were u n a b l e  t o  find a s t r o n g  and c o n s i s t e n t  

r e l a t i o n s h i p  b e t w e e n  f i r m s '  p r i c e - e a r n i n g s  r a t i o s  and t h e i r  r i s k  m e a s u r e s ,  we 

p e r f o r m e d  a  p r i n c i p a l - a x i s  f a c t o r  a n a l y s i s  ( w i t h  a  v a r i m a x  r o t a t i o n )  o f  o u r  

s i x  e x p l a n a t o r y  v a r i a b l e s .  The r e s u l t s  a r e  summar ized  i n  T a b l e s  3 and 6 .  

T a b l e  3 shows t h e  c u m u l a t i v e  p e r c e n t a g e  o f  t h e  t o t a l  v a r i a t i o n  i n  t h e  s i x  

e x p l a n a t o r y  v a r i a b l e s  i n  e a c h  sample  t h a t  i s  a c c o u n t e d  f o r  by t h e  fo l l r  

p r i n c i p a l  componen t s  w i t h  t h e  l r i g h e s t  e i g e n v a l u e s .  I n  a l l  c a s e s ,  r o u g h l y  7 5 %  

o f  t h e  t o t a l  v a r i a t i o n  i n  t h e  s i x  e x p l a n a t o r y  v a r i a b l e s  i s  a c c o u n t e d  f o r  b y  

t h e  f i r s t  t h r e e  p r i n c i p a l  componen t s .  T h i s  means t h a t  t h e r e  a r e  r e a l l y  a t  

mos t  t h r e e  i n d c p e n d e n t  d i m e n s i o n s  o f  v a r i a t i o n  i n  o u r  e x p l a n a t o r y  v a r i a b l e s  

and  t h e r e  may v e r y  w e l l  be  l e s s .  Tn f a c t ,  t h e  s u b s e q u e n t  f a c t o r  a n a l y s i s  

d e m o n s t r a t e s  t h a t  t h e r e  a r e  r e a l l y  o n l y  two s t a t i s t i c a l l y  s i g n i f i c a n t  
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i n d e p e n d e n t  d i m e n s i o n s  oE v a r i a t i o n  i n  a l l  c a s e s  b u t  o n e ,  where  t h e r e  a r e  

t h r e e  ( S e e  T a b l e  4 ) .  Tllus,  we s l t ou ld  n o t  b e  s u r p r i s e d  t o  g e t  l e s s  t h a n  a  f u l l  

s e t  oE s i g n i f i c a n t  c o e f f i c i e n t s  i n  o u r  r e g r e s s i o n s .  

T a b l e  4 d i s p l a y s  t h e  f a c t o r  l o a d i n g s  O F  t h e  s i x  e x p l a n a t o r y  v a r i a b l e s  on t l l e  

( t w o  o r  t h r e e )  s t a t i s t i c a l l y  s i g n i f i c a n t  p r i n c i p a l  F a c t o r s  o b t a i n e d  f rom tlre 

f a c t o r  a n a l y s i s .  We s e e  t h a t  t h e  s i x  o r i g i n a l  v a r i a b l e s  t e n d  t o  f a l l  i n t o  two 

3-member s u b g r o u p s ,  wlrose members l o a d  on t h e  same f a c t o r .  I n  t h e  u t i l i t y  

s a m p l e ,  f o r  i n s t a n c e ,  t l i e  t h r e e  v a r i a b l e s  g D and sa  a l w a y s  l o a d  l ~ e a v i l y  
a  ' 

on one  o f  t h e  two f a c t o r s ,  w h i l e  t h e  t h r e e  v a r i a b l e s  D/E, Cov, and  Rsq l o a d  

I l e a v i l y  o n  t l \ e  o t h e r .  T l ~ i s  means t h a t  t h e  v a r i a b l e s  w i t h i n  e a c h  g r o u p  a r e  s o  

I ~ i g l l l y  c o r r e l a t e d  t l r a t  i t  i s  v i r t u a l l y  i m p o s s i b l e  t o  d i s t i n g u i s h  b e t w e e n  them 

s t a t i s t i c a l l y .  



T a b l e  3 

c u m u l a t i v e  P e r c e n t a g e  a €  T a t a l  V a r i a n c e  A c c o u n t e d  Eor  b y  F o u r  
P r i n c i p a l  C o m p o n e n t s  w i t h  I l i g h e s t  E i g e n v a l u e s  

i n  D e s c e n d i n g  O r d e r  

P r i n c i p a l  S t u d y  Croup*  
Componen t 1-81 - 2-81 - 1-82 - 2-82 - 1 - 8 3  - 2-83 - 

* Tile s t u d y  g r o u p s  a r e  l a b e l e c t  t o  r e f l e c t  b o t h  t h e  y e a r  ( 1 9 8 1 ,  1 9 8 2 ,  
1 9 8 3 )  a n d  w l l e t l ~ e r  t h e  s a m p l e  c o n s i s t e d  of i n d u s t r i a l  f i r m s  ( L )  o r  
u t i l i t y  f i r m s  ( 2 ) .  

T a b l e  4 ( p a r t  A )  

R o t a t e d  F a c t o r  L o a d i n g s  of T n d u s t r i a l  a n d  U t i l i t y  
F i r m  S a m p l e s  i n  1 3 8 1  

O r i g i n a l  
V a r i a b l e  

Cov 

I n d u s t r i a l  F i r m s  U t i l i t y  
F a c t o r  l F a c t o r  2  F a c t o r  3  F a c t o r  1 

F i r m s  
F a c t o r  2  



T a b l e  4 ( p a r t  8 )  

O r i g i n a l  
V a r i a b l e  

'a 
B 

Cov 

R o t a t e d  F a c t o r  L o a d i n g s  o f  I n d u s t r i a l  and U t i l i t y  
F i r m  Samples  i n  1982 

I n d u s t r i a l  F i rms  U t i l i t y  F i n n s  
F a c t o r  1 F a c t o r  2 F a c t o r  1 F a c t o r  2 

T a b l e  4 ( P a r t  C) 

R o t a t e d  F a c t o r  L o a d i n g s  O F  I n d u s t r i a l  and U t i l i t y  
F i rm  Samples  i n  1983  

O r i g i n a l  
V a r i a b l e  

Cov 

R s  q 

I n d ~ i s t r i . a l  F i r m s  U t i l i t y  
F a c t o r  1 F a c t o r  2 F a c t o r  1 

F i r m s  
F a c t o r  2 
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Accorncy oE L i n e a r  Approximation 

S i n c e  n o n l i n e a r i t y  can  he  a s e r i o u s  problem i n  s t a t i s t i c a l  i n f e r e n c e ,  we need 

t!, t e s t  c a r e E u l l ~  how c l o s e l y  t h e  l i n e a r  e q u a t i o n  ( 4 )  approx imates  the; t r u e  

p r i c e / e a r n i n g s  r e l a t  ionsll i  p ( 3 ) .  A s t r a i g h t  forward approach  is t o  run an OLS 

r e g r e s s i o n ,  a s suming  t h a t  ( 4 )  i s  r e a s o n a b l e  (and hence  (5) a p p l i e s ) ,  and t h e n  

t o  exarnine tlre a p p r o p r i a t e  t e s t  s t a t i s t i c s  t o  s e e  whe the r  t h e  l i n e a r  

approxirnnt ion "works". ( s e e  'l 'lleil [ 11 1 )  

On t l ~ e  o t l t e r  Iland, t h e r e  a r e  a t  l e a s t  two drawbacks t o  t h e  s t r a i g h t f o r w a r d  

approacll  t o  t e s t i n g  Eor n o n l i n e a r i t y .  S i n c e  t h e  s t r a i g \ r t f o r w a r d  approach  

makes no assumpt ion  abou t  tlle form of  t h e  n o n l i n e a r  r e l a t i o n s h i p  we a r e  

t e s t i n g  f o r ,  i t  i s  n e c e s s a r i l y  a n  i n d i r e c t ,  and hence  n o t  v e r y  p o w e r f u l ,  t e s t .  

Furtl\ernror.e, t h e  t e s t  i t s e l f  i s  b i a s e d  by t h e  Eact  t h a t  t h e  c o v a r i a n c e  m a t r i x  

Z 
o f  tlre l e a s t  s q u a r e s  r e s i d u a l s  i s  g e n e r a l l y  n o n s c a l a r  ( i . e ,  ~ a r ( e ) '  4 11,  

even wl~en tlre c o v a r i a n c e  m a t r i x  oE clre t r u e  r e s i d u a l s  i s  s c a l a r .  Ttlus, 

u n c o r r e l a t e d  d i s t u r b a n c e s  do n o t  g u a r a n t e e  t h a t  t h e  OLS r e s i d u a l s  a r e  

u n c o r r e l a t e d .  

Given t l te  above u n c e r t a i n t i e s  w i t 1 1  t h e  s t r a i g h t f o r w a r d  approach  t o  t e s t i n g  for 

n o n l i n e a r i t y  and tlle importance  oE tlre l i n e a r  a s sumpt ion  t o  t h e  i n t e r p r e t a t i o n  

o f  o u r  r e s u l t s ,  we c o ~ ~ d u c t e d  a  second t e s t  of  t h e  r e a s o n a b l e n e s s  of  t h e  l i n e a r  

approx imat  i o n  t o  tile p r i c e / e a r n i u g s  equn t i o n  ( 3 ) ,  u s i n g  t h e  mu1 t i - v a r i a b l e  

v e r s i o n  o f  ' T a y l o r ' s  Theorem. For tile p u r p o s e s  of  t h i s  t e s t ,  we ignored  tlre 

r i s k  v a r i a b l e s  a p p e a r i n g  i n  ( 3 ) ,  s i n c e  t h e y  c l e a r l y  a p p e a r  i n  a s t r i c t l y  

l i n e a r  form. 



-24- 

6  
From T.aylor l s  Theorem , we know t h a t  a n y  c o n t i n u o u s  f u n c t i o n  f ( p )  o f  two 

v a r i a b l e s  w i t h  c o n t i n u o u s  d e r i v a t i v e s  up  t o  t h i r d  o r d e r  i n  a n e i g h b o r h o o d  o f  

t h e  p o i n t  po = ( x  , y o )  c a n  b e  e x p r e s s e d  a s  
0 

(x-x  2 (x-x ) (y -y  
3 ~ 1  , + 0 + 0 0 + 

2  1 1 ! 1 ! * 
d x 3 y  p  P 

wllere p = ( x , y )  and p* i s  a  p o i n t  on t h e  l i n e  s egmen t  j o i n i n g  p and p.  
0 

A p p l y i n g  this  knowledge  t o  t h e  n o n l i n e a r  t e r m  i n  e q u a t i o n  ( 3 1 ,  we h a v e  

where  a  b a r  o v e r  a  v a r i a b l e  i n d i c a t e s  t h e  mean v a l u e  o f  t ha l .  v a r i a b l e  and  R n  

* * 
i s  t l re  sum o f  s e c o n d  o r d e r  t e r m s  e v a l u a t e d  a t  (D , g  ) .  

L e t  u s  de r lo t e  t h e  Eirst o r d e r  ' r a y l o r  a p p r o x i m a t i o n  t o  P j o ( D , d  by PL.  

Then we c a n  i n v e s t i g a t e  t h e  r e l a t i v e  a c c u r a c y  o f  t h e  l i n e a r  a p p r o x i m a t i o n  t o  

e q u a t i o n  ( 3 )  by c a l c u l a t i n g  

f o r  v a r i o u s  v a l u e s  o f  D anti g.  T a b l e  5 ( p a r t s  A and B )  shows t h e  r e s u l t i n g  

c a l c u l a t i o n s  f o r  20 D and g v a l u e s  t a k e n  From b o t h  t h e  i n d u s t r i a l  and u t i l i t y  

s a m p l e s .  'Tile o n l y  c r i t e r i o n  u s e d  i n  s e l e c t i n g  t h e s e  v a l u e s  was t h a t  t h e  f i r m ' s  

Buck, R .  C r e i g h t o n  and E. F. Buck,  Advanced C a l c u l u s ,  McGraw-Hill Book 
Company, New York ,  1965 ,  pp. 260-261. 



TABLE 5 (PART A )  

~ n a l y s i s  of Accuracy of Linear Approximation for 20 D/E and 

g Values Taken from Industrial Sample 

- 
N o t e :  D / E  = 0.71 



TAULE 5 (PART D) 

Analysis of Accuracy o f  Linear Approximation for DIE and 

g Values Taken from U t i l i t y  Sample 

- 
Note:  D/E = 0.61 
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g r o w t h  e s t i m a t e  had t o  b e  l e s s  tlrnn t h e  r i s k - E r e e  r a t e  / ,  which  we c h o s e  t o  

b e  12% s i n c e  t h i s  was i n d i c a t i v e  o f  r a t e s  o n  l o n g - t e r m  U .  S .  government  

s e c u r i t i e s  i n  t h e  1981-83 p e r i o d .  'The u s e  o f t  h i s  c r i t e r i o n  meant  t h a t  we 

e x c l u d e d  c e r t a i n  i n d u s t r i a l  Eirms w i t h  e x t r e m e l y  h i g h  g r o w t h  e x p e c t a t i o n s ;  i t  

had no e E f e c t  on o u r  c l ro i ce  o f  u t i l i t y  company v a l u e s .  We i n c l u d e d  o b s e r v a -  

t i o n s  f rom a l l  r h r e e  y e a r s  o f  o u r  s t u d y .  

On t l ie  b a s i s  o f  t l i i s  i n v e s t i g a t i o n  and o u r  f u r t h e r  s t a t i s t i c a l  t e s t s ,  we 

b e l i e v e  t h a t  a t  l e a s t  t h r e e  c o n c l u s i o n s  r e g a r d i n g  t h e  a c c u r a c y  o f  t h e  l i n e a r  

a p p r o x i m a t i o n  a r e  j u s t i f i e d :  

1 .  The l i n e a r  a p p r o x i m a t i o n  i s  r e a s o n a b l y  a c c u r a t e  f o r  s ample  v a l u e s  o f  

t h e  i n d e p e n d e n t  v a r i a b l e s  c e n t e r e d  a round  t h e  mean o b s e r v a t i o n s .  

2 .  ' I  l i n e a r  a p p r o x i m a t i o n  i s  c o n s i d e r a b l y  more r e e s o n a b l e  f o r  t i l e  

u t i l i t y  s ample  t h a n  i t  i s  Ear t h e  i n d u s t r i a l  s a m p l e  ( w h i c h  h e l p s  t o  

2 e x p l a i n  wliy t l ~ e  R s i n  t h e  u t . i l i t y  r e g r e s s i o n s  a r e  h i ~ l i e r ) .  

3 .  T l ~ e  a c c u r a c y  o f  t h e  l i n e a r  a p p r o x i m a t i o n  c a n  b e  improved by 

e l i m i n a t i n g  ex t r eme  o b s e r v a t i o n s .  

P o s s i b l e  E l i s s p c c i ~ i c a t i v r ~  oC R i s k  

S i n c e  tlre s t o c k  v a l u a t i o n  t l reory  s a y s  n o t i l i n g  a b o u t  whicli  r i s k  v a r i a b l e s  a r e  

most  i m p o r t a n t  t o  i n v e s t o r s ,  we need t o  c o n s i d e r  t h e  p o s s i b i l i t y  t h a t  t l l e  r i s k  

v a r i a b l e s  o f  o u r  s t u d y  a r e  a c t u a l l y  orrly p r o x i e s  f o r  t h e  " t r u e "  r i s k  v a r i a b l e s  

u s e d  by  i n v e s t o r s .  I t  i s  w e l l  known t h a t  t h e  i n c l u s i o n  o f  p roxy  v a r i a b l e s  may 

i n c r e a s e  t h e  v a r i a n c e  oE t l ie  p a r a m e t e r s  o f  most c o n c e r n ,  wh ich  i n  t h i s  c a s e  

a r e  t l i e  c o e f f i c i e n t s  o f  t h e  growtl l  v a r i a b l e s .  7 

S e e  Madda la ,  G . S . ,  E c o n o r n e t r i c s ,  McCraw-llil l  Book Company, New York ,  1 9 7 7 ,  
pp. 158-162.  



T a b l e  6 ( p a r t  A) 

Regress ion  R e s u l t s  - I n d u s t r i a l s  
Model Z L  - w i t h  P I E  a s  Dependent Variab!e 

P a r t  A: l l i s t o r i c n l  

Year 3 - 1 
a - - 2 - R - F R a t i o  

1981 -0.59 15.40 31.33 .30 30 .30 ,  
( . 3 9 )  (7.4R)* ( 4 * 9 3 ) *  

P a r t  Il: A n a l y s t s  

Year 
2l R 

- 0 2 R~ - 1 - - F R a t i o  

1981 -10.99 16.88 95.31 .57 88.79 
( 6 . 3 4 ) "  ( 1 0 . 4 6 ) "  (10 .31)*  

Notes :  - * = C o e f f i c i e n t  i s  s i g n i f i c a n t  a t  t h e  5% l e v e l  ( u s i n g  a  1 - t a i l e d  t e s t )  

a n d  113s the c o r r e c t  s i g n .  

The t - s t a t i s t i c  i s  i n d i c a t e d  i n  p a r e n t l l e s e s .  



T a b l e  G ( p a r t  A )  

R e g r e s s i o n  R e s u l t s  - U t i l i t i e s  
Model I1 - w i t h  P I E  a s  Dependent v a r i a b l e  

P a r t  A :  I l i s t o r i c a l  - 

K F R a t i o  

.73  82 .95  

P a r t  D: A n a l y s t s  

Q 
0 1 - - 8 2  R F R a t i o  

3.96 10.07 60.53 .90 274.16 
(8.31)JI  (20 .91)*  (15 .79)*  

Notes :  
+r = C o e f f i c i e n t  i s  s i g n i f i c a n t  a t  t h e  5% L e v e l  ( u s i n g  a 1 . - t a i l e d  t e s t )  

and has tlie c o r r e c t  s i g n .  

T h e  t - s  t a t i s t i c  i s  i n d i c a t e d  i n  p a r e n t l r e s e s .  
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To a l l o w  f o r  ttre p o s s i b i l i t y  t h a t  tlie u s e  o f  r i s k  p r o x i e s  h a s  c a u s e d  u s  t o  

d raw i n c o r r e c t  c o n c l u s i o n s  c o n c e r n i n g  t h e  r e l a t i v e  i m p o r t a n c e  oE a n a l y s t s '  

growtl t  f o r e c a s t s  and  h i s t a r i c a l  g r o w t l ~  e x t r a p o l a t i o n s ,  w e  \ lave a l s o  e s t i m a t e d  

r e g r e s s i o n  e q u a t i o n  ( 4 )  wit11 t h e  r i s k  v a r i a b l e s  e x c l u d e d .  The r e s u l t s  oE 

t h e s e  r e g r e s s i o n s  a r e  shown i n  T a b l e  6 ( P a r t s  A and D). Again ,  t h e r e  i s  

ove rwhe lming  e v i d e n c e  t h a t  t h e  c o n s e n s u s  a n a l y s t s '  g rowth  f o r e c a s t  i s  s u p e r i o r  

t o  t h e  h i s t o r i c a l l y - o r i e n t e d  g rowth  m e a s u r e s  i n  p r e d i c t i n g  t i le  Eirm's s t o c k  

p r i c e  ( t h e  R' and t - s t a t i s t i c s  a r e  h i g h e r  i n  e v e r y  c a s e ) .  

'The r e l a t i o n s h i p  b e t w e e n  growtl l  e x p e c t a t i o n s  and  s h a r e  p r i c e s  i s  i m p o r t a n t  i n  

s e v e r a l  majo-r a r e a s  o f  F i n a n c e .  'Fhe d a t a b a s e  o f  a n a l y s t s '  g rowth  f o r e c a s t s  

c o l l e c t e d  by Lyncl),  J o ~ t e s  6 Ryan p r o v i d e s  a  u n i q u e  o p p o r t u ~ ~ i t y  t o  t e s t  the 

I ~ y p o t l \ e s i s  t l r a t  i n v e s t o r s  r e l y  more h e a v i l y  on  a n a l y s t s '  g rowrh  f o r e c a s t s  t l \ an  

o n  I l i s t o r i c a l  g rowth  e x t r a p o l a t i o n s  i n  making  s e c u r i t y  buy and  s e l l  

d e c i s i o n s .  W i t l t  t h e  h e l p  o f  t h i s  d a t a b a s e ,  we h a v e  c o n d u c t e d  e x t e n s i v e  

s t u d i e s  t l ~ n t  a f f i r m  t i le  s u p e r i o r i t y  o f  a n a l y s t s '  f o r e c a s t s  o v e r  s i m p l e  

I ~ i s t o r i c n l  g r o w t l ~  e x t r a p o l a t i o n s  I t h e  s t o c k  p r i c e  f o r m a t i o n  p r o c e s s .  

Cncl irect  Ly , r.llis f i n d i n g  l e r ~ d s  s u p p o r t  t o  the  rise of t l ~ o s e  v a l u a t i o r ~  moclrls 

whose i r r p u t  i n c  l r tdes e x p e c t e d  g rowth  rn t e s .  
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THE ACCURACY OF LONG-TERM EARNINGS FORECASTS IN THE ELECTRIC 
UTlLITY INDUSTRY 

R. Charles MOYER * 
T c s u ~  Te th  U~iruerstrv. Luhhuck. TX 79409 LISA 

Kobert E. CHATFlELD * 
'Te.lus Tech U~irt~er.irr~. L.lthhoc k.  TX 79409. LfS/1 

Gary D. KELLEY * 
Wesr Te.vus Stare Unroersl/v. Cunyon. TX 79016. USA 

Tliib papu cxi~l~~inc:, thu accuracy ol v;~riou> 111c:tl1od:, 0 1  Iorcca:,ti~i& 1u11p-ter111 carni~igs growth lor lirliia In tlic electric u t ~ l ~ t y  
industry In addition to a number of extrapolative techniques. Vulue L.rne analyst forecasts are also evaluated Vulue L ~ n e  
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 Lrne growth forecasts in cost of capital estimates for electric utilities in the 
context of utility rate cases. VuIue Lrne forecast errors could be explained by changes in dividend payout ratios. the firm's 
reiulatory 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, i f  the utility does not have the opportunity to earn investor-required rates of return 
on capital, investment in plant and equipment will :ag 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 analksih 
must be done. The Supreme Court concluded in the Bluefield Water Works case [Uluel"ieIJ W ; ~ \ c r  

Works (1923)l that the 'return must be reasonably sufficient to .. . support its credit and enable i t  to 
raise the money necessary for the proper discharge o f  its public duties.' Recognition must be given ro 
the returns currently earned 'on investments in other business undertakings which are attended h b  

* 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 EJ~inr  
Lawrence D. Brown and two anonymous reviewers Any errors are the sole responsibility of the authors. 
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currcspondtng rtsks and unccr tatnt tu  . . . ' I n  the l i ope  Natural Gas casc [Federal Power Commtsston 
(1944)j the Supreme Cour l  rtated that the return must also cnahle a f irm to 'tnaintatn 11s credit and 
attract capllal'. 

These judtctal g~tdc l tnes provide a general framework for tmplcmenung the dctermtnatton o f  the 
cost o f  cqutty capttal t n  ut i l i ty  ratc caws. Netther the l i ope  nor  the Bluefield dcctstons provtdes 
gutdance about what specific method(s) should he  ubed to  estabiish the w s t  o f  cqutty. I n  the Hope 
casc. the '~turt stated that 'under the statutory standard 01 'just and reasonable' t t  ts the result 
rcacitcd not the method employed whtch IS controlling' [Federal Power Commtsston (1944. p. 603)j. 

I n  contrast. the rtch acadcmtc literature ~n thts area has cmphaslud the approprtatencss o l  vartous 
nlctttcds employed to  dctermtne the cost o f  equtty capttal [Brtgham and Gordon (1968). Elton and 
Gruher (1971). Ciordon (1974). Gordon and C o u l d  (1978). Lttzenberger. Ramaswamy and Sostn 
0980). Myers (1972) and Rohtchek. Higgtns and Ktnsman (1973)l. I n  practice. thrcc models have 
domtnatcd recent ut i l t ly  ratc cases. These arc the cdpttal asset prtctng modcl, the comparable earntngs 
ntodel. and the constant-growth lorn1 o f  the dtvtdcnd valuatton modcl ( o f t m  called the D C F  or 
dtscountcd cash now methcdologyj. 

T h ~ s  paper fwuscs o n  the D C F  modcl as i t  IS commonly applted tn uti l i tv rate cases. Specifically. 
u.c cxamtrlc the iong-term accuracy o l  a numher o f  forecasttng techntques whlch are used to esttmatc 
the growth ratc comptnent  I n  the cost o f  eqully model. ' Based on a rattonal crpectatlons vtcw 
o f  the lomiatton 01 Investor expcctatlons. we f ind support l o r  the use o f  Value 1.rne analyst 
k~rccasts. ' tmplicrl grou.th tccht~tques, and htstortcal hook value growth ratc models. However. Valur 
Lute fo rcc~s t  accuracy detertorates stgntficantly i f  the forecast IS evaluated over a three o r  four year 
ttme liortzon rather than the maxlmum five ycar hortzon reported b y  k'ulue Lirte. 

Section 2 o f  tltc paper dcvclops the D C F  modcl as i t  IS normally appiled 111 ratc cases. Sectton 3 
dcscrthcs the data uwd. and Scctton 4 diwusses the vartous forecasttng tcchntques tested. I n  Sectton 5 
the stausttcal tests used I n  the analysls arc dtscusscd; Sectton 6 presents the results o f  the tests. 
Scctton 7 reports the result\ o f  tests conducted t o  cxplatn the errors tn I'alue Ltne analyst forecasts. 
Sectton 8 offers conclubtons and tmpltcattons. 

2. The DCF model 

The I X ' F  model o f  valuation IS based o n  the proposttton that the valuc o f  a sharc o f  stock IS equal 
t o  the present value o f  a l l  cxpcoed future dividends, discounted at the shareholders* required rate of 
rcturn. Eapcrt wttncsscs tn  uti l i ty rate cases commonly rely o n  a constant growth form o f  the haslc 
dlvldend valuatton model, such as k ,  - D,/P, + g. as the hasts for thctr cost o f  cqutty rccommenda- 
ttctns. ' Expert wttncsscs d o  so hccausc t t  IS thought that many ut i l i ty  l irms meet o r  ncariy mcct the 
rcqutrcmcnts necessary t o  use the constant growth D C F  model. Whether the constant growth D C F  

' Thcrr IS an c.rnn*c t$#crarurc, rncludon. Brawn and Raxf l  (1978). Crage and Malltrl 096Rl. Elton end Grubcr (I971). 
John- md Slhm,tt (19741 and Rutand I I V U O I  lhat consodcrs lhc ucur.r.y of short.torn rc,raas#m(l malet. Wnh $he 
cirrplum *,I a rrcmt papel by Rmrll CI983). lhcrc ha% b a n  wry ItttIc analysts of the accuracy of (ong-term csrnzng, 
k,mti.,lr 

' Wr u r  Ihe lrrm raltonal c x w t a r , e n s  tn 11,s ramc rcnw ar Sarpnt  (1972. p 74). and Brovn and Ruzcll (tY7R. p I 1  Wc 
u~ the tcrm. hsrlcallv. tu nlrm thrl ralttmat oerr,#ors cxpa-tzuans arc #he Xrmc a> the h o t  ardahe furcczstr 
IClur 1.mr or a *ell-knmn rtdcly avz8lahlr. tsrr~ttscnl advtw,ry senzcc whtrh 13 publo,ncd qurrlcrty and an~t~nk\. among 
c.chcr ihnsgr. I n c  year carncngr fnraa\ t .  10, ~ h c  vrrr 1700 Isrm, I~~ltuwcd by Ihr ccrrorc 

turw* I s a u t  w~lnc>\c> xn,? w c ~  auxi*r r s t s o  cbn ~ h c  cost or czpolat t~s~&latd b c f o r ~  tnc t'cdcrrl i.ncly\ Kryulatl~ry 
< s*n,m,,wnn ~n clcrcn K?.I~JIC 1,1( O~I-rcn IUIII) and 1982 An rnalywr of lhcor tonacnc,nr 1hour.1 $hat 111 uwd 
6 - 11, ,I:, a, the hd.,, ~~r ,I,C,, t x  t dn.i,,8, *hcrc i. ,, c,B,t ,,r cqw6ty ~=p,t=t. I ) ,  ,, J~.,,Ic,,~, C.I,C,,C~ g,,,cr ,hc 
0 8 s . t  pcz,s.~ ,, .k8,c..r$t r 7 k d , ~ c . ~  ,>tt.c C ~ I  ehc rgtegb, S I S - ~  d,td ts  ta8ne~<t,t* ~ C ~ W ~ U . ~ I  g,a9a~~, ,,, 

n~odel  or the non-constant growth model IS employed. long-term (three t c  ftve ?ear] earntngs 2nd 
dividend growth furecasts are cssenttal Inputs. 

The applicatton o l  t h ~ s  model tnvartably results tn considerable controversy among expert 
wttncsscs regarding the appropriate method hy whtch to  esttmate the growth ( g t  component. 
Theoret~cally. thts growth component IS the growth ratc cxpected by tnvestors at the margtn. Stncc 
expectattons cannot he dtrcctly observed. experts focus on a wldc range of altcrnattvc techntques 35 a 
proxy for g. Accordtng to the rationbl expectattons hypothests [Sargcnt (1972)l. the best forecasting 
ntetlrod should hc used to csttnlatc g. I n  practtcc, proxtes for g have includcd htstoncal earnings and 
drvtdcnd growth rates, hlstortcal book value gtowth rates. tmplicd growth rates (the product o f  the 
rctentton ratlo tlmcs the return o n  book qut ty) .  and analysts' forecasts such as I'aiur L n r .  

Thts paper cxamtncs the long-term accuracy o f  different methods o f  forccast~ngcarntngs growth o f  
clectrtc uti l i ty corporations and compares the results wtth Value Ltne lilrccasts of future earntngs 
growth. O n  an ex-post basts the dtffercnt methods are evaluatcd to detcrmtne the most accurate. 

hmg-range (thrcc to  ftvc year) forecast. ' 

3. 'Ilte data 

i h e  sample conststs 01 the ninety-etght clectrtc utilittes that Value L tn r  fol lo\rcd bet:\ccn 1971 dnd 
1976 and the ntncty-tnrcc elcctrtc ut~ l t t tcs followed by Vulue 1.tne hctucen 1977 and 1982 Per share 
data have been adjusted lor s t ~ k  spltts and divtdcnds. Generally, Vcrlar Line reports o n  each firm 
four ttmcs a year. The Value I ~ n e  data come f rom tts second quarterly report o f  each ycar stncc tht, IS 

thc I irst Volur L n e  report whtch generally ~ncludcs actual data for the prcvlous \ear For example. 
Vuhre [.me carntngs forecasts l o r  1976 are those reported tn 11s second quarterly rcport tn 1972. 

A l l  data. hoth actual earntngs and forecasts o f  earnings, have bccn conrcrtcd to compound annual 
growth rates. Hence, al l  cornpartsons o f  lorecast accuracy are h a d  o n  annual grcruth rates. Two 
f iw-year lorecast hortzons arc used tn the analysts: 1971-1976 and 1977-1987. I'olur L tn r  makes 11s 
carnlngs per sharc forecasts for a three-year range, c.g.. the forecast made tn 1972 (which IS 

condittonal o n  actual 1971 data) IS for  the 1974-1976 ttme pertod. Thus. lorecasted Iblur L n r  
growth r a t a  can be computed assumtng a three, four. o r  live-year hortzon. We constdered each 
possible Valur L tn r  hortzon tn  the paper, 1.e.. carntngs forecasttng accuracy IS m a l u a l d  for the 
1971-1974. 1971-1975 and the 1971--1976 ttmc pertods. as well as the 1977-1980. :977-1981. and 
the 1977-1982 ome periods. 

Thesc time pertods arc cspectally tmportant l o r  the clectrtc uti l t ty tndustry heraujc o f  the unwuicd 
condittons prcvailtng tn that Industry through the 1970s. Thew condittons include the effects 01 
raptdly escalattng luc l  wsts. the need t o  convert larg? amounts o f  capactty f rom natural gas and oti to 
coal and nuclear power. and the Impact o f  htgh lnflatton and raptdly rtstng capttal cozrs. 

4. Forecasting methods 

The formasung methods t e t c d  have bccn sclectcd for an2lysts hecausc thcsr use I n  prtor sturttcs 

and because of the extent t o  whtch they arc comtnonly used tn uti l i ty ratc c a s o  These nlcthals arc 

X2 Vulur L ln r  3, 4, and 5-year earnings forcc;tst. 
X3. Thc )-year htstortcal compuund dtvtdcnd per sharc growth rate: for e\atnplc. tile 1971 - 1976 

formast hortzon uses tlrc actual annual ctrmpouad gruwth rate from IVhh- 1971 

Thc lhrcc lo ltvc "car hortzrm vz,  thmm ,mcr thsr ~r Ihr iongo!  lorcrard Ix,r$zt,n rtrolrhtc l f . s n ,  I'uluc. I mr rn.lvur 
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M c ~ l t d  Avernle derratton LiABL RAISE 
florccrrt- wtual) 

X2 0021 0 036 0 044 
X 3 -0011 0 047 0 066 
X4 0011 0 042 0051 
X1 0 006 0018 001t 
X6 0016 0019 0 048 
X7 0 CO3 0017 0 046 
XB 0013 0 039 0 OW 
XV - 0 0 2  0 OX 0 046 
XI0 O W  0 035 0 045 
k t1  -OM7 O W  0056 
A12 - O W  0037 OM9 
XI1 0 007 CUJS 0 046 
XI4 0009 0036 0041 
XI3 0 ma 0 (118 0 ow 
XI6 0015 0019 0 047 
kt7 -0017 0 (130 0 ti70 
XI8 0 0 7  O W  0 OW 

Vulue I.tne forecasts (X2) are posttrvcly and stgnificantly ccrrelated wtth actual carntngs growth. 
I n  pcrtod 1, n o  other furecasttng mcthod IS both stgnificant and postttvely correlated wtth actual 

carntngs growth. I n  pertod 2. methods X5 (five-ycar compound book value per share growth) and 
XIS (five-year trend line growth tn divtdcnds per share) also have stattsttcally stgniftcant posrttve 
correlattons. 

Eahibtt 1 provtdcs strong cross-wcttonal evtdencc o f  the supcrtortty of Valur Lrnr forccasts tn 
raptunng movement tn the direcrron o f  earntngs growth rates. Thus. Value Lrne forccasts htghcr 
growth for firms whtch later show lugher growth, and lower growth for firms whtch later show lower 
growth. Dunng  the htghly unstable pertods tncluded tn the forecast horizons. only Value L n c  
forecasts conststently reflected the dtrectton o f  movement In actual earntngs growth rates for the 
eleclrtc uti l i ty tndustry. 

Exhibtt I does not, however, show any ~ndicatton o f  thc accuracy o f  Value L n e  relattvc to 
alternattvc forccasttng ~cchntques. From a cost of  capttal perspccttvc. accuracy tn forecasttng IS of 
grcatcst tmprtance. Exhibtts 2 and 3 report the average dcvtatton, ntcan absolute crror and root 
mcan square error for the two fivc-year forecast hortwns. 

The Valur I ~ n r  avcrage dcvtatton IS the largest tn pcrtod 1 at 2.1%. hut thc lowcst tn pertod 2 at 
1%. I n  both pertods 11 ts postttve, tndicattng that Valur L n r  forccasts tend to be on the high stdc. 
Hencs. tt appears that i n  Ihc long-tcrm (five years) Value Lrne IS rclattvcly successful tn forsasltng 
the JI~~CNM of  future carntngs movcmcnts, but thcre IS a tendency to ovcrcsttrnatc the stzc o f  thts 
carntngs growth I n  ordcr to verify thts tntttal concluston wc next look at two other measures o f  
overall forecasttng accuracy - the M A B E  and RhfSE. 

I.>lur 1.1nr has a rclattvely low M A D E  tn pcrtnd I. Only X I 0  (ten-year average tmplied grnwth of 
t .P .S )  ts lowcr. X9 (ltvc-year avcragc tn~pltcd growth! and X I 4  (ten-year trend ltnc growth in hook 
v.~l~xc) arc cc~utvalcnl. I n  pcr t<d 2 L'a11,r. I.me has the Iowcst AIAUE. Vt11ue Ltne appeitrs even better 
wl~ett ;tccur:lcy I, cvaluatr<l tntng KMSE. I n  hot11 pcrtmls Vulur /.me has the lowest RhfSE. 

I ltul. i n  addttton to forcr.:t\ttrtg rtrccc~slully the dlrcctton nl ttlovcnlent. Value I.trir IS rcl:tttvcly 
J C ~  tirdtc :tr a prcdiclc~r r d  l l ic ltllurc growth rate tlsell. Its fc~rcca\ts trrtd to he on tile lttglt stdc but 

t.h,h,l I 
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uhen coniparrd to the stxtccn mcchantcal lorccasttng ntcthods. tt IS among the Inost accurate. 
I'tnally. we constder two btattrttcal tcbts o f  rclattve accuracy - the Frtcdman tcst and the least 

stgntltcant dtffcrcncs ~cst. Eahibtts 4 and 5 report tltc rcsults from these two tests lor  pcrtods I and ? 
rcspecttvcly. The Frtedman tcst rcjccts the null hypothests at the 1% level for both pcrtods. Thus. the 
altcrnattve hypothests that at least one forecas~tng method ts more accurate ~ha t t  at lcast one othcr 
forecasttng method may bc accepted. 

The least stgn~ficant dtlference test o f  the multtple patnvtsc compartsons IS performed at a 5% 
stgntltcance level. The results tndicate that I'ulue Lrne IS domtnated only by X I 0  (ten-year average 
trnpltcd growth) tn penod I and IS not domtnated hy any forccasttng method tn penod 2 

Several o f  the foraasttng methods performed exceuftngly well tn the multtple patnvtx compari. 
sons X5. X8 (five and ten-year compound book value per share growth). X9. X I 0  (fivc and ten-year 
average tmplicd growth), X I4  (ten-ycar trend line growth In  book value), and X I 5  (five-year trend 
ltnc growth tn dividends) arc not domtnated by anv other forecasttng method tn ctthcr pcrtod. 

I n  summary. Value L n e  performs very well rclattvc to the 16 cxtrapolattvc forecrsttng methods In 
the live-year forecast horttons. I t  IS rclattvely sufcessful at forec~.ttng thc directton of future earntng, 
growth Also. the MABE. RMSE. and multtplc patrwtsc compartsons tndicate that Value Lrnr t i  

relaltvely accuratc In  prcdicttng the actual future growth rate. 
Value Lme lorccasts arc made for a three to ftvc-year forecast hortwn. Thc precedtng results hate 

f c ~ i t w d  on the live-year hortzon. ldenttcal stattsttcal tests wcrc performed for two three-year hortzon, 
0971  - 1974 and 1977- 1980) and two four-year horlzons (1971 -1975 and 1977- 1981) Bccaux l'alur 
!.me forecasts per sharc carntngs for a three to ltvc- car hortzon, the calculztcd growth rale wtil hc 
grealcr the shorter thc hortzon Stncc the Vulur Lrnr forecasts tendcd to ovcresttmatc the actull 
growth rale for five- car hortrotts. one would expect tile samc dollar carntnp, forcra,~ tor a thrcc Inr 
lour-year hortzon to l o s  wcll 

Thc correlatton results lor ilrrcc and four-ycar hnrt~ons arc strnilar i o  thwc ftsr (we ,cars. i'alur 
I ~ n r  forccasts are postttvciy and stgntl~crntiy corrclatcd wtth actual cat ntngs growtti tn bc~th pericJ, 
for both thc tltrce and ft~ur-year Itortrons. I n  arld~tton to I'alur I.mr. only X5 2nd X I0  ~ r r .  rlgniflcanl 





ct~nccntrated o n  providing clcctrtc scrvtce mtght also be expwted to havc inore stahlc and castly 
f~aretsstcd earnings. 

(4) Pcrccnr ufgencrarton from oilandgas CO~UCIIY (measured at the end of each forecast honzon). O i l  
and gas prices tncreawd dramattcally durtng the ttnlc pcnods examtncd. atrd not all firms had the 
hcnclit o f  pe r fs t l y  cffecllve fucl ad~uslmcnt clauscs. Hcncc. 11 IS hypothcsr~ed that lhosc l irms 
wrth a greater proportton o f  o i l  and gas gcncrattng capaoty wcre faced wttli more volatile and lcss 
cas~ly forecasted carnrngz durtng thts pcrtod. 

(5) Nuclear ronsrrucrron. Firms wi th a stgnificant nuclear construcuon program [defined wrth a 
dummy vanable (D,) as r linn havtng a greater than 10% owncrshtp tnurcst I n  a nuclear plant 
under constructton at the cnd o f  cach forecast hortzonl wcrc cxpcctcd to havc morc volatilc and 
lcss easily forecasted eamtngs than non-nuclear firms. Thts IS parttcularly truc durtng the 
1977-1982 pen& when. followtng the acctdcnt at Thrae Mi le Island. the Nucicar Regulatory 
Agency ordcrcd plant shutdowns. A t  that ttmc. also, canccllcd projects bcsan to alfcct adversely 
thc carntngs of clectrtc utilittcs. 

(6 j  Percnragt change in ditridend pqvour rarro (dcfincd as the 1976 payout ratto mtnus the 1971 

payout ratlo for the first period and the 1982 payout ratto mtnus the 1977 payout ratto for the 
swond pcrtod). A n  tncrcaw In  thc payout ratto reduces funds for rctnvcstnrcnt tn thc f i rm and IS 

irrpothcstzcd to hc dtreftly related to ovcrcsttmatcs o f  carntngs made by Cblue 1.tnc. 
(7) I'rrcenragt change m ner planr (mcasurcd ss the pcrccntagc tncrcaK (dccrcarcj tn net plant ovcr 

tile pcrtod). The h~polhestzed directton o f  thc c f f s t  o f  thts vartablc ts tndctcrnrtnant strrce a raptd 
growth I n  net plant mtght bc assoctatcd wtth growth tn demand and futurc carntngs. Allrrna- 
ttvcly. ftrms wtth largc constructton programs durtng the 1970s and 1980s havc been undcr hcavy 
ltnanctng and regulatory prcssurcs that have ncgattvcly tnflucnccd carnrngs. 

(8)  C'hungc m band rurings (measured from thc bcgtnntng to the end o f  cach pcrrod by two dummy 
vartablcs: D, - l i f  downgraded by Moody's. 0 othcwtu ;  Ds - 1 i f  upgradcd by Moody's. 0 
othcnvtse; firms wtth n o  rattng changc are the cxcludcd set). Whsn a f i rm IS upgradcd 
(downgradcd), t h ~ s  tndicata an tmprovcmcnt (decline) In  tts linanctal profile. Hencc. upgradings 

(downgradings) m g h t  be assoctatd wtth undercsttmatcs (ovcrcsttmatcs) o f  future carntngs. r 
(9) C'oc//icrcnr u/crarrarion ofcarnmgs per chore (measured ovcr the ten ycars prror to the start o f  cach 

forccast honwn). Highly volatile earntngs arc cxpcctcd to be postttvcly rclatul to Valuc L n c  
carntngs forsasttng crrors. 

For each forsasttng hor twn  (1971-1976 and 1977-1982). two rcgrcsstons wcrc run ustng the 
abovc cndepcndcnt vanablcs and (I) postttvc forecasttng crrors (Value L n e  mrnus actual) and (2) 
ncgaltvc forccastrng errors as tlxc dependent vartablcs. 

Durtng thc 1971-1976 penod. thc factors tdcntificd above caplatned 24% (adjusted) of  thc 
vartatton tn the postlrvc Valuc L n c  crrors and 13% (adjusted) of thc vartatton tn negattvc Valuc L n c  
crrors. The only factor stgnificant at thc 5% or  bcttcr lcvcl was the pcrccntagc changc tn the payout 
ratto. lncrcascs i n  a firm's payout ratto wcrc stgnificantly assoctatcd wtth ovcresttmatcs o f  earntngs 
(postttvc crrors) made by Va/ur Jinc analysts. ThtS ~ C S U ~ I  1s constslcnt wtth the support found for thc 
usc o l  tmplied growth techntqucs for forccasttng futurc earntngs. N o  factors wcrc lound to be 
uati i t tcally stgntficanl In  cxplatntng ncgaltvc value L n c  forecast crrors dunng the 1971 -1976 pcrtod. 

Durrng the 1977-1982 honzon, the pcrcenlage chartgc tn the payout ratto agaln was assoctatcd 
stgntftcantly wrth posrttvc I'olue I ~ n e  crrors. I n  addttton. tltcrc was a stgnificant, postttvc rciattonshlp 
hctuccrt bttntl dc~wngradings and postttvc I'ulue Line errors. Ncgattvc Vulue Llne crrors wcre 
srgtrl~tcatrtly asscntatd u.ttlt hood upyrad~ngs. Ttrcrc was also cvtdencc itrat Vulue 1.1nr stgnificantly 
~~~t~l r rcs l r r t rated I ~ i l u r c  carntngs growth f<,r f~ r tns  with a htgh cocfftctcnt $11 vartatti~n o f  carntngs. 

111 \11111. t l t t b  evtd~'ncc suggest\ tlrc VNIUC I.I~c cdrnttrgs IO~CC~SI~ adequately constdrr each o f  the 

factors ldentiftcd ahovc except the Impact o f  changes In a ftrm's divtdcnd payout mtto. the e f f s l s  of 
bond rattng changcs. and. l o  a lcsscr cxlcnl, the volalt~lty of past errntngs. Conxquentty, u x r s  of 
lbhr One data should he awarc of potcnttal btascs ta I'uluc L n c  carntn9 forecasts lo r  l i rms likclv 
1, change stgnificantly thctr dtvtdcnd payout policy. for firms likely to have a hond downgrading or 
l,pgrading ovcr the lorrecast honzon. and for ltrms wtllt htstorrcally volattlc carntngz. Unfortunalcl\. 
ktrecasttng changcs tn divtdcnd payout rattos and hond rattngs IS ttscll a dtfficult matter. I t  can he 
noted. however, that although the explanatory vartablcs examtncd wcrc not generally stgnificantlv 
Eorrelalcd wtth each othcr. thcre wcre stgnific3nlly postttvc (+0.287 and +0.317) corrclattons 
bctwcen downgradings and nuclear constructton durtng thc 1971-1976 and 1977-1982 penod 
respcctrvely) and stgniftcantly negattvc corrclat~ons ( - 0 212 and - 0.170) bctwcsn uperadings and 
nuclear constructton. Thts suggests that l'alue Lrne carntngs forccastr wcrc lcss rcliablc for firms w r ~ h  
slglllllcant nuclear constructton progranrs. Addittonal support for thts fact can be t n k n c d  bv 
ohscrvlng that d u r ~ n g  thc 1977- 1982 ltmc pertod. 62% (32 of 52) o f  the firms whosc earntngs wcre 
clverestlmated by Iralue Line. werc tnvol..ed wtth nuclcar constructton whtle only 3 18 (14 o f  38) of thc 
ftrrns witere Vulur 1.ine undcrcsttnrdtcd earnttrgs wcrc tnvoived wtlh nuclcar constructton. 

lfd,lue Lrne pcrlormed very well tn forecast~ng carntngs per sharc tn the 1971 - 1976 and 1977-1982 
ttorc hortzona rclatrvc t o  extrapolatwe forecastrng mcthods. I t  was clearly supcrtor In  lorccasttng the 
Jlrcctton future carntngs growth and provtdcd forccasts that wcrc among the best when waluatcd 

ustnn vartous tcsts o f  accuracy. Among the cxtrapdattve models. tmplted growth and hrstorlcal book 
valuc growtit rate models pcrformcd best. 

The results are from two specific past tlmc pcnods. hut Valuc Dnr performed consrstcntly well In 
hoth pertods. The cvidcncc supports the use o f  five-year Valuc D n e  carntngs forecasts as an atrmate 
of future prowth rates In  future cost o f  capttal rate caws. Value Jinc forecasts bawd o n  three and 
lour-ycar ttmc hortzons appear to havc a stgntltcant upward btas 

7 he results of t l lc mtcro-analysts of Vuluc h n c  lorecasl crrors mtghl asstst u x r s  to detect b t a m  tn 
tlrc i'ulw Line forecasts In this study Vuluc Ltnc forccas:s ovcrcstrmatcd future camtngs when firms 
tncrcased thew payout ratios or tf a frrm's bonds wcrc downgraded They undercsttmatd when a 
ftrm's bonds wcre upgradcd or tf a ftrm had vcry volattlc earntngs prror to the bcvnnmg o f  the 
forecast hortzon As I S  truc wtth all cmptrtcal studtcs. the results may pertatn only l o  the rndustry and 
ttmc-pcrlods studled Addttlonal work ts nccdcd to awcrlatn whether thc ftndtngs wtl l  pro\c 
appltcahlc l o  other tndustrtcs, ttmc-pertods, and andlyvs 
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Pred ic t ing  L o n g - t e r m  Earnings G r o w t h :  
Comparisons o f  Expected Re tu rn  Models,  
Submar t inga les  a n d  Va lue  L ine Analys ts  

M. S. ROZEFF 
University of lowa, l o w a  Ciry. l owa ,  U S.A 

This paper dcrivcs four--five ycitr prccJictio11s of growth rates ofaccounti~lg 
earnings per share iniplicit in  four cxpcctcd relurti ~nodels com~iio~rly used ill 

lini~ncial research. A comparisot~ of sucll growth riilcs will1 lhosc produced 
ii11d rcporlcd by Vnluc Line al~alysts : I I I ~  tltosc gc~rcratcd by ii subtiii~rti~rgiile 
~nodcl rcvci~lcd tlic Ibllowi~lg: two cxpcctcd rcturn ~llodcls --Ihc Slli~rpc - 
Lilitncr Mossin 111odcl ; ~ n t l  the 13lilck tnodul - were sigililic:~tltly Inore 
i1ccur;ttc tl1;111 t l ru  ~ u b ~ ~ i i ~ r t i ~ ~ g ; t l c  111odc1. tlii~i~gll 1101 sigtiiIic;~~ttly 1110t.c 
i~ccur;~tc klli111 11ic otlrcr rctur~i ~nodcls. Iiowcvcr, llle growl11 rate forecasts 
~wovitled by Vitlt~e Linc sig~iilicitritly outpcrl'or~ncd all thc other ~nodcls 
tested -none ol' wllicll relied 1111 t l~c  direct irlput ol' ;I sccurily ittlolyst. 

An extensive body of litcraturc cvalualcs tlie sliorl-run (less than 15 111onths) ci ir~\i~lgs forecasts of 
security analysts and titnc-scrics modc1s.l 'The importnucc of tliis subjcct to accounting and 
finance is that a variety ol'applicatio~is such its l i r~n virluation, cost ofciipit;il, and  cvctlt studics 
requirc the mcasurclncnt ofcarniugscxpccturions. klowcvor, cxccpl for it rcccnt pitper by Moyer el 

01. (1983), little work has been dotlc to this point in studying long-run carni~lgs forcci~sts. 
Moreover, a potential source of earnings forecasts--.cxpcctcd rcturn tnodels-has beet1 
overlooked. 

This paper evaluates the accuracy of lo~ig-tcrtn Sorccasrs oSgrowth rates of annual earnings per 
share. Six sourccs al' Sorecasts iire used: il sub~nartingnlc tnodcl, [hc I,bl~rc Lil~r lirr.csrrrrct~r Strtr.c).. 
and four expected rcturn modcls. Eiich cxpcc~etl relitrti ~iiodcl is combincd with the 
Gortlotl S l rapi~o cor~stii~rt yrowtl~ 111oclcl. 1 ~ 1 1 1  11:c1, c c ~  ti1111 c ~ p c c l c d  1ctt11 11 111odcIs usc tlrc beta 
coeflicient i111tJ. its such. lc~ltl insight illto 1l1c uscl~ul~lcss of I,cr;t i11 ;I fotccits\it~g c o ~ ~ ~ c x ~ .  

'I Ilc papet colripr iscs tllrcc scctio~ls. Scclio11 I Jcsctibcs tlic six lotcc;istit~gsoi~rccs a n d  stalcs 111c 

- - - . - . - . - 
' ~ c c ~ r a ~ g i n d  MalkicltlY68). Elton i ln  1 Grubcr (1972). II:~rclicld i ~ n d  Co~niskcy (1975). Urotrn ;lnd KozclT( l978). Abdel- 
khalik and Thonrpson (1977-78). Crichlicld 1.1 ill (1978). Givoly i111d l . . : t k o ~ ~ i ~ I ~ l i k  (1979). ('vllins ; I I I ~  Ilop\rood (1980). 
Jaggi (1980). Elton PI  a1 (19811, Ifopwood ulul  (1981). I:ricd and Givol) (lY82):111J Ilnllofl'nnd Parc (1982) for s~ud ics  of 
analyst forecasts and ~imc-scrics models. Scc I l i ~ l I  i ~ n d  W;1t i~( l972) .  [%rooks : t ~ r d  Huck~,>;ls~cr (1976). Albrccl~t (,I (11 (1977). 
Wattsand Lef~wich (1977). Fostcr (1977). Grifi11(IY77). nrot\<11 a11d I(ozcll( 1979). Lorck (1979). I{opwood and  MuKcown 
(1981). t{opwootl c.1 nl ( It)81) and  h4;111cgold (1981) Tor sludics of t l ~ c  11111c-scrics propcr~ics  or  c;trllings. 
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hypotl~cscs. Tcsts ul' [lit  11ypotIic.scs ~ I I C  prcsc~itcd in Scctiol~ 2. Section 3 oll'crs tcntativc 
coliclusio~~s.  

I ~~~~~~~~~~~ING SOUIICES A N D  FIY POTI-IESES 

This scctio~l ( I )  dcscribcs how six sets of  growth rate forccasts ofearnit~gs per share are derived and 
(2) discusses thc lormi11 Iiypotiicscs to be tested. 

Sub~~~ar t inga le  ~ ~ ~ o d c l  
Evidcnce that rnei~surcd a n ~ i i ~ i ~ l  uccou~~t i r lg  i n c o ~ i ~ c  is a submartingalc OJ somc similar process can 
be Sound in Llall and W'ltts (1972). Albrcclit c.1 (11, (1977), und Watts and Leftwich (1977)"' 
Although ~ncasurcd (rcportcd) a1inui11 ctkrni~lgs pcr shore IniIy not be precisely a submnrtingale, a 
submartingi~le proccss is i~lcluclcd bccn~lsc of its appcarancc in nulncrous studies as a betichmnrk 
foreci~sting tcclinique. Anollicr reason for including tlic submartingale nlodel is to compare its 
forccasts to tliose rcportcd iri tllc E'(r111c L~i i i ,  I I I I .L~.\ I I I ICI~I S I I I ' ~ L > ~ ' .  Sucli c0111paris01is have been done 
for I'orccasts of thrcc to lil'tcc~l ~i io~i t l i s  ( U ~ o w n  i111d liozcll'. 1978) but no[ forcci~sts of four to five 
years. 

The submnrtingalc modcl (SUI3). as t~scd hcrc, csti~n;rtcs thc cxpcctcd annu;ll growth rille of 
accounting carnings pcr share as thc uvcragc co~iipound annual ratc of growth of earnings per 
slliirc o f  tlic tc11-ycnr periotl prcccding the test period. Tlicsc I,istorici~l growth data are obtained 
I'roln vi~rious issues ol' tlic b"r1ric Li/rcs Iirr c 1 . \ r r i r c ~ r r  Srri,i 17.. 

\'al~rc Lint fvrcc:~sts 
l'lic I'~rlr/r Li~rc 1/11 i ~ . \ r r i r c l r r ~  S1t1.r cy.(V L) c o ~ ~ t ; ~ i ~ r s  Sorccilsts ol'c;rr~~ings pcs shurc m ; ~ d c  by tho Vnlue 
Line security alialysts /"or t i~nc  periods I'our to live ycilrs into the Snture. Al'ter adjustment for 
capital chitngcs, tlicsc So~ccosts, i l l  cc)lijttnctio~l tvitll i t ~ t t l ; ~ l  c a r~ i i~ lgs  per s l~a rc  i l l  the b;lsc period, 

- ; I I ~  convcrtcd l o  VL forccasts ol' il c o ~ n l m ~ ~ ~ l d  a ~ l n t ~ i ~ l  growth r;~tc for ci~cli lirm in the sample. 
Tlic ilnportn~icc oftcsting analyst Ibrccasts is cxplai~lcd by l3rowl1 and liozell'(1 978). They argue 

that si~icc an;~lysl forccnsts ;Ire purch;~sctl i l l  :I Srcc 111;1rkct they arc likely to be informed forecasts 
will1 u marginal valuc cscccdi~lg that of  lcss costly Sorcci~st alternatives. According to this 
reasoning, the VL f~rcci\sts  sliould be more ;lccuratc than lhc SUB forecasts and those derived 
from the cxpcctcd rcturn ~ilodcls (srntcd ncxr). 

Lspcctcd rcturr~ 111vdc1 forccssls 
A tcclinirluc that hus liot previously been cx1)loitcd lo o b ~ a i n  carni~lgs forccasts is to use expected 
stock rate of rclurn mudcls in co~ijunclion \\lit11 tlic Gordon-Sliapiro (1956) constant growth 
motlcl. This subsection shows how l o  cxtracl carnings per s l ~ a r c  growth rate forecasts fro111 tliese 
modcls. First, tlic four cxpcclcc! stock rilte of rcturn ~nodels ere cxplnined. Secondly, the paper 
proceeds to show how growth rotc (b~ccusls arc obtained. 

FOIIJ, C~.YI)~Y~I(YI r ( 3 ~ ~ ~ r i ~  I ~ I O ~ / L , / . \  

Tltc I'OLII. rnotlcls ol' how the ~ i x r ~ k c t  sets cxl~cctcd r;ttcs ol' rcttrrll or1 sccuri[ics ; I I ~ :  

( I )  the conip;~rison Icttllns (CMIi )  I otlcl (Mi~sulis. I9XO: Ilrown :11i(1 Wi~r~ier .  1980). \ 
( 7 )  I I I C  111;1rJ(ct ;~(lji~s[c(I I cttIrI1s ( bl Aft) 1110(lc'l (L;II:II~C ;111d Jo~ics ,  1079: 13rowri nn(J Worncr. 

1980). 
(3)  tile Sli;~rpc Li~i l~icr  Mossill ( S L M )  niotlcl (Sliarpc. 1964: Lintricr. 1965: Mossin, 1906). 
(4) thc Ui;~ck (ULK) ~nodcl  (llluck. 1972). 



The C M R  model assumes that the expected rcturn on stock 1 at  time T(E(R,,)) is an  expectation 
that is specific to each security. However, a risk paratneter such as the beta coelhcient is not 
explicitly included in thecxpccted return calculatio:1. Inslcad, !Ileexpccted stock rcturn at tilne Tis 
measured as the arithmetic rncan o f the  rcitlizcd returns of tlic stock inn prior pcriod. T o  theextent 
that individual means o i  stock return distributions dirrer as a rellection of  risk din'erences, the 
C M R  model allows for individual ciill'cre~lccs in risk. This model (see Masulis, 1980) Ilas been 
tested by Brown and Warner (1980) who found that i t  cornpaled favourably with alternative 
expected return models in detecting abnormal perlbrmancc. 

The MAR rnodcl stittcs tliat the c x p c c t ~ J  rcturu on stack I ;it iilnc 7'equals lhc cxpcctcd rcrurn 
on the market (denoted E(R,, , )),which is thc wtme Tor ;ill stocks. As Tor the CMR model. no bctii 
coeficient is used in ca1cul;iting expcctcd rclurns. However. unlike the C M R  model, the MAR 
model does not allow for individual risk dilferences iimong stocks, since all stocks are assumed to 
have the same expected return, namely, thc cxpcctcd market return. T o  estilnate expected market 
returns, an arithmetic average of plrst returns on  the cqu;~lly-wcigh~cd (Cclltcr for Rcscitrch i l l  

Securities l'riccs) CICSI' intlcx is uscd. 
The SLM model is irlfrequently rcferrcd to as t11c cepit;tI assct pricing rnodcl or  CA PM. It is used 

in its ex artfr form: 

U R , , ) = R , ,  + L m , , , ) - R , , l I ~ ,  (11 
where 

R,, = interest rate on a U.S. Treasury s c c ~ ~ r i t y  ovcr the forecast horizon. 
/Ii = beta coellicicnt of stock i expected to prevail over the forecast Ilorizon. 

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 basc 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, Rf,. for the forecast period 1968- 1972 is taken as the yield-to-maturity on a five year 
U.S. Government sccurity as of Deccrnber 1967. S i ~ ~ ~ i l i ~ r l y ,  for thc forecast pcriod 1973- 1976, Rf,. 
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 as in tlie C M R  model, namely, as an  average 
ovcr past rcalized market returns. 

The  beta coefficients of individual stocks were cstimated in two ways. First, the expected beta 
was measured as the historical beta coelficient of  the stock over the 84 monlhs up  to and i~icluding 
month T. This beta was simply the covariance of  tlie stock's rcrurns wit11 tllc ~nitrkct divided by the 
variance of the market's returns over the sample pcriod. Secondly, in an attempt lo obtain a more 
accurate estimate of the  future expected beta, the tendency of bctas to regress towards the value I .O 
noted by Blume (1971) was taken into account. The rnetllod for doing this is Dlu~ne's r n e t l i ~ d . ~  

The last expected return model is the BLK model. This can be stated in e s  c1111c form (Black, 
1972) as: 

where E ( R Z , )  is the cxpcclcd rcturn on tljc r i i i~ l i t~~utn  variancc portfolio whose return is 

' Schacfer (1977) poinls out the pitralls or using yicld-lo-maturity as rt surrop;\tc lor the intcrcst riite on a rlosoupon bond. 
Livingston and Jain (1982) estimate thc biases involved. Since for bonds ol maturity four to five years, ~ h c  coupon bias is 
confortably srnall (01 the ordcr of Icn basis points). I I IC  cflcct is ncglcctcd in this papcr. 
' For cxamplc. to adjusl tlic bctas computctl ovcr the 1961 -1967 lirnc pcriotl. t i ~ c  betas of all stocks on ~ h c  CRSP file from 
the 1954-1960 pcriod werc rcgrcsscd on the bctas of thc snnle slocks from the 1947-1953 pcriod. The resulting rcgrcssion 
cocficicnls 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, E(H,,) is not 
observable at time T. Historical rcturns are frcqucntly uscd to estimate this model (13lack et a / . ,  
1972). Whcn this is donc, thc [ILK ~nodcl  can bc written 

To and 7, are arithmetic averages of rno~l t l~ ly  cslimatcs ol' E(R,,.) and E(R,,,,) - E(R,,.). The 
estimation method of Fama and Macbcth (1973) was used to obtain the gamma es t i~na tes .~  

The forecasting model can now bc formulated by obtuining j;,, and 7, as oftime Tand using these 
as estimates of future gammas. The procedure is legiti~nate since Fama and Macbeth have shown 
that the gamma variables are stationary 2nd have i~utocorrcli~tions thnt are essentially nil. 

Obtuirii~rg gro11'111 r ~ t c  Jorcctrsrs 
Suppressing the time subscript T for simplicity, the cxpcclcd return of security i according to 
tnodel j i s  denotcd E( R i j ) .  Given the expcctcd rute of return oTsccurity i from model j ,  each model's 
cxpcctcd growth rntc of ci~rnings pcr sh;lrc will be cxtr;~ctcd by i~ssuming t l i ; ~ t  c;~ch firm posscsscs 
i~ivestment opportunities which are expected to provide a constant rate of growth of earnings in 
perpetuity. In other words, tlle'consta~lt growth' model is nssumcd to hold for ei1~11 stock (Gordon 
and Shapiro, 1956, Miller and Modiglioni, 1961). 

Lct g,, be firm i's rate ol'pricc increusc, g,, bc its rate of growth ol'divide~lrls pcr share. and g,, be 
its rate ol'growth of earnings pcr sharc. 111 tllc constant growl11 model, the expccted rate ol'return 
of security i is given by: 

whcre 

pi, = random cnd-of-pcriod pricc per slinrc 
Dl ,  = random cnd-01'-period divitlc~ld pcr s11a1.c 
P i ,  = current price per share 
Di,, = c i ~ r r e ~ l t  dividcnd per share. 

Hence: 

Assuming gi, = gip = gi 

A kcy assumption to obtain the co~lstant  growth is that the lir~n's payout rario of dividends from 
c i ~ r ~ ~ i n g s  i s c o n s t a ~ ~ t .  7'11is c ~ l s u ~ c s  tllc equality ol'thc growtl~ rates ol'dividc~lds, carni~lgs, urld pricc 
per share. Violatio~l of thcconsta~l t  payout ratio i ~ s s ~ ~ ~ ~ l l , t i o ~ l  occurs I'or a variety of reasons such as 
a c l l i~~lgc  in the lirnl's i~ lvcs t rnc~~t  ol>porlu~li(ics or a c l l ; t~~gc i l l  its l i ~ l a ~ l c i ~ ~ g  mix. To tllc extcnt that 
the constant growth lilodel fails to dcscribc thc lirm's cxpccted rate ol'rcturn, the derived estimates 
ol'g, will contain mcasurcmcnl crror whicll will bias thc tcsts against the expccteti rcturll models. 

' I an, grarcl'ul lo Gary Sclilarbaurn for supplying rlicsc es~irnarcs 



- 4 Since each expected rctilrn model estimates E ( R , )  by L:(R,,).equation (6)ci111 be solved to obtain 

I 
model j's implicit rorccast ol'g,, dcnotcd g,, o~ . 

I-Iencc, by csti~natitlg L:(R,.,) aild obscrvi~lg the currcrlt divitlclltl yield, a I.orccast by modcl,jol'tlic 
firm i's growl11 ratc al 'carning pcr slrore, g i j ,  is cxtroctcd. 

Statement of hypofl~cses 
The empirical rcsults i n  this pnpcr will bc intcrprctcd with rcl'crcncc to scvcrul hypotllescs. which 
are preseritcd ant1 disci~sscd bclow: 

Hjporl~c~sis 1. Expected rcturn ~nodels that use (I.\. t r r r l ~  i~ll 'or~~~;tt iorl  011 stock beti1 
coeilicicnts contain implicit carnirlgs pcr share growth ralc I'orcc:~sts thal ere not more 
accuratc ihnrl thc iniplicii earnings per sh;~sc gsowtli ratc I'orccasls ol'cxpcctcd rcturn 
nlodcls that tio not use information on beta cocllicic~~ts. 

The SLM and RLK matiels includc beta inforrn;~liorl wllcreas thc C M R  and MAR models d o  
not. Rejection of Hypothesis 1 means that tllc beta-bi~scd cxpcctcd rctirrn n~odcls can bc employed 
to obtain forccasts of earnings per share which arc supcrior to tllosc obiained frotn the non-beta 
stock return modcls. Assuming tliat earnings growth ratcs observed I'or a future period reflect the 
prices and the cxpccted returns cst;~blishcd at thc st;trt of  thc pcriod, r c j ec l io~~  of llypothesis I 
provides an i~~dicat ion that the mar-kct, in sctting cxpcctcd rcturns. uscs bctas or thcir 
informational cquiv;tlcn~ as opposctl to ncglccting bctits as thc CMR and MAR do .  . 

Thc forccasts ol'tllc cxpcclcd rctilrll ~no( lc lsc ; t~~ ;tIso hc compi11"ctl with I I I C  SU B model I'orecnsts. 
Thcsc cornpi~risbns [>I ovidc a natural check on wllcthcr tlic cxpcctcd rcturn ~iiodels combined with 
the constant growth ~nodcl  arc producing forccasts thnt arc reasonably con~petitive with the 
process which, ; t l  least approxi~natcly, gcllcr;itcs all1111;tl c;lrnings. 

H)porlre.\is 2 .  Expected return ~notlels contain inlplicit earnings pcr share growth rate 
forccasts iRat ; I I C  not 111orc accurate thuu tI1c I 'OICC~ISIS  of tile gso\vtll r ;~te o I ' c ; ~ r ~ ~ i ~ ~ g s  jxr 
share derived using the sub~i i i t~  lirlg;~lc ~iiodcl ol' car~lirlgs. 

A third test compares thc forecasting ability of the  VL   nod el with thccxpccted retirrn models. If 
the procedure uscd in this paper to extract Sorcci t~t~  I'ro111 tlic cxpcctcd rcturn tnodcls was ellicierlt 
enough to extract forecasts that reflected ill1 informuiion available to 111e market, then the VL. 
model forecasts would not be Inore accurate than [lie expccted return model forecasts. Since the 
procedure uscd is clearly crudc comparcd c.. t l ~ c  inlor~nation proccssing of analysts, il  is 
anticipated that Hypotllesis 3 will be rcjcctcd in fitvour o r  VL. 

ff!potltc.ti.\ 3 .  Tllc VL forccusls of thc growth rntc of  earnings per share arc no more 
accuratc than the eal !lings forccasts of thc exl>cctcd rcturn models. 

Fillally, sincc t l ~ c  Ic~lgtlly litcraturc co~ l lp ;~ r i~ tg  i111itlyst fo~ccitsts wit11 t l~osc  ol'tinlc series 111odcls 
is confincd to shorl forccast horizons Iscc footnote 1 ). i t  is ol ' i~~tcrcst  to coniparc t l ~ c  VL Sorccusts 
with tho SU 13 lorecasts over tllc lorlg lo~ccitst I~r)rrr.or~s tcscd i l l  this p ; ~ p c ~ .  

/ ~ ~ l ) o l l r c ~ ~ r s  4 .  Tllc VL forccnsts or  tllc growl11 rittc ol" citr~liligs pcr share arc IIO more 
accuratc than the forecasts 01' thc S U B  modcl. 

Rejection ol' Ilypothcsis 4 i n  I'avour ol' VL supcriorily would provitlc 1"urthcr evidence ol'analyst 
rorccast superiority relative to timc-serics modcls. 
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2. TESTS OF HYPOTHESES 

Satnples 
Tv;o rcplicativns or' the cxpcrirncr~t were conducted. In the lirst, tirne 7' was year-end 196'7 and 
ftjrcc;~sled earnings wcre for 1972. Thc lirst 253 lirlns(in alphabetical ordcr! were selected from the 
CRSP tape which nict tlie criteria: ( 1 )  return d a t i ~  ;tv;~ilnble during 1961-1967: (2) covered by 
the I/alttc Lilrc /~rvcs~rrrc,~rr Sl t r . l~ j .  as ol' Dcccmbcr 1967; (3) Dece~nbcr liscul ycar; alld (4) positive 
earnings per share in 1967 and 1972. The second replication sct T a t  Dece~nbcr 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 rcasons for thcsecritcria follow. Thc rcquirclncnt thnt n salnplc fir111 have rcturn data on the 
CRSP tape it1 tile base pcriod :\liowcrl ~ o ~ ~ l p l ~ t i t t i ~ l ~  of the firm's bct;~ cocflicietit using this data 
source. Thc lirm had to be covered by tlie I/r~luc Litrc. lrrc~esrrirc~r~t Strruey to ailow forecast 
comparisons to be made. Use o f the  Dcccinbcr fisci~l year-end cnsurcd t l l i ~ t  all six nlodel forecasts 
wcre based on coniparable amounts ofdata  relative to the fiscal year. Furthermore, the VL model 
forecasts had to be conditional only on nnnual carnings of tile 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 i t  tur~lcd out, was not billding in the lirst test period. In the secorld 
period, ten firms were eliminated because of this criterion.) 

Although it is unlikely that the sarnplc selection procedures materially an'ected the outcomes of 
tlic cxpcrimelits, thcy did rcsi~lt it1 noticeably lcss risky si~mple lirnls tIi;ln tllc rnarkct as a whole. 
The average bcta for both samplcs was 0.85. As such, thc test results may 1101 gcllcralize to the 
entire population of films. 

'l'cst procedures 
Bccailse January 1935 was thcstartingdatc l"or calculnting the ULK modclestimates, that date was 
the starting point for niost of tlie other rc tu~t i  c:~lculations. Tllus, in estimating the C M R  model, a 
stock's mcan monthly stock return was found by averaging its returns over the history o f the  stock 
available since January 1935. In estimating mean market returns, the average of monthly returns 
was round avcr the time period beginning in Jilnui~ry 1935. The miirkel index was the equally- 
weighted return index of all stocks on thc CRSP tape. Finally, in estilnating the gammas for tile 
BLK model, the monlllly averages wcre also taken over llle period starting in 1935.6 

The SLM ~nodcl requires risk-free returns i ~ n d .  for this purpose, yields-to-maturity on  U.S. 
Government Uorlds of the relevant maturity were employed. The data source was M o o d ~ ; s  
M~tt~ici ,~al atrti Gooet.rr~i~ctr~ &ol. 

Let ai =growth rate of actual earnings per share for firin i and gij =growth rate of forecasted 
carnings per share for firm i by n~ethod j. In each test pcriod, a vector oferrors lai - g,jl = e,, may be 
calcu1:tted for each method j ,  wliere leijis the absolute value of the  dilTerence between the forecasted 
and realized growth ratcs. For hypothesis tests of two ~nodcls, an appropriate design is a one-sample 
or ~ni\tchcd-pi\irs case with sclf-pairing by lirni. Tlic nlcmbcrs o fc i~ch  pair arc crrors, c,,, from t l ~ c  
two models, which are rcduccd to a single obscrvatiou by lakirig the dillerence in the errors. The I- 

test is the usu;~l p;~ri~mctric tcst of thc II1CiIl1 d i l l c r ~ ~ i c c  and ~ I I C  Wilcox011 signed ranks test is an  
alternative non-parametric test of thc median dilrerencc. Both tests were conducted. But since the 
results were similar, only the paircd I-tcst rcsults are rcportcd. 

All ICSIS were also conductcd using meen rclurl ts  cnlcul;ltctl over (he  mosl rccent 84 ~ n o l l ~ h s  The results were essentially 
t h e  same as  those rcportcd in the paper I l  anything. Ihc longcr cstitna~ion pcriod bcncfitcd t h e  C M R  model. 



Rcsi~lts 
Table 1 contains summary statistics or  the error dis;ributions generated by the models when 
regression-adjusted betas were employetl. 

The avcrilge o l ' d c v i a ~ i o ~ ~ s ,  ( l i  - g,j, was co~iipiltcd I'or ill1 sample lirms. Such dcviatio~ls illedsure 
the average bias of the forecast rnodcls. I t  appcnrs illat, in pcriod I, all the ~nodels tended to 
overforecast earnings growth. In pcriod 2, the average deviation of the return models was slight, 
whereas VL tclidcd to ovcrforccast on ilvcragc. I lowcvcr, tllc fraction ol ' l i r~ns  ovcrestimatcd by 
VL (58.0 per cent) was quite close :o the fr:~ctio~ls Tor the other models. This suggests th;~t  the 
sample average deviation for VL was 1:eaviIy inlluenccd by a few lir~lls. 

Table I .  Sumnlary statistics ol' error (fist1 ibutio~~s't 

Error rncasllre SIJB MAR CMR SLM B LK VL 
.-- -----I--------_-._-_.I-_____------ 

Avcrage deviation -0.001 -0.062 -0.051 -0.049 -0.051 -0.046 
MA BE 0.1 15 0.1 12 0.117 0.105 0.106 0.088 

Period I ,  MSE 0.046 0.032 0.034 0.031 0.03 1 0.018 
1967-1972 RMSE 0,213 0.178 0.184 0.176 0.177 0.135 

';.I Forecasts 
avercsti~ni~ted 56.1 81.8 72.7 72.3 73.5 64.0 

- 

Average deviiitio~l 0.030 -0.002 0.012 0.01 1 0.008 -0.030 
MABE 0.146 0.140 0.147 0.137 0.137 0.118 

Period 2, MSE 0.07 1 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 
averestimated 47.2 58.9 53.4 52.9 53.7 58.0 

* MAR = Market adjusted return: SUB = Subnliirtingale: CMR = Cornparison return: SLM = Sharpe- 
Lintner-Mossin: B1.K = 0l;lck: VL = Value Line. 
t Based on adjusted betas lor the SLM and 13LK nlodcls. 

The mean absolute error (MADE), defined as thc sample average of loi - gijl. better reflects the 
overall forecasting performance of the models since i t  takes into account tlie average error size. In 
period I, VL's MABE was lowcst at  0.088, followetl by SLM and BI-K at 0.105 and 0.106, while the 
other three models had MABE's between 0.1 12 and 0.1 17. Two other summary error measures, 
which give greater weight to large deviations, i1re njciln square error or MSE(rhe sample average of 
(a, - gij)2) and root mean squared error or RSM E (the square root of MSE). Using these measures 
o i  forecast accuracy, VL was most accurale Sollowcd 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 131-K had smaller errors than the CMR. MAR, and SUB models. Using MSE, all models other 
than VL appc;ir to have ;ipproxi~ni~tcly cqu;~l forcci~sl accuracy. 

Table 2 contains the I-statistics for all pnircd co~~ipa r i sons  over both snrnple periods and using 
both thc historical bctn arid thc rcgrcssion-sdjusrcd bcta. 111 rci~ding this table, a positive /-statistic 
means that t l ~ e  rnodcl at the top has lower errors th i~n the model at the side. Since the results are 
vel y similar for both beta est i i l~atio~l n.rcthods, the discussion concentrates on the regressio~i- 
adjusted beta case. 

In both sitmplc pcriotls. both l l ~ c  SLM anrl IILK ~iioclcls protlucccl s~ii ;~llcrcrrors ill  high levcls of 
confidence than ~ h c  two non-beta expected return rnodcls -MAR and CMR. Hypotliesis I is thus 
rejected. If one were at tc~npting lo gaugc tlle mnrkct's expectation or  future earnings growth via 
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Table 2. Parametr~c r-stat~st~cs. comparisons of S I X  model's earnings prediction errors for two tlme perlods't - 
C-, 
? 

Hisiorical beta Regress~on-adjusted beta 2 L 
\ 

2' 

SUB MAR CMR SLM BLK VL SUB MAR CMR SLM BLK VL ;j 

SUB - 0.59 -0.50 1.32 1.17 2.69: SUB - 0.59 -0.50 1.76!! 1.58: 2.69: 
MAR - - - 1.70P 1.74? 1.37 3.71: MAR - - - 1.70q 4.93: 4.29: 3.72: 

Pertod I .  CMR - - - 3.32: 3.00; 4.50: CMR - - - 
1967-1972 SLM 4.35: 3.96: 4.50: 

- - - - - 7.12: 3.06: SLM - - - - -8 .12  2.71: 
BLK - - - - - 3.21 BLK - - - - - 2.88: 

SC B - 1.58 -0.40 2.88: 2.84: 2.90: SUB - 1.58 -0.40 2.78: 2.68: 2.90: 
M AK - - -2.259 2.385 2.485 2.35s MAR - - -2.258 3.06: 3.13: 2.3id 

Per~od 2. CMR - - - 3.77: 3.76: 2.92: CMR - - - 3.83: 3.72: 2.92: 
1977-1976 SLM - - - - -0.59 1.867 SLM - - - - - 1.60 1.93" 

BLK - - - - - 1.887 BLK - - - - - 1.969 

* MAR = Market adjusted return: SUB = Submartingale: CMR =Comparison return; SLM = Sharpe-Llntner-Mossin: BLK = Black: VL = Value 
Llne. 
t A positive rest statistic indicates superiority (lower forecast error) of model on top as compared wlth model on side: a negative test statrstlc indicates 
superiority of model on side. Forecast error is mean absolute error (MABE). 
$ Significant ai the 1 per cent level, two-tailed test. 

Significant at the 5 per cent level. two-tailed test. 
$Significant a t  the 10 per cent level. two-tailed test. 
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the market's expcctcd rate o f rc tu r~ l  and tlic rcvc;tlcd divitlcnd yicld, thc~l olie would bc better 011' 
employing either or the two models that usc bcto. Tllc consistet~cy of the results over the two test 
periods strengthcns the conclusion th i~t  usc of thc bcta coci1icicnl enhanccs thc predictability of 
expected rate of rcturn and Iicncc car~iings growlti. 

T o  check on the eficacy of the procedure by which tlie expected return model forecasts were 
extracted, those models wcre co~nparcd with the SUB modcl. For the lion-beta models, the r -  
statistics were lcss than ordinary convcntion;~l lcvcls i l l  boil1 of  tlic tcst pc~iods .  A co~np;lrison of 
MAR against SUB produccd I-st;ttistics of - 0  50 aiid -0 40. Thcsc results indic;~te tI1;tt 

Hypothesis 2 cannot be rejcctcd for tllc [)on-bcti~ models, ;~lthoiigh thc MAR modcl providcd 
slight indication of outperl'orniing [lie SUB modcl. 

For the SLM and BLK models, thc I-statistics wcrc positive and significitnt in both time periods. 
A comparison of  SLM against SUB yicltlctl I-statistics ol 1.76 i111d 2.78. whereas in similar 
comparisons, B1,K yielded 1.58 and 2.68. This is rensonablc evidence I'or rejecting Hypothesis 2 in 
favour of the alternative hypothcsis that SLM and 13LK produce smaller errors thnn SUB. From 
another point of view, this result is i~npressivc: a relatively simple manipulation of the expected 
return models, i~lvalving extritpoln~ion of thc cxpcctcd mi~rkct  rcturli and the stock's beta 
coefficient and subtraction of the stock's diviclcrid yicld, produced earnings forecasts that were 
more accurate than a well known tiine-series modcl of ailnuill earnings. This intcrprctatioli 
indicates that the SLM and BLK expected rcturn models appear tocapture an iniportant aspect of 
the market's return generating mechanism, and tliat the forccasl extraction proccdure has 
reasonable power. 

The next hypothesis tests involve the VL forecnsts. I t  isclear that Hypothesis 3 can be rejected at 
high levels of significance. By wide margins, VL produccd lower forecast crrors than all the 
expected return models, including the more accuratc SLM and f3LK ~nodels.  

The last comparison, I lypothcsis 4. cvaluatcs VL ; ~ g i ~ i n ~ t  Lhc TS ~notlel. 111 both s;~~ilplcs. tlie 
forecasts ofcarnings pcr shale growth wcrc strttistic;tlly supcrior to thosc of the TS modcl. This 
provides additional evidence that security analysts produce more accurate I'orecasts t l ia~i time- 
series models. 

The results of  the tests were quite uniform in the two time pcriods. The avcrage analyst error in 
forecasting the future annual growth rate for the following four to five period tended to be 
about 1.7 per cent bclow thc crrors of the SLM and [ILK expcctcd return models, wllereas the 
errors of the latter two rnodels wcre about 0.7- 1.2 pcr ccnt bclow [lie errors of thc re~naining 
models, including the SUB model. 

This paper has shown that cxpected rcturn niodcls commonly uscd in the firlance literature contain 
implicit forecasts of the grawtli I ale of accouii(i~lg citrili~lgs pcr sharc. For tile conlparison returns 
model (CMII) and thc market-adjusted returns rlladcl (MAR),  the rcsulti~rg forecasts were no lcss 
;tccuratc tlii~n a sub~nartin yilc ~nodcl. 0 1 1  tlic otllcr h;111d, I'or tllc Sllarpc- L-intncr- Mossin (SLM) 
and Black ( l3 LK) models, thc forccitsts wcre signilic;tnt ly more accuriitc than those generated by 
the sub111u1 tiilgalc ~nodcl.  

Evidence that bccurity analysts forccasls itrc marc itccuriltc th ;~n  thosc of less costly alternatives 
is also provided. The forecasts of  four to five year growth ralcs of earnings pcr share produced and 
reported in thc Vultrc Litre I~rt.esrr~ro~r S~rr LYJ-wcrc shown lo  bc more accurate than nllof the other 
models testctl--none of  which rcquircd thc direct inpt~t  of a sccurity analyst. 
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the market's expectccl rate of rcturll und thc rcvc;rlctl tlividc~ld yicld, thc11 one would bc better oll' 
employing either of the two models that use beta. The consistellcy o f the  results over the two test 
periods strengthens the co~iclusion tllitt use of thc bcta cocllicic~it enllances tlic predictability of  
expected rate of  return and  hcncc earnings growtll. 

T o  check on the ellicacy of the procedure by which the expected return model forecasts were 
extracted, those models wcre cornpared with the SUB n~odcl. Far the non-beta models, the t -  
statistics were less than ordinary convcntionnl levels in both of  the test periods. A comparison of 
MAR against SUB produced t-statistics of -0.50 arltl -0.40. Tllcsc results indicate that 
Hypothesis 2 cannot be rejcctcd for thc lion-bcti~ models, i~lthougli thc MAR modcl providcd 
slight indication of outperl'orming the SIJB nlodcl. 

For the SLM and BLK models, the t-statistics wcrc positive arld signilicant in both time periods. 
A comparison of SLM against SUD yieltfcd t-stetistics 01' 1.76 kind 2.78. whereas in similar 
comparisons, BLK yielded 1.58 and 2.68. This is reasonable evidcrlce I'or rejecting tlypothesis 2 in 
favour of the alternative hypothesis that SLM and DLK produce snlnller errors than SUB. From 
another point of view, this result is impressive: a relntively simple manipulatioli of the expected 
return models, ilivolving extr;~polation of thc expcctcd ~nnrkct  return anti the stock's betu 
coefficient and subtraction of  the stock's dividend yicld, produced earnings forecasts that were 
more accurate than a well known time-series modcl of annual earnings. This interpretation 
indicates that the SLM and BLK expected return models nppear to capture all 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. I t  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, Ilypothcsis 4, cvaluatcs VL against thc TS   nod el. In botll snmplcs, the 
forecasts of earnings pcr share growth wcre sti~tistici~lly superior to those oS the TS ~nodcl.  This 
provides additional evidence that security analysts produce more accurate Sorecasts than time- 
series models. 

The results of the tests wcre quite uniform in the two time pcriotls. The average at~alyst  error in 
forecasting the future annual growth rate for the following four to five year period tended to be 
about 1.7 pcr ccnt bclow the errors of thc SLM anti DLK expcctcd return models, whereas the 
errors of the latter two models were about 0.7-1.2 pcr ccnt bclow the errors of tllc re~rraiili~ig 
models, including the SUB model. 

3 .  CONCLUSIONS 

This paper has shown that expected rcturn niodels commonly used in the finance literature contain 
implicit forcci~sts of tile growth rate ofeccou~l t ing  ci~rnings pcr shnrc. For the cornparis011 returns 
model (CMII) and \he market-adjusted returns modcl (MAR), the resulting forecasts were no less 
accuratc than a sub~iiarting;~lc nlodcl. 0 1 1  thc otl~cr h;111t1, I'ur the Sl~nrpc- Lintncr- Mossin (SLM) 
and Black (BLK) ~nodels, the forecasts were signilici~nlly Inore nccuratc tllan those generated by 
the submartirigalc ~uodcl.  

Evidence that security analysts forecasts are more itccuratc than tilose of less costly alternatives 
is also provided. The forecasts of four to five year growth ratcs ofearnings per share produced and 
reported in the b'uluc Litre Itrresttrrrtrt Slrr.r.cy wcrc shown to bc more accurate than all of the other 
models tested--none of which rcquired the tfircct input OS il security analyst. 
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AVA: Historical Prices for AVISTA CORP - Yahoo! Finance 

/ 

Avista Corp. (AVA) 

Page 1 of 1 

A t  1:31PM ET: 17.71 I 

Historical Prices 

$50 CASH BONUS + 
/&NF.ERIOEs :*;I 
Ameritrade A ~ e x ~ " '  

Get Historical Prices for: r4 
SET DATE RANGE 

Start Date: Ju! - 1 2005 Eg. Ian  1, 2003 

End Date: Dec - 31 2005 

[Get] 

PRICES 

Date 

Dec-05 

28-NOV-05 

NOV-05 

Oct-05 

Sep-05 

23-Aug-05 

Aug-05 

JuI-05 

Open High Low Close 

17.85 18.84 17.47 17.71 

$ 0.14 Cash Dividend 

17.53 17.96 16.76 17.65 

19.40 19.55 17.01 17.52 

19.44 20.20 18.11 19.40 

$ 0.135 Cash Dividend 

18.10 19.61 17.90 19.44 

18.63 19.36 18.10 19.04 

* Close price adjusted for dividends and splits. 

I ':! Daily 

I.! Weekly 

Monthly 

8": ! Dividends Only 

First I Prev I Next ( Last 

Avg Vol Adj Close* 

234,895 17.71 

First I Prev I Next I Last 

& Download To Spreadsheet 



CNL: Historical Prices for CLECO CP(HLDG CO) - Yahoo! Finance Page 1 of 3 

Y N  MY Yahool Mail Search 
the Web Search ( 

Welcome, rickybaud Y~~E~COO!~ F I NAN C E  ion out, MY ~ccoun t l  Finance Home - 

Tuesday, January 3, 2006, 1:54PM ET - U.S. Markets close in 2 hours and 6 minutes. Dow +0.01% Nasdaq +0.07 

Bill Pay - Customize Finan= 

Portfolios [ manaqe - create ] 
Quotes ( Free trial of Streaminu Real-Time Quotes 

Quotes & Info Enter Symbol(s): 
e.g. Y t l 0 0 ,  "D3I 

Cleco Corp. (CML) 
$50 CASH BONUS + 

-A: 

Arneritrade ApexTM 

Symbol Lookup I Finance Sear< 

At 1:33PM ET: 21.01 + 

Historical Prices Get Historical Prices for: l!2!?1 
SET DATE RANGE 

I - Daily 
Start Date: J u ~  - 1 2005 Eg. Jan 1, 2003 , - ,weekly 

End Date: Dec - 31 2005 

Get Prices ] 

$ 0 1  Monthly 

I 1 Dividends Only 

First I Prev I Next I Last 

PRICES 

Date Open High Low 
Adj 

Close Avg Vol 

22.10 22.29 19.00 20.85 468,314 20.85 

21.07 22.98 20.64 22.08 310,257 22.08 

$ 0.225 Cash Dividend 

23.58 24.36 20.56 21.20 211,938 21.20 

22.99 23.96 22.10 23.58 175,314 23.33 

22.49 23.52 21.65 23.00 180,856 22.76 

$ 0.225 Cash Dividend 

21.60 22.58 21.00 22.48 141,740 22.24 

* Close price adjusted for dividends and splits. 

First I Prev I Next I Last 

r'.S Download To Spreadsheet 

ADVERTISEMENT 

http://finance.yahoo.com/q/hp?a=06&b= 1 &c=2005&d=ll&e=3 l&f112005&g=rn&s=cnl 1/3/2006 



DPL: Historical Prices far D P L INC - Yahoo! Finance Page 1 of 3 

Yahool MvYahool Mail Search 
the Web Search I 

Welcome, rickybaud YAHOO!~ FINANCE l s ian out, MY ~ c c o u n t l  Finance Home -  el^ 

Tuesday, January 3, 2006, 2:12PM ET - U.S. Markets close in  1 hour and 48 minutes. Dow +0.45O/0 Nasdaq +0.74 

Bill Pay - Customize Finance 

Portfolios [ manaae - create 1 
Quotes I Free trial of Streaming Real-Time Quotes 

Quotes & Info Enter Symbol(s): 
e.g. YHOO, "DJI Symbol Lookup / Finance Searr 

DPL Inc. (DPL) At 1:52PM ET: 26.03 + 
Flat Rate jlO.99 
Internet equity trades A 

Now at Ameritrade 

Historical Prices Get Historical Prices for: rn 
SET DATE RANGE 

I 1 Daily 
Start Date: J u ~  - 1 2005 Eg. Jan 1, 2003 , - ,Weekly 

End Date: Dec - 31 2005 1 0 1  Monthly 

I - Dividends Only 

[ Get Prices ] 

First I Prev I Next I Last 

PRICES 

Date Open High Low Close Avg Vol 

26.40 25.10 26.01 868,366 

$ 0.24 Cash Dividend 

26.85 25.29 25.55 775,428 

28.19 24.33 25.77 630,166 

27.95 26.73 27.80 576,109 

$ 0.24 Cash Dividend 

28.34 26.43 26.99 695,873 

27.97 26.85 27.60 747,675 

Adj 
Close* 

* Close price adjusted for dividends and splits. 

First / Prev I Next I Last 

& Download To Spreadsheet 

ADVERTISEMENT 

http://finance.yahoo.comlqkp?a=06&b= 1 &c=2005&d=ll &e=3 1 &fi2005&g=m&s=dpl 1/3/2006 



DQE: IIistorical Prices for DUQUESNE LIGHT HLDGS - Yahoo! Finance Page 1 of 3 

Y- MvYahoo! Search 
the Web Search I 

Welcome, rickybaud 
[ S i ~ n  Out, M v  Account] Finance Home - Help 

Tuesday, January 3, 2006, 1:56PM ET - U.S. Markets close in 2 hours and 4 minutes. Dow -0.02% Nasdaq +0.05 

Bill - m m i z e  Finance 

Portfolios [ rnanaQe - create 1 
Quotes 1 Free trial of Streamina Real-Time Quotes 

Quotes & Info 
Enter Symbol(s): 

e.g. YHOO, "DJI 

Duquesne Light Holdings Inc. (DQE) 
$50 CASH BONUS + 

-A: 

Ameritrade AoexTM 

Symbol Lookup I Finance Searc 

Historical Prices Get Historical Prices far: 

SET DATE RANGE 

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

End Date: Dec - 31 2005 ,el Monthly 

I : Dividends Only 

Get Prices ] 

First I Prev I Next I Last 

PRICES 

Open High Low 
Adj 

Date Close Avg Vol 

$ 0.25 Cash Dividend 

16.99 17.34 16.21 16.32 475,257 16.32 

16.64 17.35 16.10 16.95 456,609 16.70 

17.25 17.59 16.08 16.69 455,671 16.45 

$ 0.25 Cash Dividend 

18.13 18.42 17.06 17.21 430,390 16.96 

19.35 19.52 17.57 18.15 363,447 17.64 

18.80 19.41 18.47 19.40 390,950 18.86 

* Clase price adjusted for dividends and splits. 

First I Prev 1 Next I Last 

$4 Download To Spreadsheet 

ADVERTISEMENT 



EDE: Historical Prices for EMPIRE DISTRICT ELCT - Yahoo! Finance Page 1 of 3 

Yahoo! MvYahoo! Mail Search 
the Web Search I 

Welcome, rickybaud Y~HoO!~ F 1 NAN C E t ~ i a n  out, MY Account] Finance Home - ~elp 

Tuesday, January 3, 2006, 1:57PM ET - 1I.S. Markets close in  2 hours and 3 minutes. Dow -0.02°/~ Nasdaq +0.06 

Bill Pay - Customize Finance 

Portfolios [ manaae - create ] 
Quotes I Free trial of Streaminu Real-Time Quotes 

Quotes & Info Enter Symbol(s): 
e.g. YHOO, "Dl1 

Empire District Electric Co. (EDE) 

Symbol Lookup 1 Finance Sean 

Historical Prices 

Flat Rate s'96.99 
Internet equity trades .;i 

Now at Ameritrade 

Get Historical Prices for: 

SET DATE RANGE 

I - Daily 
Start Date: h i  - 1 2005 Eg. Jan 1, 2003 , - ,Weekly 

End Date: Dec - 31 2005 1 0 8  Monthly 
I 1 Dividends Only 

Get Prices ] 

First I Prev I Next I Last 

PRICES 

Date Open High Low 
Adj 

Close Avg Vol Close* 

20.44 21.25 20.32 20.33 158,080 20.33 

$ 0.32 Cash Dividend 

20.40 21.07 20.01 20.31 103,133 20.31 

22.95 23.27 19.25 20.20 127,504 19.89 

23.70 24.16 22.49 22.87 69,428 22.52 

$ 0.32 Cash Dividend 

24.20 24.41 22.30 23.75 87,465 23.39 

24.05 25.01 23.57 24.18 67,380 23.49 

* Close price adjusted for dividends and splits. 

First I Prev I Next I L.ast 

$4 Download To Soreadsheet 

At 1:37PM ET: 20.48 + 

ADVERTISEMENT 

http://finance.yahoo.corn/q/hp?a=06&b=l &c=2005&d=ll&e=3 1 &+2005&g==rn&s=ede 1/3/2006 ! 



EAS: Historical Prices for ENERGY EAST CP - Yahoo! Finance Page 1 of 3 

Yahool My Yahoo! Mail Search 
the Web Search I 

Welcome, rickybaud YAHOO!, F 1 NAN C E f ~ i a n  out, MY nccountl Finance ~ o m q  - 

Tuesday, January 3, 2006, 2:13PM ET - U.S. Markets close in 1 hour and 47 minutes. Dow +0.44% Nasdaq +0.74 

Bill - Customize Finance 

Portfolios [ manaae - create ] 
Quotes Free trial of Streaminu Real-Time Quotes 

Quotes & Info Enter Symbol(s): 
e.g. Yt-100 ,  ADJI  

Symbol Lookup / Finance Searc 

Energy East Corp. (EAS) At 1:52PM ET: 23.10 f 

Historical Prices 

Now at Ameritrade 

Get Historical Prices for: E??l 
SET DATE RANGE 

I - a Daily 
Start Date: Jul - 1 Eg. Jan 1, 

2005 2003 I - Weekly 

End Date: Dec . 31 2005 $ 0 8  Monthly 
I 1 Dividends Only 

( Get Prices ] 

First I Prev I Next I Last 

PRICES 

Adj 
Date Open High Low Close Avg Vol 

23.68 23.88 22.60 22.80 731,652 22.80 

23.80 24.20 22.50 23.45 512,023 23.45 

$ 0.29 Cash Dividend 

25.34 25.95 22.80 23.85 655,476 23.85 

26.12 26.69 24.82 25.19 542,323 24.88 

27.90 27.92 25.65 26.22 826,478 25.90 

$ 0.275 Cash Dividend 

28.99 29.35 27.20 27.87 684,300 27.52 

* Close price adjusted for dividends and splits. 

First I Prev I Next I Last 

?'$ Download To Spreadsheet 

ADVERTISEMENT 

1/3/2006 http://finance.yahoo.cadq/hp?a=06&b= 1 &c=2005&d=ll &e=3 1 &fl-2005&g=m&s=eas 



FE: Historical Prices for FIRSTENERGY CP - Yahoo! Finance Page 1 of 3 

Y- MvYahool Mail Seateh 
the Web Search 1 

Welcome, rickybaud YA.HOO!~ F I NAN C E lsian out, MV Account] Finance Home - w 

Tuesday, January 3, 2006, 2:QQPM ET .- U.S. Markets close in  2 hours. Dow -0.05% Nasdaq +0.04% 

Bill Pav - 
Portfolios [ manaqe - create 1 
Quotes I Free trial of Streaming Real-Time Quotes 

Quotes & info 

Firstenergy Corp. (FE) 

Historical Prices 

Enter  Symbol(s): 
e.g. YHOO, *D1I 

Now at Ameritrade 

Get Historical Prices for: 

SET DATE RANGE 

a - Daily 
Start Date: J u ~  - 1 2005 Eg. Jan 1, 2003 , - ,Weekly 

End Date: Dec - 31 2005 

[ Get Prices 1 

Syrnbof Lookup / Finance Searc 

~e~ Monthly 

I - Dividends Only 

First ) Prev Next I Last 

PRICES 

Date Open High Low 
Adj 

Close Avg Vol Close* 

47.17 50.07 46.73 48.99 1,087,504 48.99 

$0.43 Cash Dividend 

47.50 47.67 45.78 46.96 1,571,028 46.96 

52.13 53.36 45.94 47.50 1,813,542 47.06 

51.16 53.00 50.35 52.12 1,240,533 51.64 

$ 0.41 3 Cash Dividend 

49.90 51.11 48.41 51.03 1,017,995 50.56 

48.36 50.45 47.46 49.78 1,057,090 48.91 

At 1:39PM ET: 49.26 + 

* Close price adjusted for dividends and splits. 

First I Prev I Next 1 Last '% Download To Spreadsheet 

ADVERTISEMENT 



GMP: Historical Prices for GREEN MT POWER CP - Yahoo! Finance 

Yahool MvYahoo! Mail Search 
the Web 

Page 1 of 3 

Tuesday, January 3, 2006, 2:OlPM ET - U.S. Markets close in 1 hour and 59 minutes. Dow +0.070/0 Nasdaq +0.16 

Bill Pay - Customize Finance 

Portfolios [ manaae - create 1 
Quotes I Free trial of Streamina Real-Time Quotes 

Quotes & Info Enter Symbol(s): 
e.g. YHOO, *D3I 

Green Mountain Power Corp. (GMP) 

-A: 

Ameritrade ApexTM 

Symbol Lookup I Finance Searr 

Historical Prices Get Historical Prices for: I.!?] 
SET DATE RANGE 

I : Daily 
Start Date: J u ~  - 1 2005 Eg. Jan 1,2003 , - ,Weekly 

End Date: Dec - 31 2005 $ 0 1  Monthly 

I : Dividends Only 

( Get Prices 1 

First I Prev I Next I Last 

PRICES 

Date Open High Low 
Adj 

Close Avg Vol Close* 

$ 0.25 Cash Dividend 

29.54 30.90 26.62 28.77 10,642 28.77 

32.44 32.65 28.74 29.54 12,161 29.29 

32.68 33.09 31.90 32.70 6,890 32.42 

$ 0.25 Cash Dividend 

30.55 33.03 30.50 32.93 6,504 32.65 

29.37 30.75 28.75 30.35 5,808 29.85 

29.44 30.00 29.10 29.40 3,680 28.92 

* Close price adjusted for dividends and splits. 

First I Prev I Next I Last 

$4 Download To S~readsheet 

ADVERTISEMENT 



HE: Historical Prices for HAWAIIAN ELEC INDS - Yahoo! Finance Page 1 of 3 

Yahoo! MvYahoo! Search 
the Web Search I 

~ N O O ~ ~ F I N A N C E  Welcome, rickybaud 
[Sian Out, MY Account] Finance Home - && 

Tuesday, January 3, 2006, 2:02PM ET - U.S. Markets close in 1 hour and 58 minutes. Dow +0.14O/0 Nasdaq +0.23 

- Customize Finance 

Portfolios [ rnanaqe - create 1 
Quotes I Free trial of Streaming Real-Time Quotes 

Quotes & Info Enter Symbol(s): 
e.g. YHOO, *Dl1 

Hawaiian Electric Industries Inc. (HE) 
Flat Rate 5'10.99 
Internet equity trades ' A 

Now at Ameritrade 

Historical Prices 

Symbol Lookup I Finance Searc 

Get Historical Prices for: 

SET DATE RANGE 

I I Daily 
Start Date: J u ~  - 1 2005 Eg. Jan 1,2003 , - ,Weekly 

End Date: Dec - 31 2005 $ 9 1  Monthly 

I - Dividends Only 

[ Get Prices 

First I Prev 1 Next I Last 

PRICES 

Date Open High Low 
Adj 

Close Avg Vol Close* 

26.50 26.72 25.65 25.90 220,333 25.90 

$ 0.31 Cash Dividend 

26.30 26.90 25.50 26.44 264,261 26.44 

27.89 28.50 25.50 26.35 265,290 26.04 

26.53 28.76 26.38 27.88 318,214 27.55 

$ 0.31 Cash Dividend 

27.00 27.81 26.21 26.51 265,878 26.20 

26.81 27.77 26.51 26.93 222,780 26.31 

* Close price adjusted for dividends and splits. 

First I Prev ] Next I Last 

?$ -readsheet 

At I:42PM ET: 25.96 t 

ADVERTISEMENT 

1/3/2006 http://finance.yahoo.com/q/hp?a=06&b=l &c=2005&d=11 &e=3 1 &f=52005&g=m&s=he , , 



NU: Historical Prices far NORTHEAST UTIL, - Yahoo! Finance Page 1 of 3 

Yahoo! My Yahool Mail Search 
the Web Search I 

Welcome, rickybaud 
Finance Home - Help 

Tuesday, January 3, 2006, 2:03PM FT - U.S. Markets close in 1 hour and 57 minutes. Dow +O.lSO/o Nasdaq +0.22 

- Customize Finance 

Portfolios [ manacle - create I 
Quotes I Free trial of Streaming Real-Time Quotes 

Quotes & Info 
Enter Symbol(s): 

e.g. YHOO, / \Dl1 

Northeast Utilities (NU) 

FREETRADES 9 

Ameritrade ApexTM 

Symbol Lookup / Finance Searc 

Historical Prices Get Historical Prices for: 

SET DATE RANGE 

I - Daily 
Start Date: J u ~  - 1 2005 Eg. Jan 1, 2003 , ' ,Weekly 

End Date: Dec - 31 2005 

Get Prices 1 

i . e j  Monthly 

i:: i Dividends Only 

First I Prev I Next I Last 

PRICES 

Date 
Adj 

Open High Low Close Avg Vol Close* 

18.67 20.25 18.42 19.69 1,737,876 19.69 

$ 0.175 Cash Dividend 

18.17 19.03 17.30 18.58 907,238 18.58 

19.99 20.20 17.62 18.19 590,742 18.02 

19.90 20.48 19.35 19.95 528,214 19.77 

$ 0.175 Cash Dividend 

21.58 21.95 19.52 19.92 501,956 19.74 

20.90 21.74 20.41 21.58 633,840 21.19 

* Close price adjusted for dividends and splits. 

First I Prev I Next / Last 

& Download To Spreadsheet 

At 1:42PM ET: 19.55 .) 

ADVERTISEMENT 

http://finance.yahao.c0m/q/hp?a=06&b=l &c=2005&d=11 &e=3 1 &f-2005&g=m&s=nu 1/3/2006 ! 4 



PNW: Historical Prices for PINNACLE WEST CAP - Yahoo! Finance Page 1 of 3 

Tuesday, January 3, 2006, 2:13PM ET - U.S. Markets close in 1 hour and 47 minutes. Dow +0.4l0/0 Nasdaq +0.75 

- Customize Finance 

Portfolios [ manaae - create ] 
Quotes I Free trial of Streaming Real-Time Quotes 

Quotes & Info Enter Symbol(s): 
e.g, YHOQ, *Dl1 

Pinnacle West Capital Corp. (PNW) 

as FREE TRADES 
+$100CAsH -A 

Symbol Lookup I Finance Searc 

Now at  Ameritrade 

Historical Prices Get Historical Prices for: 

At 1:53PM ET: 41.93 t 

SET DATE RANGE 

I - Daily 
StartDate: Jul " 1 2005 Eg. Jan 1,2003 , - ,Weekly 

End Date: Dec - 31 2005 1 0 1  Monthly 

I : Dividends Only 

[ Get Prices ] 

First I Prev I Next I Last 

PRICES 

Date Open High Low 
Adj 

Close Avg Vol Close* 

41.64 43.33 41.05 41.35 475,019 41.35 

41.72 42.19 39.91 41.49 536,438 41.49 

$0.50 Cash Dividend 

44.08 44.97 39.81 41.76 691,914 41.76 

44.98 46.06 43.13 44.08 463,076 43.54 

45.99 46.68 43.22 44.93 421,091 44.38 

$ 0.475 Cash Dividend 

44.55 46.16 43.76 45.80 482,740 45.23 

* Close price adjusted for dividends and splits. 

First I Prev I Next I Last 

$3 Download To S~readsheet 

ADVERTISEMENT 



PNM: Historical Prices for PNM RES INC (HLDG) - Yahoo! Finance Page 1 of 3 

Y- My Yahool Mail Search 
the Web Search I 

Welcome, rickybaud y&13[00!~ Fl NANC E c ~ i a n  out, MY Account] Finance Home - !-j& 

Tuesday, January 3, 2006, 2:05PM ET - U.S. Markets close in 1 hour and 55 minutes. Dow +0.270/0 Nasdaq +0.35 

B.!&,gy - Customize Finance 

Portfolios [ manaae - create I 
Quotes I Free trial of Streamina Real-Time Quotes 

Quotes & Info Enter Symbol(s): 
e.g. YHOO, A D l l  Symbol Lookup I Finance Sean 

PNM Resources Inc. (PNM) 

FREE TRADES 
+$IOOCASH -A- 

At 1:44PM ET: 24.53 + 

Historical Prices 

Now at Arneritrade 

Get Historical Prices for: PI 
SET DATE RANGE 

I : Daily 
Start Date: J u ~  2005 Eg. Jan 1, 2003 , - ,Weekly 

End Date: Dec 1 0 8  Monthly 
8 - Dividends Only 

[ Get Prices ] 

First / Prev I Next 1 Last 

PRICES 

Date Open High Low Adj Close Avg Vol Close* 

26.07 26.19 24.15 24.49 349,328 24.49 

25.28 26.26 24.03 25.97 402,490 25.97 

$ 0.20 Cash Dividend 

28.72 29.22 24.07 25.35 585,171 25.35 

29.58 29.98 27.62 28.67 313,590 28.44 

29.60 30.45 27.90 29.58 428,317 29.34 

$ 0.20 Cash Dividend 

28.94 29.85 28.24 29.39 598,780 29.15 

* Close price adjusted for dividends and splits. 

First I Prev I Next I Last 

& Download To Spreadsheet 
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$ 0.25 Cash Dividend 

29.54 30.90 28.59 29.40 1,322,304 29.40 
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THE SUPERIORITY OF ANALYST FORECASTS AS MEASURES OF 
EXPECTATIONS: EVIDENCE FROM EARNINGS 

L A W R ~ C E  D. BROWN A N D  MICIIAEL S. ROZEFF* 

ACCURATE MEASUREMENT OF EARNINGS expectations is essential for studies of firm 
valuation, cost of capital and the relationship between unanticipated e:lrnings and 
stock price changes. Under the rational expectations hypothesis [23], market 
earnings expectations should be measured by the best available earnings forecasts. 
Univariate time series forecasts are often used for this purpose ([I]. [3]. 141. [ 5 ] ,  [l2], 
[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 

the market for forecasts act in their ow11 best interests a11d t11;1t bod1 forec:\st 
producers and consulners demand forecasts solely on the basis of their predictive 
ability.' Since analysts' forccasts cost more than lime 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 annlysls' forccasts lo sophisticnted time series models 
conclude that analysts' forecasts are not more accurate than time series forecasts 
(Cragg and Malkiel (CM) 191; Elton and Gruber (EG) [ I  I]). This evidence plainly 
conllicls w~ lh  bas~c cconon~~c  tlleory. llence. the predict;ve 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 n~odels. 

Part I considers statistical tests ant1 experi~nenlal design. Part I 1  contains the 
empirical results. Sunlmary and implicntiolrs appear in Part Ill .  

'College of Business Adrninistra!ion, The Un~vers i ty  of lowa. lowa City. 
I. We assume that forecast purchascrs do no1 derive nonnlonetary benefits from forccas~s. 

I 
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-4. Stalistical Eoalrralion 01 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 d different forecast methods statistically. However, statistical comparisons in 
past studies ([9], [ I  I]) utilize test statistics improperly, particularly Tlleil's V [25] .- - - 
and Student's I. In this section, after discussing the delects of these statistics for 
ev hating two or more forecast methods, the a ~ s t a t i s t i c a l  m e t h o z s e d  in 
t h i h d y  are in?roduced.' 

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

( P ,  - A,)' 

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

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

For its computation, i t  requires r i r ~ ~ e  series data on a firm's earnings cl~nrrges.~ 
Given forecast method j and earnings time series data on firm i, Theil's U 
compares the forecast accuracy of method j to that of a naive, no change, earnings 
forecast m ~ d e l . ~ . ~  Since analys!~' earnings forecasts are currently available only in 
short time series, use of Theil's U for comparative forecast evaluation necessarily 
relies on small  sample^.^ Larger sample sizes are possible by testing forecast 
methods on a cross-section of firn~s. Finally, no procedure is available wit11 tests of 

'~ significance which uses Theil's U to compare two forecast methods when neither is 
a no-change method. Direct hypothesis tests are preferable to inferences drawn 
from ranking the U statistics of different forecast methods. 

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

2. Past studies also contain experimcnlal biases: CM compare analysts' five-year forecasts with 
realizations over three and lour-year horizons; EG compare analysts' forecasts with the "best" of nine 

ch com~arisons with a n a l y w s t s  are 

rather than chormes. This statistic has unknown 
sampling properties. . . 
4. put= A,, and Uu-0 if  prediction is perfect in every period. I f  no change is predicted in each period 

(i.c., P,,,-0), U v -  I ;  O< U i . <  I if prediction is less than perfect but better than"thc no-change prediction 
and U,,> 1 if forecast method is less accurate than the no-change prediction. 

5. CM used cross-secfional rather than temporal data. This "Thcil's U" statistic has unknown 
sampling properties because each error is drawn from a different error distribution, one lor 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.  he usual parametric test of the 
mean difference is the paired I-test [17]. An alternative non-parametric tost of the 
median difference is the Wilcoxon Signed Ranks test [8]. 

The parametric paired I-test is inappropriate for testing mean error differences of 
forecast methods applied to cross-section earnings data. If applied to error mea- 
sures stated in level form (e.g.. IPY,- Ai,l, where P,,,=firm i s  iorecasted elrnings 
per share for period I by method j and A,,Gfirm i's actual earnings per share in 
period I), the test's assumption that paired differences are drawn from the same 
population is violated since each error diiierence depends bpon each firm's --- 
earnings per share level, If applied to error measures stated in ratio form (e.g., 
I P , ~ / ~ ; ; t ) ~ s t r i b u t i o n a  assumptions of the paired I-test are also unlikely 
to be fulfilled since ratio measures applied to earnings per share data are 
dominated by o " t l m w - n ~  pershare are o f tw  close to zero.' 

Meaningful pairwise compar i sons~~~ i i i ? e  test statistics which are insensiiive to 
error definition and outliers. We adapt the Wilcoxon Signed Ranks test which 
meets these requirements and has power comparable to the parametric paired [-test 

two-way analysis of variance, is inapplicable.s The Friedman tez[8] ,  which is 
based on iwo--f-ocnirmFetry ranks and   fin dependent of error 

--I__- 

definition, is used instead. --- 
For an error measure, we choose relative error ignoring sign, IP,i,-A,,I/IA,,I, a 

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

B. Forecast Horizon 

Because economic theory provides no guidance concerning the association of 

examine annual earnings forecasts. - The basic time series data are quafier~y primary 

7. EG's cross-section parametric /-test is inappropriate. Their use 01 an crror measure stated in terms 
of levels squared (mean square crror) appears to compound the inherent dilficulty in applying the paired 
1-test lo cross-section earnings data (see In. 16). 

8. Preliminary tesB indicated serious violation or the homogeneity of variances and additivity 

9. For a dis-ion of the deficiencies of using I PV,l or IPY, + ,4,1/2 in the denominator see [25]. 
10. The forecast horizons studied in the past have been five years (CM) and one year (EGb 
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earnings per share before extraordinary items, adjusted for stock splits, stock 
dividends and other capitalization changes for the years 1951-1975. 

Ex anle conditional predictions of all forecast methods are determined as follows 
lor a sample of 50 firms for each of the four years 1972-1975. Starting with third 
quarter 1971 earnings (111/1971), conditional earnings per share predictions for the 
ith firm by the jth method are obtained for the individual quarters of 1972. The 
forecasts of 1972 quarterly earnings, conditional on III/1971, are denoted 
P,,(1/1972 1111/1971), P,,(I1/1972 I I11/1971), P,,(III/1972 I III/1971) and  
Pv(IV/ 1972 1 111/ 197 1). Moving ahead one quarter, predictions are again obtained 
for each of the four quarters of 1972 made conditional upon IV/1971 earnings 
data. Again moving ahead one quartcr, predictions are obtained for the last three 
quarters of 1972 conditional upon knowledge of I/1972 earnings, etc. Table 1 
shows the set of 1972 predictions so obtained. With these conditional predictions, 
relative forecast errors ignoring sign are computed for each forecast method j over 
five distinct quarterly forecast l~orizons for use in the quarterly error comparisons. 
Annual earnings forecasts for 1972 are the sum of the forecasts P,,.(1/19721 
IV/ 1971), Pq(l l /  19721 IV/ 1971), Pq(111/1972 1 IV/1971), and Pii(IV/1972 1 
IV/1971), that is, the one to four period ahead point forecasts made conditional 
upon knowledge of the prior year's fiscal earnings." After obtaining analogous 
forecasts for the years 1973, 1974 and 1975, quarterly and annual comparisons are 
repeated for these years. 

TADLE l 

S ~ J ~ ~ ~ I A R Y  01: PREDICTIONS D Y  FORECAST HORIZON FOR 1972'.b 

I Quarter Ahcad 

P,,(1/197211V/1971) P,(1/19721111/1971) 
P,/(11/197211/1972) P+,(11/191211V/1971) P~(11/1972~ll1/1971) 
P,/(111/1972111/1972) P,(111/197211/1972) P,(111/1972~IV/1971) P,(111/1972~111/1971) 
P,l(lV/1972(111/1972) P,(IV/1972111/1972) P,,(lV/I97211/1972) P,(IV/197211V/1971) P,,(IV/l972(lll/1971) 

'Predictions missing from thc iahle (e.g.. Py(1/1972[11/1971), P,,(11/1912)11/1971) are ahsent because our source ul 
analyst data does not contain these lorecasis. 
bi and j relcr to firm i and mcthod j, respectively. 
=Five quarter ahead arc available for DJ and V only. 

C. Titrte Series Models and A~ralysts' Forecasts 

Within the class of univariate time series models, Box and Jenkins (BJ) [6]  
models are highly regarded for their ability to make the most efficient use of the 
time series data. The BJ modelling technique enables one to select the most 

un; 
appropriate time series model consistent with the process generating each firm's 
time series of quarterly earnings per share data. BJ models, by not making a priori 
assumptions about the processes generating the data, subsume autoregressive, 

I I. Beaver [ I ]  concludes that a quarterly approach to predicting annual earnings is at least as good as 
an annual approach to predicting annual earnings. Also see 171, 1191 and 1221 for other aspects of the 
uselulness of  quarlcrly earnings per share data. 

0052 1 1 

. . 
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moving average and mixed models as special cases." Forecasts of individually 
fitted BJ models should, therefore, perform better than forecasts of a particular 
class of lime series models applied to all firms' time series data. W m h e  BJ 
modelling technique in this paper. Two other time series models are also included, 
a ' T E T S m I ~ W ( c r e n o t e d  M )  and a "seasonal submartingale" (S). These 
dodels have been used as standards of cohparison in the earnings forecast 
literature and are available for forecast producers and users at minimal cost. * 
x s  a source of analysts' forecasts we choose the Value Line investment Survey 

since it contains one to five quarter ahead earnings forecasts which can be 
accurately dated and measured. Value Line makes earnings forecasts for 1,600 
firms in contrast with institutional research firms which provide fewer, more 
expensive forecasis. Our w q t  thus compares ?I relatively sophisticated 
time series model with an "average" source of analysts' forecasts. 

n o n d i t i o n a l  forecasts are ob~ained by standard method<after identifying and 
estimating each firm's appropriate model [GI.'' Value Line's .conditional forecasts 
are taken directly from individual issues of the value Line Investment Survey. The 
Survey, published weekly, makes quarterly earnings predictions four times a year 
for each firm included. 

To define conditional forecasts of the naive models for each firm i, let A ,  denote 
the tth actual quarterly earnings per share for firm i ,  where t =  1, ..., 96 (111951- 

Seasonal submartingale (S) conditional one to four quarter ahead forecasts at 

one quarter ahead A;,-, + (Ai, -Ai,-.,) -- 
two quarters ahead (A;, - AilS4) 
three quarters ahead Ail- +(Ai, - 
four quarters ahead Ail +(Ai, - 

Seasonal martingale (M) conditional one to four quarter ahead forecasts made in 
period t are Ail-,, Ail-2, A,.,-,, 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 

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

12. The ad hac time series models used in previous studies at  a time when UJ techniques were 
unavailable arc special cases of UJ models. 

13. Recent research by Froeschle [IS] nnd diagnostic tests of Dent nnd Swanson [IO] were helpful in 
identifying the DJ modcls in addition to the standard diagnostic tests. As an aid to identifying the DJ 
models, most of which had multiplicative seasonal components, theoretical autocorrelation and partial 
autocorrelation functions for many quarterly multiplicative seasonal models were obtained. The 
coeflicienlr of the BJ models, estimated with data through IV/1974, were not.re-estimated with less data 
for earlier periods or more data for later periods. Foster 1131 has shown that coefficient re-estimation of 
BJ quarterly earnings models is unnecessary due to its negligible effeci on forecast errors. In any event. 
our procedure (no re-estimation) favors UJ in nearly all comparisons with Value Line. 



possible and Value Line forecasts are published, on  average, forty to fifty days \ 

later.14 1 
The pattern af forecasts for all models is summarized in Table I .  Note that I 

C_ 

modeis M and S are nat used to generate five quarter ahead forecasts. i 

j 

Fifty firms were randomly selected from Moody's I-Iandbook of Canlmon S 
Stocks. Each firm has complete quarterly earnings data available from 1951, is B 
included in the Value Line Investment Survey since 1971 a n d  has a December P - 
fiscal year. The resulting sample (Appendix A) is representative of lhc New York 
Stock Exchange firms included in Moody's and Value Line. Utilities were excluded 
due to insufficient quarterly earnings data. S a b  e i7p .  a.te reduced in b s e  rare 
instances when the Value Line conditional forecasts are unavailable. . - 
B .  Annual Contnarisot~s 

I The error distributions of relative annual forecast errors are shown in Table 2 for 

E 
. , 

contains Friedman (est siatiitics (Chi-square with 3 degrees of fieidom) and 
Wilcoxon test statistics (Student's I with N- l deerees of freedom where N is - 
sample size). The Friedman test statistic examines the null hypothesis that all fmrr 

l' 

error distributions are identically distributed; the Wilcoxon statistic tests the null 
hypothesis that the median error difference of IIVO ruetl~ods being conlpared I 

exceeds zero. -- 
Using the Friedman test, the null hypothesis is rejected a t  the I% level in 1972, 

i973 and 1975. In  the 12 pairwise hypothesis tests of Y's errors against tliose of M, 
S ,  and BJ, the sign of the Wilcaxon test statistic favors Value Line in every 
instance. Statistical significance occurs 8 times; 6 times at  the 1% level and twice a t  
the 5% level. Thus, V generally nroduces smaller annual errors than the three time 

those of time series models. 
As argued earlier, BJ forecasts should be superior to forecasts of ad hoe time 

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

While the annual results provide strong support for the hypothesis of analyst 
superiority, they use only a fraction o f  the data. More powerful tests are achieved - 
using the larger sample sizes of the qu;~rterly 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 lor our I 

sample tirms. The fact that the lnveslment Survey, published in 13 installments, makes forecasts lor i 

dilferent firms each week accounts for the variation. , 
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d a y s  TABLE 2 
\ 

WILCOXON AND FRICDMAN TEST STATISTICS AND ERROR DJSTRIUUTIONS, ANNUAL 
1. COMPARISONS OF VALUE LINE AND  TIM^ SERIES MODEL PREDICTION ERRORS, 1972-1975' 

1972 
Error DislriSuliond 

.05 - .lo- .25 - .SO - .75 - 
< .05 .I0 .25 .SO .75 1 .W > 1.00 

Ion M 3 7 14 17 4 3 2 

. is S I I 6 12 10 3 I 7 
BJ 10 6 I2 I2 4 I 5 ber V 13 7 17 12 0 0 

)rk 
I 

led SAMPLE SIZE-SO 
[re Friedrnan Statistic- 27.10. 

Wilcoxon Statistics" 
S B J V 

M - .55 .24 4.46' 

or S .46 3.50. 
B J 3.45' 

le 
2 1973 
d Error Distributiond 
IS .05 - .lo- .25 - .SO - .75 - 
' r < -05 .I0 .25 .SO .75 1.00 > 1.00 

11 M 2 6 16 18 6 0 2 
d S 11 8 14 9 4 I 3 

B J 8 6 I5 16 3 0 2 
V 10 9 13 16 0 0 2 

, 
9 SAMPLE SIZE- 50 

Fricdman Slatistic - 33.19. 
Wilcoxon StatisticsC 

S B J V 
M 3.15. 2.5 1' 4.61' 
S - 1 . 8 ~ ~  0 34 
BJ 2 . 1 7 ~  

1974 
Error D ~ s t r i b u ~ l o n ~  

.05 - .lo- .25 - .SO - .75 - 
< .05 .I0 .25 .SO .75 1.00 > 1.00 

M 8 6 I2 I5 4 I 4 
S 12 3 I I I2 6 2 4 
BJ 5 8 I6 13 4 
v 

0 
6 

4 
7 15 13 5 0 4 

SAMPLE size= so 
Friedrnan Statistic = 4.68 
W~lcoxon Statisticsc 

S B J Y 
M -.21 2.37' 2 23b 
S 1.24 1.44 
B J 0.6 I 
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TADLE 2 (continued) 

1975 
Error Distributiond 

SAMPLE SIZE- SO 
Friedman Statistics - 12.84. 
Wilcoxon Statistics' 

S 2.99. 3.1 I @  
B J 1.28 

'Significant at the 1% level, one-tailed test. 
bSigniIicant at the 5% level, one-tailed lest. 
c V- Value Line, M =Seasonal Martingale, S- Seasonal Submartingale, BJ - Box-Jenkins. 
'JEach enlry below designates the number 01 observations for a given model whose relalive error 

ignoring sign is within the stated fractiles. 
eEach Wilcoxon test statistic below resulls from comparing the method at the top with the method on 

the side. Thus, positive Wilcoxon statistics indicate superiority 01 model on lop. 

C. Quarteriy Conlparisolrs 
- In each year, 1972 to 1975, quarterly forecasts are obtained for the forecast 

methods in the manner shown in Table I. 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, V's errors are tested pairwise against 
M's and S's errors 16 times each and against DJ's errors 20 times. The resulting 52 
hypothesis tests of V against M, S and BJ are summarized in Table 4A. In the 34 
instances of significant Wilcoxon test statistics, V is statistically superior 33 times. 
I n  the remaining 18 tests, the sign of the I-slatislic favors V 12 times. In total, V is 
favored 45 times out of 52, revealing an overwhelming dominance of V over the 

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



I TABLE 3 

WILCOXON AND FRIEDMAN TEST STATI~TICS. QUARTERLY COMPARISONS OF VALUE LINE AND 

TIME SERIES MODEL PREDICTION ERRORS. 1972-1975'~ 

Forecast Horizon 

One Quarter Two Quarter Three Quarter Four Quarter Ftve Quarter 2 
S BJ V S B J V S  BJ V S BJ V V m 

M 2.14b 6.87. 8.15' 0.79 5.41' 6.87' - 1.09 2.50. 5.77' -3.09' 1.41 5.22' - k' 
1 9 7 2 s  - -s 

4.62' 5.25' - 4.62' 5.57' - 3.03' 5 42' - 

Fricdman Stat. = 73.45' Fricdman Stat. = 60.54. Friedrnan Stat. a41.14' Fnedrnan Stat. = 43.43' 

S BJ 
% 

V S B J V S  BJ V S BJ V V $ 
M 8.02' 8.98' 10.66' 5.81' 6.41' 8.7P 4.81' 3.52' 6.31' 2.55' 1.69b 4.63' - 3 

1973 S - -0.60 1.62 - -1 .83~  1.04 - -3.57' -002 - -159  I M  2 

S BJ V S B J V S  BJ Y S BJ V V 

I 
2 

M 3.35' 6.29. 6.19. 0.84 4.88' 3.78' -0.25 2.59' 1.29 -2.69. 1.41 0.29 - :: 
4 

1974 S - 2.34' 2.95' - 2.31b 1.50 - 1.53 0.97 - 2.67' 2.80. - 2 

S BJ V S B J V S  B J V S BJ V V 
M 2.07b 5.76' 8.22' - 2.64' 3.63' 5.29' -4.49' 2.93' 2.95' 4.89' -0.78 -0.05 - h 

1975 S - 4.70. 6.36' - 6.02' 6.14' - 6.13' 5.14' - 3.62' 3.28' - $ 
BJ - - 3.51' - - 1.62 - - -0.22 - - 0.08 0.45 2 

Sample Size = 199 Sample Size= 199 Sample Sue = 100 Sample Size = 50 2 Sample Sue = 149 -. 
Fnedman Stat. = 80.32' Friedman Stat. = 44.49. Friedrnan Stat. = 33.25' Fnedman Stat. = 15.66b 2 

G 

'Simificant at the 1% level, one-tailed test. 

bSignifican~ 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 lop with method on the side. Thus, \O 

positive Wilcoxon statistics indicate superiority of model on top. 



SUMMARY OF WILCOXON TEST COMPARISONS 

A: Value Line vs. Time Series Models' 
Forecast Horizon Forecast Model Year 

Total IQ 2 4  3 4  4 4  5Q M S BJ 1972 1973 1974 1975 

Number of Comparisons 52 I2 12 I2 I2 4 I6 16 20 13 13 13 13 
CompansonsFavorabletoVb 45 12 11 9 10 3 I5 IS IS I3 I2 9 1 1  
Comparisons Siatlstically 

Favorable to VC 33 10 8 7 7 I 13 10 10 13 8 4 8 
Compansons Statistically 

Unfavorable to V I O O O O 1 O O I O O I O  
Mean Wilcoxon Test 

Stattsr~c (i) 3.25 4.86 3.75 2.83 2.37 .76 5.27 3.40 1.51 4.84 3.67 1.18 3.29 
i/r(iy 8.27 5.45 4.51 3.81 3.72 .67 5.65 6.24 3.48 9.98 4.18 1.81 4.24 

8: BJ vs. Nave Time Senes Models 

Forecast Honzon Forecast Model Year 
Total IQ 2Q 3Q 4 4  M S 1972 1973 1974 1975 

Number of Comparisons 32 8 8 8  8 1 6 1 6 8  8 8 8 
Comparisons Favorable to BJb 27 7 7 7 6 15 12 8 4 8 7 
Compansons Statistically 

Favorable to BJC 24 7 7 6 4 1 3 1 1  7 4 6 7 
Comparisons Statistically 

Unfavorable to BJ 2 0 I I O 0 2 0 2 0 0  

Mean Wilcoxon Test 
Statistic (i) 3.15 4.87 3.93 2.33 1.48 3.97 2.34 3.98 1.63 3.00 4.00 

i / ~ ( i ) ~  6.37 4.70 4.16 2.41 2.25 6.23 3.25 6.46 1.05 4.99 4.96 

' Y = Value Line, M =Seasonal Martingale. S= Seasonal Submart~ngale, BJ = Box-Jenklns. 

b~omparisons are favorable if Wilcoxon statistic in Table 3 is positive. 

'Comparisons are statistically favorable if Wilcoxon statistic in Table 3 is positive and s~gnificant at the 5% level or 
better. 

'80th i and s(i)  are computed using the number of comparisons in each column of the Table. 

, , , + n . > ~ ~ ~ ~ f J  :=-'?'a' _ - - _ -  ,- m b J w - 3  -i-Ig""-' . -  
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hypotliesis tests 01, ; and  p r e s r ~ l l  i itlid i / s ( i )  without f o r ~ n a l  tests of significance. 
For the 52 comparisons involving k', the niean Wilcoxen test statistic is 3.25 a n d  

Table  4A also deconlposes t!ie 52 c o n ~ p a r i s o n s  of V will1 the t i n ~ e  series rnodels 
by  forecast h:)rizon. model a ~ j d  year.I5 Tlie d a t a  show that Value Lifie's forecast 
superiority llolds over all horizons studied with a tendency for its superiority to 
declinc a s  !lorizon lengthens. V's precloniinitncc nlodel-by-nlodel is. a s  hypothe-  
sized, quite evident with somewhitt less s i~perior i ty  over BJ than over M an(! S .  
Turn ing  o u r  attention to the 20 comparisons between V and  BJ, V is superior in 10 
of i l cases in wllicli the test s ta t i s~ ic  is significant. In 5 of the remaining 9 
comparisons, the sign of the Wilcoxon test statistic favors I / .  F o r  completeness. 
Table 4A summarizes Wilcoxon tcsts by yc;tr. Again wc expect I/ to  b e  superior,  o n  
averagc, but  have n o  hypothesis concerning p;irticular years. Comparisons unfavor- 
able to  V tend to be confined to 1974, but even i l l  this year, 4 of the 5 statistically 
significant coniparisons f;tvor Vnluc Line. 

7 0 
E 5 In summary.  the evide~lce strongly supl)orts the hypothesis that Value Line 

consistently makes significantly better predictions than time series models. T h e  
statistically significant experiments overwhelmingly favor Value Line. In the re- 
maining experiments the majority of the Wilcoxon tests also favor Value Line. 
providing addi t ional  support for the I~ypothesis  of analyst superiority. . 

Table  4B summarizes the 32 comparisons of BJ with the naive time series 
modcls. Tlie mean Wilcoxon tesk statistic is 3.15 a n d  i / s ( i )  equals 6.37. In 26 cases. 
there a r e  significant differe~lces with BS statistically supcrior 24 times. BJ is 
superior t o  M a n d  S in 3 of the remaining 6 comparisons. I-lence. BJ is favored in 
27 o f  32 comparisons, providing s trong support  for  tlie hypothesis thal  BJ predicts 
earnings better than N ~ I I O C  t i~t le  series models. 

T a b l e  4B also summarizes c o n ~ p a r i s o n s  involving BJ by horizon, model a n d  year. 
BJ's superiority over the naive nlodels is clenrly evident over each forecast Ilorizon 
with a t e n d e ~ l c y  for  its superiority to  declinc its horizon lengthens. In comparison 
to individual models, BJ outperforms both M a n d  S with somewhat  less domillance 
over S. T u r n i n g  t o  comparisons by year, the superiority of 133 is consistent over 
time, .with most o f  the comparisons unfavorable to  BJ occurring in 1973. Even i l l  

this year, the mean  Wilcoxori test statistic is 1.63 a n d  4 of the 6 significant . 
comparisons favor BJ.I6 

In conclusion, thc q ~ i i r l e r l y  a n d  the annua l  compar i so~is  provide convi~icin_e 
evidence both o f  Value Line's superiority over each of Ole three time series ~ n o d e l s  
and BJ's superiority over the naive models. Tlie q i ~ ~ m t e r l y  results also show tllat L"s 
superiority over the time series models a n d  BJ's superiority over the naive n ~ o d e l s  

15 Thc tlccon1l~ositio11 is  a11 nltcrl\:rttvc to analysis uf variancc which is  ir~;tpplic:~hlc l o  thc crror 
distribution (see In. 8). 

16. As  ~lokcd c:~rlicr. lhc \+'ilcoxon tcsts sliould bc i~lscc~silivc to error dcfinitior~. Wilcoxon test 
statistics were reco~nputcd on a n n u a l  and sclccled quarterly con~parisons using three additional error 
measures. Incan squnrc crror, roo1 Iilc;ln squarc  crror and  rcl:~tivc crror sqtlnrcd. l'hc sm;lll c l~nngcs in 
the test statistics left  the rcsulls virtually unchanged. Paranretric r-tests were also applied to the four 
error measures. Both (he sign and magnitude of lhcse test statistics were highly sensitive to crror 
definition. The hypothesis tests using the  paramclric I-test most often gave results in disagreement with 
the Wilcoxon test when mean square error was clloscn as t l ~ c  crror delinilion. This may account lor 
EG's results differing from 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 aver all 
models, horizons, and years in 64 separate hypothesis tests involving sample sizes 
averaging 125, lends extraordinary support to the hypolllesis of analyst superiority. 

D. Fur111er Anapsis 
The superiority of Value Line over time series models follows from the rational 

behavior of forecast producers and consumers and should be generalizable to other 
sources of analyst forecasts and other time periods. As a preliminary test of the 
sensitivity of our results to choice of analyst, we obtained predictions o i  1975 
annual earnings per share made by the Stantlard and Poor's Earnings Forecaster 
(SP) for each firm included it1 the 1975 annual earnings sample." Wilcaxon tests of 
SP against M, S ,  and BJ favored SP, yielding I-statistics of 3.18, 2.85 and 1.45 
respectively. These results are renl:trkably similar to those using Value Line," This 
evidence suggests that Value Line's forecast superiority over time series models is 

T o  ascertain whether the sample period posed unusual difficulties for time series 
earnings forecasting, a DJ mudel was fitted 1 0  the Quarterly Earnings Index of the 
Dow Jones Industrial Average over the 195 1 -  1975 time period.I9 Average quarterly 
percentage errors ignoring sign produced by the BJ model for 1972-1975 were 
7.31%, 6.6196, 9.99'10, and 15.47% respectively. Since the mean and standard 
deviation of average percclitnge forccilst errors over lhe 1951-1975 period were 
10.14% and 4.38'%, i t  nppcilrs that llle 1972-1975 pcriod was not a particitlorly 
difficult one in which to predicl earnings. Indeed, from this standpoint, the 
1972-1975 period is con~p:~rable to the "stable" years of the sixties, 1962-1967, 
studied by CM and EG." 

These rcsulls indicate that i f  appropriate hypothesis tests are applied to other 
analysts and time periods. the results itre likely to parallel tilose using Value 1,ine 
and the 1972-1975 time period. 

E. A Briej I~~vesrign/iotr of Valrre Lil~c Srrperioriy 
T o  produce forecasts superior to time series nludcls, Value Line n~us t  utilize 

information not contained in the time series of quarterly earnings. During the 
period between the most recent qtlarterly earnings announcement and the sub- 
sequent Value Line prediction, Value Line acquires incremental information which, 
if an  important part o f  i t s  total i n fo rmat i~n  set, may explain Value Line's 

17. SP, published weekly, contains annua l  predictions made by Standard and Poor's and other 
investment firms. The SP prediction for cach f i r m  is that made by Standard and Poor's on the date 
closest to the Value Line prediction dale. 

18. V's I -s t :~~is~ics versus hi, S, and IIJ wcre 3.29. 3.11, and 1.28 respectively (Scc I'able 2). A direct 
Wilcoxon lest bctwecn V and St' fnvorcd Y(r  = 77). 

19. Tllc saniplc period. 1'172-1975, titay ;Ippcar "unusunl"  since i l  irlcludcs pcacctiil~e wage and  price 
controls, high inflation and inventory profirs, large cl~angcs in employment and  new accounling 
requirements. I f  cvcnls arising dur ing Ihc sample pcriod caused the earnings generating process to 
change, the lorecasl ability ol the BJ modelling technique may be hampered, unin~ent ional ly  favoring 

20. The average percentage errors wcrc 12.67%. 10.71%. 7.03%, 4.9316, 6.08% and 5.2670, rcspecrively 
for 1962-1967. 
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recent earnings announcement date, and one quar'ter horizon forecast errors should 
be negatively related to the corresponding intervals. 

'Om the rational T o  tes~l iXhypothes is ,  we obtained for the firms in the 1975 one quarter horizon 
alizable to other sample their Value Line errors and the time intervals (7-70 days) since their most 

test of the recent earnings announcements. A rank correlation was applied to these variables. 
The insignificantly negative Spearman r h o d h i c h  was obtained suggests that 
illformation obtained by Value Line during this interval has a negligible effect o n  
its abil if ipredict  next quarters earnlngs.-his evidence is corlsistent with the 
h y p o ~ e s i s  that Value Line's superior;ty can be attributed to its use of the 
information set available to it on the quarterly earnings announcement date, and  
not to t h e  ~ q - 1  o [ i & x u u ~ r i s i n g  alter the quarterly earnings 
announcement date. 
L-.- 

111. SUMMARY A N D  I ~ ~ P L I C ~ I ~ O N S  

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], ( 1  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 ( I )  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 n~odels. The findings are in accord with rationality in 
the market for forecasts and the long-run equilibrium employment of analysts. 

I f  market earnings e x p e c t ~ i o n s  are rational [23] ,  i t  follows that the best available 
earnings lorecasts 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.22 Past findings ([2], 
1211) that share price levels are significantly better explained by analysts' earnings 

21. The lack of a signilicant negative correlation between prediction error and time since last 
announcement date may occur if  the interval is intention~lly lengthened by Value Line in order to 
acquire mole inlormation about the firms wl~osc earnings are more diflicult to predict. T o  lest this 
possibility, we measured each lirm's prediction "dilliculty" by its average one quarter horizon perccn- 
tagc error ignoring sign yicldcd by ils DJ n~odcl. No signilicant corrclation was lound bctwcen this 
variable and the time interval between the most recent quarterly earnings announcemenl and the Value 
Line prediction date. 

22. In examining the relationship bctween unanticipated carnings and stock price changes, lor 
example, the sign 01 the lorecast error lrom a time series is often used ([7], [ I Z ] ,  1131) as a device for 
classilying unanticipated earnings into "lavorablc" or "unlavorable" categories. With this methodology, 
BJ and V classify earnings dillerently 213 times out 01 the 797 one quarter ahead forecasts in our 



forecasts than by those of time series n~odels are consistent with our evidence and 
with market rationality. 1 

The hypothesis of analyst superiority versus univariate time series models is 
deiived iron1 basic economic tlleory and is not limited to the case of earnings. It is 

i 
! 

therefore applicable to all types of lorecasts subjecl to the market test. There is no 
presumption that other. non-market forecasts such as those made by corporate 1, 

1.' 
executives or goverliment agencies should be better (or worse) than those generated 
by univariate time series n~odels. 1 
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INTRODUCTION 

h l t h o u g h  i t  i s  w i d e l y  r e c o g n i z e d  t h a t  g rowt l l  e x p e c t a t i o n s  p l a y  a n  i m p o r t a n t  

r o l e  i n  s h a r e  p r i c e  d e t e r m i n a t i o n ,  t h e r e  i s  s t i l l  c o n s i d e r a b l e  d i s a g r e e m e n t  

a b o u t  haw i n v e s t o r s '  g rowth  e x p e c t a t i o n s  a r e  measu red .  E a r l i e r  s t u d i e s  by 

C r a g g  and  M a l k i e l  ( [ 3 ]  and ( 4 1 )  s u g g e s t  t h a t  t h e  c o n s e n s u s  f i n a n c i a l  a n a l y s t s '  

g r o w t h  e x p e c t a t i o n s  a r e  more I r i g h l y  c o r r e l a t e d  w i t h  s t o c k  p r i c e s  t h a n  a r e  

growt i t  e x p e c t a t i , o n s  b a s e d  a n  s i m p l e  I ~ i . s t o r i c a l  g rowt l l  e x t r a p o l a t i . o n s .  

I l o u e v e r ,  t h e  C r a g s  and ElaIki .e l  work was b a s e d  or1 a  l i m i t e d  d a t a b a s e  o f  

a n a l y s t s '  g r o w t h  f o r e c a s t s  c o v e r i n g  tlre p e r i o d  1 9 6 1  t o  1968 .  F u r t t ~ e r m o r e ,  

compared  t o  t h e  more r e c e n t  p e r i o d  o f  h i g h  i n f l a t i o n  and i n t e r e s t  r a t e  

v o l a t i l i t y ,  t h e  1961-1,960 p e r i o d  st:ucliecl by C r a g g  and M a l k i e l  was 

c l l a r a c t e r i z e d  by a n  u n u s u a l  d e g r e e  of  s t a b i l i t y .  

Our s t u d y  i s  a n  u p d a t e  f o r  year-encl 1 3 8 1 ,  1 9 8 2 ,  and 1183 o f  t h e . C r a g g  and  

t - t a l k i e 1  work.  I t  r e l i e s  on a n  e x t e n s i v e  d a t a b a s e  o f  a n a l y s t s '  5 - y e a r  e a r n i n g s  

g r o w t h  r a t e  f o r e c a s t s  a v a i l a b l e  t h r o r ~ g l l  t h e  IDES ( ' " I n s t i t u t i o n a l  I 3 roke r s  

E s t i m a t e  S y s t e n " )  s e r v i c e  o f  I,yncll, J o n e s  6 Ryan ,  a  New York s e c u r i t i e s  

'Slre r e s u l t s  o f  o u r  s t u d y  c o n f i r ~ n  C r a g g  and E l a l k i c l ' s  b a s i c  f i n d i n g s  

Tlie f o r e c a s t s ,  c o l l e c t e t l  oil a m o n t h l y  b a s i s ,  a r e  by Inore t l ran  2 , 0 0 0  
a n a l y s t s  f rom o v e r  100 N e w  York and r e g i o n a l  s e c u r i t i e s  Fir tns .  Over  3 , 0 0 0  
c o m p a n i e s  a r e  i n c l u d e d .  Most l a r g e  i n s t i t u t i o n a l  i n v e s t o r s  s u b s c r i b e  t o  
tlie ZUES s e r v i c e .  A\tllouglr s y s ~ c c t 1 a t . i ~  c o v e r a g e  o f  e a r lk ings  g rou t l r  r a t e  
f o r e c a s t s  h a s  been  i n c l u d e d  i n  Lynch ,  J o n e s  and  R y a n ' s  s r l r veys  o n l y  s i n c e  
J a n u a r y ,  1 9 8 2 ,  t i le  Eirrn h a s  b e e n  c o l l e c t i n g  a n a l y s t s '  f o r e c a s t s  o f  
c o m p a n i e s '  e a r n i n g s  p e r  s h a r e  ( o n e  and two y e a r s  a h e a d )  f o r  many y e a r s .  
Tlrese d a t a  t l l emse lves  h a v e  b e e n  employet i  i n  s e v e r a l  s t l i d i e s ,  e . g .  , E l  t a n  
and  C r u b e r  ( 5 1  and P e t e r s o n  and  P e t e r s o r l [ l O ] .  
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w i t 1 1  r e s p e c t  t o  t i re  r o l e  o f  c o n s e n s u s  g r o w t h  r a t e  f o r e c a s t s .  They  a l s o  r e v e a l .  

more a m b i g u i t i e s  w i t 1 1  r e s p e c t  t o  t h e  mensurement  o f  r i s k ,  f o r  w\~i .c lr  we p r o v i t l e  

b o t h  s t a t i s t i c a l  and  economic  i n t e r p r e t a t i o n .  

The  s i g n i f i c a n c e  o f  o u r  s t u d y  d e r i v e s  f rom t h e  f a c t  t h a t  t h e  m e a s t ~ r e m e n t  o f  

g r o w t h  e x p e c t a t i o n s  p l a y s  a  c r i t i c a l  r o l e  i n  o n e  oE t h e  commonly u s e d  

t e c h n i q u e s  o f  c o s t  o f  e q u i t y  c a p i t a l  e s t i m a t i o n . '  A l l  v a l u a t i o n ,  o r  c o s t  o.f 

e q u i t y  c a p i t a l ,  mode l s  r e q u i r e  f o r  p r a c t i c a l  i m p l e m e n t a t i o n  m a r k e t  

e x p e c t a t  i o n a l  v a r i a b l e s  w h i c l ~  c a n n o t  b e  d i r e c t l y  o b s e r v e d  (company e a r n i n g s ,  

g r o w t h  r o t e ,  r e t u r n  o r  e x c e s s  r e t u r n  011 t h e  m a r k e t  p o r t f o l i o ,  e t c . ) .  The 

Cordon  model  and i t s  v a r i a n t s ,  i n  p a r t i c u l a r ,  h a v e  b e e n  c r i t i c i z e d  among o t h e r  

r e a s o n s  f o r  r e q u i r i n g  s u c h  i n p u t .  Tlre e v i d e n c e  f rom t h i s  s t u d y  s u g g e s t s  

s t r o n g l y  t h a t  c o n s e n s u s  g rowth  f o r e c a s t s  a r e  a t  t h e  v e r y  l e a s t  good s u r r o g a t e s  

f o r  t l ~ e  u n o b s e r v e d  m a r k e t  g r o w t h  e x p e c t a t  i o n s .  
\ 

TIlE STOCK P R I C E  FlODEL 

'To s tucly tlre e f f e c t  o f  g r a w t l ~  e x p e c t a t i o n s  o n  s h a r e  p r i c e s ,  we need  a n  

e x p l i c i t  rrlodel o f  how s h a r e  p r i c e s  a r e  t l e te rminec l .  An a p p e a l i n g  s t a c k  p r i c e  

model  h a s  r e c e n t l y  b e e n  d e s c r i b e d  i n  a n  i n t e r e s t i n g  book by Cragg and M a l k i e l  

2 I n d e e d ,  o u r  i n i t i a l  r e s e a r c h  was c o n d u c t e d  i n  r e s p o n s e  t o  t l re  F e d e r a l  
C o m n u n i c a t i o n s   omm mission's Not i c e  o f  P r o p o s e d  I \ u l emak ing  1 6 )  w h i c h  s o u g l ~ t  
comments at \  me thods  f o r  e s t i m a t i n g  t h e  c o s t  o f  c a p i t a l  f o r  compani .es  
p r o v i d i n g  i n t e r e x c l ~ a n g e  t e l e c o m m u n i c a t i o n s  s e r v i c e s .  



e n t i t l e d  E x p e c t a t  i o n s  and t l re  S t r r i c t . l l r e  o f  S l ~ a r c  P r i c e s  . Cragg  

i 
M a l k i e l  b e g i n  w i t h  t h e  a s s u m p t i o n s  t h a t  (1) u t i l i t y  max imiz ing  i n v e s t o r s  

c h o o s e  t o  h o l d  d i v e r s i f i e d  p a r t f o l i o s  a n d  ( 2 )  t h e r e  a r e  c e r t a i n  comnon 

e l e m e n t s  o f  r i s k  ( i . e . ,  common r i s k  E a c t o r s )  t h a t  c a n n o t  b e  d i v e r s i f i e t l  away. 

Under t l ~ e s e  a s s u m p t i o n s ,  t h e y  show tha t :  t h e  e q u i l  i b r  ium p r i c e  a n  any s e c u r i t y  

mus t  b e  g i v e n  ( a t  l e a s t  a p p r o x i m a t e l y )  by t h e  e q u a t i o n  

w h e r e  
j 

= s e c u r i t y  j ' s  s t o c k  p r i c e ,  

/ A  j = e x p e c t e d  r e t u r n  on  s e c u r i t y  j ,  

x j k  
= c o e f f i c i e n t  r e p r e s e n t i n g  s e c u r i t y  j ' s  s e n s i t i v i t y  

t o  t h e  k t h  common f a c t o r ,  

"k 
= c o e f f i c i e n t  r e p r e s e n t i n g  t h e  e x p e c t e d  u t i l i t y  ( i n  

e q u i l i b r i u m )  From a  m a r g i n a l  i . n c r e a s e  i n  common 

Now i f  i n v e s t o r s  e x p e c t  t h a t  f u t u r e  s e c i l r i t y  p r i c e s  w i l l  a l s o  be d e t e r m i n e d  b y  

( 1 )  and t l ~ e  a ' s  s t i l l  r e m a i n  u n c l ~ a n g e d ,  t h e n  t h e  e x p e c t e d  r e t u r n  on 
k 

s e c u r i t y  j a t  t i ,me t i s  g i v e n  by 

whe re  d j , t + l  i s  t h e  d i v i d e n d  r e c e i v e d  in t h e  n e x t  p e r i o d  and E i s  t h e  

e x p e c t a t i o n  o p e r a t o r .  Repea t ed  s u b s r i t u t i o n  oE ( 2 )  i n t o  (11, a l o n g  w i t h  t h e  

a s s u m p t i a n  t h a t  d i v i d e n d s  a r e  e x p e c t e d  t o  grow i n c I e E i n i t e l y  a t  t l \ e  c o n s t a n t  



rate g produces an appropriate stock price equation for period zero that is 

remarkably similar to the textbook version o f  the Discounted Cash Flow Hot le l :  

- 
where? is the risk-free rate. 

Dividing both sides of equation ( 3 )  by the firm's current earnings, 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: che firm's dividend payout ratio, investors' growth expectation, 

tlie risk-free rate of interest, ant1 K common risk factors. This is 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 o f  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 th'e regression, along with 

earnings growth, to account f a r  other variables that may a f f e c t  the firm's 

stock price. 

A more detailed description of our data set follows: 
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y e a r s ,  t h r e e  y e a r s  ... and t e n  y e a r s ,  3 )  t h e  p a s t  g r o w t h  r a t e  i n  book  

v a l u e  p e r  s h a r e  (computed  a s  t h e  r a t i o  o f  cm-mon e q u i t y  t o  t h e  o u t s t a n d i n g  

common e q u i t y  s h a r e s )  For t h e  l a t e s t  y e a r ,  two y e a r s ,  t h r e e  y e a r s  ... and 

t e n  y e a r s ,  4 )  t h e  p a s t  g rowth  r a t e  i n  c a s h  f l o w  p e r  s h a r e  ( c o m p r ~ t e d  3 s  t h e  

r a t i o  o f  p r e - t a x  income,  d e p r e c i a t i o n  and d e f e r r e d  t a x e s  t o  t h e  

o u t s t a n d i n g  common e q u i t y  s h a r e s )  f o r  t h e  l a t e s t  y e a r ,  two y e a r s ,  t h r e e  

y e a r s  ... and  t e n  y e a r s ,  and 5) p lowback  g r o w t h  ( compu ted  a s  t l re  

r e t e n t i o n  r a t i o  f o r  tlre c u r r e n t  y e a r  t i m e s  t h e  f i r m ' s  l a t e s t  a n n u a l  r e t u r n  

on  common e q u i t y ) .  

We a l s o  u s e d  t h e  f i v e - y e a r  E o r e c a s t  o f  e a r n i n g s  p e r  s h a r e  g r o w t h  c o m p i l e d  

b y  IDES a n d  r e p o r t e d  i n  m i d - J a n u a r y  o f  e a c h  y e a r .  T h i s  r e p r e s e n t s  t h e  

c o n s e n s u s  e . ,  mean) F o r e c a s t  p r o d u c e d  by a n a l y s t s  f rom t l re  r e s e a r c h  

d e p a r t m e n t s  o f  l e a d i n g  Wall. S t r e e t  and r e g i o n a l  b r o k e r a g e  f i r m s .  o v e r  t h e  

p r e c e d i n g  t h r e e  months .  The  c o n t r i b u t i n g  b r o k e r s  h a v e  b e e n  s e l e c t e d  by 

IDES " b e c a u s e  o f  t h e  s u p e r i o r  q u a 1  i t y  o f  t h e i r  r e s e a r c h ,  p r o f e s s i o n a l  

r e p u t a t i o n ,  and  c l i e n t  demand." (IDES Month ly  Summary hook .  (71) 

5. R i s k  V a r i a b l e s  A l though  t h e r e  a r e  a g r e a t  many r i s k  f a c t o r s  t h a t  c o u l d  

p o t e n t i a l l y  a f f e c t  t h e  f i r m ' s  s t a c k  p r i c e ,  mos t  o f  t h e s e  a r e  I l i g l \ l y  

c o r r e l a t e d  w i t h  one  a n o t h e r .  We h a v e  d e c i d e d  t o  r e s t r i c t  o u r  a t t e n t i o n  t o  

Four  r i s k  m e a s u r e s  t h a t  h a v e  i n t u i t i v e  a p p e a l  and a r e  f o l l o w e d  by  many 

f i n a n c i a l  a n a l y s t s .  These  i n c l u d e :  a )  D, t h e  f i r m ' s  " b e t a "  a s  p u b l i s h e d  

by V a l u e  L i n e ;  b )  Cov, t h e  E i r m ' s  p r e - t a x  i n t e r e s t  c o v e r a g e  r a t i o  



-6 -  

p r i c e / e a r n i n g s  r a t i o  (P/E) i s  c a l c u l a t e d  a s  t h e  c l o s i n g  s t o c k  p r i c e  f o r  

t h e  y e a r  ( i . e . ,  year -end  1 9 8 1 ,  1982  and 1983)  d i v i d e d  by t h e  c o n s e n s u s  

a n a l y s t  e a r n i n g s  e x p e c t a t i o n  f o r  :he f o r t h c o m i n g  f i s c a l  y e a r ,  ( i . e . ,  1 9 8 2 ,  

1983 and  1 9 8 4 ) .  

3. D i v i d e n d s  D i v i d e n d s  p e r  s h a r e  r e p r e s e n t  t h e  common d i v i d e n d s  d e c l a r e d  p e r  

s h a r e  d u r i n g  t h e  c a l e n d a r  y e a r  ( i t  i n c l u d e s  a n  a d j u s t m e n t  f o r  a l l  s toc lc  

s p l i t s  and s t o c k  d i v i d e n d s ) .  Tlre f i r m ' s  d i v i d e n d  p a y o u t  r a t i o  i s  t h e n  

d e f i n e d  a s  common d i v i d e n d s  p e r  s h a r e  d i v i d e d  by t h e  c o n s e n s u s  a n a l y s t  

e s t i m a t e  of e a r n i n g s  p e r  s h a r e  f o r  t h e  f o r t h c o m i n g  c a l e n d a r  y e a r  (D/E). 

A l t h o u g h  t h i s  d e f i n i t i o n  h a s  t h e  t f e f i c i e n c y  t h a t  i t  i s  o b v i o u s l y  b i a s e d  

downwards ( b e c a u s e  i t  d i v i d e s  t h i s  y e a r ' s  d i v i d e n d  by n e x t  y e a r ' s  

e a r n i n g s ) ,  i t  h a s  t h e  a d v a n t a g e  t h a t  i t  i m p l i c i t l y  u s e s  a  " n o r m a l i z e d "  

f i g u r e  f o r  e a r n i n g s .  We b e l i e v e  t h a t  t h i s  a d v a n t a g e  outweig l rs  t h e  

d e f i c i e n c y ,  e s p e c i a l l y  when one  c o n s i d e r s  t h e  f l a w s  o f  t h e  a p p a r e n t  

a l t e r n a t i v e s .  F u r t h e r m o r e ,  we h a v e  v e r i f i e d  t h a t  t h e  r e s u l t s  a r e  

i n s e n s i t i v e  t o  r e a s o n a b l e  a l t e r n a t i v e  d e f i n i t i o n s  ( s e e  f o o t n o t e  3 ) .  

4 .  Growth I n  compar ing  h i s t o r i c a l l y - b a s e d  and c o n s e n s u s  a n a l y s t s '  f o r e c a s t s ,  

we c a l c u l a t t i d  4 1  d i f f e r e n t  h i s t o r i c a l  growth  m e a s u r e s .  These  i . n c l u d e d  t h e  

F o l l o w i n g :  a )  t h e  p a s t  g r o w t h  r a t e  i .n EPS a s  d e t e r m i n e d  by a  l o g - l i n e a r  

4 l e a s t  s q u a r e s  r e g r e s s i o n  f o r  t h e  l a t e s t  y e a r ,  two y e a r s ,  t h r e e  y e a r s  

... and t e n  y e a r s ,  b )  t h e  p a s t  g r o w t h  r a t e  i n  DPS f o r  t h e  l a t e s t  y e a r ,  two 

F o r  t h e  l a t e s t  y e a r ,  we a c t u a l l y  employed a  p o i n t - t o - p o i n t  g r o v t h  
c a l c u l a t i o n  b e c a u s e  t h e r e  were  o n l y  two a v a  i l a l l l e  o b s e r v a r  i o n s .  



I .  Earnings Per Share Since our goal is to determine whit\\ earnings varinl,le 

! is embodied in the firm's market price, we need to tiefine 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 discont i,nued 

operations or mergers and acquisi.tions. They also attempt, to tile extent 

possible, to statre earnings for different firms using a common set a f  

accounting convent ions. 

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

(as reported by IDES) of the firm's earnings for the forthcoming year. 
J 

This definition approximates the normalized earnings that investors most 

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

implicitly incorporstes the analyst's adjustments for differences i,n 

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

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

earnings estimate might be hi,ghly correlated with the analyst 5-year 

earnings growth forecasts, this was not the case. Thus, a potent.ia1 

spurious correlation problem was avoided. 

2 .  Price/Earnings Ratio Corresponding to our definition of "earnings", the 

3 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 o l l r  results were insensitive to reasonable 
alternative definitions of "earnings", we only report the results for one 
definition in this paper. 
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( o b t a i n e d  f rom S t a n d a r d  & ~ o o r ' s  C o r n p u s t a t ) ;  c )  Rsq ,  t h e  s t a b i l i t y  o f  t h e  

f i r m ' s  f i v e - y e a r  . h i s t o r i c a l  EPS ( m e a s u r e d  b y  t h e  R* f rom a  l o g - l i n e a r  

l e a s t  s q u a r e s  r e g r e s s i o n ) ;  and d )  S a ,  t h e  s t a n d a r d  d e v i a t i o n  o f  t.k,e 

c o n s e n s u s  a n a l y s t s '  f i v e - y e a r  EPS g rowth  f o r e c a s t  (mean f o r e c a s t )  a s  

computed by ZBES. 

A f t e r  c a r e f u l  a n a l y s i s  o f  c h e  d a t a  u s e d  i n  o u r  s t u d y ,  we f e l t  t h a t  more 

m e a n i n g f u l  r e s v l t s  c o u l d  b e  o b t a i n e d  by i m p o s i n g  s e v e r a l  r e s t r i c t i o n s  on t I ~ e  

c o m p a n i e s  i n c l u d e d  i n  o u r  s t u d y .  T h e s e  r e s t r i c t i o n s  a r e  l i s t e d  be low:  

A. Decause  o f  t h e  need  t o  c a l c u l a t e  t e n - y e a r  h i s t o r i c a l  g r o w t h  r a t e s  and  

b e c a u s e  w e  s t u d i e d  t h r e e  d i f f e r e n t  t i m e  p e r i o d s ,  1 9 8 1 ,  1982  and 1 9 8 3 ,  o u r  

s t u d y  r e q u i r e s  d a t a  f o r  t h e  1 3 - y e a r  p e r i o d  1971-1983.  On ly  c o m p a n i e s  w i t h  

a t  l e a s t  a 1 3 - y e a r  o p e r a t i n g  h i s t o r y  we re  i nc ludec t  i n  o u r  s t u d y .  . 

B .  S i n c e  o u r  h i s t o r i c a l  g r o w t h  r a t e  c a l c u l a t i o n s  w e r e  b a s e d  on  l o g - l i n e a r  

r e g r e s s i o n s ,  and  t h e  l o g a r i t h m  o f  a n e g a t i v e  number i s  n o t  d e f i n e d ,  we 

e x c l u d e d  a l l  c o m p a n i e s  w h i c h  e x p e r i e n c e d  n e g a t i v e  EPS d u r i n g  any  o f  t:le 

y e a r s  1971-1983.  

C .  F o r  s i m i l a r  r e a s o n s ,  we a l s o  e l i m i n a t e d  c o m p a n i e s  wh ich  d i d  n o t  pay a 

d i v i d e n d  d u r i n g  any  one  o f  t h e  y e a r s  1971-1983.  

D. To i n s u r e  c o m p a r a b i l i t y  of  t i m e  p e r i o d s  c o v e r e d  by e a c h  c o n s e n s u s  e a r n i n g s  

f i g u r e  i n  t h e  P/E r a t i o s ,  we e l i m i n a t e d  a l l  c o m p a n i e s  which  d i d  n o t  h a v e  2 

December 3 1  f i s c a l  y e a r - e n d .  



E. To e l i m i n a t e  d i s t o r t i o n s  c a u s e d  by h i g h l y  u n u s u a l  e v e n t s  t h a t  i m p a c t  

c u r r e n t  e a r n i n g s ;  b u t  n o t  e x p e c t e d  f u t u r e  e a r n i n g s ,  and t h u s  t h e  f i r m ' s  

p r i c e l e a r n i n g s  r a t i o ,  u e  e l i m i n a t e d  any E i r m  h a v i n g  a p r i c e / e a r n i f i g s  r a t i o  

g r e a t e r  t h a n  5i). 

F. S i n c e  t h e  e v a l u a t i o n  o f  a n a l y s t s '  f o r e c a s t s  i s  a  m a j o r  p a r t  o f  t h i s  s t u d y ,  

we e l i m i n a t e d  a l l  f i r m s  t h a t  we re  n o t  f o l l o w e d  by IBES. 

Our f i n a l  s ample  c o n s i s t e d  o f  a p p r o x i m a t e l y  135  i n d u s t r i a l  and  6 5  u t i l i t y  

f i r m s .  5 

L i n e a r  A p p r o x i m a t i o n  

A s  n o t e d  e a r l i e r ,  o u r  s t u d y  i .s  d e s i g n e d  t o  t e s t  wh ich  e s t i m a t e  o f  e x p e c t e d  

d i v i d e n d  g r o w t h  i s  en~boclied i n  c u r r e n t  m a r k e t  p r i c e s .  F o r  t h i s  p u r p o s e ,  we 

s l i a l l  employ a  l i n e a r  a p p r o x i m a t i o n  t o  t h e  s t o c k  p r i c e  model  ( 3 )  t h a t  t a k e s  

t h e  form:  

( P I E ) .  = a  o  + a l ( D / E I j  + a 2 g j  + a,Dj + a  Cov.+  , a  Rsq + a  Sa + e  
.1 

where  ( P / E ) ~  i s  f i r m  j ' s  p r i c e / e a r n i , n g s  r a t i o ,   DIE)^ i s  f i r m  j ' s  d i v i d e n d  

p a y o u t  r a t i o ,  g .  i s  an e s t i m a t e  o f  i i r m  j ' s  f u t u r e  g r o w t h ,  B i s  f i r m  j ' s  
.I j 

V a l u e  L i n e  b e t a ,  CQV i s  Eirm j ' s  p r e - t a x  i n t e r e s t  c o v e r a g e  r a t i o ,  R s q j  i s  
j 

a  m e a s u r e  o f  t h e  s t a b i l i t y  o f  E i r m  j ' s  F ive -yea r  h i s t o r i c a l  EPS, S a .  i s  t h e  
J 

We u s e  t h e  word " a p p r o x i m a t e l y "  b e c a u s e  t h e  s e t  o f  a v a i l a b l e  f i r m s  v a r i e d  
e a c h  y e a r .  I lowever,  i n  e a c h  c a s e  i t  was o n l y  f rom 0-3 f i r m s  on  e i t h e r  
s i d e  o f  t h e  E i g u r e s  c i t e d  I re re .  



s t a n d a r d  d e v i a t i o n  oE t h e  c o n s e n s u s  a n a l y s t s '  E i ~ e - ~ e a r  EPS growth  E o r e c a s t  

f o r  f i r m  j ,  and e  i s  a n  e r r o r  t e r m  t h a t  i s  assumed t o  obey  t h e  s t a n d a r d  
j 

o r d i n a r y  l e a s t  s q u a r e s  ( O L S )  a s s u m p t i o n s :  

0 Eor i j ;  i , j  = I , ,  2 ,  . . . , n  
E ( e . e . )  = = 3 for  i = j ;  i , j  = 1 ,  2 ,  . . ., n  

E ( e . X .  = 0 
r ik 

Eor a l l  i = 1, 2 ,  . . ., n  
k = 1 ,  2 ,  . . ., m 

where  n i s  t h e  number o f  f i r m s  and m i s  t h e  number o f  i n d e p e n d e n t  v a r i a b l e s .  

A l t h o u g h  t h e  u s e  oE t h e  l i n e a r  a p p r o x i m a t i o n  t o  t h e  p r i c e / e a r n i n g s  e q u a t i o n  

( 3 )  i s  c o n v e n i e n t  f o r  e s t i m a t i o n  p u r p o s e s ,  t h e r e  i s  a  l e g i t i m a t e  c o n c e r n  t h a t  

i t  may s e r i o u s l y  i n t e r f e r e  w i t h  o u r  a b i l i t y  t o  d raw c o r r e c t  i n f e r e n c e s  f rom 

o u r  s t u d y  r e s u l t s .  I f  t h e  l i n e a r  a p p r o x i m a t i o n  t o  t h e  p r i c e l e a r n i n g s  e q u a t i o n  

is  n o t  v e r y  a c c u r a t e ,  t h e n  t h e r e  i s  a  h i g h  l i k e l i h o o d  t h a t  t h e  OLS a s s u m p t i o n s  

(5) do  n o t  h o l d ,  and  t l ius  t h e r e  e x i s t s  t h e  p o s s i b i l i t y  o f  r e a c h i n g  i n c o r r e c t :  

c o n c l u s i o n s .  

RESUL'TS 

To k e e p  t h e  number o f  c a l c u l a t i o n s  i n  o u r  s t u d y  a t  a  r e a s o n a b l p ,  l e v e l ,  we 

p e r f o r m e d  t h e  s t u d y  i n  two s t a g e s .  I n  s t a g e  1, a l l  4 1  h i s t o r i c a l l y - o r i e n t e d  

a p p r o a c h e s  f o r  e s t i m a t i n g  f u t u r e  g r o w t h  w e r e  c o r r e l a t e d  w i t h  e a c h  f irm's P / E  

r a t i o .  I n  s t a g e  2 ,  t h e  h i s t o r i c a l  g r a w t h  r a t e  w i t h  t h e  h i g h e s t  c o r r e l a t i o n  t c  
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t h e  P/E r a t i o  was compared t o  t h e  c o n s e n s u s  a n a l y s t  g rowth  r a t e  i n  t h e  

m u l t i p l e - r e g r e s s i o n  model d e s c r i b e d  by e q u a t i o n  ( 4 )  above .  B e c a u s e  we f e l t  

t h e  r e s u l t s  o f  o u r  s t u d y  m i g h t  v a r y  o v e r  t i m e  and a c r o s s  g r o u p s  o f  f i r m s ,  we 

p e r f o r m e d  o u r  r e g r e s s i o n s  on  two g r o u p s  o f  f i r m s  i n  e a c h  o f  t h r e e  r e c e n t  t i m e  

p e r i o d s .  The two c a n d i d a t e  g r o u p s  o f  f i r m s  w e r e  ( 1 )  t h e  S  h P 400 

I n d u s t r i a l s  and ( 2 )  t h e  178  u t i l i t i e s  t r a c k e d  by IDES, t o  t h e  e x t e n t  t h a t  

t h e s e  compan ie s  met o u r  c r i t e r i a  f o r  i n c l u s i o n .  

F i r s t - S t a g e  C o r r e l a t i o n  S t u d y  

T a b l e  1 ( P a r t s  A and B )  c o n t a i n s  t h e  r e s u l t s  o f  o u r  f i r s t - s t a g e  c o r r e l a t i o n  

s t u d y  f o r  e a c h  g r o u p  oE compan ie s  i n  e a c h  oE t h e  y e a r s  1 9 8 1 ,  1982  and  1983.  

The  v a l u e s  i n  t h i s  t a b l e  measu re  t h e  c o r r e l a t i o n  b e t w e e n  t h e  h i s t o r i c a l l y -  

o r i e n t e d  g r o w t h  r a t e s  f o r  v a r i o u s  t i m e  ~ e r i o d s  ( o n e - y e a r ,  two-yea r ,  t h r e e -  

y e a r ,  e t c . )  and t h e  f i r m ' s  end -o f -yea r  P / E  r a t i o .  The Eour v a r i a b l e s  f o r  

w l ~ i c h  h i s t o r i c a l  g rowth  r a t e s  w e r e  c a l c u l a t e d  a r e  shown i n  t h e  l e f t - l ~ a n d  

column: EPS i n d i c a t e s  h i s t o r i c a l  e a r n i n g s  p e r  s h a r e  g r o w t h ,  DPS i n d i c a t e s  

h i s t o r i c a l  d i v i d e n d  p e r  s h a r e  g r o w t h ,  BVPS i n d i c a t e s  h i s t o r i c a l  book v a l u e  p e r  

s h a r e  g r o w t h  and CFPS i n d i c a t e s  l r i s t o r i c a l  c a s h  f l o w  p e r  s h a r e  g r o w t h .  The 

t e r m  "Plowback"  r e E e r s  t o  t h e  p r o d u c t  o f  t h e  f i r m ' s  r e t e n t i o n  r a t i o  i n  t h e  

c u r r e n t  y e a r  and i t s  r e t u r n  on  book e q u i t y  f o r  t h a t  y e a r .  I n  a l l ,  we 

c a l c u l a t e d  4 1  h i s t o r i c a l l y - o r i e n t e d  g r o w t h  r a t e s  f o r  e a c h  g r o u p  o f  Eirms i n  

e a c h  s t u d y  p e r i o d .  

The  g o a l  o f  t h e  f i r s t - s t a g e  c o r r e l a t i o n  a n a l y s i s  i s  t o  d e t e r m i n e  which  

h i s t o r i c a l l y - o r i e n t e d  g rowth  r a t e  i s  most  h i g h l y  c o r r e l a t e d  w i t h  e a c h  g r o u p ' s  

yea r - end  P/E r a t i o .  Ten-year  BVPS h a s  t h e  h i g h e s t  c o r r e l a t i o n  w i t h  t h e  



yea r - end  PIE r a t i o  i n  e a c h  y e a r  o f  t h e  s t u d y  p e r i o d  f o r  t h e  i n d u s t r i a l  g r o u p  

o f  f i r m s  ( s e e  T a b l e  I A  1, F o r  t h e  u t i l i t y  g r o u p ,  e i g h t - y e a r  g r o w t h  i n  CFPS 

h a s  t h e  h i g h e s t  c o r r e l a t i o n  w i t h  P / E  i n  1 9 8 1  and 1 9 8 2 ,  and t e n - y e a r  g rowth  i n  

CFPS h a s  the h i g h e s t  c o r r e l a t i o n  w i t h  yea r - end  P / E  i n  1 9 8 3  ( s e e  T a b l e  1 8 ) .  I n  

a l l  c a s e s ,  t h e  "plowback" e s t i m a t e  of f u t u r e  g rowth  per fo t rned  v e r y  p o o r l y ,  

i n d i c a t i n g  t h a t  i t  i s  n o t  a f a c t o r  i n  i n v e s t o r s '  e x p e c t a t i o n s  of f u t u r e  g rowth .  



T a b l e  1 (Part A )  

Correlation ~oefEicients of A l l  tlistorically-Based 
Growtl~ Estimates b y  Croup and by Year 

with P/E 

Industrial G r o u ~  

llistorical Growth Rate Period in Years 
Current 
Year t 2 3 4 5 6 7 8 9 10 - - - - - - - - - -  

EPS 
DPS 
BVPS 
CFPS 

Plowback . 23  

EPS . 
DPS 
RVPS 
CFPS 

Plowback .04 

EPS 
[IPS 
DVPS 
CFPS 

Plowback -.21 



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 (g,,) from the first-stage correlation study, and 2 )  t.he 

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 

o f  equity securities. First , there is overwhelming evidence that the 

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

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

the R' in the regression containing the consensus analysts' forecast is 

Iligl~er than the R' in the regression containing the historical growth 

measure. Furtl~ermore, the regression coefficients in the equation containing 

the consensus analysts' forecast are considerably more significant than tlley 

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, 

rattler than \~istorically-oriented growth calculations, in making stock b ~ y  a n t \  

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 oE the operating income 



T a b l e  1 ( P a r t  R) 

C c r r e l a t i o n  C o e E f i c i e n t s  o f  A l l  I l i s t o r i c a l l y - B a s e d  
Crowtll E s t i m a t e s  by Group and  by Y e a r  

w i t h  P / E  

U t i l i t y  G r o l ~ p  

l l i s t o r i c a l  Growth R a t e  P e r i o d  i n  Y e a r s  - 
C t i r r e n t  

Yea r  1 2 3 4 5 6 / 8 9 10 - - - - - - - - -  

EPS 
DPS 
DVPS 

CFPS 

P 1 owhack - 1 9  

EP S 
DPS 
UVPS 
CFPS 

Plowback  .04 

EPS 
1)I'S 
IIVl'S 
CFPS 

Plowback  - . 0 8  
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variable is statistically significant in six of the twelve Samples we studied, 

while the beta is never statisticaily significant and the standard deviation 

of the analysts' 5-year growth Forecasts is statistically significant in only 

two of our twelve samples. Ilawever, 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 f o r  industrials, as evidenced 

by the significantly higher R* 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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T a b l e  2  ( P a r t  A )  

R e g r e s s i o n  R e s u l t s  - I n d u s t r i a l s  
Model I - w i t h  P/E a s  Dependen t  V a r i a b l e  

P a r t  A :  I l i s t o r i c a L  

Yea r  - 

P a r t  Jl: A n a l y s t s  

PIE = aO + a lD/E + a  g + a3D + a  Cov + a Rsq + a Sa  2 a 4 5 6 

Y e a r  - ' 6  - R 2  F R a t i o  - 

N o t e s  : * = C w e E E i c i c n t  i s  s i g n i f i c a n t  a t  tlre 5% l e v e l  ( u s i n g  a 1 - t a i l e d  t e s t )  

and  h a s  t h e  c o r r e c t  s i g n .  

The t - s t a t i s t i c  i s  i n d i c a t e d  i n  p a r e n t h e s e s .  



T a b l e  2 ( p a r t  B) 

 egression l l e s r r l t s  - U t i  1 i t i e s  
Model I - w i t h  P I E  a s  Dependent  v a r i a b l e  

P a r t  A :  I l i s t o r i c a i .  

Q a B 
Year  - - - 1 - 2  - 3  84 - 5  - 6  - - R~ F R a t i o  
1981 -6.42* 10.31" 7.67* 3.24 0 * 5 4 *  1.G2" 57 .43  0 . 8 3  46 .49  

( 5 . 5 0 )  ( 1 4 . 7 9 )  ( 2 . 2 0 )  ( 2 . 8 6 )  ( 2 . 5 0 )  ( 2 . 8 5 )  ( 4 . 0 7 )  

P a r t  D: A n a l y s t s  

PIE = a + a  DIE + a  g + a  D + a4Cov + a Rsq + a Sa 0 1 2  a 3 5 6 

Year  - a 0 - R' F R a t i o  - 

N o t e s  : 
j, = C o e f f i c i e n t  is  s i g n i f i c a n t  a t  t h e  5 %  l e v e l  ( u s i n g  a  I - t a i l e d  t e s t )  

and h a s  t h e  c o r r e c t  s i g n .  

T h e  t - s t a t i s t i c  i s  i . n d i c a t e d  i n  p a r e n t h e s e s .  



STATISTICAL ISSUES 

~ l t h o u g h  t h e  r e s u l t s  o f  o u r  s t u d y  p r o v i d e  c o n v i n c i n g  e v i d e n c e  i n  s u p p o r t  of 

o u r  c o n c l u s i o n s ,  we f e e l  i t  i s  i m p o r t a n t  r o  i n v e s t i g a t e  w h e t h e r ,  and  t o  what  

e x t e n t ,  o u r  c o n c l u s i o n s  may h a v e  b e e n  a f E e c t e d  by  t h e  n a t u r e  s f  o u r  

s t a t i s t i c a l  a s sc imp t ions .  I n  t h i s  s e c t i o n ,  we i n v e s t i g a t e  ( 1 )  t h e  amount oE 

i n d e p e n d e n t  v a r i a t i o n  i n  t h e  e x p l a n a t o r y  v a r i a b l e s ,  ( 2 )  t h e  a c c u r a c y  o f  the*  

l i r r e a r  a p p r o x i m a t i o n  t o  t h e  t h e o r e t i c a l  p r i c e - e a r n i n g s  r e l a t i o n s t r i p  a n d  ( 3 )  

t h e  e f f e c t  o f  a  p o s s i b l e  m i s s p e c i f i c a t i o n  o f  t l re  r i s k  v a r i a b l e s .  

I n d e p e n d e n t  V a r i a t i o n  i n  t h e  E x p l a n a t o r y  V a r i a b l e s  

I n  a n  e f f o r t  t o  u n d e r s t a n d  why we w e r e  u n a b l e  t o  f i n d  a  s t r o n g  and  c o n s i s t e n t  

r e l a t i o n s h i p  b e t w e e n  F i r m s '  p r i c e - e a r n i n g s  r a t i o s  and  t h e i r  r i s k  m e a s u r e s ,  we 

p e r f o r m e d  a  p r i n c i p a l - a x i s  f a c t o r  a n a l y s i s  ( w i t h  a v a r i m a x  r o t a t i o n )  o f  o u r  

s i x  e x p l a n a t o r y  v a r i a b l e s .  The r e s u l t s  a r e  summar ized  i n  T a b l e s  3 and 4 .  

T a b l e  3 shows t h e  c u m u l a t i v e  p e r c e n t a g e  o f  t h e  t o t a l  v a r i a t i o n  i n  t h e  s i x  

e x p l a n a t o r y  v a r i a b l e s  i n  e a c h  s a m p l e  t h a t  i s  a c c o u n t e d  f o r  by t h e  for ir  

p r i n c i p a l  componen t s  w i t h  t h e  I r i g h e s t  e  i g e n v a l u e s .  I n  a l l  c a s e s ,  r o u g h l y  7 5 %  

o f  t h e  t o t a l  v a r i a t i o n  i n  t h e  s i x  e x p l a n a t o r y  v a r i a b l e s  i s  a c c o u n t e d  f o r  b y  

t h e  f i r s t  t h r e e  p r i n c i p a l  c o m p o n e n t s .  T h i s  means t h a t  t h e r e  a r e  r e a l l y  a c  

m o s t  t h r e e  independent d i m e n s i o n s  o f  v a r i a t i o n  i n  o u r  e x p l a n a t o r y  v a r i a b l e s  

a n d  t h e r e  may v e r y  w e l l  b e  l e s s .  I n  f a c t ,  t h e  s u b s e q u e n t  f a c t o r  a n a l y s i s  

d e m o n s t r a t e s  t h a t  t h e r e  a r e  r e a l l y  o n l y  two s t a t i s t i c a l l y  s i g n i f i c n n r  



- 2 0 -  

i n t i e p e n d e n t  d i m e n s i o n s  of v a r i a t i o n  i n  a l l  c a s e s  b u t  o n e ,  where  t h e r e  a r e  

t h r e e  ( S e e  T a b l e  4 ) .  T h u s ,  we s h o u l d  n o t  be  s u r p r i s e d  t o  g e t  l e s s  t h a n  a  f u l l  

s e t  oE s i g n i f i c a n t  c o e f f i c i e n t s  i n  o u r  r e g r e s s i o n s .  

T a b l e  4 d i s p l a y s  t h e  f a c t a r  l o a d i n g s  o f  t h e  s i x  e x p l a n a t o r y  v a r i a b l e s  on tile 

( t w o  o r  t l i r e e )  s t a t i s t i c a l l y  s i g n i E i c a n t  p r i n c i p a l  f a c t o r s  o b t a i n e d  f rom rlre 

E a c t o r  a n a l y s i s .  We s e e  t h a t  t h e  s i x  o r i g i n a l  v a r i a b l e s  t e n d  t o  f a l l  i n t o  two 

3-member s u b g r o u p s ,  wlrose members l o a d  on  t h e  same E a c t o r .  I n  t h e  u t i l i t y  

s a m p l e ,  f o r  i n s t a n c e ,  t h e  t h r e e  v a r i a b l e s  g  l3 and s a  a l w a y s  l o a d  h e a v i l y  a  ' 
o n  o n e  oE t h e  two E a c t n r s ,  w h i l e  t h e  t h r e e  v a r i a b l e s  D/E, Cav,  and Rsq l o a d  

I \ e a v i l y  on  t h e  o t l ~ e r .  T l r i s  means t h a t  t h e  v a r i a b l e s  w i t h i n  e a c h  g r o u p  a r e  s o  

I r ig l r ly  c o r r e l a t e d  t h a t  i t  i s  v i r t u a l l y  i m p o s s i b l e  t o  d i s t i n g u i s h  be tween  them 

s t a t i s t i c a l l y .  



T a b l e  3 

c u m u l a t i v e  P e r c e n t a g e  o f  T o t a l  V a r i a n c e  Accounted  f o r  b y  Four  
P r i n c i p a l  Camponents wit11 l l i g h e s t  E i g e n v a l u e s  

i n  D e s c e n d i n g  O r d e r  

P r i n c i p a l  S t u d y  Croup* 
Component - 1-81 2-81 1-83 2-83 - 1-82 - 2-82 - - 

* T l ~ e  s t u d y  g r o u p s  a r e  l a h e l e t l  t o  r e f l e c t  b o t h  t h e  y e a r  ( 1 9 8 1 ,  1 9 8 2 ,  
1 9 8 3 )  and wliet l ler  t h e  s ample  c o n s i s t e d  o f  i n d u s t r i a l  f i r m s  ( 1 )  o r  
u t i l i t y  f i r m s  ( 2 ) .  

T a b l e  4 ( p a r t  A )  

R o t a t e d  F a c t o r  L o a d i n g s  o f  T n d u s t r i a l  and  U t i l i t y  
F i rm Samples  i n  1 9 8 1  

' O r i . g i n a 1  
V a r i a b l e  

Cov 

I n d u s t r i a l  F i r m s  U t i l i t y  
F a c t o r  1 F a c t o r  2  F a c t o r  3 F a c t o r  1 

F i r m s  
F a c t o r  2  



T a b l e  4 ( P a r t  B) 

O r i g i n a l  
V a r i a b l e  

a  
B 

Cov 

Rsrl 

S a  

O r i g i n a l  
V a r i a b l e  

Cov 

R o t a t e d  F a c t o r  L o a d i n g s  oE I n d u s t r i a l  and U t i l i t y  
F i r m  Samples  i n  1982 

Z n d u s t r i a l  F i rms  U t i l i t y  
F a c t o r  1 F a c t o r  2 F a c t o r  1 

-0.717 0 . 0 3 0  -0.170 

0.732 0 . 3 0 3  0.817 

T a b l e  4 ( P a r t  C) 

R o t a t e d  F a c t o r  1 ,oadings  of I n d u s t r i a l  and U t i l i t y  
F i rm Samples  i n  1983 

I n d u s t r i a l  F i r m s  
F a c t o r  1 F a c t o r  2  

U t i l i t y  
F n c t o r  1 

F i rms  
F a c t o r  2 

F i r m s  
F a c t o r  2 



Accuracy  o f  L i n e a r  Approximat  i o n  

S i n c e  n o n l i n e a r i t y  c a n  b e  a  s e r i o u s  p rob lem i n  s t a t i s t i c a l  i n f e r e n c e ,  we need  

t o  t e s t  c a r e E u 1 l v  how c l o s e l y  tile l i n e a r  e q u a t i o n  ( 4 )  a p p r o x i m a t e s  the t r u e  

p r i c e / e a r n i n g s  r e l a t  i o n s l r i p  ( 3 ) .  A s t r a i g h t  f o r w a r d  a p p r o a c h  i s  t o  r u n  a n  OLS 

r e g r e s s i o n ,  a s s u m i n g  t h a t  ( 4 )  i s  r e a s o n a b l e  ( and  h e n c e  ( 5 )  a p p l i e s ) ,  and t h e n  

t o  exa tn ine  t i le  a p p r o p r i a t e  t e s t  s t a t i s t i c s  t o  s e e  w h e t h e r  t h e  l i n e a r  

a p p r o x i ~ n n t i o n  "works".  ( s e e  'L ' l~e i l  ( l l  ] 

On t l re  o t l l e r  Irand, t h e r e  a r e  a t  l e a s t  two d rawbacks  t o  t h e  s t r a i g h t f o r w a r d  

a p p r o a c l l  t o  t e s t i n g  f o r  n a n l i n e a r i t y  . S i n c e  t h e  s t r a i g l r t  f o r w a r d  a p p r o a c h  

makes  no  a s s u m p t i o n  a b o u t  t h e  form o f  t i re  n o n l i n e a r  r e l a t i o n s t l i p  we a r e  

t e s t i n g  [ o r ,  i t  is  n e c e s s a r i l y  a n  i n d i r e c t ,  and h e n c e  n o t  v e r y  p o w e r f u l ,  t e s t .  

F u r t h e r m o r e ,  t h e  t e s t  i t s e l f  i s  b i a s e d  by  t h e  f a c t  t h a t  t h e  c o v a r i a n c e  m a t r i x  

L 
o f  t l re  l e a s t  s q u a r e s  r e s i d u a l s  i s  g e n e r a l l y  n o n s c a l n r  ( i . e ,  v a r ( e ) '  f Q- 1 1 ,  

e v e n  wlten t i le  c o v a r i a r ~ c e  m a t r i x  o f  t h e  t r u e  r e s i d u a l s  i s  s c a l a r .  T l ~ u s ,  

u n c o r r e l a t e d  t l i , s t u r b a n c e s  d o  n o t  g u a r a n t e e  t h a t  t h e  OLS r e s i d u a l s  a r e  

u n c o r r e l a t e d .  

G i v e n  tlre above  u n c e r t a i n t i e s  w i t h  tile s t r a i g h t f o r w a r d  app roac l l  t o  t e s t i n g  f o r  

n o n l i n e a r i t y  and tlre i m p o r t a n c e  of! t h e  1  i r l e a r  a s s u m p t i o n  t o  t h e  i n t e r p r e t a t i o n  

o f  o u r  r e s u l t s ,  w e  c o ~ l d u c t e d  a  s econd  t e s t  oE t h e  r e a s o n a b l e n e s s  o f  t h e  l i n e a r  

a p p r o x i m a t i o n  t o  tile p r i c e l e a r n i u g s  e q u a t i o n  (31, u s i n g  t h e  m u l t i - v a r i a b l e  

v e r s i o n  o f  ' T a y l o r ' s  Theorem. F o r  t l ~ e  p u r p o s e s  oE t h i s  t e s t ,  we i g n o r e d  tlle 

r i s k  v a r i a b l e s  a p p e a r i n g  i n  ( 3 1 ,  s i n c e  t h e y  c l e a r l y  a p p e a r  i n  a  s t r i c t l y  

l i n e a r  form. 



6 
From ~ a y l o r ' s  Theorem , we know t h a t  a n y  c o n t i n u o u s  F u n c t i o n  f ( p )  o f  two 

v a r i a b l e s  w i t h  c o n t i n u o u s  d e r i v a t i v e s  u p  t o  t h i r d  o r d e r  i n  a  n e i g h b o r h o o d  o f  

t h e  p0i .n-  - 
Po - ( X  o , y o )  c a n  b e  e x p r e s s e d  a s  

whe re  p  = ( x , y )  and p* i s  a  p o i n t  on t h e  l i n e  s egmen t  j o i n i , n g  po and p .  

A p p l y i n g  t h i s  knowledge  t o  t h e  n o n l i n e a r  t e r m  i n  e q u a t i o n  ( 3 ) ,  we h a v e  

where  a  b a r  o v e r  a  v a r i a b l e  i n d i c a t e s  t h e  mean v a l u e  o f  t h a t .  v a r i a b l e  and  R 
n  

* * 
i s  t h e  sum o f  s econd  o r d e r  t e r m s  e v a l u a t e d  a t  (D ,g  ) .  

L e t  u s  der ro te  t h e  f i r s t  o r d e r  'Taylor  a p p r o x i , m a t i o n  t o  P j o ( D , g )  by PL.  

Then we c a n  i n v e s t i g a t e  t h e  r e l a t i v e  a c c u r a c y  o f  t h e  l i n e a r  a p p r o x i m a t i o n  t o  

e q u a t i o n  ( 3 )  by c a l c u l a t i n g  

f o r  v a r i o u s  v a l u e s  oE D and g .  T a b l e  5 ( p a r t s  A and I31 shows t h e  r e s u 1 t i . n ~  

c n l c u l a t i o n s  f o r  20 D and g  v a l u e s  t a k e n  Erom b o t h  t h e  i n d u s t r i a l  and  u t i l i t y  

s a m p l e s .  Tile o n l y  c r i t e r i o n  used  i n  s e l e c t i n g  t h e s e  v a l u e s  was t h a t  t h e  f i r m ' s  

Buck,  R .  C r e i g t l t o n  and E .  F. Buck,  Advanced C a l c u l u s ,  McGraw-Hill Book 
Company, New York ,  1965, pp. 260-261. 



TADLE 5 (PART A )  

h n a l y s i s  of Accuracy oE L i n e a r  Approximation for 20 D/E and 

g V a l u e s  T a k e n  Erom I n d u s t r i a l  Sample 



TABLE 5 (PART B) 

A n a i y s i s  o f  Accu racy  o f  L i n e a r  A p p r o x i m a t i o n  f o r  D / E  and 

g V a l u e s  Taken  f rom U t i l i t y  Sample  

N o t e :  D/E = 0 .61  



growth  e s t i m a t e  had t o  be l e s s  t l lan t h e  r i s k - f r e e  r a t e  ,/' , which  we c h o s e  t o  

b e  12% s i n c e  t h i s  was i n d i c a t i v e  o f  r a t e s  on  l o n g - t e r m  U. S .  government  

s e c u r i t i e s  i n  t h e  1981-83 p e r i o d .  'The u s e  o f t l t i s  c r i t e r i o n  meant  t h a t  we 

e x c l u d e d  c e r t a i n  i n d u s t r i a l  f i r m s  w i t h  e x t r e m e l y  h i g h  g r o w t h  e x p e c t a t i o n s ;  i t  

had  no e f f e c t  on o u r  c l ~ o i c e  oE u t i l i t y  company v a l u e s .  We i n c l u d e d  o b s e r v a -  

t i o n s  f rom a l l  t h r e e  y e a r s  oE o u r  s t u d y .  

On rlre b a s i s  oE t h i s  i r r v e s t i g a t i o n  and o u r  f u r t h e r  s t a t i s t i c a l  t e s t s ,  we 

b e l i e v e  t h a t  a t  l e a s t  t h r e e  conc l . u s i . ons  r e g a r d i n g  t h e  a c c u r a c y  oE t h e  l i n e a r  

a p p r o x i m a t i o n  a r e  j u s t i f i e d :  

1 .  T l ~ e  1 i . n e a r  a p p r o x i m a t i o n  i s  r e a s o n a b l y  a c c u r a t e  Eor s ample  v a l u e s  of  

t h e  i n d e p e n d e n t  v a r i a b l e s  c e n t e r e d  a r o u n d  t h e  mean o b s e r v a t i o n s .  

2 .  'l'he l i n e a r  a p p r o x i m a t i o n  i s  c o n s i d e r a b l y  more r e a s o n a b l e  Ear t h e  

u t i l i t y  s ample  t l ~ a n  i t  i s  For t h e  i n d u s t r i a l  s a m p l e  (whi.ch h e l p s  t o  

2 e x p l a i n  wliy t h e  R s i n  t h e  u t i l i t y  r e g r e s s i o n s  a r e  h i p , h e r ) .  

3 .  The a c c u r a c y  oE t h e  l i n e a r  a p p r o x i m a t i o n  c a n  b e  improved by 

e l i m i n a t i n g  e x t r e m e  o b s e r v a t i o n s .  

P o s s i b l e  E l i s s p c c i E i c n t i u ~ r  oC R i s k  

S i n c e  t l ~ e  s t o c k  v a l u a t i o n  t h e o r y  s a y s  n o t l l i n g  a b o u t  w h i c h  r i s k  v a r i a b l e s  a r e  

most  i m p o r t a n t  t o  i n v e s t o r s ,  we need t o  c o n s i d e r  t l ie  p o s s i b i l i t y  t h a t  t l ~ e  r i s k  

v a r i a b l e s  o f  o u r  s t u d y  a r e  a c t u a l l y  orlLy p r o x i e s  f o r  t h e  " t r u e "  r i s k  v a r i a b l e s  

u sed  by i n v e s t o r s .  I t  i s  w e l l  lcnown t h a t  t h e  i n c l u s i o n  o f  p roxy  v a r i a b l e s  may 

i n c r e a s e  t h e  v a r i a n c e  oE t h e  p a r a m e t e r s  o f  most  c o n c e r n ,  which  i n  t h i s  c a s e  

a r e  t h e  c o e f f i c i e n t s  oE t h e  growtli  v a r i a b l e s .  I 

' S e e  Madda la ,  G.S . ,  E c o n o i n e t r i c s ,  McCrav- l l i l l  nook Company, New York ,  1 9 7 7 ,  
p p .  158-162.  



T a b l e  6 ( p a r t  A) 

R e g r e s s i o n  R e s u l t s  -- I n d u s t r i a l s  
Model I 1  - w i t h  P/E a s  Dependent  Variab!e 

P a r t  A :  l l i s t o r i c n l  

P/E = a 0  + a l ~ / ~  + a2gh 

Year  - 
1981 

a - 1 
a - 2 - R - F R a t i o  

-0.59 15 .40  31 .33  
( - 3 9 )  ( 7 . 4 8 ) *  (4 .93 )*  .30  3 0 . 3 0 ,  

P a r t  B: A n a l y s t s  

Year  - 
1981  

R - F R a t i o  

N o t e s :  - * = 
C o e f f i c i e n t  i s  s i g n i f i c a n t  a t  t h e  5% l e v e l  ( u s i n g  a  1 - t a i l e d  t e s t )  a n d  l ias  t h e  c o r r e c t  s i g n .  

Tile t - s t a t i s t i c  i s  i n d i c a t e d  i n  p a r e l , t h e s e s .  



T a b l e  G ( P a r t  D) 

R e g r e s s i o n  R e s u l t s  - U t i l i t i e s  
Model IT - w i t \ \  P / E  a s  Dependent  v a r i a b l e  

P a r t  A :  I l i s t o r i c a l  

Yea r  a - o - 1  - 2 K - F R a t i o  
198  1  -1.05 9.59 21.20 * 7 3  82 .95  

( 1 . 6 1 )  ( 1 2 . 1 3 ) *  (7.05)* 

P a r t  D:  A n a l v s t s  

Q 
Year  - 0 - 1 - - B 2  - R F R a t i o  

1381  3.96 1.0.07 60 .53  .90 274.16 
( 8 . 3 1 ) *  ( 2 0 . 9 1 ) *  (15 .79 )*  

No tes :  -- 
+r = C o e f f i c i e n t  i s  s i g n i f i c a n t  a t  t h e  5% l e v e l  ( u s i n g  a  1 - t a i l e d  t e s t )  

and h a s  t l ~ e  c o r r e c t  s i . gn .  

The t-s t a t i s t  i c  i s  i n d i c a t e d  i n  p a r e n t h e s e s .  



-30- 

To a l l o w  f o r  tlre p o s s i b i l i t y  t h a t  t lre u s e  o f  r i s k  p r o x i e s  h a s  c a u s e d  u s  t o  

clraw i n c o r r e c t  c o n c l r l s  i o n s  c o n c e r n i n g  t h e  r e l a t i v e  i m p o r t a n c e  O F  a n a l y s t s  ' 

growt l l  f o r e c a s t s  and  h i s t o r i c a l  g rowth  e x t r a p o l a t i o n s ,  we have  a l s o  e s t i m a t e d  

r e g r e s s i o n  e q u a t i o n  ( 4 )  w i t h  t h e  r i s k  v a r i a b l e s  e x c l u d e d .  The r e s u l t s  oE 

t h e s e  r e g r e s s i o n s  a r e  shown i n  T a b l e  6 ( P a r t s  A and B). A g a i n ,  t h e r e  i s  

ove rwhe lming  e v i d e n c e  c h a t  t h e  c o n s e n s u s  a n a l y s t s '  g rowth  f o r e c a s t  i s  s u p e r i o r  

t o  t h e  h i s t o r i c a l l y - o r i e n t e d  g rowth  m e a s u r e s  i n  p r e d i c t i n g  t l ~ e  E i r m ' s  s t o c k  

p r i c e  ( t h e  R* and L - s t a t i s t i c s  a r e  h i g h e r  i n  e v e r y  c a s e ) .  

CONCLUSION 

'The r e l a t i o n s h i p  be tween  g rowth  e x p e c t a t i o n s  and  s h a r e  p r i c e s  i s  i m p o r t a n t  i n  

s e v e r a l  ma jo-r a r e a s  o f  E inance .  'Tlre d a t a b a s e  o f  a n a l y s t s '  g rowth  f o r e c a s t s  

c o l l e c t e d  by Lynch,  J o n e s  b Rynn p rov ic l e s  a u n i q u e  o p p o r t u ~ i i t y  t o  t e s t  the 

I ~ y p o t l l e s  i s  t l r a t  i n v e s t o r s  r e l y  more h e a v i l y  on  a n a l y s t s '  g rowth  E o r e c a s t s  t h a n  

on  h i s t o r i c a l  g r o w t l ~  e x t r a p o l a t i o n s  i n  making  s e c u r i t y  b u y  and s e l l  

d e c i s i o t ~ s .  Wi th  t h e  h e l p  oE t h i s  d a t a b a s e ,  we h a v e  c o n d u c t e d  e x t e n s i v e  

s t u d i e s  t l l n  t n t Cirm t l le  s u p e r i o r i t y  o f  a n a l y s t s '  E o r e c a s t s  o v e r  s i m p l e  

I r i s t o r i c n l  growt l l  e x t r a p o l a t i o n s  i n  t l ~ e  s t o c k  p r i c e  f o r m a t i o n  p r o c e s s .  

I n d i r e c t l y  , t h i s  f i n d i n g  l e n d s  suppor t :  to t lre u s e  of t l ~ o s e  v a l u a ~ i o r r  nroclcls 

wllose i n p u t  i n c  I u d e s  e x p e c t e d  g rowth  r a t e s .  



REFERENCES 

1. Dower, R.  S .  and D. 11. Dower, "R i sk  and t h e  V a l u a t i o n  o f  Common S t o c k , "  
J o u r n a l  oE P o l i t i c n l  Economy, May-June 1 9 6 9 ,  pp.  369-62. 

2 .  Duck, R .  C r e i , g l ~ t o n  and E .  F. Buck ,  Advanced C a l c u l u s ,  McGraw-IIill Dook 
Company, New York ,  1965 ,  pp. 260-261. 

3 .  C r a g g ,  J .  G .  and E l a l k i e l ,  I3. G . ,  "The Consensus  and A c c u r a c y  oE Some 
P r e d i c t  i o n s  oE t h e  Growth oE C o r p o r a t e  E a r n i n g s  , I '  J o u r n a l  o f  
F i n a n c e ,  Marc11 1 9 6 8 ,  pp .  67-84.  

4 .  C r a g g ,  J .  G .  and M a l k i e l ,  B. G . ,  E x p e c t a t i o n s  and t h e  S t r u c t u r e  o f  S h a r e  
P r i c e s ,  The U n i v e r s i t y  oE C l ~ i c a g o  P r e s s ,  1982.  

5.  E l t o n ,  E. J . ,  M. J G r u b e r ,  and  H u s t a v a  N. G u l t e k i n ,  " E x p e c t a t i o n s  and  S h a r e  
P r i c e s , "  f lanngement  S c i e n c e ,  Sep tember  1981.  

6.  F e t l e r a l  Communicat ior ls  Commiss ion ,  N o t i c e  o f  P r o p o s e d  Ru lemak ing ,  
FCC Docket  No. 86-800,  Augus t  1 3 ,  1984.  

7. IDES f lon t t i l y  Summary Dook, Lynch ,  J o n e s  & Ryan,  N e w  York C i t y ,  New York .  

8. ~ a d d a l h ,  G .  E., E c o ~ ~ o m e t r i c s  , ElcGrnw-llill Dook Company, New York ,  1977 .  

9 .  N a l k i e l ,  11. G . ,  The V a l u a t i o n  o f  P u b l i c  U t i l i t y  E q u i t i e s , "  Be l l  J o u r n a l  
o f  Economics and  Management S c i e n c e ,  S p r i n g ,  1 9 7 0 ,  py. 143-160. 

10 .  D. P e t e r s o n  and P .  P e t e r s o n ,  " T l ~ e  I:EFect o f  Chang ing  E x p e c t a t i o n s  upon 
S t o c k  R e t u r n s  , I t  J o u r n a l  oE F i n a n c i a l  and Qunnt  i t a t  i v e  A n a l y s i s ,  
S e p t e m b e r  1982. 

11. ' I ' l l e i l ,  \ I . ,  P r i n c i p l e s  o f  E c o n o m e t r i c s ,  John  Wi ley  & S o n s ,  I n c . ,  New York ,  - 
1971 .  



E x h i b i t  AG 1-20 

International Journal o l  Forecasting 1 (1985) 241 -252 
North-Holland 

THE ACCURACY OF LONG-TERM EARNINGS FORECASTS IN THE ELECTRlC 
UTILITY iNDlJSTRY 

R. Charles MOYER * 
Te. \u~ Tech Utrruerslik. Luhhuch. T X  79409. LISA 

Robert E. CHATFIELD * 
f e x u r  Tech U~rrr lerr~~v L ~ ~ h h o t  k .  T X  79409. L!TA 

Gary D. KELLEY * 
West 7"e.rus Siore Un~oersriv. Conyon. T X  79016. U.SA 

This  papcl cn;~i~iiilcb tlic accuriicy 01 v;tri(luh IIICIIIOJ~ 01 I o r c ~ a ~ t ~ i i g  1~11g.tcr111 car11111gs growtli for firill.\ 111 tllc clcctriu ut~l i t?  
industry In addition to a number of extrapolative techniques. Vulue Llne analyst forecasts are also evaluated Volue L.rne 
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 
resulls provide strong support lor using Value Llne 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 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, i f  the utility does not have the opportunity to earn investor-required rates of return 
on capital, investment in plant and equipment will :ag and the demand for service at the established 
price will be greater than the utility can supply. Accordingly, i t  is important to permit a utility to earn 
a fair return a n  its invested capital in order to assure that adequate levels of service will be provided 

I 
Two landmark judicial decisions have provided the general framework within which this anal~sih 

must be done. The Supreme Court concluded in the Bluefield Water Works case [Blurl'ield W ; t [ c r  

Works (1923)) that the 'return must be reasonably sufficient to . . . support its credit and enable i t  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 b k  

* The authors wish to acknowledge the assistance of Phil Sisneros and Jesse Reyes lor their line data  collection and cornpnter 
analysis work. We also appreciate the helpful comments of Editor Scott Armstrong, Professor Mike Rozeff. Assoc~ale  Edi t~)r  
Lawrence 0. Brown and t\so anonymous reviewers. Any errors are  the sole responsibili~y of the authors. 
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correspondtng rtrks and unccrtatnttcs . . .' I n  tltc I iope Natural Cias case [Federal Power Comnrtsston 
(1944)l the Suprcmc Court stated that the return must also cnahlc a ftrm to 'rnatntatn tts credit and 
attract captlal'. 

Thesc judtctal g~tdelines prov~dc a gencral framework for tmplemcnttng the detcrmtnatton o f  the 
cost o f  cqutty capttal tn uti l i ty ralc caws. Netthcr the Hope nor the Bluelicld dectstons provtdcs 
gutdancc about what specific method(s) should hc uscd to establish the ws t  o f  cqutty. I n  the t lopc 
caw. thc Court stated that 'under the statutory standard o f  'just and reasonable* tt ts the result 
reached not the method employed whtch IS controlling' [Fcdcral Power Commtsston (1944. p. 60311. 

I n  contrast. the rtch acadcmtc literature tn this arca has cmphastzed the approprtatencss o f  varlous 
ntethods cmploycd to dctcrmtne the cost o f  cqutly cap~ la l  [Brtgham and Gordon (1968). Elton and 
Ciruhcr (1971). Gordon (1974). Gordon and Gould (1978). Lttzenbcrgcr. Ramaswamy and Sostn 
(1980). Myers (1972) and Rohtchck. tliggtns and Ktnsman (1973)j. I n  practtcc, three models havc 
domtnatcd rcccnt utiltty ratc cases. Thcsc arc the capital assct prtctng model, thc comparable earntngs 
nlodel, and the constant-growth form o f  thc dtvtdcnd vaiuatton modcl (often called thc D C F  or 
dtscoutrted cash flow rncthcdology) 

Thts paper focuses on the D C F  modcl as 11 IS commonly applied tn uti l i tv rate cases. Specifically. 
u e  cxarntne the long-term accuracy o f  a numhcr o f  forecasltng tshntques whtch arc used to esumatc 
tlrc grt1u.111 ratc compcinmt tn the DCF cost o f  cqutty modcl. ' Based on a rattonal expectattons vtcw 
o f  the forntatton o f  Investor cxpcctattons. we find support for the use o f  Vulue I,rtrr analyst 
k~rccasts, ' tmplicd growth techtrtqucs, and htstorlcal book valuc growth ratc models. Howevcr. Valur 
L n e  forccast accuracy detcrtorates stgntficantly i f  the forecast IS evaluated over a three or four year 
ttmc hortzon rather than the maxtmum ftvc year hortzon reported by Value Llrre. 

Scctrcrn 2 o f  the paper Jcvclops the D C F  modcl as 11 IS normally appltcd In  ralc cascs. Sccuon 3 
descrthcs thc data u x d .  and Sccuon 4 discusses the vartous forecasttng techntq~rcs tcstcd. I n  Sectton 5 
the sta~tsttcal tcsts used tn  the analysls arc dtscussed; Secuon 6 presents the results of thc tcsts. 
Sccuon 7 reports the rcsuits of tcsts conducted to cxplatn the errors tn I'ulur Llne anaiyst forccasts. 
Sectton 8 offcrs conclusions and tmpltcattons. 

2. The DCF model 

Thc I K ' F  modcl o f  valuatton IS hascd on thc proposttton that the valuc o f  a share of  stock IS equal 
to thc prcscnl valuc of  dl l  expected future divtdcnds, discounted at the shareholders' rcqutrcd ratc of 
return. Expert wttnesscs I n  uttlity ratc caws commonly rely on a constant growth form of thc hastc 
d~vtdend valuatton modcl. such as A, - D, /P ,  + g. as the basts for thctr cost of  equtty rccommcnda- 
[tons. Expert wttncsscs do  so because II IS thought that many uti l i ty firms mect or nearly mect the 
rcqutrcrncnts ncccssary to usc thc constant growth D C F  modcl. Whcthcr the conscan! growth D C F  

' There IS an cktcnrtrc Itleralurc. ~ncludang Brown and Raucff (1918). Crags and Malktcl l196R1. Elton and Grvkr (I9111. 
Jthnum and SLhmott 119741 and Rul.nJ tt9BO) that conrodcrs thc ~ u r a c y  of shmt.rcrm f o r c l ~ ~ ~ ~ n ~  modth Wtlh ~ h c  
c.rrpltcln of a m-cnl p a p r  by R<tuff (19811. thcrc has been very lzlllc anatysts of Ihc aI.cural.y of long-trrm c a r n m ~ s  
foto..,1s 
Wc u u  thc lrrm raleoml r*pertatwn, 10 libe S a m  =nu as Sargcnt (1972. p 741. and Bcoun and RezcllttYlK. p I) We 
u u  chc Icrm. hrstcally ru ntsdn thrl rzltonal rnvotar, c m p . x t ~ t ~ ~ m ~  arc ~ n c  lame a> the k s t  avatlahc forerast> 

' I.ctlur Lnnr ~r A rrll-knrtun rldcly avsai.hlr. tnrcr t r~ lcnt  advtwtry ,cnsrc whsrh 15 publn,hcd quattcrty and ~n~ludc,. arnong 
ulhcr thing. roc ror  earnrsg, fnm-=\~r f t ~ r  ~hc rrrcr 1700 lsrn~r k,lluwrd by thc vrvtcc 

I-CIII, 1.w w#lncsrc% rh, ,  r c # r  =ut ia%rtuo  can Ihc cull c ? f  fapalat ~~stnf~cd hcfc)rc I iw i.crlcrr1 I.orrtp\ Hrguhtc?rr 
( 111111111\>11111 en rlrvcn sp.tralc r ~ l c  ~ r w r  ltrturcn IUMI and 1982 An anilysts of lhcor lott!ratnr 3 h ~ ~ ~ r ~ t  lhrr a l l  ~ , c d  
A - 11~ /I-,, + a, t h ~  h ~ ~ t ,  <,I #hr$t tn t d ~ t t % , ,  -h<~< A. ,, tiic CW ,,C~",I~ C~~~IZI. I), ,, d,.,rlcntt, s,uc, ,hc 
r t , ~ ~  #1c#8~*l I:, tr  t l lc ul,lccll #?lrcirl ~ w % s t  vf Ihc 118111 5 )I<nk ~ r t d  x 15 I/IC tt1r1gtclllt ~CC(XIIOII g111r111 J~~ollcncll 

modei or the non-constant growth modcl IS cmployrd, long-tcrm (three tc f ~ v c  :car) carntngs and 
divtdend growth forccasts are csscntiat Inputs. 

The appltcafton o f  thn  model tnvarrably rcsults In  constdcrahle controversy among cxpcrt 
wttnesses rcgarding the approprtate method h y  whtch to csttmate the growth (g) component. 
Theorcttcally, thts growth component ts the growth ratc cxpeclcd by tnvcstors at thc mrg tn .  Slncc 
expectattons cannot bc dircctly ohxwed. expcrts focus on a wtdc range of altcrnattvc techntqucs a i  a 
proxy lor g. Accordtng t o  the ratronhl crpcctattons hypothcsts [Sargcnt (1972)). the best lorccasttng 
method should be uscd to csttntate g. I n  practtce, proxtcs for g hav-. included bstoncal earntngs and 
divtdend growth ratcs, htstortcal book value gtowth ratcs, tmplicd growth rates (the product of thc 
retentton ratto ttmes the return on book equttyt, and analysts' forsasrs such as I'alue b n c  

Thts papcr cramtncs the long-term accuracy o f  different mcthods o f  forccasttng earntngs growth of 
elcctnc uti l i ty corporations and compares the results wtth Value Llne lorccasts of future carntngs 
growth. O n  an cxpost has6 the dtffcrent mctl~ods arc evaluated to deterrntne the most accurate. 
long-rangc(thrcc to ftvc ycar) forecast. ' 

3. Ihe data 

The sample conststs o f  thc ntnety-ctgitt c l s t r t c  utiiittcs that Value Line folloxcd bct;%ccn 1971 dnd 
1976 and thc ninety-lhrcc elcctruc ut t i~ucs lollowed by Value 1.1nr bctwecn 1977 and 1982 Per share 
data have hcen adjustcd for stock spltts and divtdcnds. Ocnerally. Value L ~ n z  rcports on each flrm 
four times a ycar. Thc Value Lrnr data come from 11s second quarterly rcport o f  each ycar stncc 4 1 5  1s 
thc ftrst Valur Dne report whtch gcncrally tncludcs actual data for thc prcvtous \car For example. 
Vuluc 1.lne carntngs forccasts for 1976 arc those reportcd tn Its second quarterly report tn 1972. 

A l l  data. both actual carnlngs and forccasts o f  carntngs, havc been con\,crtcd to compound annual 
growth ratcs. Hcnce, all comparisons o f  forecast accuracy arc h a d  on annual grouth rarcr. Tuo 
ftvc-year forecast hortzons arc uscd tn the analysts: 1971-1976 and 1977-1982, I'alue Lrnc makes It5 
carntngs per share forccasts for a thrcc-year rangc. c.g.. the forccast made tn 1972 (whtch ts 
condictonal on actual 1971 data) ts for the 1974-1976 ttmc period. Thus. forecasted i'alur Llnr 
growth r a t a  can be computed assumtng a three, four, or five-year hortzon. We constdercd e ~ c h  
poss~blc Value D n e  hortzon In  the paper, he.. carntngs lorecasttng accuracy ts evaluated for the 
1971 -1974. 1971 -1975 and the 1971.-1976 ttmc pertods. as well as the 1977- 1980. :971-1981. and 
the 1977- 1982 umc periods. 

Thcsc ttme pcrlods arc cspcctally important for thc clcctrtc utiltty tndustry hcraure o f  the unsettled 
condittons prcvaillng tn that tndustry through the 1970s. These condit~ons tncludc thc cffccts o f  
rap~dly cwalattng fuel wsts. thc need to convcrt large amounts o f  capactty from natural gds and oil to 
coal and nuclcar power. and thc tmpacc o f  htgh tnflatton and raptdly rlstng capttal coats. 

4. Forcresting methods 

7hc forecasttng mcthods tcstcd have bccn sclectcd for anrlvs~s because rlf thcir use I n  prior stud~cs 
and hccausc of the cxtcnt to whtch they arc comtnonly uscd tn utility ratc cases. These mcthods arc. 

X2 Vulue Llne 3. 4, and 5-year earntngs forcc;tsl. 
X?. 7.11~ 5-year hts10rtca1 compound dtvtdend pcr share growth rate: for c\arilplc. tllc 1971- 1076 

forecast hortzoo uses tltc actual annual c~~tr tpound grr~wth ratc ftom 19h6- 1971. 

' Ihr  three to llrr ycar Iar,rsu,c~ war chosen slnic thn ,\ thc Inng%t Lsr<z\l htr,zon ~,.wi.blc 1r.un 1.21~~. I Pnr analyst, 



X4. The 5-year htstoncal compound carntngs pcr  share growth rate. 
X5. 7hc 5-year htstortcal compound book value pcr sharc growth rate. 
X6. The 10-ycar htstoncal compound dtvtdend per sharc growth ratc. 
X7. 1 hc 10-year historical compound earntngs per sharc growth rate. 
XX. 7hc  10-year htstortcal compound book value pcr  sharc growth rate. 
XY. The 5-year avcragc implied earntngs growth rate. LC.. the 5-year htstortcal avcragc return o n  

cqutty tames the 5-year htstoncal averagc retentton rate. 
X10. 7 hc 10-year average tmplied carntngs growth rate. 
X I  I. Thc currcnt tmplicd carntngs growth rate (e.g.. thc tmplicd growth rate for the 1971 -1976 

forccasltng hortzon IS equal t o  the return o n  cqutty tn 1971 ttmcs thc 1971 retentton rate). 
XI.?. Brigham-Shome method o f  smoothtng t o  compute the tmplicd earntngs growth rate [Br~gham 

and Shomc (19RI)J: for  example. the tmplted growth ratc l o r  the 1971-1976 forecasung hortzon 
1s equal to sntwthcd R O E  ttnlcs s m ~ o t h c d  retcntton ratc and the smwthcd  R O E  IS computcd 
as 

O.IHOC, , + 0.2RO+ . + 0.3ROE. , + 0.4ROE. , = R O E  forecast 

A st t t l t l~r  r-ornpuialian IS alone for the retentton rate forccast. 
X i ?  The grtrutll r.ttr co r~~pu ted  from thc followtng trend itnc tn b t x ~  valuc per sharc ( BPSt  ovcr a 

 it\^ year pcrttxl 

X 14. Same as X I  3 cxccpt for lhc usc o f  10 years o f  htstortcai data. 
XIS. Thc growth ratc computed f rom a trend l ine tn dtvtdcnds per share ovcr a 5-year pcrtod. 
X16. Same as X I 5  cxccpt for thc usc o f  10 years o f  htstortcal data. 
X17. The growth ratc con~putcd f rom a trend l ine tn carntngs per sharc ovcr a 5-year pcrtod. 
XI8.  Same as X I 7  cxccpt for the u x  o f  10 ycars o f  htstortcal data. 

X I  IS deltncd as the actual 3. 4 o r  5-ycar w m p o u n u  annual g:owth rate i n  earnings per share. c.g.. the 
growth ratc for thc 1971 to  1976 ttme hortzon IS the actual compound annual growth computcd ustng 
1971 earntngs pcr sharc as the start potnt and 1976 earnir~gs per share as the cnd point. Simtlar 
cumputattons arc madc for cach honzon. 

5. Statistical tests 

Ftrst wc cxamtncd thc dirccttonal rclattonshtp hetween tndrvtdual forecasts and actual carntngs per 
sharc ( EPSI growth rates. Kcndal l  rank ordcr corrclattot~s were calculated bctwccn the forccastrd 
growth rates for cach of thc forecasting mcthods and the actual carnrngs growth rates. Ncxt, stmilar 
t o  K n ~ e f f  (1983). thc avcragc deviatton (average forecast growth nltnus average actual grou.thj, mcan 
:thsnlutc error ( A iAHE) and root m a t n  square error ( H M S E )  werc calculated lor  e a c l ~  fnrecast~itg 
r r ~ r t h ~ r l .  7he MAHI: I* l l lc  hatnplc average o f  tile ;thsolute v:lluc o f  the filrccast Error calcolatcd for 
cat 11 krrcca\t nlctl~<,d the m u r c  satl~ple or f trn~s. Tl le H M S E  1% tltc squ;trc n,ot o f  the ramplc 
.~\.cr.~ge nf  ihe \quared i u r e r ~ \ t  error. As s~tch. RAISE gtvcs rtrore w ~ t g h t  to large forcrast errors i l lan 
<I,*C\ ,Sf.4/fl. 

A r 1 1 ~ ~ 1 1 t ~ ~ ~ l  \ $ t t ~ t I ~ r  tl1.11 II\CII I>v II~OUII ~ t t t l  R<zleff 11'178) uas cnlployrd to teat fctr \tgtttfscant 
.tsttrrct~~r.\ $11 t l t r  .ncclr.lr% ,,I r.trlt f<,rcc.t\tar~g t~~cx le i  a r ~ d  o f  ILhr.. Lttr '1-l~e ttic.i*trrc ,xf forecast 

accuracy uscd was the ahsolutc value c d  the dtlferencc between forecasted &rou.th tn E P S  for cach 01 
rr forccast mcthods (for cach ome hortzonl over I Ctrnls (gem) and actual growth tn E P S  over rhc 
sanlc hortzon (a, ), o r  I g., - u, 1. The forccast errors ncre then contparcd across ftrms. 

We used the Frtedman tcst [Frtedman (1937)l to test for thc rclattvc rccuracy o f  a l l  forecast~ng 
methods. The test crtlcrton was the magnttudc o f  forccast error. I n  practice the distr ibution o f  thc 
Frsedman test stattsttc ts usually approxtmated h y  thc cht-squaredistribuuan as tn 0rou.n and Rozeff 
(1978). hut recent studics b y  iman and Davenport (1980) show t$at the F-dtstributton approxtmatlon 
ts superior t o  the cht-square approxtmatton. tfcncc. the F-distribution approxtmatton t o  the Frtcd- 
nlan test IS cmploycd to  tcst the nu l l  hypothcsts that al l  wvcntccn forecasts arc cqually accuratc I f  
the null  hypothcsts IS rcjectcd. we may conclude [hat at Icast one lorecasttng mcthod is supcnor to at 
lea31 onc other. 

The next step I n  evaluating the rdaove accuracy of the lorccast~ng ncthnds was r o  compare 
forcca,t accuracy across itrms ustng patnvtsc compartrons bctwccn Curccasts. Thcsc cumpartsons tcst 
111c accuracy o f  a mcthod's forecas:s agatnst cach o f  thc other mcthdtdi fnrccast\ ustng a least 
rtgntflcant dtlferertcc tcst stattsttc dcvelopcd h y  Cunovcr (1980. p 3 0 0 )  TI:c \Vticox~an stgncd ranks 
te\t can also he uscd fnr thcsc patrwlsc cotnpart~ons as tn Brown a t d  Rozeff (1978). hut  thts ieast 
\sgn~ftcant difference tcst ts more powerful [Conovcr (1980)l. Thc nu l l  h)potttests tcsted IS that nnc 
met l i~r l 's  forccasts arc as accurate as another nlethod's forccasts. 

6. Empirical results 

kxhtbtt 1 reports thc Kcndall rank ordcr mrrelattons between each o f  the f~recast tng rnelhods and 
the actual earntngs per share growth for thc two fivc-year forecast hortzons. I n  both five-year pertods. 

l-%hth!# I 
Kcnd.11 cmk ordcr currcl*t#unr hctvccn rctual I-year mnu.2 carnnngl l r o r l h  ralcr and carrrnsr l.%iccaa, 





I t ~ n l t : l r n  lc,l. Kbaluc 4s 2 61. ~lgn~ftrrnl al 1% l e r c l  A plvs slan tncgtlovc stgnl 8" the lahlc tnd!sa$c, the iotn.~n mrrhn( 
rrprcvnlcd hv lhc ravu IS nlpcrlor Ianlcr#orl to thc furcrdrt mclnui rcprcun1.d by Ihc coiun~n at a rr~nnbranrr tevrlol5% 

F~hlhll 5 
htulttpl~ parrrxv rmparswns perad 2 (1977-19821 * 

X I  X I  X4 X5 X6 X l  XR X9 XI0 XI1 XI2 XI3 XI4 XIS XI6 XI7 XI8 T&mrr Times 

svpcrlnr snlenw 
X I  + t + + + 6 
X I  - 0 - - - - - -  - - - - - - 
X4 - - - - - -  - 0 14 - - -  - 0 I t  
XS t + + + + + 1  0 
X6 + I t + + 0 - - - - - + + 7  
X7 - + - - - 

1 
XU + + 

10 + 6 0 
XP + + + + + + 6 0 
XI0 + + + 6 0 - - - - -  XI1 - + - - -  I 9 
XI1 + + + 5 I - - - - -  XI3 - + . - - I to 
XI4 + + + + 6 0 
XIS + + + t + +  t t n  0 
XI6 + + + 6 0 
XI7 - - . . -  .. - - 
XI8 - U I1  

1 I 
--.-- 

l~tcdman lrrl I r z l u c  1, (1 24. $ngnd*~znl r l  1% Irrcl A plwr stgo 1ncgatn.c mgn) rn the lahlc mdtraer t l x  ( u r n a n  mrthal 

rc1,rcunlcd hy 1hc ruW I, rqxrour (~nlr.~orl lu the lc,rc<r,t n~thcJ rcp6crcnfcJ by the column at a ,tgntllrancr 1cv.l 5%. 

and postttvely correlated. Moreover. thts phenomenon perststs only ~n pcrtod 2 for three and 
lour-year hortzons. 

The avcragc devtat~on. MABE. and RMSE show l',~Iue l ~ i t r ' s  forecast to decline apprstablv tn 
relattve accuracy. With the cxccptton o f   he R M S E  tn pcrtod 2 of  tlrc three and four-year hortzons. 
C'ulur Lrne IS outpcrlormed I n  thew measures 01 reiattve accuracy by all or most of the stxlrrn 
forccasttng methods. 

Thc mulltplc patrwtse cornpartsons for the four-year hortzon still show Value L n e  to be relattrcly 
nccuralc. I t  IS lcss accurate than only one method tn both pcnods. However. lor the threc-year 
itortzon. II Ir lcss accurate than all the other me~hods tn pcrtod I and lcss accuratc than 14 of 16 
nrcthods tn pcrtod 2. ' 

Thew results tndicate that. whether rt Is tnfcnttonal or not. Value L n e  rends to forecast most 
accurately to the five-year end o f  lhetr 11ircc l o  five-year lorecast honzon. I n  forccastrng earntngs for 
a ftve-year Itortzon. Value Lute Is very successful rclattvc to the stxteen crfrapolattve lorsas~tng 
tttetl~ods cxam~ncd tn tlrts studv. 

7. Error analysis of value line lurecarts 

The results rcported In  sectton 6 tndicatc tnal Cirlur Ltnr earntngs grou.th rate forccastc for a 
ftve-year hortzon are stgniftcantly. pos~ t~vc ly  correlated wrth actual carntngs grouth rates. I n  addtuun. 
Ibluc, Otrr forecdsls have mean absolute errors and r w l  mean sqctarc crrors whtch are among the 
I,~wot when compared wtth the srxteen rx~rapolat t \c  models. The multtplr patrwtw cornpartson lcstr 
rrporled tn cxhtbtts 4 and 5 tndtc;ttc that I'ulue One forecasts are lcss accurate thart only one o~her 
forecast method tn the 1971- I976 pcr~od,  and are not less accurate than any other method dunng the 
1977- 1982 pcrtod. 

I n  thtr sectton wc perform a mtcro-analysrs o f  crrors In ordc: to dtscovcr cauws for over and 
under-esttmatcs o f  forccastcd carntngs growth rates made by Vulue h n s  7hts analysts can h d p  uscrs 
of Vulue Lrne carntngs forccasts to ~dcnt t fy  Instances wltcre Value b n e  forccasts are ltkely to be least 
reltahle. 

We have cxamtned a numher o f  ftrm-spccific/rcgula~ory environment vanables whtch mtghl bc 
cxpcclcd to rnfluencc the accuracy o f  Vulue h n e  foraasts. Thew vanables are 

(1 I Re~ulatory encnronmrnr Value L n c  rates the regulatory cnvtronmcnt laced by  each firm as ellher 
above avcragc, avcrage. o r  bclow average I t  IS posstblc that regulatory cnvtronments that are 
pcrcctvcd to be more (Icss) favorable cause the analysts to over-(undcr-lcsumate actual urntngs 
growth potcnctal for the ftrm Two dummy vanables are u x d  to reprcscnl regulatory envtronmcnl 
at the end o f  each forecast hortzon (D l  - 1 tf above avcrage. 0 otherwrse. Dl - 1 t f  avenge. 0 
olhcwtsc. below avcrage ts the excluded class) 

( 2 )  Pcrcrnr of elerrrrc rmcnuts /,on, resrdenttal curtomerr (measured at the end o f  each forccast 
hortzon) Rcr~denttal clcctrtc revenue IS less subject 10 cycircal fluctuattons than commerc~r l  and 
tndustrtal e ls t r tc  revenue Hence rlrms with a tugh proportton o f  rcstdenttal demand rntght bc 
cxpeclcd to have more stable and cas~ly forccastcd carntngs 

( 3 )  Percent ofrerrrnuesfrum eferrrtr soles (mcasurcd a1 the end o f  each forccasr hortzon) Some ltrms 
In the sample had a stgntftcant portt,in of total revenues a~~rtbutablc l o  natural gas dtstrrbutton 
scrvtccs and/or other diverb1fled busmas ~ ( 1 ~ ~ 1 s  Uurtng the 1971 -1982 crme pcrr<d. natural gas 
demand was htghly vola~tlc bccduse of shortages and large prtcc tncrcabcr ficncc. ftrms thal 



ccrncenlraced o n  providing electrtc scrvtcc mtght also be cxpccted to havc more srahle and carrly 
f i~reusled csmmgs. 

(4) Pcrrcnr of grnrrar~on from o i l  and gas copattry (measured at the m d  o f  each forcca,t hortzon). O i l  
and gas prtccs ~ n c r e a d  dramakcally durtng the ltnic pertods exanttncd. and not all firms had thc 
hcncfit o f  perfectly clfrcl lve fuel adjustment clauses. Hence. 11 IS hypothestred that those firms 
wtth a greater proportton of o i l  and gas gencrattng capactty were faced w ~ t l t  ntorc volatile and less 
caslly forecasted carntngs durtng thts pcnod. 

(5) Nuckur ransmruclron. Firms w ~ t h  a stgnificant nuclear wnstrucllon program (defined wtth a 
dummy variable (Dl) as a f i rm havtng a grcatcr than 10% owncrshtp tntcresl In  a nuclcar plant 
under wnstructton at the end of cach forecast horlzonj werc expccted to have more volatile and 
less easily lorecastd u m t n g s  than non-nuclcar firms. Thts IS parltcularly true durtng the 
1977-1982 pcnod when. followtng the acctdcnc at Threc Mi le Island. the Nuclear Regulatory 
Agency ordered plant shutdowns. A t  that ttme, also, cancelled projects bcgan t o  affect adversely 
the carnrngs of clcctr~c utilittes. 

(6 i  Pcrccnrage change m diordend pa-vour ratto (defined as the 1976 payout ratto mlnus the 1971 
payout ratto for the ftrsl pcrtod and thc 19112 payout ratto mtnus thc 1977 payout ratto lo r  the 
smond pertndt. A n  Increase tn thc payout ratto rcduccs funds for retnvcstmcnt tn the f irm and IS 

b)pothcs~zcd to bc dtrectly rclalcd to ovcrcsttmatcs o f  carntngs madc by Vulue Lne.  
(7) Perccn/ugr chongc m net plunr (mcasurcd as the percentage tncrcasc (dccreascl I n  net plant ovcr 

the pert&). The hypothesized directton o f  the e l l a t  o f  thts vartablc IS tndetcrnttnant stnce a rapid 
growth an nct plant mlght be assoctated wtth growth tn demand and futurc earntngs. Altrrt la- 
ttvcly. firms wtth large constructton programs durtng the 1970s and 1980s havc been under heavy 
ftnanctng and regulatory prcssurcs that havc ncgattvcly tnflucnced carntngs. 

(8) C'hurrgr tn band rurrngs (measured from the bcgtnntng to Ihc end o f  cach pcrtod by two dummy 
vartablcs: D, - l i f  downgraded by Moody's. 0 olhcrw~re; D, = 1 i f  upgraded by Moady's. 0 
othcrwtx: firms wt lh n o  rattng change are the exciudcd set). Whcn a ftrm IS upgraded 
(downgraded), thts tndicates an tmprovcment (decline) In  11s financtat profilc. Hcncc. upgradings 

(downgradings) mtght be associated wtth underesttmatcs (ovcresttmatcs) o f  futurc carntngs. - 
(9) Corflictrnr of r~artorton of earnmnsspcr .rhorc (mcasurcd ovcr the ten ycars prtor to the start o f  each 

forecast honwnt.  Highly volatile earntngs are expected to be postttvciy relaled to Value L n c  
carnxngs loraasltng errors. 

For each forecasttng hor twn  (1971-1976 and 1977-1982). two regresstons wcre run using the 
abovc ~ndepcndcnt vanablcs and (1) posttrve forecasltng errors (Valuc L n c  m n u s  actual) and (2) 
ncgactve forwasttng crrors as tile dependent vartables. 

Durtng the 1971-1976 pcnod. the factors tdentiftcd abovc explatncd 24% (adjusted) o f  thc 
vartauon rn the postttve Valuc Ltnc errors and 13% (ad~usled) of  thc vartatton tn ncgattvc Valuc Ltnr  
crrors. The only factor stgnificanc at the 5% or  better level was the pcrccntagc changc tn the payout 
ratto. lncrcases tn a firm's payout ratto were stgnificantly assocratcd wtth ovcresttmates o f  carntngs 
(postltvc errors) made by Value L n c  analysts. Thts result IS conststent w ~ t h  the support found for the 
ure o f  tmplicd growth techn~qucs for forecastrng future earntngs. N o  factors were found to be 
statiittcally stgntficanl tn cxplalntng negauve Valuc L tn r  forecast errors dunng the 1971 - 1976 pcrtnd. 

Durtng the 1977-1982 honzon. the perccntagc change tn the payout ratto agatn was arsrrtatcd 
stgnif~cantly wtth postttvc I'uluc L n c  errorb. I n  addit~on, there was a stgnificant. postttve rclatlonshtp 
bctuccn bond dt~wngradings and postltvc C'ulue Line errors. Ncgattvc Vcrlue I.tnr crrors wcrc 
s~piif icattt ly assoc~atcd u.1111 bond upyradtngs. There was also cvrdencc that Volur L n e  stgnificantly 
u t r t l r r cs t r i~~~ teJ  I~ t tu rc  earnings growti] for ftrtits wtth a htgh cwffictcnt of vartat~ott o f  carnlngs. 

I n  aunt tltir cv~cisnce suggol\ titc Valur 1.m- earnings fr,recasts adequately constder each of  thc 

lactors Identilied ahove cxccpt tile tmpacl of changes In 2 ftrm's divtdcnd payout ratlo. the effects of 
hlrnd rating changes, and. to a lesser extent. thc v~la l t l t ty  of past carntngs. Conwqucnlly, u x r s  of 
I.tilur Lnr data should he aware o l  potent~al blares III I'ulue b n r  earntngs forecasts for firms likclv 
1, change stgnificantly thctr dtvtdcnd payout policy. lor ftrms likely to havc a bond downgrading or 
llpgrading ovcr the forrecas~ hor~zon. and for ftrms wtth h~stortcally volaltle earntngs. Unfortunatel\, 
lorcearttng changes tn dtvtdcnd payout rat~os and bond ratsngr a ttscll a dtfficult matter. I t  can he 

howcvcr. that although thc explanatory variable, eram~ned wcrc not gcncrally stgnificanttv 
wtth each other. there werc stgnificamly posltlve ( 4  0.287 and s0.317) conclat~ons 

hetwcen downgradings and nuclcar constructtoll durtng the 1971-1976 and 1977-1982 pen& 

respect~vely) and stgniftcantly ncgattve corrciatrons ( -0212 and -0.170) bctwccn upgradings and 
nuclear constructton. ' h s  suggcsts that I-blur L ~ n c  carntngs forecasts wcrc less reliable l o r  firms wtth 
s~gttrftcant nuclear wnstructton progrants. Addit~onal support for th15 fact can be tnferred bv 
ohrewtng that durlng the 1977-1982 ttmc period, 62% (32 of 52) o f  the firms whose carntngs wcre 
I,vercstlmated by I/ulue Lme, were tn\.oi:ed with nuclear cons~ructton chtle only 3 1% (14 ,.-.. o f  38) o f  the 
ftrms where Vulue Ltnr  undcresttnlatcd earn~ttgr wcrc tnvolvcd w ~ t h  nuclear constructlv.,. 

I'crlue I.rr,e perforrneJ very wcll tn lorecasttng earntngs pcr share rn thc 1971 1976 and 1977-1982 
ttnle tlorlzon, rclat~vc to ertrapoiauvc forecasttng methods I t  was clcarly supertor i n  forecast~ng the 
dtrectton of future carnltlgs &routh and provided f<~rccasts that werc among the best when cvaluatcd 
usmg vartous tests o f  acwracy. Among the extrapolattvc models. tmpllcd growth and h~stortcat baok 
value growlfa ratc models performed best. 

Thc results are I rom two specific past tome pcrtods. but Vulue Ltnc performed conststcnlly well tn 
both per~ods. The cvtdencc supports the use of five-year Vulur L n c  carntngs forecasts as an actmate 
o f  future ~ r o w t h  rates tn future cost of capttai rate cases. Vulur L n c  lorecasts b a u d  o n  lhrce and 
four-year ttmc horczons appear t o  havc a stgmltcant upward btas 

3 he tlrc mtcro-analysts of Gjluc Ltnc (orecdst crrors mtght asstsc u x r s  t o  detect h a w s  tn 

t i te  I'olw Ltnc forecasts In thts study Value Lnc forecast5 ovcrcatmatcd luturc eamtngs when hmr 
tncrcarcd thc~r  payout ratlos o r  tf a ftrm's bonds wcrc downgraded They u n d c r a r l m a t d  when a 

f ~ r m  s bonds werc upgradcd or IT a ftrm had "cry volatttc carntngs Frlor to the bcgnmng of the 
forctast hortzon As ts true wtth all cmptr~cal studtcs, the results may pertaln onljr t o  thc tndustry and 
tttnc-pertods studtcd Addl t~onal  work 1s necdcd to asccrlatn whether the ftndtngs wt l l  prore 
appltcable to other tndustrtcs, ttmc-pcrtods, and analyvs 
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Predict ing L o n g - t e r m  Earnings G r o w t h :  
Compar isons o f  Expected R e t u r n  Models,  
Submar t inga les  a n d  Va lue  L ine  Analys ts  

M. S .  ROZEFF 
University o f  lowa, lowa City,  lowa, U.S.A. 

This paper dcrivcs four-five yc;tr predictions of growth rates of accountitlg 
earnings per share iniplicil i l l  rour cxpcctcd relurn lllodels commo~lly used ill 
lilliltl~i;~l research. A comparison of such grow111 rates will1 tllosc produced 
itlld rcportcd by Valuc Lillc un:~lysts ; I I I ~  tllosc gcncrated by i\ s u b ~ n i ~ r \ i ~ ~ g i ~ l c  
lnodcl rcvci~lcd tlic lollowing: two cxpcctcd rcturll ~ ~ ~ o t l c l s  -- tllc Slii~rpc - 
Lintllcr Mossill tnodcl itnd ~ l l c  I%l;lck ~nodcl -wcrc sigl~ilic;t~t\ly Inore 
;tcci~r:l~c III ; I I~ ~ I I C  S U I ) I I I : I ~ I ~ I ~ ~ ; I I ~  I I I O ~ C I .  t110i1gIl 1101 ~iglrilici~tl~ly 11101e 
i~ccur;~lc t l ~ i l l l  the other rctilrll lnodcls. I-lowcver, the growlll rate forecasts 
provided by Vi~l t~c Line signilici~rltly ourperl'orlncd all tllc otlrer n~otfcls 
tcstcd -none of which relied 011 tlrc dirccl input oI' i\ s c e ~ r i ~ y  itliilly~t. 

K E Y  wour)s Forecasting Earr\ilrgs growth Co~npilrisons Empirical study 
Al~;~lysts Vi~lue Line 

! An extensive body of literature evaluates the short-run (Icss illan 15 ~nonl l i s )  e;lrnings I'orccnsts of 
security analysts  and lime-series modcls.' Tlic iniport;~llcc of  [his  subjcct to accounting nnd 

I f nance is that  ;I variety ol 'applications sucll ;IS firm v i ~ l u i ~ t i o ~ ~ ,  cost  ~ S c i ~ p i t i t l ,  and cvcnt studies 

requirc thc measurcnicot o fearn ings  cxpcctutions. tIowevc~., cxccpt I'ori~ rcccnt paper  by Moyer el 
I at. (1983) ,  little work hils been tione t o  this point i n  studying long-run earnings f~7rccasts. 
I Moreover, a p o ~ c n t i a l  source of earnings forecasts--expcclcd I t t u r n  models-has been 
i overlooked. 
i This paper evaluates the  accuracy orlong-ter ln Sorccasls of  growth ratcs of antlual earnings per 

i share.  Six soiirccs of forecasts a re  uscd: a subrnnrlingalc model, the I,'(I/IIC Litte Ir~r.c.sr~rtorr S~trrcrj.,  
and four expected return models. E i ~ c h  expcclc(l returlr nlodcl is combined with tlic 
C;orrloll S l~ ; lp i ro  c o ~ ~ s t ; ~ l i t  yrowtll ~ l ~ o d c l .  I"irrtl:c~, cc l la l~r  c ~ l ) c c t c d  ~ c t u l n  ~ n o d c l s  use tllc beta 

coeflicient a ~ l d ,  a s  such,  Ic ld  insiphr illto tllc uscI'~111lcss ol' I)ct;~ il l  ;I li)r.cc;~stirlg corllcxt 

'I Iic p q x l  C O I ~ ~ ~ I ~ S C S  ~ I I I C C  scctiolis S C C ~ ~ U I I  I ( ICSCI ibcs I I I C  six I ' o ~ c e i ~ ~ ~ i ~ t g ~ o ~ ~ r c c ~  I I I I ~  slates L I \ C  

- - - . .- . - . - 
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I~ypotllcscs. Tcsts or tlic I~yr)othcscs ~ I I C  prcsclltcd il l  Scctio~l 2, Sccliotr 3 oll'crs tcntativc 
c o ~ i c l u s i o ~ ~ s .  

I .  I 'Ol~LCASl~INCi SOUIICES A N D  C1YPOTl-IESES 

This scction ( I )  dcscribcs how six scts of  growth rate forcct~sts ofeitrnings per sli;lre itre derived and 
( 2 )  tliscusses thc Sormill hypothcscs lo bc rcstcd. 

S u b ~ ~ ~ a r t i n g s l e  r~~odcl  
Evidence t l i i ~ t  meitsurcd annual a c c o u ~ ~ t i ~ l g  incolnc is a s u b ~ i i i ~ r t i ~ ~ g a l c  0: some sitnilar process can 
be found in L h I 1  and Watts (1972). Albrccht r /  a / .  (1977), i~tid Watts and Leftwich (1977).' 
Altllough ~ncasurcd (rcportcd) annual cnr~i i~igs  pcr sli:~rc Inily not be precisely n subn~iirtingale, a 
submartingale proccss is i~icli~dcd ~ C C ~ I L I S C  01' its iIPpci\r;IIiCC i l l  ntllnerous sti~dics as il benchn?ark 
Sorec;~sling tcchniqi~e. Another rciison for iticluding thc subrnarri~lgale model is to compare its 
forecasts to thasc rcportcd in klic Cf(jlrti~ Litril Itrr.c~.sltrrorl Strrrcy.. Such co~nparisons have been done ' 
for l't~recasts of thrcc to liftccn months ( U I  owli i11it1 liozcll'. 1978) but not farcc;~sts of four to five 
years. 

The subniurtingulc motlcl (SUI3). its usctl hcrc. cstimi~tcs Ihc cxpcctcd nnnu;~l growth rate of 
accou~iting carnings per share as the avcragc compound annual ratc of growth of earnings per 
sharc o r  thc ten-yci~r pcriotl prcccdi~lg the test period. Tlicsc Ilistoricul growth data are obtained 
I'rom vitrious issi~cs ol' tlic Vnlrtc Litrc, Itrr.cl.\/tirc~rrr S~rr.i.cj.. 

\'ali~e Line forcc:~sts 
l'hc I'irlrrc Litrc ~trr~c~sfrrrc~rr~ S~rrr.c*!~(VL) c o ~ l t a i ~ i s  forcc;~sts ol 'ci~rni~igs per sllnrc ~ i i ; ~ d c  by the Vi~Iue 
Line security auolysts Sor timc pcriods Sour to live yciirs into the Suture. After adjusrment f'or 
citpital changcs, thcsc lo~ccusts, iu co~i ju~lc t ion \vith ~ I C ~ L I ; I ~  carnings pcr slii~rc ill  the basc period, 
arc cotivcrterl to VL I'orccasts o f  u c o ~ i i p o i ~ n d  ; i ~ i n i ~ i ~ l  growth rutc for c;lch lirm in the sample. 

Thc importance o l ' tcs t i~ ign~~i~lys t  Sorccusts iscxplai~icd by Urowl~ and RozelY(1078). They argue 
t11;1t sincc rtnalyst forecasts ilrc purcli;~scrl in a Srcc market they arc likely to be informed forecasts 
wit11 a marginal value escccding tI1i1t o f  less costly forccast alternatives. According to this 
reuso~ling, the VL fo rcc i~s t~  should bc Inorc ;lccilraIc than tllc SUB forecasts and those derived 
from the cxpcctcd rcturli models (st;~tcd ncxl). 

Espcctcd rcturn ~uodcl forecasts 
A tccliniquc that has not previously bccri exploited 11) obtain enrniags forccasrs is to use expected 
stock ratc ol' rcturn ~iiodcls iu conjunction \virll the Gordon-Shapiro (1956) constant growth 
~noclcl. This si~bsectio~i s l~ows how to cxtracl car~iillgs pcr sharc growth rate forecasts from these 
modcls. First. tlic four cxpcctcc! stock rate of return models arc cxplaincd. Secondly, the paper 
proceeds Lo show how growtll rate I ' V ~ C C ~ I S ~ S  ilrc ob t i~ i~ icd .  

( I )  tlic cor i ip i~r iso~~ ~ c t u r  ns (CMII)  I otlcl ( M;~sulis. I9XO: Ijrowll :111cl W;trucr. 1980). \ 
( I )  tlic ~narkct  ;~cljt~stcd r.ctirrIIs (tv1AII) ~iivdcl ( L ; I ~ ; I I ~ ~  ;111d JOIICS, 1979: Urown and Wi~rtlcr, 

1080). 
(3 )  the Sh:irpc L.i~ilrlcr Mossill ( S L M )  nlotlcl (Sliarpc. 1964: Lint~icr. 1965: Mossin. l966), 
(4) tlic Di;~ck ( U L K )  rnotlcl (D1:tck. 1972). 

I !:or cxalnplc. 11i1II i ~ t l d  WitIIs (1072. p (,KO) COIICI \ I I IL ' :  ' c ~ ~ ~ ~ ~ ~ q ~ ~ ~ ~ ~ ~ I y  our C O I I C I L I S ~ O ~ I  is III:II ittcol~re can be 
char;lotcrizcd on uvcrilgc as it suhtrr;rr~i~rp;~lc or sotnc sirlrilnr proccss' 



The C M R  modcl assumes that the expected rcturtl on stock r at time T(E(R,,.)) is an expectation 
that is specific to each security. However, a risk parameter such as the beta coelficient is not 
explicitly included in tliecxpected returncalcul;rtio:l. Inslcad, !Ireexpccted stock rcturn ut time Tis 
measured as the arithmetic rncan of the rcalizccl returns ol IIlc stock in a prior pcriod. T o  the extent 
that individual means of stack return distributiot~s d i rer  as a rellection of  risk din'erences, the 
C M R  model allows for individual dill'crenccs i l l  risk. 'This model (see Masuiis, 1980) llas beell 
tested by Brown and Warner (1980) who found that i t  cotnpared favourably with alternative 
expected return models in detecting abuormel perlbrtnance. 

The MAR model StiltCS that tllc cxpcclcd rcturn on stock i : t t  t i t~ic 7'cquals thc cxpcclcd rcturn 
on the rnarket (dcnoted E(R, , , ) ) ,  which is thc same for all stocks. As for the C M R  tnodel. no bct;t 
coefficient is used in calculating expectcd rclurns. However, unlike tlic C M R  model, tlie MAR 
model does not allow for individual risk diHerences among stacks, since all stocks are assumed to 
have the satne expected return, na~nely, the oxpcctcd rnitrkct return. T o  estimate expected rnarket 
returns, an arithmetic average of pas[ returns oil the cclt~;illy-wcigli~cd (Cc~l tcr  Tor Rcse;~rch in 
Securilics l'riccs) CI<SI' itldcx is uscd. 

The SLM model is ii~freqt~ently rcrerrcd to as thecapital assct pricing model o r  CA PM. It is used 
in its ex ar?tr fortn: 

) = R , ~  + L [ ~ ( ~ h f l  - R, l l j ,  (1) 
where 

R,, = interest rate on a US. Treasury security ovcr [lie forecast horizon, 
pi = bcta coellicicnt 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 forecast period is 1968-1972 and ils base year is 1967. TIle four 
year forecast period is 1973-1976 and its base year is 1972.111 estin~ating expected returns using the 
SLM model, R,, f a r  the forecast period 1968-1972 is taken as the yield-to-maturity on a five year 

,! I1.S. Government security as of December 1967. Similarly, for thc forecast pcriod 1973-1976, R,,. 
is the yield-lo-maturity on a four year U.S. Government sccurity as of December 1972.3 

E ( R M T )  is estimated precisely in the same manner as in the C M R  model, namely, as an average 
over past rcalized market returns. 

The bcta coclEcients of individual stocks were cstitnoted in two ways. First, the expected beta 
was measured as the historical beta coellicient of the stock over the 84 months up  ta and including 
month T. This beta was simply thecovariance of tile stock's rcrurlls with tltc tn i t lk~[  dividcd 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 tetldeticy of betas to regress towards tlie value I .O 
noted by Blume (1971) was taken into account. The method for doing this is Blutne's 

The last expected return rnodel is the BLK model. This can be stated in e s  rlrtre form (Black, 

\ 
1972) as: 

where E(RZ , )  is thc cxpccted rclurti on thc minimutr~ variancc portl'olio whose return is 

' Schaefer (1977) points out the pitfalls of'using yield-to-m:lturity as a surrog:ltc for the intcrcst r:ttc on o nosoupon bond. 
Livingslon and Jain (1982) estimate the biases involved. Since for bonds of maturity lour to five years, the coupon bias is 
conroriably srnall (or the order or tcn basis points). the ctTccl is ncglcctcd in  his p;tpcr. 
' For example, to adjust tlic bctas computed ovcr the 1961 - 1967 tirnc pcriod. [Ire betas of all stocks on the CRSP file from 
the 1954-1960 pcriod werc regressed on the betas orthc same stocks frorn the 1947-1953 pcriod. The resulting regression 
cocficien~s were then used to adjust linearly the 1961-1967 betas. 
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uncorrelated wit11 the return on the ~narket  portfolio. Utllike R f ,  in the SLM model, E(H,,) is not 
observable at time T. Historical rclurns arc frcqucntly uscd to estimate this modcl (13lack er a / . ,  
1972). Whcn (his is donc, thc IILK nlotlcl cell bc written 

7, and )', are arithmetic averages of rnonthly esti~nates of E(R,,.) and E(RAtT) - E(RzT). The 
estimation method of Fama and Macbcth (1973) WiIs used to o b ~ a i n  the gamma esti~nates.' 

The forecasting model can now be formuli~tcd by obtaining j;,, and 7, i1s oftime Tand using these 
as estimates of future gammas. The procedure is lcgililnate since Fama and Macbeth have shown 
that the gamma variables are stutionary and hevc autocorrclittions that are essentially nil. 

Obruir~irrg gro~c.rlr raft JOrcctrsrs 
Suppressing the rime subscript T for sin~plicity, tile cxpcctcd return or  security i according to  
rnodcl j i s  dcnoted E(Rij). Given the expccted rate of return of sccurity ifrotn model j, each model's 
cxpccted grawth rate orcarnings pcr sllnrc \vifl be cxtr;~ctcd by ;~ss~ttnitig t h ; ~ ~  c;~ch firm possesses 
investment opportunities which are expected to provide a constant rate o r  growth of earnings in 
perpetuity. In other words, the'constnnt grawtll' modcl is ~ I S S U ~ C ~  to hold for ench stock (Gordon 
and Shapiro, 1956, Miller and Modigliani, 1961). 

Let g,, be firm i's rate of pricc il~crensc, g,, bc its ratc of growth ofdividends per sllare. and gi,, be 
its rate ol' growth ol'enrnings per sharc. I n  the constant growth modcl, the expected rate of return 
o r  sccurity i is given by: 

(?,, = randam cnd-of-period pricc p c ~  shnsc 
d,,  = random end-ol-pcriod dividcnd per shal c 
Pi, = current price per share 
D i ,  = current dividcnd per s1lat.e. 

Hence: 

Bi Pi , - Pi" Di"( 1 + gi,) -+ - --- 
Pi" Pi" 

+ 6ip 
Pi0 

Assuming giJ = gip = gi 

A key assutnption to obtain theconstatlt growth is [hill thc lirln's payout rittio ofdividends from 
tilt ~iings is c o ~ l s l u ~ ~ t .  I'his cllsurcs tllc cqu;~lily ol ' t l~c gl.owtl~ rules ol'divido~lds. cnrnings, and pricc 
per share. Violatioll of thc constatit payoul ratio i~ssuniption occurs for a variety of reasons such as 
a c l ~ a ~ ~ g c  in t11c lirln's illvcst~nc~ll oppor~ut~i t ics  or a c l l ; ~ ~ ~ g c  il l  ils litli111ci11g 11lix. To  lllc cxtcllt t l l i ~ t  

the constant growth modcl rails to cicscribc thc lirln's cxpccted rate ol'rcturn, the derived estilnates 
of g ,  will contain tncasurclncllt crror which will bias thc tcsrs against thc expccled rcturrl models. 

' I an1 grateful  to G a r y  Sclilarbaum lor supplying tlrcsc estimntcs 



--4 Since each expected rctitrn lnodel estinlales E( R , )  by L:(R,,), equation (6) can be solved to obtain 

I 
model j's irnpl~cit forccast ol 'g,, tlcnotctl g,, or :  

I I-iencc, by cstitllatitlg I;'(/(,,) atld obsct vitlg the curtctlt divitle~id yield, a I'orccast by tl~otlel j o f t h c  
firm i's growth rule ol' earnilig per sllirrc. g,,. is cxtrnctcd. 

Statement of hypotlicscs 
The empirical results it1 this papcr will be i~ltcrprctcd with rcfcrcncc lo scvcral hypoillcses, which 
are presented and discusseti bclow: 

H)"llor/rc~~is I. Expected return models illat lrsc (I.\. nirtcl itlfor~nalion oti stock beta 
coellicients conlniti irnplicit earnings per share growth rutc Sorccasts that are not more 
accurate tharl thc inlplicit carnitlgs per sI1al.c growl11 rutc I'orcci~sts ol'cxpcctcd return 
models that d o  not use information on beta cocllicicnts. 

The SLM end DLK ~nodels itlclude beta inrortn;~tion whcrei~s tllc CMR and MAR ~nodels d o  
not. Rejectio~l oTHypotl\csis I Incans that the beta-bi~sctf cxpcctcd rcturtr modcls can bcemployed 
to obtain forecasts ol'earniilgs per share which arc si~pcrior to thosc obtained Sron~ the non-beta 
stock returti modcls. Assuming tliut earnings growth rates observed for a ruturc period reflect tlle 
prices and the cxpccted rcturns established ;I[ thc start of the pcriod, rejection of  f-iypothesis I 
provides an ii~dicatiou that the nlul.kct. in sctting cxpcctcd rcturns. uscs bctas or their 
informational cquivalcnt as opposcd lo neglecting bctas as ~ h c  C M R  and MAR do. " 

Thc forccasrs ol'tllc cxpcclcd rclitrtl ~notlcls c;it~ illso hc colnp;lrccl with tlic SU B model forecasts. 
These cotnpii?isb~l~ providc a t l i l t~ral  cllcck 011 wll~thct  tllc cxpccted return tnodcls co~nbirled with 
the constant growth modcl i\rC producing forccnsts tllot ;ire reasonably competitive with the 
process which, ;iI least approxi~n;~tcly,  gctlcriitcs atlnual c;trtlings. 

H)potlre.\is 2. Expected return tnodels contain itnplicit earnings pcr share growth rate 
farccasts that atc not rnorc accurate t l lu t l  tllc I ' O I ~ C ~ I S I S  oSt11c growtl~ r;itc oI'ci~~'~litlgs per 
share dcrivcd using the sub~i~;irting;~lc ti~otlcl ol' earnings. 

A third test compares the forecastitlgahility ol'thc VL model with the expected return ~nodels. If 
the procedure uscd in this paper to extract forcc;~sls frotn tile expcctcd rcturn modcls was ellicie~it 
enough to extract rorecasts that reflected all informntion available to the market, then the VL 
model forecasts woulcl not be rnore accurate than the expccted return model forecnsts. Since the 
procedure uscd is clei~rly crude comporcd L .  the infor~nntion processing of anitlysts, i t  is 
anticipated that Hypothesis 3 will be rejccted ill favour of VL. 

Ifyl)otlrcsi.s 3. TIIC VL I'orccasts of the growth rate o r  c;~rninys per share arc no more 
accur;ltc tI1;11i [lie earnings Sorccnsts of thc expcclcd rc1ul.n models. 

Fitlully, sitlce thc Ictlgthy litcr;rturcco~~lpurit~g i ~ ~ l ; ~ l y s t  So~ccnsts will1 t l~osc ol.titnc scl.ics modcls 
is confinctl to sllort rorccast horizons (see I.ootnotc I ), i t  is ol'itltcrest to con\parc tllc VL forccnsts 
with the SU U l'orccasts ovcr t11c lotlg lotccast Iiorizot~s uscrl i l l  this 11;ll~cr. 

/ f j / l O l / l l ' ~ ~ ~  4. Tllc VL forccnsts of  the growl11 rntc 01' ci~rnings pcr shi~rc  arc no more 
acci~ratc rhnn the forecasts of thc SUB inodcl. 

Rejection ol' Ilypothcsis 4 in l i~vour 01' VL superiority would provide I'urthcr evide~lce ol'a~lalyst 
forccast superiority relittive to time-series modcls. 
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Samples 
Tvvo replications ol the expcri~nent wcrc conducted. In tlie lirst, tirne 7' was year-end 1967 and 
fcjrcciisted ecrrriings wcrc lor 1972. Thc lirsl253 lirlns (in alphabetical order! were selected from the 
CRSP tape which nict the criteria: ( 1 )  return dstn itvi~ili~ble during 1961-1967: (2) covered by 
tlic I'cllitc Li~rc. I~roestrirc~~rl SIII r,clj. i ~ s  of  Dcccnibcr 1967; (3) Deoembcr liscitl year; and (4) positive 
earnings per sharc in 1967 and 1972. The sccot~d replication set T a t  Dccetnbcr 1972. The saniple 
size was 348. The criteria were similar with the corresponding changes in dates, namely, return data 
available during 1966-1972 and positivc earnings per share in the base year 1972 and test year 
1976. 

Thc rcasons for thcsccritcrin follow. Thc rcquiretncnt that a samplc firm have return data 011 the 
CRSP tape in the base period aliowctl conlpittn~iatt of tlic firm's bctzt cocflicient usi~ig this data 
source. The lirin had to be covered by the I'nluc Lirie I~~tleslnrct~r S~lrucy to ailow forecast , 

comparisons to be made. Use of thc Dccclnbcr fisc:tI year-end cnsurcd that all six nlodel forecasts 
wcre based on coniparable amounts o rda ta  relative to the fiscal year. Furthermore, the VL model 
rarecasts had to bc conditional only on annual car~lings of the base yeirr. The requirements of 
positive earnings per share in the base and test years allowed for positive growth rates. (The 
positivc earnings criterion, a s  it turned out,  was not binding in [he lirst test period. 111 the second 
period, ten firms were eliminated because of this criterion.) 

Altl~ough it is unlikely that tlie sarnple selection procedures materially afl'ected the outcomes of 
thc expcriniellts, lhcy (lid rcs~111 it1 noticcitbly lcss risky si1111pl~ l i rn~s  thitn thc rnarkct as a whole. 
The average bcta for both salnplcs was 0.85. As such. thc tcst results may not gcncralize to the 
entire population o r  firms. 

'I'cst procedures 
Because Jauuary 1935 was the starting tlitte for cnlculating tllc 13LK nlodcl estimates, that date was 
the starting point Tor most of  the atllcr rcturn ci~lculatioris. T t ~ u s ,  in estimating the C M R  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 estin1:tting mean market returns, the average of monthly returns 
was round ovcr tllc time period beginning in Ji~nuitry 1935. The market index was the equally- 
weiglltcd return index of all stocks on  the CRSP tape. Finally, in estimating the gammas for the 
R L K  model, the monthly averages wcre also taken ovcr tile period starting in 1935.6 

The SLM   nod el requires risk-free returns i~nd .  for this purpose, yields-to-mttturity on U.S. 
Government Bonds of the relevat11 maturity were einployed. Tile data source was Mood~;s 
MurricEpal arrti Go~~er~rrtrcrrt MZ&ol. 

Let a i  =growth rate of actual earnings per sllare for firm i and gij  = growth rate of forecasted 
earnings per share Tor firm i by nielhod j. In each lest period, a vector oferrors lai - gijl = c,, may be 
calculoted for each method j, where cij is the absolute value of thedilTeretrce between the rorecnsted 
and realized growth ratcs. For hypothesis tests of two models, an appropriate design is a one-sample 
or  ~natched-nitirs case witli self-pniring hy lirtn. Tllc n~cmbcrs oTci~cli pair arc crrors, cij, from t l ~ c  
two rnoclels, which are reduced to a single observation by taking tlle dillerence in the errors. TIie r -  
test is the usu;tl pitrittnctric tcst of  thc tnciltl dill'crcncc and t l ~ c  Wilcoxou sig~icd rilnks tcst is an 
alternative noti-parametric test of  tllc ~nedian dilrerencc. Botll tests were conducted. But since the 
rcsulls were sirnilar, only the paired I-tcst rcsults are rcportcd. 

All I C S ~ S  wcrc also conduclcd using mc;lrl returns cnlcul;~tcd ovcr thc most rccenr 84 ~ n u n ~ h s  The results were essentially 
the same as lhosc rcporicd in the papcr I T  nnyth tng .  thc longcr csti~nnlion pcriod bcncficcd the C M K  model. 



Rcs~tlts 
Table 1 contains summary statistics of  the error distributions generated by the models when 
reglession-adjusted bctas were employed. 

The avcrage ol'devi;!.lio~ls. cli - gij, was computcd lor ill1 satnple lirms. Such deviations measure 
the average bias of the forecast tiiodcls. I t  appcurs thirt, in pcriod I, all tlie motlels tended to 
overforecast earnings growth. In period 2, the ilvcrnge deviation of tlie return models was slight, 
whereas VL tctldcd to ovcrforccast 011 avcrilgc. I.lowcvcr, Ihc f l . i ~ ~ t i ~ t i  01" lirtns ovcrcstimatcd by 
VL (58.0 per cell0 was quite close :o the friictions for the other models. This suggcsls that the 
sample average deviation for VL was heavily inllueticcd by a few firms. 

Table I .  Summary staristics 01" error disr~ihutions't -- 
Error tncastlre SLJB M A R  CMR SLM BLK V L 
----- --- 

Avcrage deviation - 0.001 - 0.062 -0.05 1 - 0.049 -0.051 -0.046 
M A  BE O.ll5 0.112 0.117 0.105 0.106 0.088 

Periocl I ,  MSE 0.046 0.032 0.034 0.031 0.03 1 0.0 18 
1967-1972 RMSE 0.213 0.178 0.184 0.176 0.177 0.135 

';;; Forecasts 
overestim;ltcd 56.1 81.8 72.7 72.3 73.5 64.0 

---- - --- 
Aver;ige tlcviiltion 0.040 -0.002 0.012 0.01 1 0.008 -0.030 
MADE 0.146 0.140 0.147 0.137 0.137 0.1 18 

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 
overestirna~ed 47.2 58.9 53.4 52.9 53.7 58.0 

* MAR = Maiket adjusted return; SUB = Subnli~rtingale: CMR =Cotnparison return: SLM = Sharpe- 
Lintner-Mossin: BLK = Blilck; VL = Value Line. 
t Based on adjusted betas I'or thc SLM and ULK modcls. 

The mean absolute error (MADE), defined as the saniple average of Ini - gijl. better reflects the 
overall forecasting perfortnatice of the tiiodels since i l  takes into account tlie average error size. In 
period I, VL's MABEwas lowcst at 0.088, followed by SLM atid 13LK at  0.105 and 0.l06,while the 
other three models had MABE's between 0.1 12 and 0.117. Two other sunitnary error measures, 
which give greater weight to large deviations, are nicitn squarccrror or  MSE (the satnple average of  
(a, - g i j ) ' )  and root mean squared error or  RSM E ([lie square root of MSE). Using these measures 
ai  forecast accuracy, VL was most accurate followed by the four expected return rnodels all of 
which were Inore accurate than SUB. 

In time period 2, VL had the most ilccurate forccilsts. Using MABE, it again appears that SLM 
and BLK had smaller errors than the CMR. MAR, atid SUB models. Using MSE, all tnodelsother 
than VL appear to hnve approxitni~icly cqual lorccast i\ccuracy. 

Table 2 contains the r-statislics for all pairctl cotliparisons ovcr both sample periods and using 
both thc historical beta atld tllc regression-adjustcd bcta. In  rci~ding tliis ti~ble, n positive /-statistic 
means tliat the tnodcl at the top lias lowcr crrors tIi;\n the model at the side. Since the results are 
vet y sitnilar for both beia estitiiatiotl ttlcthods, tlic discussioti cotlcetltratcs on the regressioa- 
adjusted beta case. 

In both sample pcriotls. both I l~c  SLM i ~ n d  IjLK mo(lcls protlttcccl sninllcr crrors i l l  Iiigli levcls of 
confidence than the two non-beta expcctctl return rnodcls -MAR atid CMR. Hypothesis 1 is thus 
rejected. I f  one were attetnpting to gnugc the markct's cxpectatiotl of future earnings growth via 
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the murket's expcctcd role ofrcturri and tlic rcvc;~lcd divitlcnd yicld. thcli o ~ i c  would bc bettcr oil' 
employing either of the two models that use bcta. Tlic corisiste~icy of the  results over thc two test 
periods strengthens the co~iclusion that use of thc bcta cocllicicnt enllanccs tlic predictability o f  
expected rate of 1.ctur11 and Iicncc car~rillgs growtlr. 

T o  check on the elficacy of the procedure by which the expectcd return model forecasts were 
extracted, those models wcre compared with the SUB modcl. For the non-beta models, the r -  
statistics were less than ordinary convcntion;rl lcvcls in both of kllc tcsr pcriods. A cotnparison of 
MAR against SUB produced I-ststistics of -0.50 a n d  -0.40. Thcsc results indicate that 
Hypothesis 2 cannot be rejcctcd for thc tion-bct;~ ~nodels,  ;ilthougIi the M A R  modcl provided 
slight indication of outperforming tlie SUB ~nodcl.  

For theSLM and BLK models, llle I-statistics wcrc positive a ~ i d  signilicent in boil1 tinie periods. 
A comparison of  SLM against SUB yicldcd I-st;~tistics of 1.76 iit~d 2.78. whereas in siniilar 
comparisons, BLK yielded 1.58 and 2.68. This is reasonable evidence for rejecting tlypotliesis 2 in 
favour of the alternative hypothesis that SLM and BLK produce smnller errors than SUB. From 
another point of view, this result is i~npressivc: a relntivcly simple manipulation of the expected 
return models, i~ivalving extrnpolution of the cxpcctctl mnrkct rcturn i ~ n d  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-scries modcl of annual earnings. This intcrprctation 
indicates that the SLM and I3LK cxpected return models itppear tocapture an important aspect of 
the market's return generating mechanism, arid that the forccast extraction procedure has 
reasonable power. 

Thenext hypothesis tests irivolve the VLforcci~sts. I t  isclear that Hypothesis 3can be rejected at 
high levels of significance. By widc margins, VL protfucccl lower forecast errors tliirn all tlic 
expected return models, including the more accurate SLM and 13LK rnodels. 

The last comparison, Ilypothcsis 4, cveluatcs VL, ag;lirist tlic TS model. 111 both s;~mplcs. tlie 
forecasts of carnings pcr share growth wcrc statistically supcrior to those ol'tlie TS model. This 
provides additional evidence that security analysts produce more accurate forecasts than time- 
series models. 

The results of the tests were quite unifor~n in the two time pcriods. The avcrage analyst error in 
forecasting the future annual growth rate for the following four to five year period tended to be 
about 1.7 per ccnt bclow thc crrors of thc SLM and IILK expcctcd return niodels. whereas the 
errors of the latter two models were about 0.7-1.2 per cent bclow the errors of thc remniiling 
models, including the SUI3 model. 

3 .  CONCLUSIONS 

This paper hasshown that cxpected return nlodelscommonly uscd in the finance literaturecontain 
implicit farccrrsts of the growtli rate of :iccoit~iti~ig earnings pcr sharc. For the comparison returns 
model (CMIZ) and the market-adjusted returns rnotlcl (MAR),  the rcsulti~lg forecasts were no less 
accuratc than a sttb~niirtitig:tlc tiiodcl. 0 1 1  tlrc ollicr h i ~ l ~ d ,  I ~ O I  tlic Siiiirpc- Lintncr-Mossin (SLM) 
and Black (ULK) models. thc forccnsts wcre signilic;~ncly more accurate tliirn those generated by 
the s u b n i : ~ ~  iitignlc tiiodcl. 

Eviclence that sccurity analysts forecasts arc niorc accurate th ;~n thosc of less costly i~lternatives 
is also provided. The forecasts of four to live year growth ratcs of earnings pcr share produced and 
reported in thc L'ulric Lit~e l r ~ r ~ e s r t r ~ e ~ ~ r  S~rr.~.cy wcrc sliown to bc inore accurate than 011 of the other 
models tested---none of which required tlic tlircct input of'a sccurity analyst. 
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Avista Corn. is a diversified enerav comuanv with utiiitv and subsidiarv ouerations located throunhout North America. Avista Corn. also 
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operates ~v is ia  Captal. xhch o\;ns a I ine company';non-regulated kndrgy and ronenergy businesses Avfsta Cap.tai compaies 
nc ude Avista Energy. Aufsra Energy Canala Ad Aksta Pouer. Avlsta Advantage. Avtsla Labs Avista F ber. Avista Comrn~nlasons, 
Avista Deve opment and Pentzcr Corpora:,on (PRESS RELLASE, 
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CLECO CORP NYSE 1 Industry UTILNL-ELEC PWR /Type Mfd Blend 
Rec Price PIE 
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Clew Corporation holds mvestments in several subsidiaries, including utliity ~ roup,  Clew M~dstream R~~~~~~~ LLC and ~ t ~ l ~ ~  
Construction & Technology Solutions LLC Utlllty Group, incorporated on January 2, 1935 under the laws of the State of Lou~s~ana 
wntalns the LPsC ~unsdlctional generation, transmlsslon and dlstnbutlon electnc utlllty operations serving the Company's tradltIonal 
retail and wholesale customers Utllliy Group serves customers in wmmunlties and rural areas in the State of L~~~~~~~~ 
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Energy East IS a pdblic uiilly hoidlng company whose pnnc pa bJslness is pLrchasfng transmllrlng and otstnbuting electncty In New 
Yotk and Ma~ne and pLrcnaslng, lransporting and d sinouting natLral gas in kev~  York Connen8c~t Ma~ne and Massach~sens 
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FirstEnergy Corp. is a diversified energy services holding company as the result of the merger of Ohio Edison Company and Centerior 
Energy Corporaiion. FirstEnergy companies provide eiedricity and natural gas se~vices and a wide array of energy-related produds and 
services. FirstEnergy's four electric uiiiily companies, Ohio Edison and its Pennsylvania Power subsidia~y, The illuminating Company 
and Toledo Edison, serve wstomers in northern and central Ohio and western Pennsylvania. (Company Press Release) 
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tlawaltan Elecfr8c 1nduslr:es lnc is a holding company wlh subsd~ares engaged in the elecfric uilty. savings bank, he ght 
transponation, real eslate developmenr and o:her busr'esses pr manly in the Slale of hawa~r, and in the pursu t of independent power 
prole& n Asla and the Pacific 
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Pinnacle West Cap la! is engaged, tnro~gh ils s~bs~d!aties, rl tlle generation, transmission, and dstnbuton of electnc tq and sell ng 
energy, prod~cls ano servlces. In real eslale developmen and in ve i t~ re  capllai inveslment. its pnrnary subsidiary 1s Anzona Publfc 
Servce Company Tne company's other s ~ u s  d a::es include SunCor El Dorado. APS Energy Services and Pirinacle West Energy. 
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PNM Resources 1s an evergy holdlng company based In Alb~querq~e. hew Rnexlco Its pmopal substdialy is Puollc Service Company 
of New Mex co. wnlch provldes electrlc poiler avd natura gas .t#lity senrlces to more than 1 3 mlll~on people in New Mexlco Tne 
company also sells pov.er on the v~ho esa e market in the Western , S 
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PPL Corporalfon s an energy and il "y holdlny company PPL contro's abon 11 500 meyavJatls of genera1 ng capauty irt tile Unled 
Stales sells energy n hey J S markets and dei~vers electnc8ry to cilslomers In Pernsylvanla tlle Lnlted K~nydom and Latln Amcrca 
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Net Margin 11% 8.6% 
ROE 17.9% 25.0% 

Zacks Investment Research 

Sls Gr 
1% 

lndus:ry# 193 
PPL CORP 
NDUSTRY AVG* 
S8P 500 

* 104 

EPS Gr 
1% 

Latest Splits: 08/25/05 2000 05/12/92 2.000 Ex-Div Date: 09/07/05 

Pr Chg PIE P G Pricel / Pricel 1 Pricel j ~ e i  1 Div 1 Net I / DebV 
YTD 1 (IPMoJ 1 SYrEst i Book / Sales / CF PIE / Yleld /Margin 1 ROE i Cap 

Div Or 
14% 

58% 1 1 % '  14.7 / 7% 2.6 1.8 8.3 1 0.74 3.4% 10.8% 
16.4 1 6% 1.8 I 0.58 3.4% 5.8% 

Zacks Rank 
Hold 

4% I 17.4 1 6% 9.9 I i l 7 % 1  32% 1 
Companies in industry group. 

18% 
11% 



-YTD(Rel) -6% 

Zacks Investment Research 



Zacks Company Report as of 12/09/05 Next EPS Report Date 02108/06 

PUGET ENERGY PSD NYSE 1 induslv UTIL-ELEC PWR 1Type Mid  Value 

UTIL-ELEC PWR Industry Comparables lmpl 

NDUSTRY AVO' 
g a p  so0 

1 * 104 bompanies in industry group. 
Latest Splits: E*.DIv. Date: 10114105 

Rec Price 
$20 79 

EPS.P/E and Growth &&, YrlYr 
FY EPS PIE EPS Gr 

12104 Ac t  1 55 15 9 23% 

Ave Broker Rec / #Up #Dn I 1-2 

Zacks investment Research 

Puget Sound Energy, Incorporated is an investor-owned public utility that furnishes eiectnc and gas service The company conducts 11s 
bustness pr~nctpally tn the Puget Sound regton of Wash~ngton state PSE 1s on the forefront of the future lnnovattve programs such as 
the PSE EnergyTracker are helping to make them the best energy drstnbulion wmpany anywhere, bar none IPS pati of an ongotng 
promise to offer their customers, community and shareholders unparalleled value m the 21st centufy 

PIE 
13 8 

HOLD 0 0 I 
I I 

Mk t  Cap 
$2401 MM 

52-Wk High $24 73 
Low $20 50 

Sales ( l2Mo) 
$2537 MM 

DIV Rate 
$1 00 

Yield 
4 8% 

Sls Gr 
-7% 

EPS Gr 
-2% 

Div Gr 
-14% 

Zacks Rank 
Hold 
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Personal Finance Main - 

Earnings Center > Company Earnings - 
Earnings Estimates I Broker Recommendation I Forecasts I hrninqs Snapshots I Performance 
Followina a Surorise I Peer and lndustrv Comparisons 

Earnings Estimates 
AVISTA CORP (AVA) 

Sector: Public Utilities 

Industry: Electrical Utilities I - 1 

Last Updated: December 31,2005 First Call Consensus Rec: Bu 

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 pedormance following a given analyst's Drior revisions. and - - 
market capitalization of the company. 

Overview 
Exchange New York Stock Exchange 5 Year Growth -18.90 
52 Week Range 16.31 - 20.20 5 Year Stability 57.58 
Current PE 22.67 Annual Dividend 0.56 
Beta 0.91 *All prices displayed in local currency 

Reported Quarters 

. 
- 0 . 2 5  1 I I 

Last QIr 2 Q I r s  Ago 3 Or. Ago 4 a f r s  Ago 
I 

Estimate Actual 
2 3 4 

Last Quarters Quarters Quarters 
Current Quarters 

Estimate 0.40 -0.08 
Ago Ago 
0.23 

Ago 
0.24 0.52 

Actual -0.19 0.38 0.21 0.46 
Surprise% 137.50 65.22 -12.50 -1 1.54 
Surprise $ Amt -0.1 1 0.15 -0.03 -0.06 

Consensus EPS Estimates 

Period Report # of 
Date Estimates Mean High Low Median 

Q1 Dec 05 3 0.40 0.47 0.34 0.39 



Thomson Financial Page 2 of 2 

FYI Dec 05 2 0.79 0.88 0.70 0.79 
FY2 Dec 06 4 1.47 1.60 1.35 1.47 
LTG 2 5.50 6.00 5.00 5.50 

Earnings Momentum 
1212005 I I I 

#Estimates UpIDown - 1 Week 01 0 I I I 
#Estimates UpIDown - 1 Month 01 0 I I I 
Current Mean Estimate 0.40 
Mean 1 Month Ago 0.40 
Mean 3 Months Ago 0.54 

Data Provided by First CalliThomson Financial Too 
Data Provided by Thomson 
O Copyright 2006 Thomson 
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!/ 

Personal Finance Main :,;,,; 

Earnings Center > Company Earnings 
Earnings Estimates I Broker Recommendation I Forecasts I Earninqs Snaoshots I Performance 
Foliowino a Surprise I Peer and lndustrv Comoarisons 

Mortgage l 
Hi Reca 

Lows1 
b Earnings Estimates 
CLECO CORPORATION (CNL) 

Sector: Public Utilities 

Industry: Electrical Utilities 
B y  3 $;I 1 
I I t I I 

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 comuany level 
sentiment based on analyst earnings revisions. The scoring modeiconsiders the following factors: 
analyst experience, magnitude of the revision, proximity of the revision to the actual earninqs report 
date; range of estimates, historic stock performance foilowing 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 

I Reported Quarters 

~ a s i  Qfr 2 Qtr; Ago 3 Qfis Ago 4 Qt;s Ago 

I Estimate Actual 

Last Quarters Quarters Quarters 
Current Quarters A90 Ago 

Estimate 0.18 0.53 0.32 0.26 
A90 
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 Report # of 
Date Estimates Mean High Low Median 

Q l  Dec 05 6 0.18 0.21 0.13 0.18 



Thomson Financial 

Mar 06 
Jun 06 

Q4 Sep 06 2 0.60 0.71 0.50 0.60 
FYI Dec 05 5 1.56 1.61 1.50 1.56 
FY2 Dec 06 6 1.31 1.49 1.10 1.35 
LTG 3 4.65 5.00 4.00 4.93 

Earnings Momentum 
1212005 0312006 0612006 0912006 

#Estimates UplDown - 1 Week 01 1 01 0 01 0 01 0 
#Estimates UplDown - 1 Month 01 2 01 0 01 0 01 0 
Current Mean Estimate 0.16 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 &!@ 
Data Provided by Thomson 
O Copyright 2006 Thomson 

Page 2 of 2 
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DPL I ~ C  (DPL) 

Sector: Public Utilities 

Industry: Electrical Utilities 

Last Updated: December 31,2005 

I 1 I 

First Call Consensus Rec: Hold 

The Analvst ComDanv Sentiment is NEGATIVE 
Analyst ~entiment\s determined by a quantitative company scoring model that scores company level 
sentiment based on analvst earninas revisions. The scorina model considers the followina factors: 
analyst experience, mag6itude of tke revision, proximity of'ihe revision to the actual earnhgs report 
date. ranae of estimates, historic stock Derformance followina a aiven analvst's Drior revisions. and - " 
market Gpitalization of the company. ' 

Overview 
Exchange New York Stock Exchange 5 Year Growth -9.22 
52 Week Range 23.87 - 28.34 5 Year Stability 33.06 
Current PE 24.02 Annual Dividend 0.96 
Beta 0.93 *All prices displayed in local currency 

Reported Quarters 

0 . 5 ,  

~asi Or 2 Ors Ago 3 Ois Aga 4 Ois Ago 

Estimate Actual 
2 3 4 

Last Quarters Quarters Quarters 
Current Quarters Ago Ago Ago 

0.34 Estimate 0.43 0.20 0.30 0.34 
Actual 0.38 0.13 0.28 0.22 
Surprise% -1 1 .O1 -34.34 -5.08 -35.29 
Surprise $ Amt -0.05 -0.07 -0.02 -0.12 

Consensus EPS Estimates 

Period Report # of 
Date Estimates Mean High Low Median 

Q1 Dec 05 2 0.34 0.37 0.30 0.34 

FY 1 Dec 05 3 1.08 1.10 1.05 1.09 
FY2 Dec 06 5 1.59 1.77 1.37 1.60 
LTG 3 4.67 5.00 4.00 5.00 

Page 1 of 1 
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L 
DUQUESNE LIGHT HOLDINGS INC (DQE) 

Sector: Public Utilities 
BUY 3.40 Sell 

Industry: Electrical Utilities 
. I I , I - I 

2 3 4 5 I 

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 actuai earnings report 
date, range of estimates, historic stock performance following a given analyst's prior revisions, and 
market capitalization of the company. 

Last Updated: December 31,2005 

Overview 
Exchange New York Stock Exchange 5 Year Growth -6.96 
52 Week Range 16.08 - 19.52 5 Year Stability 26.42 
Current PE 14.34 Annual Dividend 1.00 
Beta 0.60 *All prices displayed in local currency 

First Call Consensus Rec: Hold 

Reported Quarters 1 
0.4 

0.3 

0.2 

0.1 

0 
Last Qtr 2 Qtrs Ago 3 Qtrs Ago 4 Qtrs Ago 

Estimate Actual 
2 3 4 

Last Quarters Quarters Quarters 
Current Quarters Ago Ago 

Estimate 0.26 0.39 0.31 0.31 
Ago 
0.21 

Actual 0.33 0.30 0.25 0.25 
Surprise% -14.95 -2.60 -18.83 21.95 
Surprise $ Amt -0.06 -0.02 -0.06 0.05 

Consensus EPS Estimates 

Period Report # of 
Date Estimates Mean High Low Median 

Q1 Dec 05 2 0.26 0.27 0.25 0.26 

FY 1 Dec 05 3 1.15 1.20 1.11 1.15 
FY2 Dec 06 4 1.17 1.34 1.10 1.13 
LTG 2 2.50 3.00 2.00 2.50 
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L 
EMPIRE DlST ELEC CO (EDE) 

Sector: Public Utilities 

Industry: Electrical Utilities 

Last Updated: December 31,2005 

I I I 1 

First Call Consensus Rec: Hold 

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 following factors: 
analvst exoerience. magnitude of the revision. oroximitv of the rev~sion to the actual earninas reoort 
date; range of estimates, historic stock performance foilowing 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 171.69 
Current PE 19.54 Annual Dividend 1.28 
Beta 0.65 "All prices displayed in local currency- 

I Reported Quarters 1 

- 0 . 25  t I I 
Last Qtr 2 Qtrs Ago 3 Qtrs Ago 4 Qtrs Ago 

.I Estimate Actual 
2 3 4 

Last Quarters Quarters Quarters 
Current Quarters Ago Ago 

Estimate 0.13 0.85 0.20 0.06 
Ago 
0.17 

Actual 0.78 0.12 -0.01 0.08 
Surprise% -8.56 -40.00 -1 16.67 -52.38 
Surprise $ Amt -0.07 -0.08 -0.07 -0.09 

Consensus EPS Estimates 

Period Report # of 
Date Estimates Mean High Low Median 

Q1 Dec 05 3 0.13 0.16 0.10 0.14 

Dec 05 
Dec 06 
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ENERGY EAST CORP (EAS) 

Page 1 of 1 

L 

Sector: Public Utilities 

Industry: Electrical Utilities b 1 1 

Last 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 scorlng 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 currencl 

I Reported Quarters 1 

1 

0.75 

0.5 

0 . 2 5  

0 
Last Or 2 Ofrs Ago 3 Qtrs Ago 4 Qtrs Ago 

Est imate Actual 
2 3 4 

Last Quarters Quarters Quarters 
Current Quarters Ago Ago Ago 

Estimate 0.48 0.18 0.19 0.90 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 

Period Report # of 
Date Estimates Mean High Low Median 

Q1 Dec 05 3 0.48 0.52 0.40 0.52 

FY 1 Dec 05 4 1.80 1.83 1.75 1.80 
FY2 Dec 06 4 1.89 1.92 1.85 1.90 
LTG 2 4.50 5.00 4.00 4.50 
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Sector: Public Utilities 

Industry: Electrical Utilities 

Last Updated: December 31.2005 

1 - I I I 

First Call Consensus Rec: Bu 

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 following factors: 
analyst experience, magnitude of the revision, proximlhl of the revision to the actual earninos reoort 
date; range of estimates, historic stock performance foilowing a given analyst's prior revisicks, 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 currency 

Reported Quarters 

1 

0.75 

0.5 

0.25 

0 
Last Qtr 2 Qtrs Ago 3 Qtrs Ago 4 Qtrs Ago 

Estimate Actual 
2 3 4 

Last Quarters Quarters Quarters 
Current Quarters Ago 

0.75 
Ago 

Estimate 1.02 0.68 0.43 
Ago 
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 

Period 
Report # of 
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 
0 3  Jun 06 3 0.83 0.87 0.80 0.81 
Q4 Sep 06 3 1.23 1.28 1.18 1.22 
FY 1 Dec 05 15 2.96 3.10 2.80 2.95 
FY2 Dec 06 15 3.54 3.65 3.15 3.55 
LTG 7 5.00 7.00 3.00 5.00 

Page 1 of 1 
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!. 
HAWAIIAN ELEC INDS INC (HE) 

Sector: Public Utilities 

Industry: Electrical Utilities 

Last Updated: December 31,2005 

I I 1 I 

First Call Consensus Rec: Hold 

The Analvst Com~anv Sentiment is POSITIVE 
Analyst skntiment'is determined by a quantitative company scoring model that scores company level 
sentiment based on analyst earnings revisions. The scoring modekonsiders the following factors: 
analyst experience, magnitude of the revision, proximity of the revision to the actual earninas report 
date. range of estimates, historic stock performance following a given analyst's prior revisi&s, 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 1.24 
Beta 0.55 'All pilces displayed in local currency 

Reported Quarters 

0.4 

0.3 

0.2 

0.1 

0 
Last O r  2 Q r s  Ago 3 O r s  Ago 4 O r s  Ago - Estimate 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 -19.57 .* 
Surprise $ Amt -0.01 -0.06 -0.07 ** 

Consensus EPS Estimates 

Period Report # of 
Date Estimates Mean High Low Median 

0 1  Dec 05 4 0.45 0.49 0.39 0.46 
Q2 Mar 06 2 0.39 0.40 0.37 0.39 
Q3 Jun 06 2 0.42 0.42 0.42 0.42 
Q4 Sep 06 2 0.48 0.49 0.46 0.48 
FY 1 Dec 05 6 1.53 1.60 1.45 1.53 
FY2 Dec 06 6 1.74 1.90 1.65 1.73 
LTG 5 3.70 5.00 2.50 4.00 
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i. 
NORTHEAST UTlLS (NU) 

Sector: Public Utilities Euv 2 . 2 0  Sell 

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. 

Industry: Electrical Utilities 

Last Updated: December 31,2005 

Overview 
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 0.70 
Beta 0.52 *All prices displayed in local currency 

- - * 
I I - t 1 I 
1 2 3 4 5 

First Call Consensus Rec: Buy 

/Reported Quarters 1 

~ a r i  Qlr 2 Qfr; Ago 3 Ql;s Ago 4 Qf;s Agm 

Estimate Actual 
2 3 4 

Last Quarters Quarters Quarters 
Current Quarters Ago ,490 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 -0.22 -0.04 0.07 0.01 

Consensus EPS Estimates 

Period Report # of 
Date Estimates Mean High Low Median 

Qt Dec 05 5 0.35 0.50 0.29 0.31 
02 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 
FY 1 Dec 05 7 1.12 1.23 0.95 1.15 
FY2 Dec 06 10 1.19 1.30 1.15 1.17 
LTG 5 7.70 12.00 5.00 7.50 
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PINNACLE WEST CAPITAL CORP (PNW) 

Sector: Public Utilities 

Industry: Electrical Utilities 

Last Updated: December 31,2005 

I t 

First Call Consensus Rec: Hold 

The Analvst Comoanv Sentiment is NEGATIVE 
Analyst ~kntiment'is determined by a quantitative company scoring model that scores company level 
sentiment based on analvst earnings revisions. The scorino model considers the followino factors: 
analyst experience, magnitude of the revision, proximity ofihe revision to the actual earnkgs 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 39.81 - 46.68 5 Year Stability 51.60 
Current PE 13.14 Annual Dividend 2.00 
Beta 0.64 *All prices displayed in local currency 

1 Reported Quarters 

1.5 

1 

0.5 

0 
Last Or 2 Or5 AOD 3 Or. Auo 4 O r 5  Ago - - - 

Estimate Actual  
2 3 4 

Last Quarters Quarters Quarters 
Current Quarters Ago Ago 

Estimate 0.18 1.48 0.80 0.33 0.44 
A90 

Actual 1.89 0.89 0.27 0.34 
Surprise% 28.05 11.95 -18.92 -23.08 
Surprise $ Amt 0.41 0.10 -0.06 -0.10 

Consensus EPS Estimates 

Period Report 
Date 

Q1 Dec 05 
Q2 Mar 06 
Q3 Jun 06 

Sep 06 
Dec 05 

FY2 Dec 06 
LTG 

# of 
Estimates 

6 
2 
2 

Mean 

0.18 
0.31 
0.84 
1.60 
3.17 
3.08 
6.00 

High 

0.49 
0.38 
0.92 
1.66 
3.30 
3.25 
12.00 

Low Median 1 

/Earnings Momentum I 

Page 1 of 1 

!. 
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Sector: Public Utilities 

Industry: Electrical Utilities 

Last Updated: December 31,2005 

1 -  I 5 I 

First Call Consensus Rec: Bu 

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 currency 

Reported Quarters 

0.5 

0 . 2 5  

0 
Last Q r  2 Q r s  Ago 3 Qrs Ago 4 Qtrs Ago 

Estimate Actual 
2 3 4 

Last Quarters Quarters Quarters 
Current Quarters Ago 

Estimate 0.40 0.53 0.18 
Ago Ago 
0.45 0.30 

Actual 0.46 0.20 0.50 0.30 
Surprise% -13.21 12.99 11.11 -0.66 
Surprise 5 Amt -0.07 0.02 0.05 0.00 

Consensus EPS Estimates 

Period 
Report # of 
Date Estimates Mean High Low Median 

Q1 Dec 05 6 0.40 0.44 0.35 0.40 
Q2 Mar 06 3 0.55 0.61 0.51 0.54 
03  Jun 06 3 0.30 0.34 0.27 0.30 
Q4 Seo 06 3 0.63 0.75 0.56 0.58 

D& 05 
Dec 06 

I LTG 5 10.66 18.80 5.00 I I .50 

Page 1 of 1 



Thomson Financial 

PPL CORPORATION (PPL) 

Sector: Public Utilities Buy 2.00  
Industry: Electrical Utilities 

. 
7 I 
2 3 4 5 

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 anaiyst's prior revisions, and 
market capitalization of the company. 

Last Updated: December 31,2005 

1 Overview I 

First Call Consensus Rec: Buy 

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 .OO 
Beta 0.69 'All prices displayed in local currency 

Reported Quarters 

0.5 

0 .25  

0 
Last Qtr 2 Q r s  Ago 3 Qtrr Ago 4 Qtrs Ago 

Estimate 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 0.46 0.53 *. 0.47 
Surprise% -6.20 12.90 ** 1.09 
Surprise $ Amt -0.04 0.05 0.01 

Consensus EPS Estimates 

Period Report # of 
Date Estimates Mean High Low Median 

Q1 Dec 05 7 0.50 0.50 0.49 0.50 
Q2 Mar 06 3 0.56 0.57 0.54 0.57 
Q3 Jun 06 3 0.47 0.48 0.46 0.47 
Q4 Sep 06 3 0.64 0.69 0.62 0.62 
FYI Dec 05 11 2.06 2.25 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 
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L 
PROGRESS ENERGY (PGN) 

Sector: Public Utilities 
BUY 2 .95  Sel l  . 

Industry: Electrical Utilities 7 I 1 2 3 4 5 I 

The Analyst Company Sentiment is POSITIVE 
Analyst Sentiment is determined by a quantitative company scoring model that scores comuany level 

Last Updated: December 31,2005 

sentiment based on analyst earnings revisions. The scoring modelconsiders the following factors: 
analyst experience, magnitude of the revision, proximity of the revision to the actual earnings reDort 

First Call Consensus Rec: Hold 

date, range of estimates, historic stock performance foilowing a given analyst's prior revisions, and 
market capitalization of the company. 

1 Overview I 
Exchange New York Stock Exchange 5 Year Growth -3.82 
52 Week Range 40.19 - 46.00 5 Year Stability 28.65 
Current PE 14.23 Annual Dividend 2.42 
Beta 0.53 *All prices displayed in local currency- 

Reported Quarters 1 

~ a s i  atr 2 ~ t r ;  Agct 3 Ago 

Estimate Actual 

2 
Last Quarters 

Current Quarters Ago 
Estimate 0.51 1.36 0.65 
Actual 1.44 0.63 
Surprise% 6.19 -2.63 
Surprise $ Am! 0.08 -0.02 

3 4 
Quarters Quarters 

Ago Ago 
0.56 0.56 
0.52 0.62 
-7.64 10.52 
-0.04 0.06 

I Consensus EPS Estimates 1 1 Period Report # of 
Date Estimates Mean High Low Median I 

Dec 05 
Mar 06 
Jun 06 
Sep 06 

FYI ~ e c  05 16 3.20 3.25 3.00 3.10 
FY2 Dec 06 16 3.09 3.40 2.65 3.18 
LTG 6 3.92 5.00 3.00 3.75 
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PUGET ENERGY INC (PSD) 

Sector: Public Utilities 

Industry: Electrical Utilities 

Last Updated: December 31,2005 

I I 1 

First Call Consensus Rec: Hold 

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 -4.80 
52 Week Range 20.21 - 24.75 5 Year Stability 105.03 
Current PE 14.95 Annual Dividend 1 .OO 
Beta 0.54 *Ail prices displayed in local currency 

Reported Quarters 

0.75 

0.5  

0 .25  

0 
Last Or 2 Cars Ago 3 QIrs Ago 4 QIrs Ago 

Estimate Actual 
2 3 4 

Last Quarters Quarters Quarters 
Current Quarters Ago Ago 

Estimate 0.48 0.04 0.12 0.64 0.57 
Ago 

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 

Period Report # of 
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 0.17 0.17 0.17 
04  Sep 06 1 0.09 0.09 0.09 0.09 
FY 1 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 
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Reaping Reward 
by Increasing 

Risk 
Theories that are right only 50 percent o f  the lime are less eco- 
nomical than coin-flipping. 

--George j. Stigler, The Theory of Price 

A s  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 modem 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 capitol-asset pricing mode% 
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 hearing risks that can be diversi- 
fied away. Thus, to get a higher average long-run rate of return 
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in a portfolio, you need to increase the risk level of the portfo- 
lio that cannot be diversified away. According to this theory, 
sawy investors can outperform the overall market and win the 
profit race simply by adjusting their portfolios by a risk mea- 
sure known as beta. -?- 

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"? But we 
who teach say such things often. We go on to say that part of 
total risk or variability may he 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 variahil- 
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 heta 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 heta 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 portfolio) 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 



on average it swings twice as far as the market. If the market goes 
up 10 percent, the stock tends to rise 20 percent. If 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). Professionals 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 divers$cation. 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 p r o p  
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 coinplementary 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 port- 
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 11. 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 portfolio, a good 
deal of the unsystematic risk is eliminated, and additional 
diversification yields little further risk reduction. By the time 
twenly well-diversified securities are in the portfolio, the 
unsystematic risk is substantially eliminated and our portfolio 
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How Diversification Reduces Risk 

10 20 
Number of Secudltas In Palfolio 

source: Mo,jigliani pogus, " ~ n  lntroducrion to Risk and Keturn." Anrsrlcinl ilnuksb 
Jomol ,  March-April 1974. 

(with a beta of I) will tend to move up and down essentially in 
tandem with the market. Of course, we could perform the 
same experiment with stocks whose average beta is 1'1~. Again, 7. 

we would find that diversification quickly reduced unsystem- 
atic risk, but the remaining systematic risk would he larger. A 
portfolio of twenty or more stocks with an average beta of I'/= 
would tend to be 50 percent more volatile than the market. 

Now comes the key step in the argument. Both financial 
theorists and practitioners agree that investors should be com- 
pensated for taking on more risk with a higher expected return. 
Stock prices must, therefore, adjust to offer higher returns 
where more risk is perceived, to ensure that all securities are 
held by someone. Obviously, risk-averse investors wouldn't 
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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 he 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 
11-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 11. 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 11, 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: 

Cmup I(20 Securities] Group 11 (20 Securities) 
- - 

Systematic risk (beta) = 1 for Systematic risk (beta) = 1 for 
each security each security 

Specific risk is high for Specific risk is low for 
each security each security 

Total risk is high for each security Total risk is low 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 I1 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 be 
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 I1 securities will perform 
exactly the same with respect to risk (standard deviation), even 
though the stocks in Group I display higher total risk than the 
stocks in Group 11. 



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 I1 securities 
and would attempt to rearrange their holdings to capture the 
higher returns from Group I. But by this very process, they 
would bid up the prices of Group I securities and push down 
the prices of Group I1 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 (heta) 
rather than to their total risk (including the unsystematic or 
specific portions). Because stocks can he combined in portfo- 
lios to eliminate specific risk, only the undiversifiahle 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 big fat nutshell, the proof of the capital-asset pricing 
model (henceforth to he known as CAPM because we econo- 
mists love to use letter abbreviations) can he stated as follows: 

If investors did get an extra return (a risk premium) for hear- 
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 hetas hut 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 hearing unsystematic risk. Any 
other result would he inconsistent with the existence of an 
efficient market. 

The key relationship of the theory is shown in the follow- 
ing chart. 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 heta of zero, as might be 
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Risk and Return According to the Capital-Asset 
Pricing Model" 

I A I 
0 1 2 

SystemaUc Rlak (Beta) 

'Those who remember their high school algebra will recall that any straight line can bs 
written as an equation. The equation for the slraight line in the diagram is 

Rate of Return = Risk-fiee Rate + Beta (Return from Market - Risk-free Rare). 
Alternately, the Bquacion a n  be written as an expression for the risk premium, that is, the 
rate of relurn on tlte portfolio of stock over and above the risk-fms rals of inlerart: 

Rate of Return - Risk.fres Rate = Beta (Return from Market - Risk-free R a w  
~ ~~~~ ~~~~ 

The equation says that the risk premium you get on any stock or portfoiio increaser directly 
with the bets value you assume. Some readers may wander what relalioz~ship &la her to 
the covariance concept that was so uiticsl in our discussion of porlfoiio theory. Tha twla far 
sny security is esrenlislly the same thing ss the cuvariancs between lhat security and the 
market index ae measured on the basis of part experience. 

the case if all her funds were invested in a government-guar- 
anteed hank 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 

1, rate of interest. As the individual takes on more risk, however, 



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 a 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 portfolio with a heta 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 Instifufional 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 to 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 heta its approval as 

'In general, the beta of a portfolio is simply the weighted average of the betas of 
its component parts. 
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Illustration of Portfolio Building" 
Desired Composition Expected Return 
Beta of Porffolio fmm f'orffolio 
0 $1 in risk-free asset 10% 
'12 $ .50 in risk-free asset % (0.10) + '12 (0.151 = 0.125, 

$ .50 in market portfolio or 12%%& 1- 

1 $1 in market portfolio 15% 
1% $1.50 in market portfolio 1'1~ (0.15) - 'h (0.10) r 0.175. 

borrowing $.50 at an or 17%% 
assumed rate of 10 percent 

oAssuming expected market return is 1s percent and rirtlree rate is 10 percent. 
'We can also derive the figure for expected return using directly the formula that accom- 
panies the preceding chaa: 

Rats of Return = 0.10 + 112 (0.15 - 0.10) = 0.125 or 12'1.96. 

a risk measure in its lnsfitutionol Investors Study Report. 
On Wall Street, the early beta fans boasted that they could 

earn higher long-ntn rates of return simply hy buying a few 
high-beta stocks. Those who thought they were able to time r. 

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 beta estimates from brokers such as Merrill 
Lynch and investment advisory services such as Value Line 
and Morningstar. The beta boosters on the Street oversold 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 lK 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 



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 flamhoy- 
ant excesses of the past. Beta is, after all, an academic creation. 
What could be more staid? Simply created as a numher that 
describes a stock's risk, it appears almost sterile in nature. 
True, it requires large investntents in computer programs, but 
the closet chartists love it. Even if you don't believe in beta, 
you have to speak its language because, hack 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 heta as a method of eval- 
uating a portfolio manager's performance. If the realized return 
is larger than that predicted by the overall portfolio heta, 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 heta 
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 
Rench divided all traded stocks on the New York, American, 
and NASDAQ exchanges into deciles according to their heta 
measures over the 1963-90 period. Decile one contained the 
10 percent of all stocks that had the lowest hetas; decile ten 
contained the 10 percent that had the highest hetas. 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 heta measures. I 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-Rench results. 

Because their comprehensive study covered a period of 
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Average Monthly Return vs. Beta: 1963-90 
(Fama and French Study) 

Monthly Rrtvrn 
(pacent) 

T 
Fama md French find the relationship 
khecn &la and return i s  flat 

almost 30 years, Fama and Rench 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 heta to the 
scrap heap. The financial press, which earlier had chronicled 
the ascendancy of heta, now ran feature stories with titles such 
as "The Death of Beta." "Bye, Bye Beta," and "Beta Beaten." 
Qpical of the times was a letter quoted in the institutionnl 
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 Street nickname for the quanlilatively inclined flnanclal 
analyst who devotes attention largely ta the new isvwtment technology. 



Average Quarterly Returns vs. Beta: 
271 Mutual Funds 1981-91 
(Malkiel Study) 

agement. The Capital-Asset Pricing Model is dead." The maga- 
zine went on to quote one "turncoat quant" as follows: 
'advanced mathematics will become to investors what the 
Titonic was to sailing." And so the whole set of tools making 
up the new investment technology-including even modern 
portfolio theory (MPTI-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'?" 
D Milt Priggee 1 Pensions Blnvestmenls. 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 
mufti-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 argued, 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- 



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 
beta 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 Jaganoattian and Zhenyu 
Wang, find that when the market index (against which we 
measure beta) is redefined to include human capital and when 
betas are allowed to vary with cyclical fluctuations 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 clependablj~ 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 attractive 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-heta stocks in all of the hear 
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 quantitative 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 orbi- 
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tragepricing 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 systen~atically affect the 
returns from individual stocks and are important nondiversi- 
fiahle 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 he 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 :- 



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 equities, 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 
obtained 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 
n~odefs of security pricing has only begun to accumolate, and the 
A I T  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 PEs tend to produce higher returns) 
and price-book value ratios (stocks that are cheap relative to 
their bookvalues 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 



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-understand 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 period 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, to 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 he done. Undoubtedly, 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 or 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 useful 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 Kirby 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, 
I'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 shrumed 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, "lbm 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?" 
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I. -- 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 0. 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. 02s-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 to issue an initial 

Commission 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, Lany 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. R04-0618-1 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 submitted 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. Annstrong, Daniel K. 

Tyrrell, Ronald D. Adkins, and Donald A. Muny, Ph.D.' Cross-Answer testimony was also filed 

by Public Intervenors' witness Martin J. Blake on that date. 

I 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. Muny'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 testimonylexhibits 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, St& filed a Motion in Limine to exclude certain pre-filed 

Rebuttal testimony and exhibits. Staff contended that such testimonylexhibits exceeded andlor 

conflicted with the regulatory principles established in Decision No. C03-0697. 

17. On July 21, 2004, Decision No R04-0831-1 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 ahd Motion for 

Approval of Settlement Agreement (Settlement). 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. Aquila, 

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. 02s-594E). Under that agreement, Aquila agreed to file a "limited" rate case on or before 

December 3 1, 2003, using a test year ending August 3 1, 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 

measures. 

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 $1 1,358,847 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 $0.00125. 
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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 $1 1,358,847. 

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 $1 14,117 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 $1 14,117 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 $1 14,117 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 m i l l i ~ n . ~  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. 

9 
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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 

GRSArider. 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. 

3 1. 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 
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that Aquila has some exposure for energy costs incurred after August 2006 and the start of an 

"extended" ECA.6 

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, C.R.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 5 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 allocationlassignments 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 its base cost of energy 
of $22.39iMWH. 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. 

' See Answer Testimony of Sandra Johnson-Jones page 24. 
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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 allocation 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 submitted to the 

Commission 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 
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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. 

11. 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. 



Before the Public Utilities Commission of the State of Colorado 
Decision No. C04-0999 L, DOCKET NO. 04s-035E 

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 5 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 
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BEFORE THE PUBLIC UTILITIES COMMISSION OF THE STATE OF COLORADO 

DOCKET NO. 04s-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 I .  AQUILA NETWORKS-WPC -- CALCULATION OF SETTLEMENT 

REVENUE REQUIREMENT, 12 MONTHS ENDING AUGUST 31,2003 

Schedule 2. AQUILA NETWORKS-WPC -- STATEMENT OF OPERATIONS PER 

SETTLEMENT 

Schedule 3. AQUILANETWORKS-WPC -- JURISDICTIONAL RATE BASE PER 

SETTLEMENT AGREEMENT, TEST YEAR ENDED AUGUST 31,2003 

Schedule 4. AQUILANETWORKS-WPC -- COST OF CAPITAL PER SETTLEMENT 
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THE PUBLIC UTILITIES COMMISSION 
OF THE STATE OF COLORADO 

l 4 L L z .  & 
BRUCE N. SMITH 

Director 
Dated at Denver, Colorado this 

3 1st day of August, 2004. 
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BEFORE THE PUBLIC UTILITIES COMMISSION OF THE STATE OF COLORADO 

DOCKET NO. 04s-035E 

RE: THE INVESTIGATION AND SUSPENSION OF TARIFF SHEETS FILED BY 
AQUILA, INC., DOING BUSINESS AS AQUILA NETWORKS-WPC, WITH ADVICE 
NO. 588. 

SETTI.EMENT 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") (together 

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. 



I. PROCEDURAL HISTORY 

1. This proceeding in Docket No. 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. 02s-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 the 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 Cip  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 R03-03414.) 

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. 

8. 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 Settlement Agreement are just and reasonable. 

11. THI? SETTLEMENT 

1. Revenue Requirement Increase. Aquila requested approximately $1 1.4 million 

in additional annual revenues in this rate case filing. As a result of this settlement, 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 Staffs cost of debt of 7.42%, 



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 $1 14,167 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 associated 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 



GRSA rider in such a manner that the overall percentage increase in base 

rates will be 6.93 percent. 

k) 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 31S'. A revised ICA rider, to adjust rates to 

recover fuel and purchased energy costs, is filed each year on October IS', and the approved costs 

are recovered during the next year from November 1'' through October 31''. (See, Aquila's 

Colorado Electric Tariff, Sheets 89-91 .) 

a) The ICA will be modified to an Energy Cost Adjustment ("ECA") 

effective with the $8.2 million rate increase to allow Aquila to recover or 

to credit 100% of the fuel and purchased energy cost 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. 

b) 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 



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. 

c) 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. 

d) The Parties contemplate the following ECA filing schedule: 

File Date 
On approval 
I February 2005 
I September 2005 

Test Period 
Sept. 2003 -June 2003 
July 2004 - Dec. 2004 
Jan. 2005 - July 2005 

Effective Date 
1 September 2003 
I .March 2005 
1 October 2005 

Recovery Period 
Sept. 2004 - Feb. 2005 
March 2005 - Sept. 2005 
Oct. 2005 -March 2006 



I I March 2006 1 I April 2006 1 April 2006 - Sept. 2006 1 August 2005 -Jan. 2006 
I September 2006 1 I October 2006 I Oct. 2006 - March 2007 1 Feb. 2006 - Aug. 2006 

e) 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. 

f )  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. 

g) 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; tbe 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 Aquiia'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% 



cost sharing and will account for September through December 2004 in 

accordance with the ECA's 100% cost recovery. 

h) By July I, 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. 5 40-3-1 14. 

a) In Decision No. C03-0697 in Docket No. 02s-0594E, the Commission 

approved, pursuant to 4 Colo. Code Regs. 723-47-6.3, Aquila'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. 5 40-3-114, that no 

ratepayer fbnds were used to subsidize Aquila's nonregulated activities. 

(Decision No. C03-0697, Paragraphs IILI.60-73, pages 20-23.) 

b) 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 



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. 5 40-3-1 14. 

c) 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.) 

d) 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, 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 



with the requirements of Colo. Rev. Stat. 5 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 written notification. 

e) 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 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 5, the 

Parties, who are also parties in Aquila's currently pending Phase I1 (Docket No. 03s-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 I1 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 filed on one- 

day's notice. 

111. GENERAL TERMS AND CONDITIONS 

1. 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 

Agreement. 

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 setttement 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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AQUILA NEWORKS-WPC 
CALCULATION OF SETTLEMENT REVENUE REQUIREMENT 

12 MONTHS ENDING AUGUST 31.2003 
DOCKET NO. 04s-035E 

LINE 
NO. Descri~tion 

1 Net CPUC Jurisdictional Rate Base 

2 Return On Rate Base 

3 Required Net Operating lnwme 

4 Net CPUC Jurisdictional Operating Income 

5 Deficiency 

6 lnwme Tax Factor 

7 Required Revenue Change 

8 As Adjusted Base Revenue 

9 Proposed Base Rate Increase (Surcharge) 

10 Effect on Average Residential Customer Before ICA-Monthly 

11 Effect on Average Small Business Customer Before ICA-Monthly 

12 Effect on Average Residential Customer After ICA-Monthly 

13 Effect on Average Small Business Customer After ICA-Monthly 

14 Residential Average Usage per Month 

15 Small Business Average Usage per Month 

Settlement Agreement 
Attachment A 
Schedule 1 
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AQUILA NETWORKS-WPC 
JURISDICTIONAL RATE BASE PER SETTLEMENT AGREEMENT 

DOCKET NO. 04s-035E 
TEST YEAR ENDED AUGUST 31,2003 

Settlement Agreement 
Attachment A 
Schedule 3 

LINE 
NO. DESCRIPTION - 
1 PLANT IN SERVICE 
2 INTANGIBLE 
3 PRODUCTION 
4 TRANSMISSION 
5 DISTRIBUTION 

AQUILA PER 
REFERENCE ASADJUSTED Pre~avments CWC Staff A m  SETTLEMENT 

SEC4SCH 1 5 200,900 
SEC 4 SCH 1 30,275.139 
SEC 4 SCH 1 39337.093 
SEC 4 SCH I 144,376,374 

6 GENERAL SEC 4 SCH 1 14,401,712 14,401,712 
7 GENERAL - COMMON SEC 4 SCH 1 16,493,847 16,493,847 
8 TOTAL PLANT IN SERVICE 245,085,065 245,085,065 

9 CONSTRUCTION WORK IN PROGRESS SEC 4 SCH 1 0 0 
10 ACQUISITION ADJUSTMENT SEC 4 SCH I 0 0 
11 TOTAL UTILITY PLANT 245,085.065 245,085,065 

0 
12 LESS: 0 
13 ACCUM. PROV. FOR DEPR & AMORT SEC 5 SCH 1 120,186.859 120.186.859 
14 ACCUM AMORTIZATION & DEPLETION SEC 5 SCH 1 93,710 93.710 
15 ACCUM. PROV. FOR AMORT OF ACQ ADJ SEC 5 SCH 1 0 0 <, 
I 6  TOTAL ACCUM. PROV. FOR DEPR & AMORT 120,280.569 120,260,569 
17 NET PLANT IN SERVICE 124,804,496 124,804,496 

0 
18 OTHER RATE BASE ITEMS 0 
19 MATERIALS & SUPPLIES-FUEL SEC 6 SCH 1 662.571 662.571 
20 MATERIALS & SUPPLIES-PLANT SEC 6 SCH 1 861,015 861.015 
21 PREPAYMENTS -OTHER SEC 6 SCH 1 8,988,947 (271,277) 8.71 7,670 
22 CUSTOMER ADVANCES FOR CONSTRUCTION SEC 6 SCH 1 (5,115,657) (5.1 15,657) 
23 CASH WORKING CAPITAL SEC 6 SCH 1 3,742,094 (4,068,427) (326,333) 
24 ACCUMULATED DEFERRED INCOME TAXES SEC 6 SCH 1 (3,971,208) (2,780,465) (6,751,673) 
25 CUSTOMER DEPOSITS SEC 6 SCH 1 (362,838) (362.638) 
26 TOTAL OTHER RATE BASE ITEMS 4,804,925 (271.277) (4,068,427) (2,780,465) (2,315,244) 

27 TOTAL RATE BASE $ 129,609.421 $ (271.277) $ (4,068,427) $ (2,780,465) 5 122,469,252 - 



AQUllA NETWORKS-WPC Settlement Agreement 
COST OF CAPITAL PER SETTLEMENT Attachment A 

DOCKET NO. 04s-035E Schedule 4 

Line 
No. - Description - Ratio 
1 Common Equity 47.50% 

2 Long-term Debt 52.50% 

3 Total 100.00% 

4 Annualized Interest-Staff 

5 Annualized Interest-WPC 

6 Decrease in Interest Deduction 

7 Increase in Income Taxes 

Cost - 
Embedded Weiahted 

10.25% 4.87% 
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OF THE STATE OF COLORADO 

RE: 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, Znc. 
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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 salelleasebacks 

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 areas as those during my tenure with the New Mexico Public Service 

Commission Staff. I became Manager in July 1992 and was named to my cunent 

position in January 1995. 

E x h i b i t ( R A B - 1 )  summarizes my expert testimony experience. 

Q. On whose behalf are you testifying in this proceeding? 

A. I am testifying on behalf of Cripple Creek & Victor Gold Mining Company, 

Goodrich Corporation, Holcim (US.), Inc. and The Trane Company (collectively 

referred to as "CGHT"), a group of large industrial customers of Aquila Networks- 

WPC ("Aquila"). 

Q. What is the purpose of your Direct Testimony? 

J.  Kennedy and Associates, Znc 
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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 I1 provides a summary of past and current economic conditions, which 

sets the backdrop for my rate of return analysis. Section I11 contains a discussion 

of my approach to estimating the cost of equity and the results of the 

methodologies that I utilize. 

J.  Kennedy and Associates, Inc. 
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1 11. REVIEW OF ECONOMIC AND FINANCIAL CONDITIONS 

2 

3 Q. Please describe the general economic trends that have affected utilities in the 

4 last Few years. 

5 

6 A. The trend for the stock and bond markets was quite positive through the '90s. 

7 Although there was a recession in late 1990 through early 1991, the markets 

8 continued to post strong, above average gains through 1999. During the period from 

9 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 -9.1 1%, 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 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 -1 1.88% for the year, 

Stocks, Bonds Bills, and Inflation 2003 Yearbook, Ibbotson Associates, pages 18 and 112. 

006810 
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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 1.00/0. 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%. 

Q. What has the trend in capital costs been over the last few years? 

A. Exhibit-(RAB-2) presents a gaphic depiction of the trend in interest rates from 

January 1994 through February 2004. The interest rates shown are for the 20-year 

U.S. Treasury Bond and the average public utility bond from the Mergent Bond 

J.  Kennedy and Associates, Inc. 
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Record. E x h i b i t ( W 5 - 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 

J. Kennedy and Associates, Inc. 
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analysis in the subsequent section of my Direct Testimony are consistent with these 

historically low bond yields. 

Q. How does the investment community regard the electric utility industry as a 

whole? 

A. 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. 
Duquesne 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 hture 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. 

Q. What is your view of Value Line's comments regarding the state of the electric 

industry today? 

J.  Kennedy and Associates, Znc. 
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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 

.L Kennedy and Associates, Inc. 
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contracts that are a legacy of Aquila's participation in energy 
marketing. 

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 common 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 
!I Page I0 

I Q. What are the bond ratings for Aquila? 

3 A. The regulated utility operations do not have their own bond ratings, as 

4 Aquila, Inc. issues debt and is' the entity that is rated by such agencies as 

5 Moody'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 prepay contracts and the expectation 

that credit measures will remain pressured despite management's efforts to 

stem its deteriorating credit profile". 

16 Q. What impact does Aquila, Ine.'s current bond rating have on 

17 determining a fair return on equity for Aquila Networks in this 

18 proceeding? 

J.  Kennedy and Associates, i n c  
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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. 
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Ill. 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 f m s  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. & Im~rov. 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, 

J. Kennedy and Associates, Inc. 
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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 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 

J.  Kennedy and Associates, Inc. 
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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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1 Capitalization ratio 
2 Earnings on common stock 
3 Payout ratio 
4 Regulatory risk 

5 

6 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. 

A. 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 

22 of dividends and appreciation in price. The value of the stock to investors is the 

23 discounted present value of future cash flows. The general equation then is: 
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R v=- + R R +- R + ....- 
(I + r )  ( I  r )  (I + r )  (I + r)" 

Where: V = asset value 
R = yearly cash jlows 
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: 

Where: D, = the next period dividend 
P, = current stockprice 
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 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 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 Networks - WPC. 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 Aquila in this proceeding. 

Please deseribe 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 Utiliv Reports, I 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 andlor electric and gas companies that have 

operational and risk profiles similar to Entergy. 

From this group, 1 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: 

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 Company 
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You mentioned that one of your selection criteria was a bond rating of 

AIBBB. 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 Exhib i t (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 return 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, D&, from the basic equation. My 

general practice is to use six months as being the most reasonable period over which 

006825 
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to estimate the dividend yield. The six-month period I used covered the period from 

October 2003 through March 2004. I 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 gowth 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. 
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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 alone2. 

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 19781, 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(RAE3-5), pages I 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 earnings U s  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: 

Where: G = expected retention growth rate 
B = t h e m  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 hture. 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 (Dl) 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 5 of Exhibit-RAB-5). The expected growth rates range fiom 

3.46% to 5.00%. 

Please explain how you calculated your DCF cost of equity estimates. 

Page 5 of Exh ib i t (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%. 

Ca~ital  Asset Pricing Model 

Q. Briefly summarize the Capital Asset Pricing Model ("CAPM") approach. 

A. The theory underlying the CAPM approach is that investors, through diversified 

portfolios, may combine assets to minimize the totat 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 the 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 
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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: 

Where: K = Required Return on equity 
Rf = Risk-pee rate 
MRP =Market riskpremium 
p =Beta 

This equation tells us about the riswreturn 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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Q. In general, are there concerns regarding the use of the CAPhI in estimating the 

return on equity? 

A. Yes. There is considerable controversy surrounding the use of the CAPM'. There is 

strong evidence that beta is not the primaty 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 rehuns. Of course, the range of results may also 

be wide, indicating the difficulty in obtaining a reliable estimate from the CAPM. 

Q. How did you estimate the market return portion of the CAPM? 

A. The first source I used was the Value Line Investment Survey for Windows. Value 

Line provides a s m a r y  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 A 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 1 of Exhibit ( R A B - 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 

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 ( R A B - 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 assumes 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 "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 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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1 indicates that relative expected returns should, and do, vary 
2 significantly over time. Empirically, the measured historic 
3 premium is sensitive both to the choice of estimation horizon and 
4 to the end points. These choices are essentially arbitrary, yet can 
5 result in significant differences in the final outcome."' 

6 

7 In summary, the use of historic earned returns should be viewed with a great deal of 

8 caution and skepticism. There is no real support for the proposition that an 

9 unchanging, mechanistically applied historical risk premium is representative of 

10 current investor expectations and return requirements. 

11 

12 Q. How did you determine the risk free rate? 

13 
14 A. I used the average yields on the 20-year Treasury bond and five-year Treasury 

15 note over the six-month period from October 2003 through March 2004. The 20- 

16 year Treasury bond is often used by rate of return analysts as the risk-free rate, but 

17 it contains a significant amount of interest rate risk. The five-year Treasury note 

18 carries less interest rate risk than the 20-year bond and is more stable than three- 

19 month Treasury bills. Therefore, I have employed both of these securities as 

20 proxies for the risk-free rate of return. This approach provides a reasonable range 

21 over which the CAPM may be estimated. 

22 

23 Q. What is your estimate of the market risk premium? 

24 

" 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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A. Exhibit ( R A B - 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 ( R A B - 7 ) .  

Q. How did you determine the value for beta? 

A. 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. 

Q. Please summarize the CAPM results. 

A. Please refer to line 14 of page 1 of Exhibit ( R A B - 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 60m 8.82% to 10.28%. 

These results are shown on Exhibit ( R A B - 7 ) .  

Conclusions and Recommendations 
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Q. Please summarize the cost of equity estimates you have developed up to this 

point in your testimony. 

A. 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%. 

Q. What is your recommendation for a fair rate of return on equity for Aquila? 

A. 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. 

Q. Please explain how you arrived at your recommended return on equity range 

of 8.80% - 9.00% for Aquila. 

A. My recommendation is based on the average of DCF cost of equity estimates shown 

on page 5 of Exhibit ( R A B - 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. 

J.  Kennedy and Associates, Inc. 



Richard A. Baudino 
Page 31 

However, if the Commission determines that Aquila is more risky than the avarage 

utility, I recommend an adjustment of no more than 20 basis points upward from the 

8.80% recommendation. I determined this 20 basis point adjustment in the 

following manner. The average bond rating of the electric utility comparison group 

is between BaaBBB 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 BaaIBBB 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. Addiig 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 I1 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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1 

2 Q. Does this conclude your direct testimony? 

3 

4 A. Yes. 
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RESUME OF RICHARD A. BAUDINO, DIRECTOR OF CONSULTIXG 

New Mexico State University, M A .  
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 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 
Ratemakiig Treatment of Generating Plant SaleLeasebacks 
Electric and Gas Utility Cost of Service 
Revenue Requirements 
Gas industry restruchuing and competition 
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RESUIblE OF RICHARD A. BAUDISO, DIRECTOR OF CONSULTIXG 

1989 to 
Present: snd 4smdaks: Director of Consulting - Responsible for consulting 

assignments in the area of revenue requirements, rate design, cost of capital, economic 
analysis of generation alternatives, gas indushy restructuring and competition. 

1982 to 
1989: . . New 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 saleileaseback transactions. 

Louisiana Public Service Commission 

Ad Hoc Committee for a Competitive 
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) 
Tyson Foods 
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Expert Testimony Appearances 
of 

Richard A. Baudino 
As of April 2004 

Date Case Jurisdict. Party Util ity Subject 

3183 1780 NM New Mexico Public b les  Water Co. Rak dean, rate of 
Service Commissbn return. 

10183 1803, NM New Mexico Public Southwestern Rate design. 
1817 Service Commission Eleclk Caoo 

1lIM 1833 NM New Mexico Public Ei Paso EiecVic Sewice c o n k !  appmvai, 
Sew'w Cornm'ssbn Co. rate desgn, performance 

standards for Pab Verde 
nuclear generating system 

1983 1835 NM New Mexico Public Pubiic Service Rate design. 
Service Commission Co. of NM 

1W 1848 NM New Mexico PubVc Sangre de Cisto Rate design. 
Sewice Commission Water Co. 

02\85 1906 NM New Mexico Public Southwestern Rate of reium. 
Service Commission Public Service Co. 

091M 1907 NM New Mexico Public 
Service Commiss'in 

11185 1957 NM New Mexico Public 
Service Commissbn 

04186 2009 NM New M e x i  Public 
Service Commission 

06/86 2032 NM New Mexico Public 
Service Commissbn 

0986 2033 NM New Mexico Public 
Service Commissbn 

Jomada Water Co. Rate of return 

Souviwesiern Rale of reiurn. 
Public Service Co. 

El Paso Eleclric Phasein plan, Veatment of 
Co. salerleaseback expense. 

El Paso EIechic Salefleaseback appmval 
Co. 

El Paso Eiecbic Order v, show cause, PVNGS 
Co. audit 

02187 2074 NM New Mexico Public El Paso Eleclric Divets'mca~on. 
Servicehmissian Co. 

05187 2089 NM New Mexico Public El Paso Electric Fud factor adjustment 
Service Commission Co. 

08187 2092 NM New Mexico Public El Paso Elecbic Rate design. 
Service Comrnissbn Co. 

- 

J. KENNEDY AND ASSOCIATES, INC. 



Exhibit ( R A E - 1 )  
Page 4 of 10 

Expert Testimony Appearances 
of 

Richard A. Baudlno 
As of April 2004 

Date Case Jurisdlct. Party Util i ty Subject 

10188 2146 NM New Mexico Public Pubiic Service Co. Financial effects of 
Sewice Commissian of New Mexb reshcturing, reorganization. 

07188 2162 NM New Mexm Public El Paso Electric Revenue requirements, rate 
Service Commission Co. design, rate of return. 

01189 2194 NM New Mexico Public Plains ElecW G&T Economic development. 
Service Commission Cooperahe 

1189 2253 NM New Mexico Public Piains Uecbie GBT Financing. 
Service Commission Cooperahe 

08189 2259 NM New Mefw Pubk Homtead Wnlet Co. Rateof return, rafe 
Service Commission design. 

10189 2262 NM New Mexb  Public Public Sewice Co. Rate of return. 
Service Commissian of New Me& 

09189 2269 NM New Mexico Public Ruidow Natural Rate of celurn, expense 
S e ~ c e  Commiss'an Gas Ca. horn affiliated 

interest 

12189 89208TF AR Arkansas Electric Arkansas Power Rider W33. 
Energy Consumers a Light Co. 

01190 U-17282 LA Louisiana Public Gulf Stales Cost of equity. 
Service Commission UQlities 

091W 90-158 KY Kentucky Industrial Louisville Gas Cost of equity. 
Utility Consumers B Electric Co. 

09190 90404-U AR NMthwest Aikansas Arkansas Westem Cost of equity, 
Gas Consumers Gas Co. transportation rate. 

12190 U-17282 LA Louisiana Public Gulf Sktes Cost of equity. 
Phase IV SeNice Commission Utilities 

MI91 91037-U AR Northwest Alkansas Arkanas Western Transportation rates. 
Gas Consumers Gas Co. 

12/91 91-410- OH Air Pcducts & Cincinnati Gas B Cost of equity 
EL-AIR Chemicals, Inc.. Eiecbie Co. 

Anna S W  Co.. 
General Elecbic Co.. 
lnduslrial Energy 
Consumers 

J. KENNEDY AND ASSOCIATES, INC. 
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Expert Testimony Appearances 
of 

Richard A. Baudino 
As of A p r i l  2004 

Date Case Jurlsdict. Party Util ity Subject 

05192 910890El FL Occidental Chemical Florida Power Corp. Cast of equity, rate of 
Corn. return. 

09192 92032.U AR Arkansas Gas Arkansas Louisiana Cost of equity, rate of 
Consumers Gas Co. return. wst+f-sewice. 

09192 39314 ID Industrial Consumen Indiana Miih'igan Cost of equiw, rate of 
for Fair Ullity Power Co. return. 
Rates 

09192 92-009-ti AR Tyson Fmds General Waleworks Cost allocalcn, rate 
design. 

01193 92-346 KY Newporl SLeel CQ. Unwn Lih t  Heat Cost allocation. 
&Power Co. 

01193 39498 IN PSI Industrial PSI Energy Refund allocation. 
Gmup 

01193 U-10105 MI Association of Michigan Retum on equik 
Businesses Consolidated 
Adurmhg Tariff Gas Co. 
Equalii (ABATE) 

04193 92-1464- OH Air Products and Cincinnati Gas Retum on equity. 
EL-AIR Chemicals. Inc., &Electric Co. 

A m  St& CQ., 
Industrial Energy 
Consumers 

09193 93.189-ti AR Mansas Gas Arkansas Louisiana Transportation sewice 
cansumen Gas Co. Iwms and condihs. 

09193 95081-U AR Ahansas Gas Arkansas Louisiana Cost-of-service, transports- 
Consumers Gas Co. lon rates, rate supplemen$; 

reNm on equity; revenue 
requirements. 

12193 U-17735 LA Louisiana Public Cajun Elecbic Historical review; evaluation 
Service Commission Power Coaperative of economic studies. 
Staff 

03194 10320 KY Kenlucky Industrial Louisville Gas & Tnmble Caun~/ CWlP revenue 
Utility Customem Elecm CQ. refund. 

006843 

J. KENNEDY AND ASSOCLATES, INC. 
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Expert Testimony Appearances 
of 

Richard A. Baudino 
As of April 2004 

Date Case Jurisdlct. Par ty  Ut i l i ly  Subject 

4194 EO151 MN Large Power lnlewenon Minnesota Power Evaluahn oi Ihe cost of equity, 
GR-94601 Co. capital slructure, and rate of 

return. 

5194 R60942993 PA PG8W Industrial Pennsyivania Gas Analysis of recovew of lransilion 
inlervenors 8 Waler Co. WSIS. 

5494 RW943W1 PA Columbia lndusbial Cokrmbia Gasof EvaiuaM of cost altmlion, 
Intervenors Pennsylvania rate design, rate plan, and 

cawing charge proposals. 

7194 R60942986 PA Armco, Inc., 
West Penn Power 
lndushial tnlewenors 

71% 946035 WV West Virginia 
E42T Energy Users' Gmup 

9194 9303574 AR West CenM Arkansas 
Gas Consumers 

9194 U19904 LA Louisiana Public 
Sew& Commission 

West Penn Power 
Co. 

Monongahela Power 
Co. 

Potomac Ed'son 
Co. 

Mansas Oklahoma 
Gas Corp. 

Gulf Stales 
UBiiBes 

Return on equity and rate of 
return. 

Return on equity and rate of 
return. 

Relurn on equity and rate of 
return. 

Evaluahn of transpofta6on 
sewice. 

Return on equity. 

9194 8629 MD Maryland industrial BaiBmore Gas TransiBon costs. 
Gmup 8 Elechic Co. 

11194 941754 AR Arltansas Gas Ahla. tnc. Cos!-of.service. rate design, 
Consumers pale of return. 

3B5 RP96343- FERC Arltansas Gas NorArn Gas Rate of return. 
000 Consumers Transmission 

4195 ROW3271 PA PP8L lndusbid Pennsylvania Power ReNrn on equity 
Cusbmer Alliance &Light Co. 

6195 U-10755 MI Associabn of Consumers Power Co. Revenue tequiremenls. 
Businesses AdvocaBng 
TaM Equity 

7195 8697 MD Mawand Indushial BalBmre Gas Cost allacahn and rale design. 
Gmup 8 E l M c  Co. 

006844 

J. KEMYEDY AND ASSOCIATES, INC. 
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Expert Testimony Appearances 
of 

Richard A. Baudino 
As of April 2004 

Date Case Jurisdlct. Pa* Utility Subiect 

Tyson Foods, inc. Southwest Arkansas 
Eleck Gxperative 

Refund allmiion. 

1085 ER9s1042 FERC 
m 

Louisiana Public Systems Energy 
Service Commisisn Resources. Inc. 

Retum on Equity 

Industrial Energy State-+ide - 
Consumers of all utilities 
Pennsyivania 

InvesIigaW~n into 
Electk Power Competiiion. 

Nodhwest Arkansas Arkansas Western 
Gas Consumers Gas Co. 

Revenue requirements, rate of 
retum and cost of service. 

Maryland Industrial Baltimore Gas 
Group .% Eleclric Co.. 

Pobmac Eleck 
Power Co. and 
Consteilation Energy Corp. 

Return on Equity. 

Louisiana Public CenM Louisiana 
Service Commission Electric Co. 

Return on equity. 
rate of retum. 

Louisiana Public Entergy Gulf 
Service Commission States. Inc. 

Return on equity. 

1197 RP9619S FERC 
WO 

The lndushial Gas Mississippi Rwer 
Users Conference Transmission Cop. 

Revenue requiremenls, rate of 
return and cost of service. 

West Cenbal Arkansas Oklahoma 
Arkansas Gas Gas Cop. 
Qrp. 

Revenue requirements, ate of 
return, cost of service and 
rate design. 

Associaiion of Michkjan Gas Co. 
Business Advocating and Southeastern 
Tanfl Equity Michigan Gas Co. 

Transportation Balancing 
Pmvisians 

Pennsylvania Pennsylvania. 
Ameican Water American Water Co 
Large Users Group 

Rate of return. cost Of 
seivice, revenue requirements. 

Georgia Natural AUanta Gas tight 
Gas Group and the 
Georgia Textile 
Manufxtum Assoc. 

Rate of return, iasDuchrring 
issues, unbundling, rate 
design issues. 

J. KENNEDY AND ASSOCIATES, INC. 
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Expert Testimony Appearances 
of 

Richard A. Baudino 
As of April 2004 

Date Case Jurisdict. Party Util i ty Subject 

7R8 R W 2 8 0  PA PG Energy. Inc. PGE Indusbicd Cost allccabn. 
In tewem 

8198 U-17735 LA Louisiana Public Cajun El&& Revenue requirements. 
Sewice Commission Power CaoperaBve 

1 0 ~ 8  97-596 ME Maine ORce af the BangM Hydro- Relum on equity, 
Public Advocate Electric Co. rale of return. 

10198 U-23327 LA Louisiana Public SWEPCO. CSW and Analysis of proposed merger. 
S e w b  Commission AEP 

12/98 95577 ME Maine Glfkeof the Maine Public Return on equity, 
Public Advacate Sew'w Co. rate of return. 

1298 U-23358 LA Louisiana Public Entergy Gull Retum on equity. 
Servica Commission Slates, lnc. rate of return. 

3199 98426 KY Kentucky Industrial Louisville Gas Return on equity. 
Uelity Customers, Inc. and Electric Co 

3199 99.082 KY Kentuc!q Indusbial 
Utility Customers, inc 

4199 R-9&1554 PA T. W. Phiiiips 
Users Group 

6199 I74099462 PA Columbia Industrial 
Intewenors 

10199 U-24182 LA Louisiana Public 
Service Commission 

10199 Rag94782 PA Pwples Industrial 
lntewenors 

~entucky Utiliis Return on equity. 
Co. 

T. W. Phillips AllacaBon of purchased 
Gas and Oil Co. gas uisk. 

Columbia Gas Balancing charges. 
of Pennsylvania 

Entergy Gull Cost of debt. 
S(a@Ss,lnc. 

Peoples Natural Resbucturing 'ssues. 
Gas Co. 

10R9 Rag94781 PA Columbia Industrial Columbia Gas Restructuring, balancing 
internenon of Pennsylvania charges, rate Rexing, 

alternate hel. 

OllCfJ Rag94786 PA UGI Industrial UGI USiW, Inc. Universal semka msts, 
Inte~enors balancing, penalty charges, 

capacity assignment 

J. KENNEDY AND ASSOCIATES, INC. 
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Expert Testimony Appearances 
of 

Richard A. Baudino 
As of April 2004 

Date Case Jurisdict. Parly Util i ty Subject 

OliW 8629 MD Mar/tand Industrial Gr. Baltimore Gas 8 Revenue requirements, msl allccaSan. 
8 United Stales Elecbic Co. rate design. 

02X)(r R60994788 PA Penn Fud Transportation PFG Gas. Inc.. and Tariff charges, balancing provisions. 

051W U-17735 LA Louisiana Public Louisiana Elecbic Rale restruchiring. 
Service Comm. Cooperative 

07100 2000480 KY Kentucky Industrial Louisville Gas Cost allcation. 
Utility Consumers and Elechk Co. 

07/00 U-21453 LA Louisiana Public Southwestem Slranded mst analysis 
U-20925 (SC), Service Comm. Electfic Power Co. 
U.22092 (SC) 
(Subdockel E) 

09/00 Roo005654 PA Philadelphia Industrial Philadelphia Gas interim relief analysis. 
And Commercial Gas Wolks 
Users Group. 

10100 U-21453 LA Louisiana Public Enlergy Gulf Restructuring, Business Separation Plan. 
U-20925 (SC), Servica Comm. Stales. Inc. 
U-22092 (SC) 
(Subdocket B) 

IlICQ R4OM15277 PA Penn Fuel PFG Gas, lnc. and Cost ailocation issues. 
(Rebuttal) Transportation Customers North Penn Gas Co. 

12100 U-24993 LA Louisiana Pubrc Entergy Guif Reium on equity. 
Service Comm. States, lnc. 

03101 U.22092 LA Louisiana Public Enlergy Gulf Stranded cost analysis. 
~ervice Comm. States. ~nc. 

MI01 U-21453 LA Louisiana Public Enlergy Gulf Restniciuring issues. 
U-20925 (SC). %viw Cwnm. States, Inc. 
U-2mS2 (SC) 
(Subdocket B) 
(Addressing Contested Issues) 

MI01 RMXX)6042 PA Philadsiph'a Industrial and Philadelphia Gas Works Revenue requirements, mst allocation 
CommeckaI Gas Users Group and tariff issues. 

11101 U.25687 LA Louisiana Public Entergy Gulf Relum on equity. 
Se* Comm. Stales. Inc. 

J. KENNEDY AND ASSOCIATES, INC. 
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Expert Testimony Appearances 
of 

Richard A. Baudino 
As of April 2004 

Date Case Jurisdict. Party Utility Subject 

03102 14311.U GA Gwrgia Public AUanta Gas Light Capital structure. 
Service Commission 

08102 200240145 KY Kentucky Industrial Columbia Gas of Revenue requirements. 
Utility Customers Kentucky 

Philadelphia Industrial 
And Commercial Gas 
Users Group 

Philadelphia Gas 
works 

TransportaBon rates, terms, 
and conditions. 

Kentucky lndustrial 
Utility Customers 

Kentucky Power Return on equity 

Cripple Creek &Victor 
Gold Mining Company 

Aquila Networks - 
WPC 

Return on equity. 

Louisiana Public Service 
Commission 

Entergy Gulf States, 
1nc. 

Retum on equity. 

The Landings Assn., lnc Utilities Inc. of GA Revenue requirement & 
overcharge refund 

Kentucky Industrial 
Utility Customers 

Louisville Gas & 
Electric 

Return on equity. ; 

Cost allocation &rate design 

Kenhicky lndustrial 
ULility Customers 

Kentucky UtiliGes Return on equity 

ER0%585000, FERC 
et a]. 

Louisiana Public Sewb 
Commid~n 

Return on Equily 

J. KENNEDY AND ASSOCIATES, INC. 
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AQUILA NETWORKS - WPC 
COMPARISON GROUP 

Central Vermont Public Service 
ClNergy Corp. 
Cleco Corporation 
Consolidation Edison 
Dominion Resources 
Empire District Electric 
Energy East Corporation 
Entergy 
Exelon 
Green Mountain Power 
Hawaiian Electric Industries 
Northeast Utilities 
NSTAR 
Pinnade West Capital Corp. 
PPL Corporation 
Progress Energy 
Public Selvice Enterprise Group 
SEMPRA Energy 
Southern Company 

EBB+ 
EBB+ 
EBB+ 
A 
A- 
BBB 
EBB+ 
BBB 
A 
BBB 
EBB+ 
A- 
A 
A- 
A- 
BBB 
A- 
A+ 
A+ 

Moody's 
Ewns 

N/A 
A3 
A3 
A1 
A2 
Baa 1 
A3 
Baa2 
A2 
Baal 
Baal 
A3 
A1 
A3 
Baal 
A2 
A3 
A1 
A1 

NIA = Not Available 
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AQUILA NETWORKS - WPC 
COMPARISON GROUP 

AVERAGE PRICE, DIVIDEND AND DIVIDEND YIELD 

Oct '03 Nov '03 Dec '03 Jan '04 

Central Vermont PS High Price ($) 23.880 24.380 24.500 24.080 
Low Price (S) 22.230 22.100 22.110 23.400 
Avg. Price (S) 23.055 23.240 23.305 23.740 
Dividend ($) 0.220 0.220 0.220 0.230 
Mo. Avg. Div. 3.82% 3.79% 3.78% 3.88% 
6 rnos. Avg. 3.88% 

ClNergy Corp. High Price ($) 37.300 36.970 38.860 39.230 
Low Price (8) 35.790 35.190 36.470 37.480 
Avg. Price ($) 36.545 36.080 37.665 38.355 
Dividend ($) 0.460 0.460 0.460 0.470 
Mo. Avg. Div. 5.03% 5.10% 4.89% 4.90% 
6 mos. Avg. 4.92% 

Cleco Corporation High Price ($) 
Low Price ($) 
Avg. Price ($) 
Dividend ($) 
Mo. Avg. Div. 
6 rnos. Avg. 

Consolidated Edison High Price ($) 
Low Price ($) 
Avg. Price ($) 
Dividend ($) 
Mo. Avg. Div. 
6 mos. Avg. 

Dominion Resources High Price (S) 
Low Price ($) 
Avg. Price ($) 
Dividend ($) 
Mo. Avg. Div. 
6 rnos. Avg. 

Empire District High Price ($) 
Low Price ($) 
Avg. Price ($) 
Dividend ($) 
Mo. Avg. Div. 
6 rnos. Avg. 

Energy East High Price ($) 23.710 23.130 23.200 23.750 
Lowprice($) 22.160 21.640 22.000 22.290 
Avg. Price ($) 22.935 22.385 22.800 23.020 
Dividend ($) 0.250 0.250 0.250 0.260 
Mo. Avg. Div. 4.36% 4.47% 4.42% 4.52% 
6 mos. Avg. 4.40% 

Feb '04 Mar'04 

24.000 23.630 
21.760 22.140 
22.880 22.885 

0.230 0.230 
4.02% 4.02% 
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AQUllA NETWORKS - WPC 
COMPARISON GROUP 

AVERAGE PRICE, DIVIDEND AND DIVIDEND YIELD 

Oc1'03 Nov '03 Dec '03 Jan '04 

High Price ($) 55.300 55.130 57.240 58.520 
Low Price ($) 53.400 51.060 52.880 56.010 
Avg. Price ($) 54.350 53.095 55.060 57.265 
D~vidend (S) 0.450 0.450 0.450 0.450 
Mo. Avg. Div. 3.31% 3.39% 3.27% 3.14% 
6 rnos. Avg. 3.21% 

Feb '04 

60.200 
57.150 
58.675 
0.450 
3.07% 

Mar '04 

59.820 
57.250 
58.535 
0.450 
3.08% 

Entergy 

High Price ($) 65.130 65.270 66.620 67.190 
Low Price ($) 63.300 60.950 61.500 64.360 
Avg. Price ($) 64.215 63.110 64.060 65.775 
Dividend ($) 0.500 0.500 0.500 0.550 
Mo.Avg.Div. 3.11% 3.17% 3.12% 3.34% 
6 mos. Avg. 3.22% 

Green Mountain Power High Price ($) 
Low Price ($) 
Avg. Price ($) 
Dividend ($) 
Mo. Avg. Div. 
6 rnos. Avg. 

Hawaiian Electric Ind. High Price ($) 
Low Price ($) 
Avg. Price ($) 
Dividend ($) 
Mo. Avg. Div. 
6 rnos: Avg. 

Northeast Utilities High Price ($) 
Low Price ($) 
Avg. Price ($) 
Dividend ($) 
Mo. Avg. Div. 
6 rnos. Avg. 

NSTAR High Price (5) 
Low Price ($) 
Avg. Price ($) 
Dividend ($) 
Mo. Avg. Div. 
6 rnos. Avg. 

High Price ($) 
Low Price ($) 
Avg. Price ($) 
Dividend ($) 
Mo. Avg. Div. 
6 rnos. Avg. 

Pinnacle West 



PPL Corp 

AQUILA NETWORKS WPC 
COMPARISON GROUP 

AVERAGE PRICE, DNIDEND AND DIVIDEND YIELD 

Exhib~t -(W@.J) 
Page 3 o! 3 

High Price (5) 42.290 41.370 43.890 46.280 46.530 47.230 
Low Price ($) 38.880 39.670 39.950 42.730 44.720 44.150 
Avg. Price (5) 40.585 40.520 41.920 44.505 45.625 45.690 
Dividend (5) 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% 
6 mos. Avg. 3.65% 

Progress Energy High Price ($) 48.000 43.860 45.730 46.120 46.500 47.950 
Lowprice($) 42.630 41.600 43.400 43.020 44.010 45.510 
Avg. Price ($) 44.315 42.730 44.565 44.570 45.255 46.730 
Dividend ($) 0.580 0.560 0.575 0.575 0.575 0.575 
Mo. Avg. Div. 5.05% 5.24% 5.18% 5.16% 5.08% 4.92% 
6 rnos. Avg. 5.10% 

Pub. Svc. Enterprise Gp. High Price ($) 42.930 41.400 44.200 45.950 47.290 47.720 
Low Price ($) 40.250 39.400 40.580 42.850 44.700 44.850 
Avg.Price($) 41.590 40.400 42.390 44.400 45.995 46.285 
Dividend ($) 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% 

Sempra Energy High Price ($) 30.900 28.380 30.220 32.080 31.860 32.990 
Low Price ($) 27.630 26.360 27.900 29.510 30.670 30.800 
Avg.Price($) 29.265 27.370 29.060 30.795 31.265 31.895 
Dividend ($) 0.250 0.250 0.250 0.250 0.250 0.250 
Mo. Avg. Div. 3.42% 3.65% 3.44% 3.25% 3.20% 3.14% 
6 rnos. Avg. 3.35% 

Southern Company High Price ($) 30.580 30.170 30.410 30.560 30.340 31.000 
Lowprice($) 29.060 28.550 29.100 29.110 29.050 29.800 
Avg. Price ($) 29.820 29.360 29.755 29.835 29.695 30.400 
Dividend ($) 0.350 0.350 0.350 0.350 0.350 0.350 
Mo. Avg. Div. 4.69% 4.77% 4.71% 4.69% 4.71% 4.61% 
6 mos. Avg. 4.70% 

Average Dividend Yield 4.35% 

Source: Standard and Poor's Stock Guide, November 2003 through March 2004, Yahool Finance 
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AQUILA NETWORKS - WPC 
COMPARlSON GROUP 

DCF Growth Rate Analysis 

(1) (2) (3) (4) 
Value Line Value Line Value Line 

Company DPS EPS Zacks B x R  

Central Vermont Public Service 4.18% 6.15% NIA 3.95% 
ClNergy Corp. 2.13% 3.44% 4.00% 4.30% 
Cleco Corporation 0.00% 0.04% NIA 5.00% 
Consolidation Edison 0.86% -0.04% 3.00% 2.21% 
Dominion Resources 2.37% 6.66% 6.00% 6.20% 
Empire District Electric 0.00% 6.24% 10.00% 1.39% 
Energy East Corporation 3.71% 1.09% 5.00% 2.67% 
Entergy 9.19% 5.61% 6.00% 5.11% 
Exelon 6.25% 5.88% 5.00% 9.39% 
Green Mountain Power 9.57% 3.52% NIA 5.25% 
Hawaiian Electric Industries 0.00% 2.66% 4.00% 2.91% 
Northeast Utilities 7.69% 9.32% 4.00% 5.70% 
NSTAR 2.76% 3.00% 4.00% 4.88% 
Pinnacle West Capital Corp. 5.50% 1.09% 5.00% 3.55% 
PPL Corporation 3.74% 3.59% 5.00% 7.91% 
Progress Energy 2.52% 1.51% 4.00% 3.52% 
Public Service Enterprise Group 1.79% 1.79% 4.00% 5.73% 
Sempra Energy 0.00% 4.70% 6.00% 9.OO0/e 
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 
Value tine Investment Survey, January 2, February 13, and March 5,2004 
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A Q U l l A  NETWORKS - WPC 
COMPARISON GROUP 

DCF Growth Rate Analysis 

Value Line Projected Dividend Per Share Growth 

2002/ Compound 
2003 Projected Growth 

Company DPS DPS Rate 

Central Vermont Public Service $ 0.88 $ 1.08 4.18% 
ClNergy Corp. $ 1.80 16 2.00 2.13% 
Cleco Corporation $ 0.90 $ 0.90 0.00% 
Consolidation Edison $ 2.24 $ 2.34 0.88% 
Dominion Resources $ 2.58 $ 2.90 2.37% 
Empire District Electric $ 1.28 $ 1.28 0.00% 
Energy East Corporation $ 1.00 $ 1.20 3.71% 
Entergy $ 1.34 $ 2.08 9.19% 
Exelon $ 1.92 $ 2.60 6.25% 
Green Mountain Power $ 0.76 $ 1.20 9.57% 
Hawaiian Electric Industries $ 2.48 $ 2.48 0.00% 
Northeast Utilities $ 0.58 $ 0.84 7.69% 
NSTAR $ 2.18 $ 2.50 2.76'/0 
Pinnacle West Capital Corp. $ 1.83 $ 2.13 5.50% 
PPL Corporation $ 1.54 $ 1.65 3.74% 
Progress Energy $ 2.26 $ 2.56 2.52% 
Public Service Enterprise Group $ 2.16 $ 2.36 1.79% 
Sempra Energy $ 1.00 $ 1 .OO 0.00% 
Southem Company $ 1.39 $ 1.64 3.36% 

Average 3.46% 
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AQUllA NETWORKS - WPC 
COMPARISON GROUP 

DCF Growth Rate Analysis 

Value Line Projected Earnings Per Share Growth 

3-Year Compound 
Av9 Projected Growth 
EPS EPS Rate 

Central Vermont Public Service $ 1.29 $ 1.85 6.15% 
CINergy Corp. $ 2.49 $ 3.05 3.44% 
Clew Corporation $ 1.50 $ 1.50 0.04% 
Consolidation Edison $ 3.06 $ 3.05 -0.04% 
Dominion Resources $ 3.90 $ 5.75 6.68% 
Empire District Electric $ 1.04 $ 1.50 6.24% 
Energy East Corporation $ 1.64 $ 1.75 1.09% 
Entergy $ 3.24 $ 4.50 5.61% 
Exelon $ 4.66 $ 6.60 5.88% 
Green Mountain Power $ 1.95 $ 2.40 3.52% 
Hawaiian Electric industries $ 2.99 $ 3.50 2.66% 
Northeast Utilities $ 1.23 $ 2.10 9.32% 
NSTAR $ 3.35 $ 4.00 3.00% 
Pinnacle West Capital Cop. $ 3.19 $ 3.40 1.09% 
PPL Corporation $ 3.44 $ 4.25 3.59% 
Progress Energy $ 3.61 $ 3.95 1.51% 
Public Service Enterprise Group $ 3.69 $ 4.10 1.79% 
Sernpra Energy $ 2.47 $ 3.25 4.70% 
Southern Company $ 1.81 $ 2.45 5.18% 

Average 3.76% 
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AQUlLA NETWORKS - WPC 
COMPARISON GROUP 

DCF Growth Rate Analysis 

Sustainable Growth Calculation 

Forecasted Forecasted 
Payout Retention Expected Growth 

Company Ratio Ratio Return Rate 

Central Vermont Public Service 58.38% 41 62% 9.50% 3.95% 
CiNergy Corp. 65.57% 34.43% 12.50% 4.30% 
Cleco Corporation 80.00% 40.00% 12.50% 5.00% 
Consolidation Edison 76.72% 23.28% 9.50% 2.21% 
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% 2.67% 
Entergy 46.22% 53.78% 9.50% 5.11% 
Exelon 39.39% 60.61 % 15.50% 9.39% 
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 Capital 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 57.58% 42.44% 13.50% 5.73% 
Sernpra Energy 30.77% 89.23% 13.00% 9.00% 
Southem 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 

DCF Growth Rate Analysis 

RETURN ON EQUITY CALCULATION 
COMPARISON GROUP 

(1) (2) (4) (5) 
Value Line 

(3) 
Value Line Zack's Retention Average of 
amw.Gr- EarninoGr. EarninoGr. AIIGr.Rates 

Dividend Yield 4.35% 4.35% 4.35% 4.35% 4.35% 

Growth Rate 3.46% 3.97% 5.00% 4.91% 4.33% 

Expected Div. Yield &!a 4.4% 4,.&5% 4&.% zL.42h 

DCF Return on Equity 7.88% 8.40% 9.45% 9.36% 8.77% 
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Line 
N a  

AQUilA NETWORKS - WPC 
Capital Asset Pricing Model Analysis 

Comparison Group 

20-Year Treasury Bond 

1 Market Required Return Estimate 
2 Expected Dividend Yield 
3 Expected Growth 
4 Required Retum 

5 Risk-free Rate of Return. 20-Year Treasury Bond 
6 Average of Last Six Months 

8 Risk Premium 
9 @ 6 Month Average RFR (Line 4 minus Line 6) 

10 Comparison Group Beta 

11 Comparison Group Beta Risk Premium 
12 @ 6 Month Average RFR (Line 10 Line 9) 

13 CAPM Return on Equity 
14 @ 6 Month Average RFR (Line 12 plus Line 6) 

5-Year Treasury Bond 

1 Market Required Return Estimate 
2 Expected Dividend Yield 
3 Expected Growth 
4 Required Return 

5 Risk-free Rate of Return, 5-Year Treasury Bond 
6 Average of Last Six Months 

8 Risk Premium 
9 @ 6 Month Average RFR (Line 4 minus Line 6) 

10 Comparison Group Beta 

11 Comparison Group Beta ' Risk Premium 
12 @ 6 Month Average RFR (Line 9 ' Line 10) 

13 CAPM Return on Equity 
14 @ 6 Month Average RFR (Line 12 plus Line 6) 
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AQUllA NETWORKS - WPC 
Capital Asset Pricing Model Analysis 

Comparison Group 

Supporting Data for CAPM Analyses 

6 monU, average 5.03% 6 month average 

Forecasted Data: 
Earnings 
Book Vaiue 
Dividends 

Average 10.52% 
Source: Value Line Investment Survey for Windows, 
March 2004 

Value Line Betas 

Central Vermont Public Service 
ClNergy 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 S e ~ i c e  Enterprise Group 
Sempra Energy 
Southern Company 

Average 0.73 

Source: Value Line Investment Reports. 
January 2, February 13, and March 5.2004 



AQUILA NETWORKS - WPC 
Capital Asset Pricing Model Analysis 

Historic Market Premium 

Long-Term Annual Return on Stocks 

Geometric 
Mean 

Long-Term Annual Income Return on Long-Term Government Bond: 

Historical Market Risk Premium 5.20% 

Comparison Group Beta u.3 

Beta ' Market Premium 3.79% 

Current 20-Year Tresury Bond Yield 

CAPM Cost of Equity 

Source: Stocks, Bonds, Bills, and inflation 2004 Yearbook, lbbotson Associates 

Arithmetic 
Mean 

12.40% 

uQ% 
7.20% 

u.3 

5.25% 

5..Q3% 

10.28% 
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DIRECT TESTIMONY OF RICHARD A. BAUDINO 

I. QUALIFICATIONS AND SUMMARY 

Q. Please state your name and business address. 

A. Richard A. Baudino, J. Kennedy and Associates, Inc. ("Kennedy and Associates"), 

570 Colonial Park Drive, Suite 305, Roswell, Georgia 30075. 

Q. What is your occupation and who employs you? 

A. I am a utility rate and economic consultant holding the position of Director of 

Consulting with the firm of Kennedy and Associates. 

Q. Please describe your education and professional background. 

A. 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 

J. Kennedy and Associates, Znc 
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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 salelleasebacks 

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 areas as those during my tenure with the New Mexico Public Service 

Commission Staff. I became Manager in July 1992 and was named to my current 

position in January 1995. 

Exh ib i t (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? 

J. Kennedy and Associates, Znc. 
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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 I1 provides a summary of past and current economic conditions, which 

sets the backdrop for my rate of return analysis. Section 111 contains a discussion 

of my approach to estimating the cost of equity and the results of the 

methodologies that I utilize. 

J.  Kennedy and Associates, Znc 



Riclrard A. Baudino 
Page 4 

11. 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 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 -1 1.88% for the year, 

I Sfockc, Bonds Bills, and lnflalion 2003 Yearbook, Ibbotson Associates, pages 18 and i 12. 

'i 
J.  Kennedy and Associates, Znc 
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What has the trend in capital costs been over the last few years? 

E x h i b i t R A B - 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(RAl3-2) 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 yield 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(RAI3-2) 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 
'i 
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1 

2 A. In my view, the currently low bond yields strongly suggest lower return on equity 

3 requirements on the part on the investing public. The results of my return on equity 

4 analysis in the subsequent section of my Direct Testimony are consistent with these 

5 historically low bond yields. 

6 

7 Q. In 2003, Congress enacted a change in tax policy that lowered that tax rate on 

8 dividends and capital gains. Please explain the effect of this tax change on 

9 utility common stocks and on investor required returns for utilities. 

10 

11 
12 A. Other things being equal, the dividend tax rate reduction means that investors 

13 should require lower pre-tax rates of return for utilities. This is because the after- 

14 tax dividend streams have now become more valuable because of the reduction in 

15 federal taxation. Thus, for a given stock price investors will discount the future 

16 dividend payments at a lower return on equity. The stock prices that I use in my 

17 cost of equity analyses fully incorporate the effects of this change in tax rates and 

18 on the expected returns for utilities. This also means that investors require lower 

19 risk premiums for stocks compared to utility bonds. 

21 Q. How does the investment community regard the electric utility industry as a 

22 whole? 

23 
24 A. The Value Line Investment Survey reported the following in its October 1, 2004 

25 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. 

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. 

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 hnds 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 

35 risky environment than it experienced during the last few years. Companies that 

36 focus on core electric operations will be lower risk than those with unregulated 

37 andlor deregulated operations and investments. 

i '7 J .  Kennedy andAssociates, Inc. 
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I 
2 Q. How does the investment community view SWEPCO? 

4 A. SWEPCO is an operating subsidiary of American Electric Power ("AEP"). As 

5 such, SWEPCO has no publicly held common stock of its own. However, 

6 SWEPCO's bonds are rated by major rating agencies, namely Moody's and 

7 Standard and Poor's. Currently, SWEPCO's first mortgage bonds are rated A3 by 
i 
I 8 Moody's and A- by Standard & Poor's. 

i 
i 10 In its rating report on SWEPCO dated September 13, 2004, Moody's stated its A3 

1 11 rating for the Company was supported by its competitive rates and the benefits of 
! 

12 being affiliated with AEP. Another credit strength noted by Moody's was that 

1 13 deregulation is not occurring in SWEPCO's service territories, providing for a more 

1 14 stable and predictable operating environment. 
i 

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." 

'7 
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1 111. DETERMINATION OF FAIR RATE OF RETURN 

2 

3 Q. Please describe the methods you employed in estimating a fair rate of return 

4 for SWEPCO. 

5 

6 A. I employed a Discounted Cash Flow ("DCF") analysis for a group of comparison 
i 

7 electric companies to estimate the cost of equity for SWEPCO's electric operations. 

1 8 I also employed a Capital Asset Pricing Model ("CAPM) analysis, although I did 

9 not incorporate its results into my recommendation. 

! 
I 10 

'i 11 Q. What are the main guidelines to which you adhere in estimating the cost of 

1 12 equity for a firm? 

14 A. 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 Comrn'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 b&ed on the expectation of dividend 

payments and perhaps some appreciation in the stock's value over time. However, 

,: 007108 
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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 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 retum 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 

J.  Kennedy andAssociates, Inc. 
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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 

J.  Kennedy and Associates, Inc. 
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1 Capitalization ratio 
2 Earnings on common stock 
3 Payout ratio 
4 Regulatory risk 

5 

6 By selecting companies with the same Safety Rank, investors can be relatively 

7 confident that the market views them as similarly risky investments. 

8 

9 Bond ratings are another good tool that investors may utilize to determine the risk 

10 comparability of firms. Bond rating agencies such as Moody's and Standard and 

1 1  Poor's perform detailed analyses of all the factors that contribute to the business and 

12 financial risk of a particular investment. The end result of their analyses is a bond 

13 rating that reflects these risks. 

14 

15 Discounted Cash Flow Method 

16 

17 Q. Please describe the basic DCF approach. 

18 

19 A. The basic DCF approach is rooted in valuation theory. It is based on the premise 

20 that the value of a financial asset is determined by its ability to generate future net 

21 cash flows. In the case of a common stock, those future cash flows take the form 

22 of dividends and appreciation in price. The value of the stock to investors is the 

23 discounted present value of future cash flows. The general equation then is: 

'i 
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2 Where: V = assef value 
3 R =yearly cash flows 
4 r = discount rate 
5 

6 This is no different from determining the value of any asset from an economic 

7 point of view. However, the DCF model that I employ does make certain 

i 8 simplifying assumptions. One is that the stream of income from the equity share 

9 is assumed to be perpetual; that is, there is no salvage or residual value at the end 

i 
! 10 of some maturity date (as is the case with a bond). Another important assumption 

i 
I 11 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: 

Where: D, = the next period dividend 
P, = current stock price 
g = expected growth rate 
k = investor-required return 

23 It is apparent that the "k" so determined must relate to the investors' expected 

24 return. Use of the discounted cash flow method to determine an investor-required 
! 
j 

25 return is complicated by the need to express investors' expectations relative to 

j 
'i 
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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. 

I used several criteria to select a comparison group. First, using the October 2004 

issue of the C. A. Turner Utility Reports, I 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 SWPCO.  

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: 

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 
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You mentioned that one of your selection criteria was a bond rating of 

ABBB. 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 E x h i b i t ( R A B - 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 I1 of my testimony, 

SWEPCO's first mortgage bonds are currently rated A-1A3, 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 ABBB 

ratings is a reasonable proxy group for estimating the cost of equity for S W P C O  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, Do/Po, 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. I 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. 

C 
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1 Using this approach results in an average dividend yield for the group of 4.35%. 

2 These calculations are shown in Exhibit-(RAB-4). 

4 
5 Q. Having established the average dividend yield, how did you determine the 

6 expected growth rate for the electric comparison group? 

7 A. "Expected refers to the investor's expected growth rate. The task, in theory, is to 
i 
i 
! 8 use a growth rate that will correctly forecast the constant rate of growth in dividends. 

9 We refer to a perpetual growth rate since the DCF model has no cut-off point. The 

1 10 obvious fact is that there is no way to know with absolute certainty what investors 

i 

1 11 expect the growth rate to be in the short term, much less in perpetuity. The dividend 
S 

12 growth rate is a function of earnings growth and the payout ratio, neither of which is 

i 
! 13 known precisely for the future. 

14 

1 15 In this analysis, I relied on two major sources of analysts' forecasts for growth. 

16 These sources are Value Line and Zacks Investment Research ("Zacks"). 

17 

1 18 Q. Please briefly describe Value Line and Zacks. 
$ 

i 20 A. Value Line is an investment survey that is published for approximately 1,700 

2 1 companies, both regulated and unregulated. It is updated quarterly and probably 

22 represents the most comprehensive and widely used of all investment information 

23 services. It provides both historical and forecasted information on a number of 

24 important data elements. Value Line neither participates in financial markets as a 

j 25 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 alone2. 

-. - . How did you utilize your data sources to estimate growth rates for the .,- 

comparison group? 

E x h i b i t ( R A B - 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-RAl3-5). 

See Rozeff (Journal of Forecasting, Volume 2, Issue No. 4, 1983), Brown and Rozeff (Journal of 
Finance, March 1978), Moyer, Chatfield and Kelley (International ~ournal 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: 

Where: G = expected retention growth rate 
B = thejrm S expected retention ratio 
R = the expected return 

i 
16 In its proper form, this calculation is fomd-looking. That is, the investors' 

1 17 
expected retention ratio and return must be used in order to measure what investors 

18 anticipate will happen in the future. Data on expected retention ratios and returns 
1 
f 19 may be obtained from Value Line. 

20 

2 1 The expected sustainable growth estimates for the comparison group are presented 

i 22 in Column (4) on page 1 of Exhibit-(RAB-5). The data came from the Value 

23 Line forecasts for the comparison group. 

24 

25 Q. How did you proceed to determine the DCF cost of equity for the electric 

26 comparison group? 
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To estimate the expected dividend yield (DI) for the group, the current dividend 

yield must be moved fonvard 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 Exhib i t (RAB-5) .  The expected growth rates range from 

3.96% to 4.86%. 

11 I 12 Q. PIease expIain how you calculated your DCF cost of equity estimates. 

I 13 A. Page 5 of Exhib i t (RAB-5)  shows four alternative DCF cost of equity 

14 calculations using the four growth estimates shown on page 1. In calculating the 

1 i 15 average growth rates for the group, I eliminated negative earnings growth rates for 

16 one company in the group because negative growth rates are not appropriate proxies 
I 
i 

17 for long-term growth expectations. 

1 
I 18 
J 

19 The DCF returns range from 8.40% to 9.32%. The DCF return on equity utilizing 

i 
20 the average of all the growth rates is 8.95%. 

21 

22 Capital Asset Pricing Model 

i 23 
1 

24 Q. Briefly summarize the Capital Asset pricing Model ("CAPM") approach. 

'/ 
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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 the 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 v i s -h i s  the market. 

'i J. Kennedy andAssociates, Znc. 



Riclzard A. Baudino 
Page 23 

1 Based on the foregoing discussion, the equation for determining the return for a 

2 security in the CAPM framework is: 

4 K = Rf + P(MRP) 
5 
6 Where: K = Required Return on equity 
7 Rf = Risk-free rate 
8 MRP =Market riskpremium 
9 p =Beta 

i 
11 This equation tells us about the riskheturn relationship posited by the CAPM. 

1 12 Investors are risk averse and will only accept higher risk if they receive higher 

13 returns. These retums can be detem~ined in relation to a stock's beta and the market 

I 
1 
! 14 risk premium. The general level of risk aversion in the economy determines the 

1 15 market risk premium. If the risk-free rate of return is 3.00% and the required return 
i 
I 16 on the total market is 15.00%;then the risk premium is 12.00%. Any stock's 

1 
! 17 required return can be determined by multiplying its beta by the market risk 
J 

18 premium. Stocks with betas greater than 1.0 are considered riskier than the overall 

! 
i 19 market and will have higher required returns. Conversely, stocks with betas less 

i 20 than 1.0 will have required returns lower than the market as a whole. 

i 
I 22 Q. In general, are there concerns regarding the use of the CAPM in estimating the 
i 

23 return on equity? 

25 A. Yes. There is considerable controversy surrounding the use of the CAPM3. There is 

j 26 strong evidence that beta is not the primary factor in determining the risk of a 

For a more complete discussion of some of the conh-oversy surrounding the use of the CAPM, refer 
to A Random Walk Down Wall Sh.eet 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. I have presented these three growth rates and the average on page 2 of 

Exhibit ( R A B - 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 

2 1 on page 1 of Exhibit ( R A B - 6 ) .  

22 

23 I also considered a supplemental check to this market estimate. Ibbotson Associates 

24 published a study of historical returns on the stock market in its Stocks, Bonds, Bills, 

25 and Inflation 2004 Yearbook. Some analysts employ this historical data to estimate 
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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 ( R A B - 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 assumes 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 "I&S'): 

L'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 to 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 choice of estimation horizon and 
to the end points. These choices are essentially arbitrary, yet can 
result in significant differences in the final out~ome."~ 

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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1 In summary, the use of historic earned returns should be viewed with a great deal of 

2 caution and skepticism. There is no real support for the proposition that an 

3 unchanging, mechanistically applied historical risk premium is representative of 

4 current investor expectations and return requirements. 

5 

6 Q. 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, 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. 

I 16 

I 17 Q. What is your estimate of the market risk premium? 

I 
18 

i 19 A. Exhibit ( R A B - 6 ) ,  line 9 of page 1, presents my estimates of the market risk 

20 premium based on a DCF analysis applied to current market data. The market risk , 
21 premium is 8.17% using the 20-year Treasury bond and 9.76% using the five-year 

22 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 ( R A B - 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 .76. 

Q. Please summarize the CAPM results. 

A. Please refer to line 14 of page 1 of Exhibit ( R A B - 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 ( R A B - 7 ) .  

Conclusions and Recommendations 

Q. Please summarize the cost of equity estimates you have developed up to this 

point in your testimony. 

A. 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 

J.  Kennedy and Associates, Znc. 
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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 DCP 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 

24 historical price data. Over the last five years, utility share prices in general have 

25 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 11 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 AquilaNetworks - W C ,  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 SWEPCO in this proceeding. 

Does this conclude your direct testimony? 

Yes. 

I .  

J.  Kennedy and~ksociates, Inc. 



BEFORE THE 

LOUISIANA PUBLIC SERVICE COMMISSION 

RE: INVESTIGATION OF SOUTJ3WESTERN ) 
ELECTRIC POWER COMPANY; REVENUE ) Docket No. U-23327, 
REQUIREMENT REVIEW CONDUCTED ) SubdocketA 
PURSUANT TO MERGER ORDER U-23327, ) 
SUBDOCKET A ) 

EXHIBITS 

OF 

RICHARD A. BAUDINO 

ON BEHALF OF THE 

LOUISIANA PUBLIC SERVICE COMMISSION 

J. KENNEDY AND ASSOCIATES, INC. 
ROSWELL, GEORGIA 

OCTOBER 2004 



Exhibit ( R A E - 1 )  
Page 1 of 10 

RESUME OF RICHARD A. BAUDINO, DIRECTOR OF CONSULTING 

New Mexico State University, M.A. 
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 SaleLeasebacks 
Electric and Gas Utility Cost of Service 
Revenue Requirements 
Gas industry restructuring and competition 
Fuel cost auditing 
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Expert Testimony Appearances 
of 

Richard A. Baudino 
As of April 2004 

Date Case Jurisdict. Paw Uti l i tv  Subiect 

3183 1780 NM New Mexiw Public Boles Water Co. Rate design, rale of 
Service Commission relum. 

10183 1803, NM New Mexiw Public Soulhwestem Rate design 
1817 Service Commission Electric Coop 

11184 1833 NM New Mexiw Public El Paso Electric Service wnlracl approval. 
Service Commission Co. rale design, performance 

standards for Palo Verde 
nuclear generating system 

1983 1835 NM New Mexico Public Public Service Rate design. 
Service Commission Co. of NM 

1984 1848 NM New Mexico Pubiic Sangre de Crislo Rate design. 
Service Commission Waler Co. 

New Mexiw Public 
Service Commission 

Southwestern 
Public Service Co. 

Rale of return. 

New Mexiw Public 
Service Commission 

Jomada Waler Co. Rate of relum. 

New Mexico Public 
Service Commission 

Soulhweslem 
Public Service Co. 

Rate of relum. 

New Mexiw Public 
Service Comrnission 

El Paso Electric 
Co. 

Phase-in plan, treatment of 
salelieaseback expense. 

New Mexiw Public 
Service Comrnission 

El Paso Electric 
Co. 

Salefleaseback approval. 

New Mexiw Public 
Service Commission 

El Paso Electric 
Co. 

Order lo show cause. PVNGS 
audit. 

New Mexico Public 
Service Commission 

El Paso Electric 
Co. 

New Mexiw Public 
Service Commission 

El Paso Electric 
Co. 

Fuel faclor adiustment. 

New Mexico Public 
Service Commission 

El Paso Eleclric 
Co. 

Rale design 
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Expert Testimony Appearances 
of 

Richard A. Baudino 
As of April 2004 

Date Case Jurlsdlct. Party Ut i l i ty  Sub jec t  

10188 2146 NM New Mexico Public Public Service Co. Financial effects of 
Service Commission of New Mexiw restructuring, reorganization 

07188 2162 NM New Mexico Public Ei Paso Electric Revenue requirements, rate 
Service Commission Co. design, rate of rebm. 

01189 2194 NM New Mexico Public Piains Electric G8T Economic development. 
Service Commission Cooperative 

1\89 2253 NM New Mexico Public Plains Electric G8T Financing. 
Service Commission Cooperative 

08189 2259 NM New Mexico Public Homestead Waler Co. Rale of return, rate 
Service Commission design. 

10189 2262 NM New Mexico Public Public Service Co. Rate of return. 
Service Commission of New Mexiw 

09189 2269 NM New Mexiw Public Ruidoso Natural Rate of return. expense 
Service Commission Gas Co. from aRlialed 

interest. 

12189 89-208-TF AR Arkansas Electric Arkansas Power Rider M-33. 
Energy Consumers &Light Co. 

01190 U-17282 LA Louisiana Public Gulf Slates Cost of equity 
Service Commission Utilities 

09190 90158 KY Kenlucky lnduslrial Louisviiie Gas Cost of equity 
Utility Consumers R Electric Co. 

09190 90404-U AR Noithwest Arkansas Arkansas Weslern Cost of equity, 
Gas Consumers Gas Co. transp~ilation rate 

12190 U.17282 LA Louisiana Public Gulf Slates Cost of equiiy. 
Phase IV Service Commission Utilities 

04191 91-037-U AR NoiUlwest Arkansas Arkansas Westem Transpoilalion rates. 
Gas Consumers Gas Co. 

12191 91410 OH Air Products & Cincinnati Gas 8 Cost of equity. 
EL-AIR Chemicals. inc.. Electric Co. 

Annw Steel Co., 
General Electric Co.. 
Industrial Energy 
Consumers 
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Expert Testimony Appearances 
of 

Richard A. Baudino 
As of April 2004 

Date Case Jurisdict. Party Uti l i ty  Sub jec t  

05192 910890-Ei FL Occidental Chemicai Florida Power Corp. Cost of equity, rate of 
Cop. return. 

09192 92-0324 AR Arkansas Gas Arkansas Louisiana Cost of equity, rate of 
Consumers Gas Co. return, costof-service. 

ID Industrial Consumers 
for Fair Utility 
Rates 

Indiana Michigan 
Power Co. 

Cost of equity, rate of 
retum. 

AR Tyson Foods Generai Waterworks Cost aliocalion, rate 
design. 

KY Newport Steel Co. Union Light, Heat 
8 Power Co. 

Cost allocation. 

iN PSI Industrial 
Group 

PSI Energy Refund allocation. 

Mi Association of 
Businesses 
Advocaling TaiiH 
Equality (ABATE) 

Michigan 
Consolidated 
Gas Co. 

Return on equity. 

04193 92-1464- 
EL-AIR 

OH Air Producis and 
Chemicals, inc., 
Amco Sieei Co., 
Industrial Energy 
Consumers 

Cincinnati Gas 
8 Electric Co. 

Return on equity. 

09/93 93-189-U AR Arkansas Gas 
Consumers 

Arkansas Louisiana 
Gas Co. 

Transportation service 
tenns and conditions. 

09/93 930814 AR Arkansas Gas 
Consumers 

Arkansas Louisiana 
Gas Co. 

Cost-of-service, kansporta- 
lion rates, rate suppiemenis: 
return on equity; revenue 
requirements. 

1283 U-17735 LA Louisiana Public 
Service Commission 
Staff 

Cajun Electric 
Power Cooperalive 

Historical review; evalualion 
of economic studies. 

03/94 10320 KY Kentucky Industrial 
Utilily Customers 

Louisvilie Gas & 
Electric Co. 

Trimbie County CWlP revenue 
refund. 
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Expert Testimony Appearances 
of 

Richard A. Baudino 
As of April 2004 

Date Case Jur isdict .  Party Uti l i ty  Sub jec t  

4/94 E-0151 MN Large Power Intervenors Minnesota Power Evaluation of the cost of equiiy. 
GR.94.001 Co. capital structure, and rate of 

return. 

5/94 R-00942993 PA PGBW lnduslrial Pennsylvania Gas Analysis of recoveiy of isansition 
lnlewenors & Water Co. costs. 

5194 R-00943001 PA Columbia Industrial Columbia Gas of Evaluation of cost allocation, 
lntewenors Pennsylvania rate design, rate plan, and 

caving charge proposals. 

7194 R-00942986 PA Armco, lnc., West Penn Power Return on equity and rate of 
West Penn Power Co. return. 
Industrial Intervenors 

7194 94-0035 W Wesl Virginia Monongahela Power Return on equity and rate of 
E42T Energy Users' Group Co. return. 

8194 8652 MD Westvacc Cop. Potomac Edison Return on equily and rate of 
Co. return. 

9194 930357-C AR West Cenlrai Arkansas Arkansas Oklahoma Evaluation of transportation 
Gas Consumers Gas Cop. sewice. 

9194 U-19904 LA Louisiana Public Gulf States Return on equity. 
Sewice Commission Ulililies 

9194 8629 MD Maryland Industrial Baltimore Gas Transition costs. 
Gmup R Eleclric Co. 

11194 94.1754 AR Arkansas Gas Arkla. Inc. Cost-af-service, rate design. 
Consumers rate of return. 

3195 RP94-343- FERC Arkansas Gas NorAm Gas Rate of return. 
000 Consumers Transmission 

4195 R-00943271 PA PPRL lnduslrial Pennsylvania Power Return on equity, 
Customer Alliance &Light Co. 

6195 U.10755 MI Association of Consumers Power Co. Revenue requirements. 
Businesses Advocating 
Tariff Equity 

7195 8697 MD Maryland tnduslriai Baltimore Gas Cost aliocation and rate design. 
Gmup &Electric Co. 
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of 

Richard A. Baudino 
As of April 2004 

Date  Case Jurisdict. Party Uti l i ty  Sub jec t  

8/95 95254-TF AR Tyson Foods, Inc. Southwesl Arkansas Refund allocation. 
U-2811 Electric Cooperative 

10195 ER95-1042 FERC Louisiana Public Systems Energy Return on Equity 
-000 Service Commission Resources. Inc. 

11/95 1.940032 PA Industrial Energy Stale-wide - Investigation into 
Consumers of all ulililies Electric Power Compelilion. 
Pennsylvania 

5196 96-030-U AR Norlhwesl Arkansas Arkansas Western Revenue requirements, rate of 
Gas Consumers Gas Co. return and cost of service. 

7196 8725 MD Maryland industrial Baltimore Gas Retum on Equity 
Group &Electric Co.. 

Polomac Eieciiic 
Power Co. and 
Consleliation Energy Cop. 

7/96 U-21496 LA Louisiana Public Central Louisiana Return on equity, 
Service Commission Electric Co. rate of return. 

9/96 U-22092 LA Louisiana Public Entergy Gulf Return on equity. 
Service Commission States, Inc. 

1197 RP96-199- FERC The Industrial Gas Mississippi River Revenue requirements, rate of 
000 Users Conference Transmission Cop. return and cost of service. 

3197 96.420-U AR West Cenlral Arkansas Oklahoma Revenue requirements, rate of 
Arkansas Gas Gas Cop. return, cost of service and 
Cop. rate design. 

7/97 U-11220 MI Association of Michigan Gas Co. Transportalion Balancing 
Business Advocaling and Soulheastem Provisions 
Tariff Equity Michigan Gas Co. 

7/97 R-00973944 PA Pennsylvania Pennsylvania- Rate of return, cost of 
American Waler American Water Co. service, revenue requiremenb. 
Large Users Gmup 

3198 8390-U GA Georgia Natural AUanla Gas Light Rak of relurn, restructuring 
Gas Gmup and the issues, unbundling, rate 
Georgia Texlile design issues. 
Manufacturers Assoc. 

007135 

'i J. KENNEDY AND ASSOCIATES, INC. 



Exhibit ( R A B - 1 )  
Page8of 10 

Expert Testimony Appearances 
of 

Richard A. Baudino 
As of April 2004 

Date Case Jurisdict. Party Uti l i ty  Sub jec t  

7198 R-00984280 PA PG Energy. Inc. PGE Industrial Cost allocalion. 
Intervenors 

8198 U-17735 LA Louisiana Public Cajun Eleclric Revenue requirements 
Service Commission Power Cooperative 

10198 97-596 ME Maine Ofice of the Bangor Hydro- Retum on equity, 
Public Advocale Electric Co. rate of return. 

10198 U-23327 LA Louisiana Public SWEPCO, CSW and Analysis ol proposed merger. 
Service Commission AEP 

12198 98-577 ME Maine Ofice of the Maine Public Return on equity, 
Public Advocate Service Co. rate of retum. 

1298 U-23358 LA Louisiana Public Entergy Gulf Relum on equity. 
Service Commission Slates, Inc. rate of return. 

3199 98426 KY Kentucky industrial Louisville Gas Returnon equity. 
Utility Customen, Inc. and Electric Co 

3199 99-082 KY Kentucky Industrial 
Utility Customen, Inc. 

4199 R.984554 PA T. W. Phillips 
Usen Group 

6199 R-0099462 PA Columbia Industrial 
intervenors 

10199 U.24182 LA Louisiana Public 
Service Commission 

10199 R.00994782 PA Peoples Industrial 
Intervenors 

10199 R-00994781 PA Columbia lnduslrial 
Intervenors 

Kenlucky Utiiities 
Co. 

T. W. Phillips 
Gas and Oil Co. 

Columbia Gas 
of Pennsylvania 

Eniergy Gulf 
Stales,lnc. 

Peoples Natural 
Gas Co. 

Columbia Gas 
of Pennsylvaria 

Relum on equity. 

Allocation of purchased 
gas cosls. 

Balancing charges 

Cost of debl. 

Reslructuring issues. 

Reslructuring, balancing 
charges, rateflexing, 
allemale fuel. 

Dl100 R-00994786 PA UGI lndustriai UGI UD'iities, Inc. Universal service costs, 
Intervenors balancing, penaity charges, 

capacity assignment 
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Expert Testimony Appearances 
of 

Richard A. Baudino 
As of April 2004 

Date Case Jurisdict. Party Utility Sub jec t  

01/00 8829 MD Maiyland Industrial Gr. Baltimore Gas & Revenue requirements, cosl allocation. 
8 United States Electric Co. rate design. 

02100 R-00994788 PA Penn Fuel Transporlation PFG Gas, Inc., and Tariff charges, balancing provisions. 

05100 U-17735 LA Louisiana Public Louisiana Eleclric Rate restructuring. 
Service Comm. Cooperative 

07100 2000-080 KY Kentucky Industrial Louisvilie Gas Cost allocation 
Utility Consumers and Electric Co. 

07100 U-21453 LA Louisiana Public Soulhweslem Stranded cost analysis. 
U-20925 (SC), Service Cornm. Electric Power Co. 
U-22092 (SC) 
(Subdocket E) 

09100 R-00005654- PA Philadelphia industrial Philadelphia Gas Interim relief analpis. 
And Commercial Gas Works 
Users Group. 

lOi00 U-21453 LA Louisiana Public Entergy Gulf Restructuring, Business Separation Plan 
U-20925 (SC), Service Comrn. Slates, lnc. 
U-22092 (SC) 
(Subdocket 0) 

11100 R-OW05277 PA Penn Fuel PFG Gas, Inc, and Cost allocation issues. 
(Rebuttal) Transportation Customers North Penn Gas Co. 

12100 U-24993 LA Louisiana Public Entergy Gulf Retum on equity 
Service Comm. Slates. inc. 

03/01 U-220'32 LA Louisiana Public Enteigy Gull Stranded cost analysis. 
Service Cornm. States, Inc. 

04/01 U.21453 LA Louisiana Public Entergy Gulf Reshcturing issues. 
U-20925 (SC), Senice Camrn. Slates, lnc. 
U.22092 (SC) 
(Subdocket B) 
(Addressing Conlested Issues) 

04101 RMX)06042 PA Philadelphia Industrial and Philadelphia Gas Works Revenue requirements, wst allocation 
Commercial Gas Users Group and lariff issues. 

11/01 U.25687 LA Louisiana Public Enteigy Gulf Return on equity 
Service Comm. Slates. Inc. 
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of 

Richard A. Baudino 
As of April 2004 

Date Case Jurisdict. Party Uti l i ty  Subject  

03102 14311-U GA Georgia Public Atlanta Gas Light Capital structure. 
Service Commission 

08102 2002-00145 KY Kentucky industrial Columbia Gas of Revenue requirements 
Utility Customers Kentucky 

09102 M.00021612 PA Philadelphia industrial 
And Commercial Gas 
Users Group 

01103 2002-00169 KY Kentucky industrial 
Utility Customers 

02103 025594E CO Cripple Creek & Victor 
Gold Mining Company 

04/03 U-26527 LA Louisiana Public Service 
Commission 

10103 CV020495AB GA The Landings Assn., lnc. 

Phiiadelphia Gas Transportation rales, terms, 
Works and conditions. 

Kentucky Power Return on equity, 

Aquila Networks - Return on equity, 
WPC 

Entergy Gulf States. Return on equity. 
inc. 

Utilities Inc, of GA , Revenue requirement & 
overcharge refund 

03104 2003-00433 KY Kentucky industiiat Louisville Gas & Return on equily. 
Utility Customers Electric Cost allocation &rate design 

03104 2003-00434 KY Kentucky industrial Kentucky Utiiities Return on equity 
Utility Customers 

4104 ER03-583.000, FERC Louisiana Public Service Entergy Corp. Retum on Equity 
et. at. Commission 

4104 04S035E CO Ciippie Creek & Victor Aquiia Networks - Return on equity 
Gold Mining Company. WPC 
Goodrich Corp., Hotcim (U.S.) Inc., 
and The Trane Co. 

9104 U-23327, LA Louisiana Public Service SouUlwestem Eiecliic Fuel cosl review 
SubdochetB Commission Power Company 

007138 
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SOUTHWESTERN PUBLIC SERVICE COMPANY 
COMPARISON GROUP 

Avista Corp. 
Central Vermont Public Service 
CH Energy Group 
ClNergy Corp. 
Cleco Corporation 
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SOUTHWESTERN ELECTRIC POWER COMPANY 
COMPARISON GROUP 

AVERAGE PRICE, DIVIDEND AND DIVIDEND YIELD 

Apr '04 May '04 June '04 July '04 

Avista Corp. High Price ($) 19.430 17.190 18.720 18.530 
Low Price ($) 16.890 15.350 16.790 17.190 
Avg. Price ($) 18.160 16.270 17.755 17.860 
Dividend ($) 0.125 0.130 0.130 0.130 
Mo. Avg. Div. 2.75% 3.20% 2.93% 2.91% 
6 mos. Avg. 2.94% 

Central Vermont PS High Price ($) 22.500 20.400 20.600 20.600 
Low Price ($) 19.200 18.450 18.800 19.150 
Avg. Price ($) 20.850 19.425 19.700 19.875 
Dividend ($) 0.230 0.230 0.230 0.230 
Mo. Avg. Div. 4.41% 4.74% 4.67% 4.63% 
6 rnos. Avg. 4.57% 

CH Energy Group High Price ($) 49.580 47.750 46.440 46.720 
Low Price ($) 45.850 43.390 44.090 43.250 
Avg. Price ($) 47.715 45.570 45.265 44.985 
Dividend ($) 0.540 0.540 0.540 0.540 
Mo.Avg.Div. 4.53% 4.74% 4.77% 4.80% 
6 mos. Avg. 4.74% 

ClNergy Corp. High Price ($) 41.040 38.300 38.860 39.010 
Low Price ($) 37.540 34.920 36.760 35.950 
Avg. Price ($) 39.290 36.610 37.810 37.980 
Dividend ($) 0.470 0.470 0.470 0.470 
Mo. Avg. Div. 4.78% 5.14% 4.97% 4.95% 
6 rnos. Avg. 4.89% 

Cleco Corporation High Price ($) 19.180 18.180 18.350 18.200 
Low Price ($) 17.000 16.190 16.880 17.100 
Avg. Price (8)  18.090 17.185 17.615 17.650 
Dividend ($) 0.225 0.225 0.225 0.225 
Mo. Avg. Div. 4.98% 5.24% 5.11% 5.10% 
6 mos. Avg. 5.14% 

Consolidated Edison High Price ($) 44.250 41.580 40.530 40.970 
Low Price ($) 40.900 37.230 38.610 39.120 
Avg. Price ($) 42.575 39.405 39.570 40.045 
Dividend ($) 0.565 0.565 0.565 0.565 
Mo. Avg. Div. 5.31% 5.74% 5.71% 5.64% 
6 rnos. Avg. 5.54% 

Empire District High Price ($) 22.990 21.050 20.650 20.450 
Low Price ($) 20.790 19.480 19.630 19.530 
Avg. Price ($) 21.890 20.265 20.140 19.990 
Dividend ($) 0.320 0.320 0.320 0.320 
Mo.Avg.Div. 5.85% 6.32% 6.36% 6.40% 
6 mos. Avg. 6.24% 

Aug '04 Sept '04 

17.890 18.570 
16.950 17.740 
17.420 18.155 
0.130 0.130 
2.99% 2.86% 
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SOUTHWESTERN ELECTRIC POWER COMPANY 
COMPARISON GROUP 

AVERAGE PRICE, DIVIDEND AND DIVIDEND YIELD 

Apr '04 May '04 June '04 July '04 

Energy East High Price ($) 26.050 23.870 24.760 24.770 
Low Price ($) 23.450 21.850 23.230 23.480 
Avg. Price ($) 24.750 22.860 23.995 24.125 
Dividend ($) 0.260 0.260 0.260 0.260 
Mo.Avg. Div. 4.20% 4.55% 4.33% 4.31% 
6 mos. Avg. 4.31% 

Entergy High Price ($) 59.920 54.990 57.160 57.780 
Low Price ($) 54.300 50.640 52.510 54.430 
Avg. Price ($) 57.110 52.815 54.835 56.105 
Dividend ($) 0.450 0.450 0.450 0.450 
Mo. Avg. Div. 3.15% 3.41% 3.28% 3.21% 
6 rnos. Avg. 3.18% 

High Price ($) 69.790 33.560 34.140 35.440 
Low Price ($) 64.400 30.920 32.100 32.690 
Avg. Price ($) 67.095 32.240 33.120 34.065 
Dividend ($) 0.550 0.275 0.275 0.275 
Mo.Avg.Div. 3.28% 3.41% 3.32% 3.23% 
6 mas. Avg. 3.33% 

First Energy Corporation High Price ($) 39.650 39.490 39.730 39.170 
Low Price ($) 37.130 36.730 36.900 37.040 
Avg. Price ($) 38.390 38.110 38.315 38.105 
Dividend ($) 0.375 0.375 0.375 0.375 
Mo. Avg. Div. 3.91% 3.94% 3.91% 3.94% 
6 rnos. Avg. 3.85% 

Green Mountain Power High Price ($) 25.980 25.800 26.100 26.430 
Low Price ($) 24.650 24.400 25.080 25.590 
Avg.Price($) 25.315 25.100 25.590 26.010 
Dividend ($) 0.220 0.220 0.220 0.220 
Mo. Avg. Div. 3.48% 3.51% 3.44% 3.38% 
6 rnos. Avg. 3.43% 

Hawaiian Electric Ind. High Price ($) 52.350 50.600 26.280 26.740 
Low Price ($) 48.590 45.930 24.400 25.200 
Avg. Price ($) 50.470 48.265 25.340 25.970 
Dividend ($) 0.620 0.620 0.310 0.310 
Mo.Avg.Div. 4.91% 5.14% 4.89% 4.77% 
6 mos. Avg. 4.89% 

Northeast Utilities High Price ($) 18.730 19.240 19.710 19.530 
LOW Price ($) 17.660 17.610 18.860 18.300 
Avg. Price ($) 18.195 18.425 19.285 18.915 
dividend ($) 0.150 0.150 0.150 0.150 
Mo. Avg. Div. 3.30% 3.26% 3.11% 3.17% 
6 mos. Avg. 3.28% 

Aug '04 

24.710 
23.750 
24.230 
0.260 
4.29% 

Sept '04 

25.250 
24.260 
24.755 
0.260 
4.20% 



Exhibit -(RAE-4) 
Page 3 of 3 

NSTAR 

SOUTHWESTERN ELECTRIC POWER COMPANY 
COMPARISON GROUP 

AVERAGE PRICE, DIVIDEND AND DIVIDEND YIELD 

Apr '04 May '04 June '04 July '04 Aug '04 Sept '04 

High Price ($) 51.300 48.980 48.600 47.970 48.880 50.500 
Low Price ($) 47.280 45.300 46.600 46.010 46.580 48.360 
Avg. Price ($) 49.290 47.140 47.600 46.990 47.730 49.430 
Dividend ($) 0.555 0.555 0.555 0.555 0.555 0.555 
Mo.Avg.Div. 4.50% 4.71% 4.66% 4.72% 4.65% 4.49% 
6 mos. Avg. 4.62% 

Pinnacle West Highprice($) 40.220 40.450 41.500 41.190 42.990 42.560 
Low Price ($) 37.500 36.300 39.460 39.630 40.330 41.120 
Avg.Price($) 38.860 38.375 40.480 40.410 41.660 41.840 
Dividend ($) 0.450 0.450 0.450 0.450 0.450 0.450 
Mo.Avg.Div. 4.63% 4.69% 4.45% 4.45% 4.32% 4.30% 
6 mos. Avg. 4.47% 

PPL Corp. High Price ($) 46.970 43.810 46.200 46.730 47.870 48.390 
Low Price ($) 42.720 39.830 42.150 44.700 46.100 46.170 
Avg.Price($) 44.845 41.820 44.175 45.715 46.985 47.280 
Dividend ($) 0.410 0.410 0.410 0.410 0.410 0.410 
Mo.Avg.Div. 3.66% 3.92% 3.71% 3.59% 3.49% 3.47% 
6 mos. Avg. 3.64% 

Progress Energy High Price ($) 47.500 43.190 44.360 44.320 43.890 44.280 
Low Price ($) 42.660 40.090 42.220 40.760 42.000 41.530 
Avg.Price($) 45.080 41.640 43.290 42.540 42.945 42.905 
Dividend ($) 0.575 0.575 0.575 0.575 0.575 0.575 
Mo. Avg. Div. 5.10% 5.52% 5.31% 5.41% 5.36% 5.36% 
6 mos. Avg. 5.34% 

Pub. Svc. Enterprise Gp. High Price ($) 47.700 43.000 42.330 42.1 10 42.340 42.600 
Low Price ($) 42.700 39.660 39.700 38.100 39.130 40.680 
Avg. Price ($) 45.200 41.330 41.015 40.105 40.735 41.640 
Dividend ($) 0.550 0.550 0.550 0.550 0.550 0.550 
Mo. Avg. Div. 4.87% 5.32% 5.36% 5.49% 5.40% 5.28% 
6 mos. Avg. 5.29% 

Sempra Energy High Price ($) 32.400 33.410 34.900 36.400 36.740 37.190 
Low Price ($) 30.870 30.800 33.130 33.970 35.250 35.530 
Avg.Price($) 31.635 32.105 34.015 35.185 35.995 36.360 
Dividend ($) 0.250 0.250 0.250 0.250 0.250 0.250 
Mo. Avg. Div. 3.16% 3.11% 2.94% 2.84% 2.78% 2.75% 
6 mos. Avg. 2.93% 

Southern Company High Price ($) 30.64 29.14 29.44 29.96 30.35 30.85 
Low Price ($) 28.57 27.44 28.61 28.67 29.17 29.71 
Avg. Price ($) 29.605 28.290 29.025 29.315 29.760 30.280 
Dividend ($) 0.350 0.350 0.350 0.358 0.358 0.358 
Mo.Avg.Div. 4.73% 4.95% 4.82% 4.88% 4.81% 4.73% 
6 mos. Avg. 4.82% 

Average Dividend Yield 4.35% 

Source: Yahool Finance, S&P Stock Guide 
'i 
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SOUTHWESTERN ELECTRIC POWER COMPANY 
COMPARISON GROUP 

DCF Growth Rate Analysis 

(1) (2) (3) (4) 
Value Line Value Line Value Line 

Company DPS EPS Zacks E x R  

Avista Corp. 7.39% 7.66% 5.00% 4.27% 
Central Vermont Public Service 4.18% 7.08% NJA 4.24% 
CH Energy Group 0.00% 0.49% NIA 1.82% 
ClNergy Corp. 2.09% 3.32% 4.00% 3.52% 
Cleco Corporation 0.00% 0.80% NIA 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. 3.71% 9.79% 6.00% 6.33% 
Green Mountain Power 10.99% 3.52% NIA 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% 1.97% 
Public Service Enterprise Group 1.79% -1.08% 3.00% 3.75% 
Sempra Energy 0.00% 5.09% 6.00% 9.17% 
Southern Company 3.3%! 5..B% LQs!% fL.!%?& 
Averages Excluding Negative Values 3.96% 4.86% 4.65% 4.49% 

Sources: Zacks Detailed Analysts' Estimates, October 2004 
Value Line Investment Su~ey,  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 

Compound 
2003 Projected Growth 

Company DPS DPS Rate 

Avista Corp. $ 0.49 $ 0.70 7.39% 
Central Vermont Public Service $ 0.88 $ 1.08 4.18% 
CH Energy Group $ 2.16 $ 2.16 0.00% 
ClNergy Corp. $ 1.84 $ 2.04 2.09% 
Cleco Corporation $ 0.90 $ 0.90 0.00% 
Consolidation Edison $ 2.24 $ 2.34 0.88% 
Empire District Electric $ 1.28 $ 1.28 0.00% 
Energy East Corporation $ 1.00 $ 1.30 5.39% 
Entergy Corp. $ 1.60 $ 2.16 6.19% 
Exelon Corp. $ 0.96 $ 1.78 13.14% 
FirstEnergy Corp. $ 1.50 $ 1.80 3.71% 
Green Mountain Power $ 0.76 $ 1.28 10.99% 
Hawaiian Electric Industries $ 1.24 $ 1.24 0.00% 
Northeast Utilities $ 0.58 $ 0.89 8.94% 
NSTAR $ 2.18 $ 2.50 2.78% 
Pinnacle West Capital Corp. $ 1.73 $ 2.15 4.44% 
PPL Corporation $ 1.54 $ 2.04 5.78% 
Progress Energy $ 2.26 $ 2.50 2.04% 
Public Sewice Enterprise Group $ 2.16 $ 2.36 1.79% 
Sempra Energy' $ 1.00 $ 1 .OD 0.00% 
Southern Company $ 1.39 $ 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 

3-Year Compound 
Avg. Projected Growth 

Company EPS EPS Rate 

Avista Corp. $ 0.96 $ 1.50 7.66% 
Central Vermont Public Service $ 1.29 $ 1.95 7.08% 
CH Energy Group $ 2.67 $ 2.75 0.49% 
ClNergy Corp. $ 2.47 $ 3.00 3.32% 
CIeco Corporation $ 1.43 $ 1.50 0.80% 
Consolidation Edison $ 3.06 $ 2.90 -0.87% 
Empire District Electric $ 1.02 $ 1.50 6.58% 
Energy East Corporation $ 1.64 $ 2.00 3.33% 
Entergy Corp. $ 3.48 $ 4.95 6.03% 
Exelon Corp. $ 2.35 $ 3.35 6.11% 
FirstEnergy Corp. $ 2.28 $ 4.00 9.79% 
Green Mountain Power $ '1.95 $ 2.40 3.52% 
Hawaiian Electric Industries $ 1.60 $ 1.75 1.50% 
Northeast Utilities $ 1.23 $ 2.15 9.75% 
NSTAR $ 3.38 $ 4.00 2.86% 
Pinnacle West Capital Gorp. $ 2.91 $ 3.65 3.85% 
PPL Corporation $ 3.44 $ 4.50 4.58% 
Progress Energy $ 3.56 $ 3.20 -1.76% 
Public Service Enterprise Group $ 3.74 $ 3.50 -1.08% 
Sempra Energy $ 2.78 $ 3.75 5.09% 
Southern Company $ 1.81 $ 2.45 5.18% 

Average 3.99% 
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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% 8.00% 4.27% 
Central Vermont Public Service 55.38% 44.62% 9.50% 4.24% 
CH Energy Group 78.55% 21.45% 8.50% 1.82% 
ClNergy Corp. 68.00% 32.00% 11 .OO% 3.52% 
Cleco Corporation 60.00% 40.00% 12.00% 4.80% 
Consolidation Edison 80.69% 19.31% 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. 58.90% 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% 
Public Sewice Enterprise Group 67.43% 32.57% 11.50% 3.75% 
Sempra Energy 26.67% 73.33% 12.50% 9.17% 
Southern Company 66.94% 33.06% 14.00% 4.63% 

Average 59.66% 40.34% 10.90% 4.49% 
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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 

E a r n i n a m  

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 !La!% uE!i 4AHQ 4AHQ 

DCF Return on Equity 8.40% 9.32% 9.11% 6.94% 8.94% 
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SOUTHWESTERN ELECTRIC POWER COMPANY 
Capital Asset Pricing Model Analysis 

Comparison Group 

20-Year Treasury Bond 

Line 
h 

1 Market Required Return Estimate 
2 Expected Dividend Yield 
3 Expected Growth 
4 Required Return 

5 Risk-free Rate of Return, 20-Year Treasury Bond 
6 Average of Last Six Months 

8 Risk Premium 
9 @ 6 Month Average RFR (Line 4 minus Line 6) 

10 Comparison Group Beta 

11 Comparison Group Beta ' Risk Premium 
12 @ 6 Month Average RFR (Line 10 Line 9) 

13 CAPM Return on Equity 
14 @ 6 Month Average RFR (Line 12 plus Line 6) 

5-Year Treasury Bond 

1 Market Required Return Estimate 
2 Expected Dividend Yield 
3 Expected Growth 
4 Required Return 

5 Risk-free Rate of Return. 5-Year Treasury Bond 
6 Average of Last Six Months 

8 Risk Premium 
9 @ 6 Month Average RFR (Line 4 minus Line 6) 

10 Comparison Group Beta 

11 Comparison Group Beta ' Risk Premium 
12 @ 6 Month Average RFR (Line 9 Line 10) 

13 CAPM Return on Equity 
14 @ 6 Month Average RFR (Line 12 plus Line 6) 
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SOUTHWESTERN ELECTRIC POWER COMPANY 
Capital Asset Pricing Model Analysis 

Comparison Group 

Supporting Data for CAPM Analyses 

6 month average 

Value Scrsr, Ill Growth Rate Data: 

Forecasted Data: 
Earnings 
Book Value 
~ividends 

Average 12.18% 
Source: Value Line Investment Survey for Windows. 
October 2004 

6 month average 

Value Line Betas 
Z;pmearisn Grnug; 

Avista Corp. 
Central Vermont Public Service 
CH Energy Group 
ClNergy Corp. 
Cleco Corporation 
Consolidation Edison 
Empire District Electric 
Energy East Corporation 
Entergy Corp. 
Exelon Corp. 
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 

Source: Value Line Investment Reports. 
August 13, September 3, and October 1,2004 
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SOUTHWESTERN ELECTRIC POWER COMPANY 
Capital Asset Pricing Model Analysis 

Historic Market Premium 

Geometric Arithmetic 
Mean Mean 

Long-Term Annual Return on Stocks 

Long-Term Annual Income Return on Long-Term Government Bond fi2(ra. fi2(ra. 

Historical Market Risk Premium 5.20% 7.20% 

Comparison Group Beta 

Beta * Market Premium 

Current 20-Year Tresury Bond Yield 52% 52% 

CAPM Cost of Equity 9.19% 10.71% 

Source: Stocks, Bonds, Bills, and Inflation 2004 Yearbook, lbbotson Associates 
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S&P 500 Global Industry Classification Standard (GICS) Sectors 
A s  o f  November 30,2005 

Number o f  Cos. % of Market Capitalization 
Consumer Discretionarv 89 10.9 % 
Consumer Staples 
Energy 
Financials 
Health Care 
Industrials* 
Information Technology 78 
Materials 32 
Telecommunication Services 8 
Utilities 33 
Industrials (Composite)" 375 
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S&P 500 Exchange Representation 
A s  of November 30,2005 

Number of Cos. % of Market Capitalization 
NYSE 426 85.6 % 
NASDAQ 74 1 4 4 %  
AMEX 0 0 0 %  

S&P 500 Statistics 
A s  of November 30,2005 

Total Market Value ($ Billion) 
Mean Market Value (8  Million) 
Median Market Value ($ Million) 
Weighted Ave. Market Value ($ Million) 
Largest Cos. Market Value ($ Million) 
Smallest Cos. Market Value ($Million) 
Median Share Price ($) 
PIE Ratio 
Indicated Dividend Yield (%) 

At month-end, the S&P 500 lndex represented approximately 73% and the S&P MidCap 
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Yahool MvYahool M Search 
the Web Search I 

~ A H ~ ~ ! ~ F I N A N C E  Welcome, [ W n ,  rickybaud Mv Account] Finance Home - t l e h  

Thursday, December 29,2005, 11:ZOAM El - U.S. Markets close in 4 hours and 40 minutes. Dow +0.17% Nasdaq +o 
&!!By - Customize Finance 

Portfolios [ manase - EeL ts  I 
Quotes I Free trial of Strea-uotes 

Quotes & Info 

Cleco Corp. (CNL) 

Enter Syrnbol(s): 
e g. YHOO, "D31 a Symbol Lookup I Finance Seart 

At l0:59AM ET: 20.91 + 
Analyst Estimates Get Analyst Estimates for: PI 
Earnings Est 

Avg. Estimate 

No. of Analysts 

Low Estimate 

High Estimate 

Year Ago EPS 

Revenue Est 

Avg. Estimate 

No. of Analysts 

Low Estimate 

High Estimate 

Year Ago Sales 

Sales Growth 
(yearlest) 

Earnings History 

EPS Est 

EPS Actual 

Difference 

Surprise % 

Current Qtr Next Qtr Current Year Next Year 
Dec-05 Mar-06 Dec-05 Dec-06 

0.18 0.24 1.56 1.31 

6 2 5 6 

0.13 0.23 I .50 1.10 

0.21 0.26 1.61 1.49 

0.28 0.18 1.33 1.56 

Current Qtr Next Cltt Current Year Next Year 
Dec-05 Mar-06 Dec-05 Dec-06 

NIA N/A 776.25M 769.95M 

0 0 2 2 

N/A N/A 725.00M 729.00M 

N/A NIA 827.50M 810.90M 

NIA 172.12M N/A 776.25M 

NIA NIA NIA -0.8% 

ADVERTISEMENT 

EPS Trends 
Current Qtr Next Qtr Current Year Next Year 

Dec-05 Mar-06 Dec-05 Dec-06 

include: Commission 
Free trading, 24- 
hour markets, no 
restrictions on 
shorting and trade 
off your profits. Find 
out why traders are 

Current Estimate 0.18 0.24 1.56 1.31 

7 Days Ago 0.20 0.26 1.52 1.44 

30 Days Ago 0.21 0.26 1.52 1.44 

60 Days Ago 0.26 1.36 1.41 
90 Days Ago 0.26 1.37 1.40 www.~~tfoiex.corn 

Current Qtr Next Qtr Current Year Next Year 
EPS Revisions 

Dec-05 Mar46 Dec-05 Dec-06 



CWL: Analyst Estimates for CLECO CP(HLDG CO) - Yahoo! Finance 

Up Last 7 Days 0 0 1 0 

Up Last 30 Days 0 0 1 0 

Down Last 30 
Days 

0 

Down Last 90 
Days 

0 

Growth E s ~  CNL industry Sector S&P 500 

Current Qtr. -35.7% 5.7% 5.7% 12.3% 

Next Qtr. 33.3% 8.3% 8.4% 11.9% 

This Year 17.3% 12.5% 11.9% 13.2% 

Next Year -16.0% 14.7% 13.6% 13.1% 

Past 5 Years (per NIA 
annum) 

NIA NIA 

Next 5 Years (per 4,9% 
annum) 

5.62% 5.76% 0 10.50% 

PricelEarnings 
(avg. for 
comparison 

13.3 16.65 16.60 16.52 

categories) 

PEG Ratio (avg. 
for comparison 2.71 2.96 2.88 1.57 
categories) 
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Cost of Capital Estimation 

The Risk Premium Approach to Measuring 
: a Utility's Cost of Equity 

i i 
I 

, t . . 
*. avgene F. ~ r i g h d m ,  Dilip K. Shorne, and Steve R. Vinson 

. . 
L . .. l u o r r ~ .  F. Bri~hrrnr  or~cl D i l ip  h'. Slronrr n r r  ,hrr.rrlr? nrrnrhcn r ~ f r l r r  
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. . 4'nr1.rr.sic!., rc.q~c-c.tir.c.ly: S1r1.c R. Virrrotr i . ~  ti[filinrrd 11.tr11 AT& T 
*\ (i*nnrr~tri<?crU~r~.$. 

8 In the mid-1960s. Myron Gordon and others bepan 
q I ) ing the  theory of finance to helpestimate utilities' 
n r t s  of capital. Previously. the standard approach in 
nrt of equity studies was the "comparable earnings 

z rrtl~td." which involved selecting a sample of unreg- 
mlatedcompanies whose investment risk was judged to 

) h c.tmtpnble to that of the utility in qucslion, calcu- 
i bting the average return on book equity (ROE) of 

. . Uru s~tnple companies. and setting the utility's ser- . ' *kc ntes at a level that would permit the utility to 
f rhicve the same ROE as comparable companies. This 

i ftwedure has now been thoroughly discnditcd (see 
R~lhichek (151). and it has k e n  replaced by three mar- 
k.cwiented (as opposed lo account in^-oriented) an- 
prwclws:(i)the DCF methtd. (ii) the b;nd-yield-plu;- 
n4-prrmium method. and (iii) the CAPM. which is n 
wci f i r  version of lltc gcrwnlirud bond-yield-plus- 
mi-prem,ium approach. 

Our purptw in this paper is to discuss the risk- 
lwntiumtppmach. including the market risk premium 
k t  is uod in the CAPM. Fint. we critique the various 
F8whro t)w have been uud in the past to estimate 
mL pnmiumr. Second. we present some data on eai-  

mated risk premiums since 1965. Third. we examine 
the relationship between q u i t y  risk prtmiums and the 
level of interest ntes. because it  is imponant. for pur- 
poses of estimating the cost of capital, to know just 
how stable the relationship between risk premiums and 
interest rates is over time. If stability exists. then one 
can estimate the cost of equity at any p i n 1  in time as a 
function of interest ntes  as reponcd in Tltr WollSirerr 
Jc~untol. the Ftdcrol Resmv  Bulle~in, m some similar 
source.' Founh. while we do not dixuss the CAPM 
directly. our analysis docs have some imponant impli- 
cations for selecting a market risk premium for use in 
that model. Our taus is on utilities. but the method- 
olocv is applicable to the estimation of the cost of 

'fix crampk. lk I'nhl i . y  R ~ l r t ~ q  Cnniuicm'r Stall re 
wily ppuY6 lhu 8 risk prrmivm b. a(im*rc) y na yc8n ud 
hn. hmn winutim at-. the t8sdumnW li* prrnivm b. 
lWnl111 lk rtinnn yicld m *n-lar 1- bonds P *in n 
nronvlr el h rml elequily a m rwn#c d l i y  tbcku R M  80-361. 
Snhwwmly. lhe K C m &  r Iimilu papoul t W i c c  of Roprcd 
R u k n u k i n ~ . ~  Auw 13. I*. Daku No. Ic*Dl. O b v b l y .  lhe 
nldiry d wch pncrduw -a m 0 1  lhe ammy d tk risk 
(.rmtum ruirmc ud liit t l r  W l i l y  d lhe rrlminnhip bmm risk 
pmnumr nd iDvrm mn. Wh pqwh r. silt &mav. 



qu i t y  for any puhlicly traded tirrn. and also for non- 
traded f i m s  for which an appropriate risk claw can he 
assessed. including divisions 01' publicly traded cow>-  
rations.) 

A l t e r n a t i v e  P r o c e d u r e s  for E s t i m a t i n g  
R i s k  P r e m i u m s  

In a review of both rate cases and the academic 
literature, we have identified three basic methods lor 
estimating equity risk premiums: t i )  the rs pi~sr, or 
historic. yield spread method: (iil the survey method: 
and (iii) an ex .~NIIP yield spread method based on DCF 
analysis.' In this section, we hrielly review these three 
methods. 

Historic Risk P remiums 
c A number of researchers. most notably ibbotson and 

Sinquelield 1121, have calculated historic holding peri- 
od returns on difercnt securities and then estimated 
risk premiums as ft)llows: 

Hisiriric 
Risk - - 
Premium 

Average of the 

mate o f  i t s  cost o f  qui ty,  and (ii) indirectly. w h e ~  
l&S dam are used to estimate the market risk wmiur .  
in CAPM studies. 

There are both conceptual and mrawrrment prot 
lems with using I&S data for purposes o f  mimatin 
the cost of capital. Cc~nceptually. there is no compe. 
ling reason to think that investors expect the sam 
relative returns that were earned in the past. indeed 
evidence presented in the following sections indicate 

.that relative expected returns should. and do. var 
significantly over time. Empirically, the measured hi: 
toric premium is  xnsitive both to the choice o f  estim; 
lion horizon and to the end points. These choices ar 
essentially arbitrary. yet they can result in significar 
difl'ercnces in the final outcome. Thex measuremer 
prohlerns arc common to most forecasts based on tint 
wries data. 

annual returns on 
a s t ~ k  index for 

a pmicular 
past period 

! Average of the 1. 

The Survey A p p r w c h  
One ohvious way to estimate equity risk premium 

is to poll investors. Charles Benorc 11  1, the xni l :  
utility analyst for Paine Webher Mitchell Hutchins, 
lending institutional brokerage house. conducts such 
survey of major institutional investors annually. Hi 
19x3 results are reported ir! Exhibit I. 

- annual returns on 
a bond index o r  

the Yame 

Exh ib i t  1. Rcsul~, a*f R i l l  Rcsniun, Survey. I~NJ* 

. ( 1 )  

lhhotson and Sinquefield (I&S) calculated both arith- Asrunling 3 duuhle A. tunpiem u ~ i l i ~ y  hnJ cuncntt). yields I?'/::' 

mctlc and returns. but their Ik CUIIIIIUMI YWL hX 1hc ynr LIII)~). w i d  k filirly p k c d  alp11 
lu lhc h w n l  t i n ,  cxpr leJ  n'tum war ilr klbvus: 

risk-premium discussion was in terms of the geolnetric InlkswJ Rirh Rem#utn Rmnl of 
averages. Also. they used both corporate and Treasury TCMJI ~ c s m  (bai l  pnnlrt Rcrpmdcn~r 

bond indices. as well as a T-bil l index. and they ana- over 2oC.+% aver 80(1) 

past pericd I 

lyzed JII possible holding pr iods since 1926.   he l&S 
study has been employed in numerous rate cases in two 
ways: (i)direclly. where the I&S historic risk premium 
is added to a company's bond yield to obtain an esti- 

ZThr FCC n (unrularly inlcnolcrl tn ri&.fwcnl#unl nrqhJtltya,. 
hrwr 18, unl) rsghlcco ul t k  I .*XI Irl'rhwxcuntyuntrr 11 txyulate, 
have pbiriy-trr)eJ Zmk. u* h u ~ c  utfrr lk phb1h&i8ty td IX'I: 
*wly,tb. urf tt11 nwrl tdlk pbl,r.ly.tr&J lclcphun. cunl(untcr have 
hah npdrwd m l  unn'gvirlcrl r s r l b .  YI r c t r p r a l  I X F  C ~ N  rntyhl 
u b rppluabk. lu lk tx$vlr t~l l  vnltr ul the ctmtpmr, 

'b nr m. wmr w#lncucs a l y  hare cakutaleJ 1 k  Jtllmnual 
h.nn ih +id I* nulunty IYTMI ad r ~amkpm)'b hrJ, urf 81, 

ma~nn ROE. u* I k n  erlkd lhor i l tmntut a 114 *\nttuu~. tn 
~wra l .  lhtr p.cvrlun' i s  unuunl. k r a u n  tbv YThl cm a h*J ir r 
W r n  e ~ r m w u m u n  thc h d ' b  n r l n  ,uk,r. rhsl,.tlw YOI: ~r lk 
prrr rw1r:rd mttm 'n t k  ~ w L ' r  hrrl awlur Thu.. c.ultyunng ITL t *  
d R O t  u Irrc wnprrang rppkr and unn$cs. 

Wcighyd, 
fiwnec 3% - - ImL ,.' .c 

*tletuwr'b qwcimnain' ur.luC.J t k  fir# lwu  LXIIUII~D. ri4k bir h 
ruluulu, p v d d  8 rprt fu rhc rrrplnlnt, w *rliee rbi* I 

pmmiuni they tl*u#~~ .pplir%l. Wc rvmMlilnf &nrr'r mpmo 
ch. InqncncyJLvibaiu#iwa inCulunm3. Alw. h b h y r c a h  
cxh pa. &'m djuar th thubk A hnJ yield ;uJ ihc I& mr 
ICUiunlunu, i t  lu rr(lx7 ~UwcnI a u L c 1  ru*litlmb. &nh tbr i(u.*: 
.burr and Ihc my.- o i t  wen' ULm luur lk wnry d u d  
Api t  IM3. 



knttre's results. as nicacured by the avcr:Igc risk 
pmniums. have varied over the years as foktws: , 'I' 

~ v c r & !  RP 
Year (basis p in t s )  
IY78 49 I 
1979 475 
IYXU 423 
19x1 349 
1982 273 
19x3 358 

The survey approach is conceptually sound in that i t  
attempts to measure in\~estors' expectations rigarding 
risk premiums. and the Benore data also seem to be 
canfully collected and processed. Therefore, the Ben- 
m studies do urovide one useful basis for estimatinp . . - 
risk premiums. However. as with most survey results, 
the possibility of biased responses andlor biased mm- 
pling always exists. For exa~nple. if  the responding 
inuitutions are owners 01' utility stocks (and many of 
thcm are). and if the respondents th ink  that the survey 
mults might be used in a rate case. then they n i i~ht  
biw upward their responses to help utllitles obtain 
higher authorized returns. Also. Benore surveys large 
inuitutional investors. whereas a high pcrccntape of 
utility stocks are owned by individuals rather than in- 
stitutions. so there is a question as to whether his 
m c d  risk pren~iun~s are really based on the expecta- 
tions of the "representative" investor. Finally. from a 
pragmatic standpoint. there is a question as to how to 
ust the Benorc data for utilities that are not rated AA. 
The Benore premiums can be applied as an add-on to 
the owncompany bond yields of any given utility only 
if ic can be assumed that the premiums are constant 
muss  bond rating classes. A prinri. there is no reason 
tu believe that the prelniums will be constant. 

W-Bored Ex Ante Risk Premiums 
In a number of studies. the DCF model has been 

urnl tcr e s t i ~ m e  the rs ~tttte market risk premiutn. 
UP,. Here. one estimates the average expec;ed future 
mtcm on equity for a group of stocks. k,. and then 
rubtracts the concurrent risk.free rate. R,. as proxied 
by the yield to maturity on either corporate or Treasury 
securities:' 

RP,, = k, - R,. (21 

Cooctptually. this procedure is exactly like the i&S 
rppro;lch except t h t  ae makes direct estinrate> of 
fuut expected returns on stocks and bonds rather than 

assu~ning that investors expect future =turns to mirror 
past returns. 

The most difficult task. of course. is toobtain 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 arc summarized 
mxi. 

Vondoll end Kostor. In a recently published 
monograph. Vandell and Kcstcr I I81 estimated r.rnttIe 
risk ~remiums for the oeriod from 1944 to 1978. R. 
was measured both by {he yield on 90-day T-bills and 
by the yield on the Standard and Poor's AA Utility 
Bond Index. They measured k, as the average expect- 
ed return on the S&P's 500 indrx. with the expected 
return on individual securities eittmated as follows: 

where. 

D, = dividend per share expected over the next 
twelve months. 

P,, = current stock price. 
g = estimated lonpterni constaz: prcw:h rate. 

and 
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 earnings and dividends. 
and they used historic data over several estimating 
horizons. Vandell and Kester ~hemxlves acknowledge 
tha~. like the Ibbotson-Sinqueficld premiums, their 
analysis is subject to potential errors associated with 
trying to estima~e expected future growth purely from 
past data. We shall have more to say about this point 
bter. 

'In this atulvnr. mnr mvlc b v c  w 4  yic1J1 8m hmr.lcm had% 
mthn than & m . t m  &?. market inal~&lr. It n Vciqnizd that 
hmptcm hds. nm T1r8wq bmdr. me m risk lm. tom RPH 
b u d s m l k s x  &I inllNmCnlr is s m l k r t h n  il -Id h i f t h m  rrrc 
urn bntcr p l y  tt, tk knplmn r i & b  mc. Rnpir hve SInnFnl 
n w tk T.biIi nlr ln Rr. bul h e  Tail1 nn. rmW*l8 dillnnn 
8rmc inn8t.m ~ m i u m  t h n  nnckr, md it is )ubjm a Nrlrm 
Ihml.wh5 c r u d  hy lmmcl.ry policy. P*rrularul m y  ilmr. 
and iahn lam. Thw. avnr poFlc hlim hu for em d clpiul 
ppw. Rt A u l d  k bcvd m hp tmn  ucumio. 

WtdJau t o w  h d c b l  m u r i t i n r o v W  8Rmwn*u*crdfi& 
p m i u m s  If 8 M.tm ntr r u h  8s the .U)-day T-bill nn i s  ruJ. 
nrrumd ria fwcmiumr jump nrmd widely md. u, f u  a vr MU 
ell. n d r n l )  T k  rh* 018 Mturily in Ihc I& UI .Upunnp b r  
littk rflrcl. as thc yieU olnr h p n m l l y  fairly ilu in dm mnp. 



Molkiel. Malkiel 1141 estimated equity risk premi- 
urns for the Dow Jones industrials using the DCF mod- 
el. Recognizing that the constant dividend growth a$- 
sumption may not be valid. Malkiel used a nonconstanl 
version of the DCF model. Also, rather than rely ex- 
clusively on historic data. he based his growth n tes  on 
Value Line's five-year earnings growth forecans plus 
the assumption that each company's growth rate 
wou!d, after ar. initial five-year period, move toward a 
I t m g - ~ n  real national growtl~ rate of b u r  percent. Ilc 
also used ten-year maturity government honds as u 
proxy ibr the riskless nte.  Malkiel reponed that he 
tested the sensitivity of his results against a numher of 
different types of growth rates, but, in his words, "The 
resuits are remarkably robust. and the estimated risk 
premiums are all very similar." Malkiei's is, to the best 
of our knowledge. the first risk-premium study that 
uses analysts' forecasts. A discussion of analysts' fore- 
casts follows. 

Security Analysts' Growth Forecosts 
E.r owe DCF risk premium estimaes can be based 

either on  expected growth rates developed from lime 
wries data. such as Vandell and Kester used. or on 
analysts' forecasts, such as Malkiel used. Although 
there is nething inherently wrong with time serieb- 
bzsed growth rates. an increasing body of evidenie 
suggests that primary reliance should be placed on 
an~lysts' 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 forecdst 
future EPS and DPS, and, to 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 r e ~ d r c h  papers 
dealing with the accuracy of analysts' forecasts. as 
well as with the extent to which investors actually use 
them. Fcr ex=-ple. Cragg and Malkicl 171 and Brown 
md Rozcff 151 determined that security analysts' fore- 
casts a n  more relevant in valuing common stocks and 
estimatinn the cost of capital than are forecasts based 
solely onhistoric time series. Stanley. Lewellen. and 
Schlarbaum 1 1  61 and Linke 1 1  31 investigated the im- 
ponance of analysts' forecasts and recommendations 
to the investment decisions of individual and institu- 
tional investors. Both studies indicate that investon 
rely heavily on analysts' repons and incorponte sna- 
lysts' forecast information in the f o m t i o n  of their 

expectations about stock returns. A representntive list- 
ing of other work supponing the use of mlys ts '  fore  
casts is included in the References seaion. Thus. evi- 
dence in the current literiiure indicates t a t  (ii 
analysts' forecasts are superior to forecasts b ; r .  sole- 
ly on time series data. and (iil investors do rely on 
analysts' forecasts. Accordingly. we based our cost of 
equity, and hence risk premium estimates, on analysts' 
forecast dita.' 

Risk Premium Estimates 
For p u p s c s  of estimating the cost of capital usinf 

the risk premium approach. it is neceswry either thai 
the risk premiums be time-invariant or thit there exists 
a predictahle relationship between risk premiums and 
interest .rates. If the premiums are consIan1 over time. 
then the constant premium could he added to the prc. 
vailing interest rate. Alternatively. if there exists a 
suble relaionship between risk premiums and interest 
ntes, it could be used to predict the risk premium from 
the prevailing interest rite. 

To test for stability. we obviously nee6 to calculate 
risk premiums over a fairly long period of time. Prior 
to 1980. the only consistent set of datu we could find 
came from Value Line. and. because of the work in- 
volved. we could d~velop risk premiums only once r 
year ion January I ) .  Beginning in 198CI. however. i j e  

k g a n  collecting and analyzing Value Line data on a 
monthly basis, and in 1981 we added monthly esti. 
mates from Memill Lynch and Salomon Brothers to our 
data base. Finally:in mid-1983. we expanded out 
analysis to include h e  IBES data. 

A n n u a l  Data and Results, 19661984 
Over the period 1966-1984. we used Value Lint 

data to estimate risk premiums both for the electrii 
utility industry and for industrial companies. using tht 
companies included in the Dow Jones industrial anc 
Utility averages as representative of the two groups 
Value Line mdkes a live-year growth mte for~cast. bu 
it also gives data from which one can develop a longer 
tcm forecast. Since DCF theory calls for a tmly long 
tcm (infinite horizon) growth rate, we concluded tha 
it was k!~ertbdeveiop vncl use such a forec;ist than 11 
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! .) 
, use the five-year prediction.' Therefore. we obtained 

; \ data as  of !anuary I from Vaiue Line for each of the 

i 
Dow Jones companies and then solved for k .  the ex- 
pected rale of return. in the following equation: 

I 
Equation (4 )  is the standard nonconstant growth DCF 

i model: P,, is the current stock price: D, represents the 

! 
forecas~cd dividends during the nonconstant growth 

I pr iod ;  n is the years of nonconstant growth: D, is the 

I 
first constant growth dividend; and g. is the constant. 
long-run growth rale afler year n. Value Line provides 
D, values for t = I and t = 4. and we interpolated to 
obtain D: and D,. Value Line also ~ i v e s  estimates for 

ROE and for the retention rate tb) in the terminal year. 
n. co we can forccas: :he !one-term growth rate zr g. = 
btROE). With all the values in Equation (4) specified 
except k. we can solve for k. which is the D C F  rate of 
return that would result if the Value Line forecasts 
were met, and, hence. the DCF rate of return implied 
in the Value Line forecast.' 

Having estimated a k value for each of the electric 
and industrial companies. we averaged them (using 
market-value weighs)  to obtain a k value for each 
g r o u p  after which we subtracted R, (taken as  the De- 
cember 31 yield on twenty-year constant maturity 
Treasury bonds) t o  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 points arc worfhy of note: 

I .  Risk premiums fluctuate over time. A s  we  shall see 

I 7hs* is • J S ~ I ~ ~ I L  p i n 1  Crqg an4 M.~tnel. as WII as many pfacttr. in the next section. fluctuations are even wider 
in# irulyu\. Irrl Ihal mnl inrcucm ulually tuus on Iirc.ycaf l a .  
c8ur. Olhm. kmirrr. upuc thal Iivc.?car larrau< rrr 11m k a v t l y  when mcasured on a monthly basis. 
inn-& by b.w.ycar c d i ~ i r n  m d , ~  '*her mnptmunrnt cnndo. 2. The last column of Exhibi~ 2 shows that risk premi- 
am for uu ia the OCt: m h l .  Wc rw~e o l  lhat mm! puhlirhcd fi~rr. I c8uc dt, indml ran fin wsn. tiil lhal such lorrc8s$ arc tvpsall, 
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Exhibit 3. Equity Risk Premiums for Electric Utilities and Yields on 20-YearGovernmcnt Bonds. 1970-IYW* 
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urns for the utilities increased relative to !hose (i~r 
the industrials from the mid-1960, to .the rnid- 
1970,. Subsequently. the perceived riski ess of the 
two groups has. on average. been abo J' the " same. 

3. Exhibit 3 shows that. from 1970 thiough 1979. 
utility risk premiums tended to have a positive asso- 
ciation with interest rates: when interest rates rose. 
so did risk premiums, and vice versa. However. 
beginning in 1980, an inverx relationship ap- 
peared: rising interest rates led to declining risk 
premiums. We shall discuss this situation funher in 
the next section. 

Month ly  Doto ond Results, 1980-1984 
In early 1980, we kgan calculating risk premiums 

on a monthly basis. At that time, our only source of 
UIPIYSB' Imcasts was Value Line, but beginning in  
1981 we also obvained Menill Lynch and Salomon 
Bmthen' data, and then. in mid-1983. we obviined 

lBES data. Because our focus was on utilities, we 
restricted our monthly analysis to that group. 

Our 1980-198.1 monthly risk premium duva. along 
with Treasury bond yields, are shown in Exhibits 4 and 
5 and plotted in .Exhibits 6. 7. and 8. Here are some 
comments on these Exhibits: 

I. Risk premiums, like interest rates and stock prices, 
arc volatile. Our data indicate that it wouid m k 
appropriate to estimate the cost of quity by adding 
the current cos!.,nJdebt to a risk premium that hod 
bee? estimated in the past. Cumnt risk premiums 
siould k marched with cumnt inrefcsl ntres. 

2. Exhibit 6 confirms i)lc IYUU-1984 section d Ex- 
hibit 3 in that it shows a m n g  inverse relalionship 
between interest rates and risk premiums: we rhtl 
discuss shonly why this relationship holds. 

3. Exhihit 7 shows that while risk pftmiums based on 
Value Line, Merrill Lynch. Md Salomon Brothcn 
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Exhibit 6. Utility Risk Premiums and interest Rates, 1980-19x4 
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I \ Exhibit 8. Co~itparative Risk Prcniiutn Data . .. ,*' _ .I' 
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do differ. the dill'erenccs are not large given the 
nature of the estimates. and the preniiutns follow 
nne mother clorcly over tinie. Since al l  of the ana- 
lysts are examining essentially the sanie data and 
since utility companies are not competitive with 
one another. and hence have relatively few secrets. 
the similarity atiiunf the analyst*' forecasts is not 

i surprising. 
t 4. The IRES data. presented in  Exhihit 5 and plottcd 

in  Kxlrihit K. conrain tcwi (cw ohscrvdititrh ki cnehlc 
us to draw strong conclusion\. but t i )  the Dow 
Jones Elcctrics risk premiums based on our three- 
analyst data have avenged 27 basis p i n t s  above 
prcmiutns based on the larger group of analysts 
surveyed by IBES and t i i )  the premiums on the I I 
Dow Jones Elertrics have averaged 54 basis points 
higher than premiums for the entire utility industry 
followed by IBES. Given the variability in !he data. 
we are. .I this point. inclined to attribute these 
differences to n d o m  nuctuations. but as more 
&ta kcome available. i t  may turn out that the 
differences are statistically significant. In panicu- 
Irr.  he I I electric utililics included in  the Dow 

Jones Utility Index all have large nuclear invest- 
tiients. and this niay cause them lo  k regarded as 
riskier than the industry avenge. which includes 
both nuclear and nnn-nuclear companies. 

Tests of the Reasonableness of the Risk 
Premium Lrtirnates 

So far our claims to the reasonableness o f  our risk- 
premium estimates have been based on the re~sonahlc- 
ness o f  our variable measures. p~nicularly the mea- 
sures o f  expected dividend growth rates. Lrsentially. 
u,e have argued that sincc there is strong evidence in 
the literature in suppon o f  analysts' forecasts. risk 
premiums based on these forecasts are reasonable. I n  
tlie spirit of pisitive economics. however. it i s  also 
itnponant to demonstrate the reasonableness o f  our 
results inore dircctly. 

I t  i s  theore~ically possible to test for the validity o f  
the risk-premiuni estimates i n n  CAPM fmn~ework. I n  
a cross.section~1 estimate o f  the CAPM equation. 

u e  would expect 

i r . ,  = 0 and ir, = k,, - R, = ?.kirkel risk premiuiii. 

Thi* test. o f  course. would be a joint test of botlt the 
CAPM and the reasonableness o l  our risk-premium 
ehtiriiates. There is a great deal of evidence that qucs- 
titins the empirical validity o f  the CAPM. especially 
when applied to regulated utililies. Under these condi- 
ticins. i t  is obvious that no unanil*iguous conclusion 
can he drawn reaardinp the efficary o f  the pretniutn 
estitriates from such a test.' 

A sitnpler and less ambiguous tcct is to show that the 
risk preniiums are higher for lower rated finns than for 
higher rated firms. Using 1984 dat:~. we clanifietl the 

'Wr canled out thc a\$ tm a n!~mthly Dud\ l~r IVIL I  m l  liwml pn i t t vc  
h91 \ut,tl\ticall! inripn*ticmt ctr l l i r ica\.  A I p i c ~ I  mull 1101 April 
I V U I  l,>ll,>rs: 

Thr h ~ u m  in Farcnlhc.icc arc urn(.nJ nmn. Utility rirt premium\ *I 

krr .au  rsth M a c .  hut thr  intcrrrpl tmn i s  nr rent .r the CAPM 
xauld pmltrl. m l  o, i s  b r h  lms lhrn thr pntincd value mf W* 
u&+ttu~al l> wpn$ricret. Apain. t l u  i**ervu!m tha thr c l r f f ~ C i m l s  
n* c~nhmn la C A W  nrJ%-Iscnr n u W  k a mwh 8 mh*m with 
CAPM spxifirrl8an 1,; utileir< a$ with thr tisk fmn i im N imln .  

A rvmilar ea r m < c a n i c d w t  b! Friend. WcrtmiilJ. mf CnnileIPI. 
The! tc*lcJ the CAPM uun~ t%pma$Vnal  IMM).~ d.18 mhn than rb 
pwr b.IJ$np ~ r a 4  mum,. The) vlvnllr r&Uuund t k i r  cufficicnl d b ,  
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on the nloney supply rather than on interest rates." 
;n :h: IYXU-1984 period, an increase in inflation.~r). 

:spc!ationr has had a more advme effect on hinds 
than on utility stocks. If the expected rate of inflation 
increases. then interest ntes  crill inucrtre and bond 
prices ivili,fiill. Thus. uncenainty about inflation trans- 
lates directly into risk in the bond markets. The effect 
of inflation on stocks. including utility stocks. is less 
clear. If inflation increases. then utilities should. in 
theory. be able to obtain rate increases that would 
offset increases in operating costs and also compensate 
for the higher cost of equity. Thus. with "proper.'regu- 
Iatinn. utility stocks would provide a better hedge 
against unat~ticipated inllation than would bonds. 'Illis 
hedge did not work at all well during the 1966-1979 
period. because inflation-induced increases in operat- 
ing a d  capital costs were not offser by timely rate 
increases. However. as noted earlier. both the utilities 
and their regulnton Kern to have learned to live better 
with infiation during the 1980s. 

Since inflation is today ngarded rs a major invest- 
ment risk. and since utility stocks now seem to provide 
a better .hedge against unanticipated inflation than do  

.t)cc- t k  um&nl Jcv* t im  in Exhibit 10 rl bacd m i)r Lur A%+ 
wm d 81.. r v m  il bnl mums .rubili~. a lhcy did begirminp in 
191:. hm ~ n n f  whi\lic)z r i U  m n i n  hi@ 11n M n l  mm )+m. 
lu\. frhkt ill p i m  mufh md&nm d t k  Nmm relalive riJli. 

.,A. d u t d ~  rrrut, hnlr. tw * mrum is hy no means wise ur 
l s m u n t y  t d w * ~ n  4 lvtun' r r ~ 1 M m ~ .  

increase in equity risk premiums. However, in 1980 
and thereafter. rising inflation and interest n t e s  in- 
creased the perceived riskiness of bonds more hut oh 
of utility equities. so the relationship between intmst  
rates and utility risk premiums shifted from positive to 
nepnive. hrl ier .  a 1.00 percentage point increaw in 

' interest rates had led. on average. to a 1.73% increase 
in the utilities' cost of equity, but after 1980 a 1.00 
percentage point increase in the cost of deht was asso- 
ci;~ted with an incrcase of only 0.37% in the cc)st of 
equity. 

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 typically use either 
Ibhotson-Sinquetield or similar historic holding period 
returns as the basis for estimating the market risk pre- 
mium. Such usage implicitly assumes ( i )  that e.rpost 
returns data can be used to proxy e.r nttre expectations 
and ( i i )  that the market risk premium is relatively sta- 
hle over time. Our analysis suggests that neither of 
these assumptions is correct; at least for utility stocks. 
r . t  pts t  returns data do not appear to he rellrctive of e.r 
rtrttcs expectations. and risk premiums are volatile. not 
stahle. 

Unmhie risk premiums also make us qucrtior! the 
FERC and FCC prt:jxlials to estimme a risk premium 
lor the utilities every two years and then to add this 
premium to a current Treasury bond rate to determine a 
utility'scost ofequity. Administratively. this proposal 
would be easy to handle. but risk premiums are simply 
tcx) vttlatile to he left in place for two years. 
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COMMONWEALTH OF KENTUCKY 

BEFORE THE PUBLIC SERVICE COMMISSION 

In the Matter of: I 

KENTUCKY INDUSTRIAL UTILITY CUSTOMERS, INC. 
RESPONSE TO 

KENTUCKY POWER COMPANY'S 
FIRST SET OF DATA REQUESTS TO 

GENERAL ADJUSTMENTS IN ELECTRIC 
RATES OF KENTUCKY POWER COMPANY 

ATTACHMENT TO 

KENTUCKY POWER COMPANY'S 

DATA REQUEST NO. 42 

CASE NO. 2005-00341 



Kentucky Power Company 
Cornpution of the Gmss Revenue 

Conversion Factor 
Test Year Twelve Months Ended 613012005 

Description 
(2 )  

1 Operating Revenues 

2 Less: Uncollectable Accounts Expense " 

3 lncome Before lncome Taxes 

4 Less: State IncomeTaxes (Ln 3 x 7.20%)~ 

5 lncome Before Federal lncome Taxes 

6 Less: Federal lncome Taxes (Ln 5 x 35%) 

7 Operating lncome Percentage 

8 Gross Revenue Conversion Factor (100% 1 Ln 7) 

Section V 
Workpaper S-2 

Page 2 of 3 

Percent of 
Incremental 

Gross Revenues 
(3) 

" Per Workpaper S-2, Page 3, Col5, Line 5 

State lncome Tax Effective Rate Calculations 

State Income Tax Rate - Ky 7.00% 
Apportionment Factor 100.00% 
Effective Kentucky State Income Tax Rate 7.00% 

State Income Tax Rate - WVA 9.00% 
Apportionment Factor 0.47% 
Effective West Virginia State Income Tax Rate 0.04% 

State Income Tax Rate - OH 8.50% 
Apportionment Factor 7.59% 
Phase-Out Factor 24.00% 
Effective Ohio State income Tax Rate 0.15% 

Total Effective State lncome Tax Rate 
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