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CONNECTICUT WATER SVC ING

Capitafization and Financial Statistics

2006-2009, inclusive

2008 2008 2007 2006 . 2005
(Mitions of Dotiarsy

Amotint of Capital Employed

Permanent Capilal . § 2218 $ 1971 $ 1931 $ 1740 § 1744
Short-Term Debt § 250 $ 12.1 $ 6.5 $ 5.3 $ 4.8
& Total Capital § 2468 $ 2082 $ __199.6 $ 179.2 $ 1791
¥
Market-Based Finanuial Ratios . _Average
Price-Eamings Mulliple 18 x 22 % 23 % 30 x .28 24 x
. Market/Book Ratio 175.8% 189.4% 203.9% 207.7% 2231% - 202.0%
Dividend Yield 4.1% 37% 3.6% 3.6% 3.4% 3.7%
Dividerd Payout Ratio 76.4% 78.6% 81 7%  105.7% 95.6% . B87.4%
Capital Structure Ratios -
Based on Permanent Caplial. . .
Long-Term Debt 50.5% 46.8% 47.8% 44.5% 48.7% 47.1%
Preferred Stock 0.3% 0.4% 0.4% 0.4% 0.5% , 0.4%
Common Equity ™ 49 2% 52.8% 51.8% 55.9% £3.8% 52.5%
. 100.0% 100.0% 100.0% 100.0% 100.0% . _100.0% -
Based on Tolal Capital: .
Tota! Debt incl. Short Term 55.5% 48.9% 49.5% 46.1% 47.2% {1 49.6%
Preferced Stock 0.3% 0.4% 0.4% 0.4% 0.5% 0.4%
Common Equity 44.2% 49.8% 50.1% 53.5% 52.4% . 50.0% 1
100.0% 100.1% 100.0% . 100.0% 100.1% 100.0% -
Rate of Return 6n Book Common Equity ™ 9.6% 9.2% 8.9% 7.0% 7.9% 8.5%
+ Operating Ratio ¥/ 75.0% 72.4% 71.4% 80.7% 75 1% 74.9%
Coverage excl. AFUDC ™ .
Preax: All inferest Charges ! 3.94 x [ 3.63 x' 3.95 x 2.53 x 2 3.68 x 385 x
Post-tax: Al interest Charges 3.15 X 2.81 x 2.99 X 280x ° 278 2.85 x
Overall Coverage: All Int, & Pid. Div, 313 x 2.79 x 2,87 x 2.48 x 2.76 x . 2,83 x
Coveraga excl. AFUDC ! . "
Pre-tax: All Interest Charges - 3.89 x 3.60 x 3.83 x 243 x 3.52 % 3.47 x
Post-tax: All Interest Charges 3.10 x 2.78 x 2,97 % . 2,40 x 2.83 x 278 x
. Qverall Coverage: All in1. & Pfd. Div. 3,07 x 2,76 x 2.94 x 238 x 2860 x 2,75 x
Quahty of Earnings & Cash Flow
AFCiincome Avall, for Common Equity 2.6% ) 1. 7% 1.1% 6.9% 9.0% 4.3%"
s Effective Income Tax Rale 26.8% 31.0% 32.5% 1.6% 33.5% 128.1%
Internal Cash Generation/Consiruction ! ,41.0% 48.9% 34.14% 23.0% 48.8% 39.2%
Gross Cash Flow/ Avg. Total Debt ® 15.9% 12.2% 15.3% 13.2% 18.7% 16.1%
CGross Cashi Flow Interest Coverage 498 x- 430 x 415 x, 3.40 x 453 x . 427 x
Common Dividend Coverage Y/ 2.50 x 2,36 x 1,83 x 1,57 x 214 x 210 x

»

See Page 2 for Notes.
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MIDDLESEX WATER CO
Capitalization and Financial Statistics
2005-2009, Inclysive
2009 . 2008 2007 2006 2005 .
(Mithons of Dotlars}
Amount of Capltat Empidyed .
Permanent Capital $ 27186 $ 2774 $ 2714 § 2664 $ 233.9
ShortsTerm Debt $ 429 $ 25.9 s 6.3 $ . s 4.0 A
» Total Capital 3 3145 § 3033 $ 2777 $ 2664 § 2379
Markel-Based Financial Ratios N Average
Price-Earnings Multiple 20 x 18 x 21 x 22 x 28 % 22 x
Market/Book Ratio 143,4% 156.8% 18714% 200.9% 238.9% 185.4%
Dividend Yield 4.8% 4.4% 2 8% 3.7% 3.3% 3.8%
Dividend Payout Ratio 98.1% 78.0% 78.8% 83.6% 93.5% 86.4%
« - £
Capital Structure Ratios . . A
Based on Permanent Captiaf: R ‘
Long-Term Debt 47.4% 49.1% . 48.5% 50.0% 55.6% 50.3%
Preferred Stock 1.2% Po12% 1 6% 1.5% 1.7% L14%
Common Equity ¥ - 51.4% 49.7% 40.0% . 48.5% . 42.7% . AB.3%
N 100,0% 100.0% .100.0% 100.0% 100.0% . 100.0%
Based on Total Capital”
Total Debt incl. Short Term 54.5% 53.4% 50.6% 50.0% 56.4% 53.0%
Preferred Stock 1.1% 1% 1.4% 1.5% 17% 1.4%
Common Equity ¥ 44.4% 45.4% 47.8% 48.5% . A20% 45.6%
K 100.0% . 99.9% 99.9% 100.0% - 100.1% 100.0%
Rate of Returmn on Book Common Equity 7.0% 8.9% 8.8% 8.5% 8.4% 8.3%
Operating Ratio ® 77.9% 73.6% 73.7% 73.7% 76.9% 75.2%
Coverage incl. AFUDC .
Pre-tax; All Inferest Charges 3.24 % 3.58 x 366 x 3.16 x 2.88 x 3.30 x
«  Posttax: All Interest Charges 2.48 x 2,73 x 279 x 2.43 X 236 x L 256 x
Overall Coverage: Alf Ini. & Pfd. Div. 240 x 265x 289 x 2.35 % 2.27 x 247 x
Coverage excl. AFUDG * "
Pre-tax: All Interest Charges 3.09 x 3.49'x 3.57 x 3.06 x 2.79 x 3.20 x
Post-tax: All Interest Charges 233 x 2.64 x 271 x 234 x 2.27 x 246 x
Overall Coverage: All int, & Pid. Div, 2.26 x 2,56 x 281 x 2,26 X 218 x 237 x
Quality of Earnings & Cash Flow .
AFCfincome Aveil, for Common Equity 10.2% 6.6% 4.6% 6.5% 6.7% 6.7%
Effective Income Tax Rate 34.1% . 33.2% 32.6% 33.4% 27.6% 32.2%
Internal Cash Generation/Construction ! 71.3% 43.7% 47.% 31.7% 28,9% 44.7%
Gross Cash Flow/ Avg, Total Debt ™ 14.5% 14.5%" 14.5% 13.5% 11.7% 18.7%
Gross Cash Flow Interest Coverage 453 x 404 x 3.95 x 3.48 X 3.31 X 3.86 x
Common Dividend Coverage ¥ 2.50 x -2.33 x 2.1 x 218 x 195 x 2.22 x

.

, 8ee Page 2 for Notes
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SJIWCORP *
Capitalization and Financial Statistics
2005-2009, Inclusive
2008 2008 2007 2008 2005
(Mdlions of Doliars)
Amount of Capital Employed . .
Permanent Capital $ 4875 $ 452.2 $ 44086 $ 376.8 $ 331
Short-Term Debt 3 58 .3 18.4 § .50 3. 158 $. - .
Total Capital 3 4833 $ 4706 § 4458 $ 3023 $ 3311, .
Market-Based Financial Ratios " Average
Price-Earnings Muiliple 30 % . 24 x* Cx 16 x 18 % 24 x
Marke¥/Book Ratio 177.3% 208.7% 278.4% . 288.6% s+ 210.6% 231.9%
Dividend Yield 2.7% 2.3% 1.7% 1.7% 2.4% 22%
Dividend Payout Ratio N 80.4% §5.3% 57.4% 21.3% 44.8% 53.0%
Capital Struclure Ratios e
Based on Permanent Captial: :
Long-Term Debt 50.8% 48.1% 49.2% 436% , 44 0% 47.2%
Preferred Stock 0.0% . 0.0% 0.0% 0.0% 0.0% 0.0%
Coimmon Equity 49.1% 51.9% 50.8% . 56.4% 56.0% 52.8%
100.0% 100,0% 100,0% 100.0% 100,0% - 100.0%
Based on Total Capital: .

» Total Debtinct. Short Term 51.4% 50.1% 49.8% 45.8% 44,0% -48.2%
Preferred Stock 0.0% , 0.0% 0.0% 0.0% 0.0% 0.0%
Common Equity ™ ,48.6% 49.9% - 50.2% 54.2% 56.0% 51.8%

100.0% 100.0% 100.0% 100.0% 100.0% _100.0%

. Rate of Return on Book Common Eqdity " 8.4% 9.4% 8.9% 19.4% 12.2% 11.3%
"Operating Ratio 81.6% 79.1% 79.5% 82% O 15.7% 782%
Coverage incl. AFUDC & . * »

Pre-tax: All Interest Charges 256 x 3.34 x 3.35 x 6,62 x 4.55 x 4.08 x

Posl-fax: All Interest Charges | 193 x 241 x 243 x - 433 x 3,07 x 283 x

Overall Coverage; All int. & Pfd. Div. - 1.83 x 241 x 243 X 433 x 3.07 x 283 ¥
Coverage excl. AFUDC @

Pre-tax; All Interest Charges , 2.55 x 331 x 332 x £.58 x 452 x 4.06 x

Post-tax: All interest Charges 191 x . 238 x 2.39 x 428 x, 3.04 x 280 x -

Overall Coverage: All int. & Pfd. Div. 191 x 2.38 x 239 x 4.29 x 3.04 x 280 x
Quality of Earnings & Cash Flow . : .

AFCiincome Avail. for Common Equity 2.0% 2.1% 2.7% 1.2% 1.5% 1.9%

Effective income TaxRate 404% 39.5% 39.4% 40.8% 41.6% 40.3%

intarnal Cash Generation/Cornstruction 62.4% +58.5% 33.9% 105.5% 75.1% 67.1%

Gross Cash Flow/ Avg. Total Debt © 18.6% 22.8% 17.8% 44.0% 30.8% 27.0%

Gross Cash Flow Interest Coverage 3.91 x, 444 x 362 x 7.6 x 524 x 487 x

Compman Dividend Coverage 393 x 4.39 x 3.24 x 693 x | 457 x T 467x
‘See Page 2 for Notes, , Y
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YORK WATER CO

Capitalization and Financial Statistics
2005-2009, Inclusive

2008 _ 2008 2007" 2006 2005
<, (Mitiions of Dolars)

Afrount of Capltal Employed

Permanent Capital - $ 1645 $ 156 $  138.1 $ 1278 § 1025 7
Short-Term Debt $ 5.0 .$ . 60 $ 3.0, $ - $ 7.3 *
Totai Capital % 168.5 § 1621 $ 1411 §. 1278 g 1098
Market-Based Financial Rafios . . Average
Price-Earnings Multiple 22 x 20 x 30 x 31 x 26 x 26 X
Market/Book Ratio 212.0% 187.7% 287.9% 339.8% 310.9% 267.7%
Dividend Yield 3.7% 43% . 2.8% 2.5% _2.9% 3.2%
Divigend Payout Ratio 80.5% 85 5% 83.1% 79 1% 75.3% 80.8%
Capital Structure Ratios
Based on Permanent Gaptial. . - )
Long-Term Debt ! 47 2% 58.3% 51.1% 48.8% 50.6% 50.6%
Preferréd Stock 00% 0.0% 0.0% - 0.0% 0.0% 0.0%
common Equity 52.8% 44.7% 48.9% 51.2% 49.4% 49.4%"
. : 100.0% - _100.0% 100.0% 100.0% 100.0% 100.0%
Based on Tota Capital. v
Total Debt inct, Short Term 48.7% §7.0% 52.1% 48.8% §3.9% 52.1%
Preferred Stock 0.0% 0.0% 0.0% 0.0% 0.0%" 00%
Common Equily 613% . 43.0% 47.9% 51,2% 46.1% a79%
= 100.0% 100.0% 100.0% 100.0% . 100.0% 100.0%
Rafe of Refutn o Book Common Equity ™ N 9.6% 9.4% 9.6% 10 5% 11.8% 10.2%
Operating Ratio 53.1% 55.1% 548% .  55.0% 523% - 541%
Coverage incl, AFUDC & !
Pre-tax: Al Interest Charges 3.42 % 3.11 % 3.44 x 323 x 3.56 %, 3.35 x
Post-tax: Alf Interest Charges 251x ° 235 x 2,55 x 246 x 2.62 x 2.50 x
Overall Coverage: Alf Int. & Pfd, Div. 251 x 235 x’ 2.56 x 246 x 282 x 2.50 x
Coverage excl. AFUDC © ’ - «
Pre-tax: Al Interest Charges 3.38 x 2,98 X 3.38 x 312x 3.51 x 3.27 X
Post-tax: All Interest Charges 2.46 x y 222 x 248 x - 2.36 x 257 x 242 X
Overall Goverage: All int. & Pfd. Div. 2.48 x 222 x 249 x 2.36 x 2,87 x -2ﬁ42 x
Quality of Eamings & Cash Flow * )
AFC/income Avail. for Common Equity 2.8% -« 10.1% 3.6% 7.2% 3.1% 5.4%
Effective Income Tax Rate 37.9% 36.1% 36.5% 34.4% . 36.7% 36.3%
internal Cash Generation/Construction 68.8% 25.9% 29.9% 25.7% 28.8% 36.8%
Gross Cash Flow! Avg. Total Debt © 16.6% 14.2% 15.8% 16.5% , 16.8% 16.8%
Grass Cash Flow Interest Coverage * 3.89 x 3.36 x 3,54 X 3.32 x 3.41 x 3.50 x
Common Dividend Coverage"" 248 x 2.18 x 203 x 2,14 x 2.04 x =247 %

*

See Page 2 for Notes
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July 1, 2011

. Schedule 10
\ Page 1 of 3
Five Year Growth Estimate Forecast f’OrﬂEight Company Barometer Group
: 4 - B,
ko o A = o
S e = 2 - >
Q © © 2 c = L
& o £ 2 S g S
> (& 75} = = > <
Company Symbol Source | "
American States Water AWR 5.50% N/A N/A N/A  3.00% 8.00% 5:50%
Aqua America WTR 600% 650% 650% 650% 7.50% 10.00% 7.17%.
Artésian Resources Corp | ARTNA 453% 360% 360% 360% 3.60% 3.60% 3.76%
‘California Water CWT 9.00% N/A* NA T NA  500% 3.00% 567%
Connecticut Water Services ~ CTWS "3.00% 400% 4.00% 4.00% 3.00% 4.00% 3.67%
Middlesex Water MSEX 300% 3.00% 3.00% 3.00% 300% 3.00% 3.00%
SJW Corp SJw 14.00% N/A N/A N/A, 9.00% 9.00% 10.67%
York Water Company YORW 6.00% 600%_ 6.00% 600%. 600% 600% 6,00%
- ' 5.68%
: Source:
internet .

T
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Page 2 of 3

Predicted Log Linear Growth Rates for Eight Company Barometer Group

Predicted Log

Company Linear Growth Rate
American States Water 9.2918
Aqua America ) 6.8458 i -
Artesian Resources Corp 3.3919° .
California Water 5.2864
Connecticut Water Services 4.4288
Middlesex Water 4.1748
SJW Corp. " 1.4982
York Water Company . 5.9930
Average- : . 5.1138 .

Source:
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i L
Log-Linear Regressions
L]
4
The best method for finding historic growth rates is by log-linear regrés-
sion, which is a standard time-series linear regression in which the data
points are plotted as natural logarithms. This type of regression can be
performed easily on a calculator with regression functions or on a com-
piter using one of the mahy statistical software packages available. In
this appendix, we illustrate the use 'of log-linéar regression techmques
on a finandial calculator to find General Foods’ annual growth rates.
Table 4A-1 contains General Foods’ historic dividends per share (DPS)
‘{"’ as presented in Figure 4-1. Additionally, we used the caiculator’s natural
log function, LN, tofind the log of each year's DPS, and we numbered
the data points from 0 to 14 for the 1968-1982 regression and from 0 to
5.for the 1977-1982 regression.
R PR oY - o i - - P I 3
Table 4A-1
General Foods: Historic DPS o o )
Year DS Log DPS 1965-1982 1977-1982 R
. 1968 $1.20 0.18 0 e
1969 130 0.26 -
1970 1.33 0.29 2 * -
1971 1.40 0.34 3 -
1972 R R 034 4 -
1973 1.40 0.34 -5 —
1974 1.40 .ot 0.34 6 —
1975 1.43 0.36 7 —
1976 : 1.54 T 043 8 -
1977 16 - 0.49 9 0
1978 12 - 0.54 : 10 1,
1979 1.95 0.67 i 2 «
1980 2.20 0.79 12 3 .
1981 2.20 079 - 13 . 4
1982 2.30 0.83 i« 5
mediate Financial Management  TCC- 202 910064
H : 167
Gy
APPENDIX 3
: (PART 2)
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PartII Risk, Valuation, Cost of Capital, and Capital Structure

Now, .to perform the regression using the 1968-1982 historic data, we
-enter the number of the data point (0 through 14), along with the cor-  *
responding log DPS, into the calculator's statistical storage registers. The
effect is to enter thé data point number as thé X coordinate and the
corresponding log DPS as the Y coordinate. (In practice, we would not
actually” show the log values. Rather, we would enter the DPS ‘value,

" transform it to log DPS in the calculator, and then utilize log DPS in the

regression.)

Once the data are entered, the calculator's statistical functions are
used to détermine the Y-intercept and slope of the'regression line. The
exact procedure varies slightly depending on'the specific calculator; see
the mandal for yours., The resulting Y-intercept is 0.15, and the slope
coefficient is 0.0448. The Y-intercept is not neéded for our purposes
here, but the value is included so'that you may use it as a check wheh
duplicating the regression, . \

The.slope coefficient, 0.0448, is.the instantaneous (or continiuous)
growth rate: Since we typically think in terms of effective annual rates,
our final step is to convert the instantaneous growth rate of 0.0448 =
4.48% to an annual effective rate. The conversion of data points to nat-
ural logarithms in' the original step of the log-linear regression resulted
in the growth rate (slope of the regression line) being an instantaneous -
growth rate. To convert an instantaneous growth. rate to an effective
annual rate, we use the calculator’s antilog function, e - "I’

- o —

Effective annual rate- = c""‘““"""‘" e o~ 10

- o208 _ 1
= 1.046 - 1.0
» 0.046 = 4.6%.

-
€

The same procedure was followed to perform the log-linear regression
on the 1977-1982 data. In this case, we obtained a Y-intercept of 0.50
and a slope of 0.0734. Thus, the effective annual growth rate over the
period 1977-1982 is 7.6 percent:

eOTH ~ 1.0 = 0.076 = 7.6%.

] 910064  Dryden / Brighim & Gapenski / Int
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WP-PRM:1R(b)

OTS Exhibit No. 1
Schedule No. 12

Expected Markét Cost Rate of Equity
Using Data for.the Barometer Group of Eight Water Companies

Log Linear Regression Growth Rates .

Adjusted Expected -
Dividend Growth Rate of
Time Period * Yield(1) Rate Return
~ (M (2) (3=1+2)
(1) 52 Week Average ’ 3.49% 511%- * 8.61%
Ending: _ July 1, 2011
) Spot Price . © 3.41% 5.11% . 852%
. Ending:  -July 1, 2011 )
(3) ‘Average:  * : | 3.45% 5.11% . 8.56%

Sources: Value Line April 22, 2011
Barrons July 1, 2011

g
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WP-PRM-1R(b)

OTS Exhibit No: 1

B Schedule 13
Company . Beta

American States Water *. 0.75
Aqua America 0.65
Artesian Resources Corp 0.60
California' Water 1l o070
Connecticut Water Services : 0.80
Middlesex Water 0.75
SJW Corp. 0.90
York Water Company 0.70
Average beta for CAPM - 0.73
Source:

Value Line



Risk Free Rate

.OTS, Exhibit No. 1
+ Schedule 14

Treasurvnot»e 10-yr Note Yield

2Q 2011
3Q 2011
'4Q 2011
1Q 2012
2Q 2012
3Q 2012
4Q 2012
2013-2017

Average

Source:
Blue Chip

L
v

July 1, 2011

3.29

3.20-

3.40
3.60
3.80
4.10
4.30
5.00

384

WP-PRM-1R(b)

!
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Required Rate of Return on Market as a Whole Forecasted

- Expected
Dividend Growth Market
Yield + Rate = Return
ValuéALine Estimate 2:00% 12.47% (a) 14.47% -
S&P 500 218% (b) 10.60% © 12.78% C
Average Expected Market Return = 13.62%

(a) (1.607.25) -1) Value Line forecast for the 3 to 5 year index appreciation is 60%
(b) S&P 500 muitiplied by half the growth rate -

!
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Required Rate of Return on Market as a Whole Historic

R

7yr S&F; Composite Index i—listoricél Return

12 yr S&P Composite Index Historical Return
23 yr S&P Composite Index Historical Return
43 yr S&P Composite Index Historical Return
© 84yr S&P"Compo;ite Index Historical Return

Avérage Expected Market Return =

Source:
2010 SBBI Yearbook

Expected
Market
Return

5.52%
2.93%
9.36%

9.73%

_9.81%

7.47%

WP-PRM-1R(b)
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OTS Exhibit No.-1
Schedule No. 16 ~
Page 1 of 2

CAPM with forecasted return

Re
Rf
Rm
Be

Re

Rf
+ Rm

Be

Re

Required return on'individual equity security

Risk-free rate

Réquired return on the market as a whole
Beta on individual equity security

Rf+Be(Rm-Rf) ) :

3.8363
13.6240
0.7313

‘ 10.99

Sources: Value Line April 22, 2011

Blue Chip

July 1, 2011

OTS Exhibit No. 1, Sch 15, page 1

&
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OTS Exhibit No. 1
Schedule No. 16
: Page 1 of 2

s

CAPM with historical return ) C

Sources:

Re
Rf
Rm
Be

Re =

Rf =
Rm =
Be =

n=

Re

Required return on individual equity security

Risk-free rate )

Required Treturn on the markét as a whole .
Beta on individual equity security

Rf+Be(Rm-Rf)
3.8363
7.4701
0.7313

6.49

Value Line April 22, 2011

Blue Chip

July 1, 2011

OTS Exhibit No. 1, Sch 15, page 2
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17 18
. WATER . COMPANIES
N .
. -
» 2 NET
TOTAL % PLANT COMMON %RETURNON .
R REV REG NET  PERS S&P ‘Moopy's  EQUITY BOOK VALUE REGULATION
4 SMILL  WATER PLANT  REV BOND BOND  RATIO "COMMON ~ TOTAL  ALLOWED ORDER
COMPANY (I} _ REV SMILL (1) RATING RATING = (3) EQUITY (4) CAPITAL ROE _DATE M
American States Water Co. (NYSE-AWR) 4586 72 1,049.8 229 A+t ; A2 568 | 124 9.9 9.43 I 17112013,
American Water Works Co , Inc. NYSE-AWK) 3,154 87 13,933.0 441 A+HA. ! A3/Baal | 435 5 9.6 7.0 9.75 12/12/2012
Aqua America, Inc. (NYSE-WTR) 8§14.2 96 468891 576 AA- . NR 90 11.9 - 8.2 9.79 504
Artesian Resources Corp {NDQ-ARTNA) .0 i 94 4056 527 NR NR 533 88 7.3 10.00 ' 5/2}2014[
Cahfornia Water Service Group (NYSE-CWT) 5884 % 100 { 1,680 5 286 AA- NR 53.8 7.1 1 62 943 " 1/1/2013 .
Connecticut Water Service, Inc (NDQ-CTWS) 919 100 529.0 540 A/A- NR 539 105 75 ‘9 63 *3125/20145
Middlesex Water Company (NDQ-MSEX) 1260 ‘ 86 l 481.9 382 A NR 58.4 i ?,8 72 9.75 38/!9!2014
SJ_W Cotporation (NYSE-SJW) 305.1 96 1,014.1 332 A NR 47.8 10.2 17 9.43 r V172013 |
York Water Company (NDQ-YORW) 471§ 100 2614 5.55 A- NR 55.5 1.7 9.1 NM 2/28/2014°
AVERAGE , ' 3 . { 1 524 5 102 78 ¢ 965 | b
3
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Ex-Dividend Dates

: WP-PRM-3R

Ex-Dividend Dates:
When Are You Entitled to Stock and Cash Dmdends

Have you ever bought a stock only to find out later that you were not
entitled to the next cash or stock dividend paid by the company? To
determine whether you should get cash and most stock dividends, you need
‘to look at two important dates. They are the "record- date” or "date of
record" and the "ex-dividend date" or "ex-date.”

When a company declares a dividend, it sets a record date when you must
.Be on the company's books as a shareholder to receive the dividend.
Companies also use this date to determine who is sent proxy statements,
financial reports, and other information.

~Once the company sets the record date, the stock exchanges or the National
“Association of Securities Dealers, Inc. fix the ex-dividend date. The ex-
dividend date is normally set for stocks two business diys before the
record date. If you purchase a stock on its ex-dividend date or after, you will
not receive the next dividend payment. Instead, the seller gets the dividend.
If you purchase before the ex-dividend date, you get the dividend.

Here is an example:

Ex-Dividend

Declaration *
Date Date Record Date Payable Date
7/27/2004 8/6/2004 8/10/2004 9/10/2004

On July 27, 2004, Company XYZ declares a dividend payable on September
10, 2004 to its shareholders. XYZ also announces that shareholders of
record on the company's books on or before August 10, 2004 are entitled to:

sthe dividend. The stock would then go ex-dividend two business days before
the record date.

*

In this example, the record date falls on a Tuesday. Excluding weekends and
holidays, the ex-dividend is set two business days before the record date or
the opening of the market - in this case on the preceding Friday. This means
anyone who bought the stock on Friday or after would not get the dividend.
At the same time, those who purchase before the ex-dividend date receive
the dividend.

With a significant dividend, the pricé of a stock may move up by the dql’laf‘"
) 119
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amount of the dividend as the ex-dividend date approaches and then fall by
that amount after the ex-dividend date. A stock that has gone ex-dividend is
marked with an "x" in newspapers on that day.

«

Sometimes a company pays a dividend in the form of stock rather than cash.
The stock dividend may be additional-shares in the company orin a
subsidiary being spun off. The procedures for stock dividends may be
different from cash dividends. The ex-dividend date is set the first business
day after the stock dividend is paid (and is also after the record date).

' If you sell your stock before the ex-dividend date, you also are selling-away
your right to the stock dividend. Your sale includes an obligation to deliver
any shares acquired as a result of the dividend to'the buyer of your shares,
since the seller will receive an 1.0.U. or "due bill" from his or her broker for
the additional shares. Thus it is important to remember that the day you
can sell your shares without being obligated to-deliver the additional shares
is not the first business day after the record date, but usually is the first -

. business day after the stock dividend is paid.

If you have questions about.speéific dividends, ;lousﬁouid consult with your
financial advisor. You ¢an also get information by going to your library and
reading Standard and Poor's Dividend Record Binder.

http://www. sec.‘gov/anSm;ers/divic_fen .htm

-~
3

e

.{We have provided this information as a semvice to investars. It is neither a legal

i interpretation nor a statement of SEC policy. If you have questions concerming the
| meaning or application of a particular law or rule, please consult with an attorney

( who specializes in securities law.

i

Home | Previous Page ) Modified: 06/21/2004
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Choice aniong‘ methods
~of estimating share

yield

The,search for the growth component in the discounted cash flow

.model.

L

David A. Gordon, Myron ]. Gotdon, and Lawrence I. Gould

he yield ‘at which a share of stock is selling,
also called its expected return ot required return, is
an important statistic in finance. Firms use it in choos-
ing among investment opportunities and financing
alternatives, and mvestors use it in making portfolio
decisions. Nevertheless, the yield at which a share is
sellihg is a difficult quantity to measure, which has
limited its use in the practice of finance. This paper

develops and tests a basis for choice among alterna-

tive methods of estimating a share’s yield.

A share’s yield, like a bond’s yield, is the dis-
count rte that equates its expected future payments
with its current price. A bond’s yield is easy to mea-
sure under the ommon practice of ignoring default
risk, as the future payments are then known-with
certainty. The future payments on a share, however,
are dividends and market price, and these payments
are uncertain.

The'common practice is to reptesent these fu-
ture dividend payments with estimates of two num-
bers: One is the coming dividend, and the other is a’
growth rate. The latter can'be an estimate of the long-
run gxowth rate in thé dividend or of the growth rate
in price over the coming period. In the latter case, the
estimate is called the expected holding-period return
(EHPRY); in the former case, it is called the discounted
cash flow yield (DCFY)." In either case, the estimate
of a share’s yield reduces to the sum of its dividend
yield and a future growth rate, with the latter inferred
in sore way from historical data.

There is a wide variety of acceptable methods

-

for using historical datd to estimate future growth.

This variation in method i5 illustrated in the testxmony
of expert witnesses before public utility commissions
on the fair return for a public utility. In these cases,
the estimates and the methods used are a matter of
public record. Some idea of the various methods can
be found in Morin (1984) and Kolbe, Reacl, and Hall
(1984). The performance of alternative estimating
methods has been examined in Gordon (1974), Kolbe,

‘Read, and Hall (1984), Brigham, Shome, 'and Vinson

(1985), and Harris (1986).

We have derived our basis for comparing the
accuracy of alternativé methods for estimating the
DCFY on a share from the generally accepted prop-
ositions that yield should vary according to risk, and
that beta is the best estimate of risk. Hence, the DCFY
should vary among shares with beta, and, between
two methods for estimating growth, the supenor\_
method is the one for which the variation in yield
among shares is explamed better by the variation in
beta among the shares.

First we présent simple, plausible, and objec-
tive measurement rules for implementing four pop-
ular and/or attractive methods for estimating the
DCFY. We then describe how sample statistics may.
be used to judge the accuracy of each method. We
also describe how the CAPM model has been used to
estimate sharé yield and explain why we do not com-
pare it with the various DCFY methods. The following
section carries out the comparison with samples of

-utility and industrial sHares, and the last section pre-

DAVID A GORDON is in charge of transaction finance at Scotia McLeod, a subsidiary -of the Bank of Nova Scotia in
Toronto. MYRON J. GORDON is Professor of Finance at the Faculty of Management at the University of Toronto (Ontarxo
M55 1V4). LAWRENCE 1. GOULD is Professor and Head-of Accounting and Finance at, the Univefsity of Manitoba in

Winnipeg (Manitoba R3T 2N2). |
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sents the conclusions that may, be drawn from the
findings.

ALTERNATIVE MEASUREMENT
RULES FOR A SHARE'S YIELD

Under the DCF method or model for estimating
the expected return on a stock, the yield for the jth
stock is:

DCFY, = DYD, + GR, 1)
where:
DCFY, = DCF yield on the jth stock at time t,
DYD, = di;'idend yield on the jth stock at time t,
- and
GR, = long-run growth rate in the dividend on

the jth stock that investors expect at time
t.

“In ‘what follows, we omit the time and firm
subscripts on the variables when they are not re-
quired. Also, DCFY will refer to the unknown true
yield 6n a share.

The difficult problem in arriving at the DCFY
is estimation of the long-run growth rate that inves-
tors expect. Four estimates of that quantity are:

EGR = rate of growth in earnings per share over
a'prior time period, usually the last five

years;

rate of growth in dividend per share over
a prior time period, usually the last five
years;

1

FRG = ‘consensus among security analyst fore-

casts of the growth rate in earnings, over. ;
* DCFY. We cannot rely solely on the correlation,

the next five years; and

BRG = an average over the prior five years of the

product of the retention rate b and rate of
return on common equity r on a stock.

The estimate of share yield that incorporates each of
thése estimates of growth is defioted KEGR, KDGR,
KFRG, and KBRG, respectively.

A case can be made for each of the four meth-
ods for estimating growth. KEGR, KDGR, and KBRG
have been widely used in public utility testimony and
in research on stock valuation models. The rationale
for KEGR is the belief that the past growth rate in
earnings is the best predictor of future’'growth in earn-
ings and dividends. The rationale for KDGR is that
the future growth rate in dividends is the statistic we
want to estimate, and the past dividend record is free
of the noise in past earnings.? The rationale for KBRG
is that all variables will grow at this rate if the firm
earns r and retains b. Furthermore, as Gordon and
Gould (1980) show, KEGR and KDGR ‘will be biased

in one direction or another if r and b have changéd’

over the last five years. As for KFRG, security analysts

are proféssionals employed to forecast future per-
fotmance; their forecasts are widely accepted by
investors. The IBES collection of forecast growth rates
of security analysts compiled by Lynch, Jones, and
Ryan has increased the popularity of this estimate.
As statéd earlier, we may also take the yield
on a share as the sum of the dividend yield and the
expected rate of growth in price over the coming pe-
riod. This estimate of a share’s yield is widely used
in testing the CAPM, with the average HPR over the
prior five years commonly used in such empirical
work. On the other hand, this estimate of a share’s
yield varies so widely among firms and over time as”
to be patently in error as an estimate.of share yield.’

BASIS OF COMPARISON

To compare the accuracy of the four estimates
of the DCFY stated above, we regress the data under
each estimate on beta for a sample of shares. If KEGR
is the estimate,

@

The rationale for this expression lies in the risk pre-
mium theory of share yield, where the share yield is
equal to the interest rdte plus a risk premium that
varjes with the share’s relative risk. Hence, if BETA
is an error-free index of relative risk, o, is equal to the
interest rate, and «, is the risk premium on the market
portfolio or standard share.*

The higher the corrélation between KEGR and

KEGR; = oo + &, BETA + €.

. BETA, assuming that a, is positive,-the greatet the

confidence we may have in KEGR ds an estimate of

though, in selecting among the methods for estimat-
ing DCFY. Errors in KEGR as a basis for estimating
the DCFY on the jth share have random ahd system-
atic components. The former is-¢, and its average
value can be taken as the root mean square error of
the regression (MSE). The larger the root MSE of the
regression, the less attractive KEGR is as an estimate

+ of share yield, because the error makes the problem

*of choice between KEGR; and KEGR; — ¢ more acute.
(That problem will be discussed shortly.)

The systematic error is the difference between
the unknown true yield on the jth share, DCFY;, and
the value predicted by Equation (2). There is no ob-
vious measure of the systematic error, as we'do not
know DCFY,, but sample values of @, may provide
informatioh on its average value. The difference be-
tween o, and the interest rate is an indicator of sys-
tematic error, because the difference is zero under the
risk premium theory. Error.in the measurement of
BETA biases a, upward, but, with the same BETA for
each shate used in all four regressions, differences in
a, are indicators of systematic error.”
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In addition to regression statistics, the sample
mean and standard deviation of KEGR is a source of
information on its accuracy as a method for the es-
timation of DCFY. If the mean depafts radically from
the long-term bond rate, or if the standard deviation

indicates an unreasonable range of variation among .

shares, the accuracy of the method is open to ques-
tion. Also, the sample mean may be a source of in-
formation on the systematic error for a method of
estimation. Hence, sample values for the mean, stan-
dard deviation, correlation, root MSE, and constant
term all contribute to a judgment on a method’s ac-
curacy -for estimating. the DCFY on a share. Unfor-
tunately, there is no simple criterion for choice among
the alternatives.

Once a conclusion is reached on the most ac-
curate method for estimating DCFY — say, KEGR —
we then have the problem of choice between KEGR;
and KEGR, - ¢ for the jth share. If the random error
in KEGR, is due to error in its measurement for the
jth share, we simply use the value predicted by Equa-
tion (2), which is KEGR; - ¢, On the other hand,
KEGR and DCFY may vary among shares with other
(omitted) variables as well as BETA, in which case ¢,
is also due to the omitted variables, and KEGR, may
be the better estimate of DCFY. Unfortunately, we

have no basis for choice among these two hypotheses,A

and the smaller the root MSE the less troublesome
the problem of choice between them.

A more favorable tax treatment of capital gains
over dividends should make investors prefer capital
gains to dividends. As Brennan (1973) has shown, the
yield investors require on a share would then vary
with the excess of its dividend yield over the interest
rate. To recognize this, Equation (2) becomes

KEGR, = a, + o,BETA, + a,DMI + ¢, @)

with DM], the excess of the dividend yield over the
interest rate for the jth firm. Although the tax effect
should thake o, positive, its information in DMI on
share risk would tend to make a, negative. That is,
dividend yield varies inversely with expected growth,
and we would find o, negative insofar as growth is
risky. To the extent that these two influences of the
dividend yield offset each other, o, will tend toward
zero.

The’CAPM theory of how expected return var-
ies arnong shares has been proposed as an alternative
to the DCF model for measuring yield. Its value for
the jth stock is

EHPR,

where:

EHPR, expected holding-period return on the
) jth share, .

INTR + BETA(EHPR, -

INTR,  (4)

#

3
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0 . ) v
one-period risk-free interest rate,
:

|

INTR
EHPR,

It

expected holding'—period return on the
market portfolio.

There is an important difference between this
CAPM model of share yield"and the DCF model rep--
resented by Equation (1). The latter is merely an in-
strument for measuring share yield: There is nothing
in the DCF model that explains the variation in yield
among shares. The CAPM, on th other hand, .is a
theory on why and how yield varies among shares,
but one must go outside of the theory to estimate the-
variables of the right-hand side of Equation (4). Given
fules for estimating the variables, EHPR anid BETA,
empirical work then provides d joint test o the theory
and the estimating rules, such as we are carrying out
here.¢

The CAPM nonetheless has been used to es-
timate share yieldin testlmony before regulatory com-
missions by assigning numbers to each’ of the
quantities on the right-hand side of Equahon (4). For
INTR, a long:-term bond yield is sometimes used in-
stead of a one-period rate. BETA is estimated by con-
ventional methods.

The big problem is the expected return on the
market portfolio. Hefe the practice has been to use
the average realized risk premium over a period of
about fifty years‘as the estimate of EHPR, - INTR
in Equation (4). Although the implicit assumption is
that the risk premium .is a constant over time, we

‘would expect the premium to change from one period

to the next for various reasons, among them changes
in the interest rate, the risk premium on the market
portfolio, and the relative taxation of,interest and
share income. Hence, this estimate of share yield is
more or less in error at any pzirticular time, but we
have no way of estimating this error and companng
the method with the others.

COMPARATIVE PERFORMANCE

We carried out our empirical work with a sam-
ple of 75 large electric and gas ut111ty firims and a
sample of 244 firms that includes 169 industrial firms
drawn from the S&P 400. We obtained share yield
under the four methods for estimating it as of the
start of the year for the years 1984, 1985,-and 1986.

For the explanatory variables, BETA for each
share on each date was obtained by regressing the
monthly HPRs for the share on the monthly HPRSs for
the S&P 500 over the prior five years. DMI for a share
is its dividend yield less the interest rate on the one-
month Treasury bill at the start of each year. EGRand
DGR are the growth rates in earnings and in divi-
dends per share, respectively, over the prior five years
as reported on the Value Line Tape. BRGisa weighted
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. average of the retention growth rates over the prior

five years,” and FRG is the average of forecast growth
.rates in earnings over the next five years reported by
IBES. The correspondmg estimates of share yield
were obtained by adding the dividend yield at the
start of each year to the estimate of growth.

Table 1 presents the statistics that we obtained
with KBRG and KFRG as the estimates of DCFY for
the sample of utility shares and of all shares. The
means of KBRG for the utility shares seems réason-
able, with the interest rate on ten-year government
bonds the standard of comparison, the latter being
11.67%, 10.43%, and 9.19% at the start of 1984, 1985,
and 1986, respectively.®-The standard deviations for
KBRG are small enough to make its rangeof variation

well within the bounds of reason. The lower means *

for all shares reveal that the means for industrial
shares are below the means for utility shares.’ This
casts doubt on the accuracy of KBRG as a basis for
estimating the DCFY on industrial shares, because
industrials are riskier than utility shares.

The beta model explains none of the variation
in KBRG among utility shares, but the two-factor

1
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model is a substantial improvement. The DMI coef-
ficient; o, is positive and significant in every year,
meaning that the unfavorable tax effect of a high div-

idend yield dominates the favorable risk effect. The'

coefficient on BETA is positive and significant in two
of the three years. The only disturbing feature of the
data is the sharp fall in R? and the corresponding rise
in the root MSE relative to the standard deviation of
KBRG as we go from 1984 to 1986.

The KBRG statistics for all shares are substan-
tially inferior to the utility share statistics. This forces
the unhappy conclusion that, for mdustnal shares,
BETA is a poor measure*of risk, or KBRG is a“poor
measure of DCFY, or both.

The KFRG statistics for the utility sample, are
superior to the KBRG statistics. The means are reasofi-
able under the two criteria of being above the interest
rate and moving with it. The range of variation of

KFRG suggested by its standard deviations seems.

reasonablé. The statistics for the beta model are a
slightimprovement on the corresponding statistics for
KBRG: Furthermore, the two-factér model-does a
good job of explaining the variatiori in'KFRG among

TABLE 1
Sample and Regression Statistics for KBRG and KFRG, °

Utility Shares and All Shares, 1984, 1985, and 1986

__KBRG ] KFRG . .
" T 1984 1985 1986 ' 1984 1985 1986
UTILITY SHARES (75)
Mean 14.84 14.38 12.9 15.64 14.56 12.93.
Standard Deviation 2.51 1.87 1.80 2.26 1.43 1.42
. Beta Model o, 14.26 13.96 13.05 15.14 13.48 12.74
o 1.4 1.21 -0.28 1.25 3,09 0.42
t-statistic (0.97) (1.12) (©.19) (0.93) (4.19) 0.37)
Root MSE 2.52 1.87 1.81 2.26 "1 143
R 0.013 0.017 0.001 0.012 0.190 0.002
Two-Factor Model a, . 1245 12.75 12.42 13.30 12.46 11.97
o 3.45 211 011 3.28 " 3.85 0.89
t-statistic (3.13) (.19 (0.08) (3.83) (6.33) . (0.88)
@ 0.68 0.45 0.34 068 * « 038 0.41
t-statistic (8.22) (4.88) (2.81) (10.73) (6.52) (4.65)-
Root MSE 1.82 1.63 1.73 1417 1.03 1.26
R? 0.491 0.262 0.100 . 0.620 . 0.491 0.232
« ALL SHARES (244)
Mean | 12.98 13.19 11.86 16.17 15.87 14.31
Standard Deviation * : 3.86 3.21 3.52 2.60 2.32 2.30
Beta Model o, . 15000 1471 | 139 15.56 14.50° 12.57
o -2.47 -191 -2.40 0.74 1.72 2.05
{-statistic (4.23) (4.15) {4.25) (1.83) (5.29) (5.70)
-Root MSE 3.73 3.10 3.40 2.59 2.20 2.16
R? 0.069 0.066 0.069 0.014 0.104 0.118
Twao-Factor Madel a, 14.34 14.42 13.95 15.40 14.61 12.75
¢, 0.09 -1.18 —2.51 o137 1.4 1.61
t-statistic (o 13) (2.04) (3.45) (2.69) (3.52) (3.49)
o 0.48 0.17 ~0.02 0.12 ~0.06 ~0.10
t-statistic (6.04) (2.09) (0.24) 5 @01) (1.12) (1.53)
Root MSE . 3.49 . 3.08 3.41 2.57 2.20 2.16
R! ! 0.191 " 0.083 0.070 0.030 0.108 0.127

w
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utility shares. The R’ are higher here than for KBRG
in every year, Fiﬁally, a, is positive and significant in
every year, and e, is not significant only in.1986.

The implicit means of KFRG for the ‘industrial
shares seem hlgh but not beyond reason. On the other

* hand, the regression statistics for the all-shares sam-
ple are not good, which leads to the same unhappy
conclusion for industrial shares ds we ‘reached for

"KBRG. . .

Table 2 presents the statistics that we obtained
using KEGR and KDGR as estimates of the DCFY on
‘the shares in our samples. Comparison of the regres-
sion statistics'with those in Table 1 revéals that KEGR
and KDGR, -particularly the former, fall short by a
wide margin of the performance of KBRG and KFRG
as estimates of the DCFY on a share!

“CONCLUSION

We have compared the accuracy of four meth-
ods for estimating the growth component of the dis-
counted cdsh flow yield on a share: past growth rate
in earnings (KEGR), past growth rate in dividends
(KDGR), past retention growth rate (KBRG), and fore-

WP:PRM-4R

casts of growth by security analysts (KFRG). Criteria
for the comparison were the reasonableness of sample
means and standard deviations and the success of
beta and dividend yield in explaining the variation in
DCF yield among shares. For our sampie of utility
shares, KFRG performed well, with KBRG, KDGR,
and-KEGR followmg in that order, and with KEGR a
distant fouith, If we had used pabt growth in price,
it would have been an even more distant fifth. Never-
theless, none of the four estimates of growth per-
formed well under the crltena for a sample that
included industrial shares.

Before closing, we have three observations to
make. First, the superior performance by KFRG
should come as no surprise. All four estimates of
growth rely upon past data, but in the case of KFRG
a larger body of past data is used, filtered through a
group of security analysts who adjust for abnormal-
ities that are not considered relevant for future
growth. We assume this is done by any analyst who
develops retention growth estimates of yield for a
firm. If we had done this for all seventy-five firms in
our ut1]1ty sample, it is likely that the correlations

+
P
&

TABLE 2
: ' Sample and Regression’Statistics for KBGR and KDGR, .
Utility Shares and All Shares, 1984, 1985, and 1986
KEGR . I(DGRV
1984 1985 1986 ) 1984 1985 1986
i , UTILITY SHARES (75)
Mean 16.16 0.32 14.91 16.49 15.76 14.13
Standard Deviation 3.31 . 3.47 4.66 3.12 2.41- 221
Beta Model 15.45 16.18 0.51 15.75 14.53 12,30
o i 1.75 0.40 -7.87 .~ 1.83 3.53 3.99
t-statistic ’ (0.89) (0.20) (2.16) 0.99) {2.64) 2.32)
Root MSE 3.32 3.49 4155 3.12 2.32 2.15
R? 0.010 . 0.001 0.660 0.013. 0.087 0.069
Two-Factor Model oy 14.20 15.83 18.76 14.10 13.56 12.64
o > 3.13 0.66 -8.03 3.65 4.25 3.78
t-statistic (1.66) (0.32) (2.18) (2.23) (3.26) (2.20)
o 0.47 0.13 -0.13 0.61 0.35 ~0.18
t-statistic (3.32) (0 66) (0.42) (5.02) (2.86) (1.21)
Root MSE’ 3.11 4.58 2,70 2.21 2.14
R* 0.142 0.007 0.063" 0.269 0.180 0.087
. ALL SHARES (244)
Mean 11.14 9.42 7.88 15.08 13.63 11.35.
Standard Deviation 10.67 11.67 11.45 6.08 6.30 671
Beta Model a, 15.96 18.28. 19.55 15.15 0.04 15.39
o -5.90 -11.16 -13.70 ~-0.09 -1.78 -4.74
t-statistic (3.62) (7.07) (8.10) (0.09) *(1.92) (4.41)
Root MSE 10.41 10.65 10.18 6.09 627 6.47
R 0.051 0.171 0.213 0.000 0.015 0.074
Two-Factor Model o, 14.84 18.01 19.91 14.31 14.11 5 14.79
o ~1.56 -10.49 ~14.62 3.17 0.63 -3.25
t-statistic » ©0.77) (5.27) 6.72) (2.73) (0.55) (2.36)
a, 0.81 0.15 -021 - 0.61 0.55 0.34
t-statistic (3.51) (0.55) (0.67) (4.57) (3.47) (1.72)*
Rodt MSE 10.18 10.67 10.19 5.86 6.13 6.45
R? 0.097 0.172 0.215 0.080 0.062 0.085
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would have been as good or better than those ob-
tained with the analyst forecasts of growth.

Second, we examined shares and not portfo-
lios, because our objective is to estimate the DCFY for
‘shares and not for portfolios. As common practice in

- testing the CAPM has been to execute tests on port-
folios instead of shares, we classified our population
of shares into ten portfolios‘on the basis of their beta
values. Regression statistics were substantially un-
changed, except that correlations increased dramati-
cally. ' -

Finally, we must acknowledge that we have no
basis for estimating the expected HPR or DCF yield
for industrial shares with any confidence. Theories
on financial decision-making in industrial corpora-
tions that rely on that statistic have a weak empirical
foundation.

! The EHPR is a one-period return, while the DCFY is a yield
to maturity measure. The two may diffef in actuality be-
‘cause of measurement problems, but they alsd may differ
in theory. That is, they may differ in the same way that
interest rates on bonds of different maturities may differ.
See Gordon and Gould (1984a). This source of difference
between EHPR and DCFY will be ignored here.

* A widely acéépted hypothesis is that dividends contain in-
formation on earnings, because management sets the div-

.. idend to pay out a stable fraction of normal or permanent
earnings.

* Over a five-year period, there may ‘even be a negative rate
* of growth in price for a large nimber of firms. Furthermore,
this negative growth rate may be larger in absolute value
than the dividend yield, which leads to the conclusion that
investors are holding such shares to earn a negative return,
The frequency of negative rates of growth in price is reduiced
as the prior time period used in its calculation increases in
length. As that takes place, however, the estimate of the
expected return for a
stant plus the dividend yield. The expected return on a
share is one statistic for which it is an error to assumé that
" expectations are on average realized. )
* Equation (2) is similar to the CAPM according to Sharpe,
Lintner, and Mossin. They arrived at this expression under
very rigorous assumptions. The heuristic risk premium
model is adequate for our purposes.

* It may be thought that Theil’s (1966) decomposition of the
difference between the actual and predicted values of a
variable can be used here, but in fact that decomposition
applies to a different problem. It assumes that the observed
(actual) past values of a variable are free of error, and it
decomposes the error in a model that is employed to explain
the past values. The purpose of Theil's decomposition is to
cast light on the possible error in using the model to predict
future values of the dependent variable. Our problem is to
determine which set of observed values is closest to the true
values, with the risk, premium theory of share yield and

_ BETA as the source of inforination on the true values.
Theil's method would be appropriate for decomposing the
difference between the actual and predicted values of the
realized holding-period return on a share. The actual values
here can be observed without error.

approaches a constant or'a con--

WP-PRM:4R

¢ There is an enormous volume of empirical work devoted to
discovering whether the theory is triie, but this empirical
work does not provide useful estimates of the EHFR on a
share. To test the truth of Equation (4), the practice has

been to regress EHPR on BETA for a sample of firms with

the average realized HPR over the prior five or so years
used as an estifnate of the EHPR. Because of the largé error
in the realized HPR over a prior time period, as noted ear-
lier, neither the actual values of the dependent variable nor
the values predicted by the model are usable as estimates
of share yield. See Fama and MacBeth (1973) and Friend,
Westerfield, and Granito (1978). ’

~

BRG for a year is earnings less dividend divided by the end-
of-year book value. The estimate of the expected value as
of the start of 1986 is 0.3BRG85 + 0.25BRG84 + 0.20BRG83
+ 0.15BRG83 + 0.10BRG82. If any value of BRG was neg-
ative, jt was set equal to zero.

We expect the yields on shares to be above the risk-free
interest rate, but with a high énough interest rate the more
favorable tax treatment of shares can reduce the yield below
the interest rate. Interest rates were not that high in these
years. See Gordon'and Gould (1984b).

-

The statistics reported for all shares and for utility shares
were also obtained for industrial shares. All methods of
eéstimation performed so poorly for industrial shares, how-
ever, as to suggest no confidence can be placed in any of
them. To save space, we do not present statistics for the
industrial shares. Whatever we want to know about them
can be deduced by comparing the data for all shares and
utility shares.
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Introduction: ¢

On September 20, 1991, the Commission 1n1t1ated a rulemaking at L- 00910061
pertaining to earnings disclosurés by the public utilities subJect to its jurisdiction. At that docket the
Commission stated that the submission of accurate, reliable and complete earnings disclosure reports,
at regular intervals, is essential to the fulfillment of the broad regulatory oversight responsibilities
entrusted to the Commission by the Legislature in the Public Utility Code. The earnings disclosure -
regulations promulgated by the Commission were adopted October 1, 1992, and published
January 23, 1993,7at 23 Pa.B. 463. Based upon those regulations, codified at 52 Pa. Code, Chapter 71,
a reporting format was developed and distributed to the jurisdictional fixed utilities of Pennsylvania.

All fixed utilities having jurisdictional revenues of $1,000,000 or more, for a calendar
year, are required to file the report by March 31 of each year. Such reports are to be based upon ‘the
results of operations for the 12-month period ending December 31 of the prior year. Utilities having
more than $10,000,000 in jurisdictional revenues are also required to file reports for the 12 months
ending on March 31, June 30, and September 30 of each year. On November 30,2004, howevér, the
Pennsylvania General Assembly signed into law Act 183 concerning altérnative telecommunications
regulation and broadband deployment. As a result of Act 183, the reporting requiremeérits for the PUC
jurisdictional telecommniunications companies of Pennsylvania have been streamlined at section 3015(e)
of the Public Utility Code. A quarterly earnings report is not listed among those reports now requ1red
of PUC jurisdictional telecommunications utilities in Pennsylvania and; therefore, this report does not
address telephone company earnings. '

The reports have been filed for the period ended December 31, 2015." The Finance Staff
of the Bureau of Technical Utility Services has reviewed the reports and has prepared this summary ‘
report for pubhc release. This report sets forth the achieved return on equity for each company, the last
allowed return for that utility, a market return as determined through the'analysis of the barometer”
group data-and the most recent returns allowed, per industry, by the Pennsylvania Public Utility
Commission and by other regulatory bodies. Where a utility has not filed a report, the reasons for not
filing are indicated.

Questions pertaining to the preparation and contents of this Report should be directed to
Ms. Erin Laudenslager, Manager - Finance, Bureau of Technical Utility Services, at (717) 705-4364. .

&

U Gl Utilities, Inc. -- Gas Division has a pcndmg rale [iling at Docket No. R-2015-2518438. and filed a letter mlh the
Sceretary in place of a report in accordanée with 52 Pa. Code § 71.4.
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Attachment A

L

o~

The equity return summaries that follow in Attachment A are, fot each quarter;

ACTUAL
1. Based on actual results,of operations

1Y

and

S

ADJUSTED
2. Based on company proposed pro forma and ratémaking adjustments
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" Attachment A

ELECTRIQ UTILITIES
EQUITY RETURNS BY QUARTER . .
QTR PECO PPL Dug W Penn PaPwr UGI Penelec MetEd
END ACT AD] ACT ADI ACT AD] ACT 'AD] ACT ADI ACT ADI ACT ADI ACT ADJ’
2010 2 ) 641 641 1228 10.19 1341 11.89 8.04 697 589 447
% 3 ’ 6.63* 6.63 12.19 1023 1246 11.97 837 732 824 683
4 1435 961 791 698 478 480 688 469 1295 1155 911 810 6.12 4.86
1 11.74 1134 831 8.31 843 6.80 10.90 8.55 1346 1347 957 862 1056 9.21
2011 2 1225 11.03 941 941 10.86 1039 1005 840 741 * 581 14.11 1294 651 638 768 643
3 1035 1107 8.89 8.89 1005 958 1295 1121 1167 10.05 14.84 1293 873 818 990 750
4 1341 11.38 1021 997 1333 11.58 591 7.60 1460 9.79 645 843 424 523
1 1289 11.26 1095 1071 11.:66 13.16 5.78 7.02 15.04 842 576 754 390 4.64
2012 2 12,63 12.01 10.81 1042 1061 9.15 895 895 1461 8353 648 808 344 401
.3 13.14 12.66 1033 9.92 ,10.63 1045  9.69 9.54 1585 948 734 858 572 628
4 1155 1156 602 488 1027 924 954 954 841 827 14.60 898 541 774 539  6.81
. 1 1192 1127 756 624 1012 974 923 923 889, 874 1277 9.84 530 7.67 501 647
2013 2 1140 1074 780 “7.37 12.34 1234 885 870 11.53 1049 586 821 5367 6.79
3 11.09 1096 867" 838 ! i 913, 9.3 849 834, 10.74 10.65 -0.77  2.07 -1243 -1043
4 1197 1052 1001 9.79 13.73 13.73 1449 1430 1425 11.99 485 299 -6.06 -7.87
1 9.97 10.34 10.02 10.04 . 1158 945 1528 15.04 1336 10.25 517 334 -640 -8.13
2014 2 1005 10.08 950 1009 977 929 1264 921
3893 925 1007 999 -997 948 876 922
4 823 9.58 9.77  9.40 ' 9.01 10.00
1 10.08  9.65 10.88 10.39 »
2015 2 9.80 942 13.57 9.49 !
3 , 10.11 9,73 645 645 577 5797 1593 757 294 294 369 3.69
4 1074 884 889 848 973 9.36 809 809 5.13 513 974 921 545 545 7.04 7.04
5,
%,
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. - Attachment A

. GAS UTILITIES ? ;

* EQUITY RETURNS BY QUARTER
QTR Columbia Peoples PECO UGI Peoples-Eqt NFG UGI Penn Pégples TWP

END = ACT ADJ] ACT ADJ ACT ADJ] ACT ADJ ACT ADI] ACT ADJ ACT ADJ] ACT ADJ

2010 2 7965 525 1597 1148 947 899 19.13 1033 8386 7.95 .

3 1484 1179 8.87 856 18.19 1099 8.62 9.03 .
.4 1250 7.67 1021 994 1652 11.88 878 8.67 1897 1129 957 10.12 327 9.57

1 1174 113471961 13.11 948 9.78 19.87 12.11 13.08 12.17 6.52 9.06
2011 2 1197 1079 19.67 13.92 10.81 10.71 20.83 12.97 14.08 1265 6.10 6.94

3 567 847 1256 1115 1824 11.98 1040 9.93 21.16 13.05 1432 1148 578 6.67

4 1169 12.06 16.55 9.18 7.99 8.89 19.62 1234 1401 935 675 5.56

1 865 1124 £ 898 1209 1571 895 229 805 1576 10.51 1322 9.63 524 3.39
20122 9.00 10.17 872 1203 13.60 990 551 751 14.10 10.06 13.63 1040 4.57 643

3927 888 621 935 998 1348 1379 1005 5.84 7.79 13.88 10.39 13.16 10.66 7.02 7.41

4 1124 957 1242 15107 13.68 944 727 805 1511 10.17 13.31 1063 5.05 6.94

1 1249 9.89 14.63 1513 14.65 10.27 12.42 '8.40 1933 1025 1328 10.58

20132 1085 7.15 1659 835 1443 1440 13.02 1021 1040 892 20.18 1025 10.98 10.27
3936 9.86 1739 872 1414 1401 1260 938 9.84 948 19.61 10.72 “10.59 10.76
4 1060 10.78 16.33 10.02 14.35 13.97 16.08 9.20 10.52 9.76 20.51 10.07 13.41 1049 721 1223

T 1468 994 1523 13.52 1681 835 1200 873 2311 978 16,67 10.06 1219 11.87
2014 2 13.05 978 1532 1324 1671 839 13.54 849 2297 1200 1530 1090 14.06 12.32
3 1343 9.16 1545 1321 #1663 8.64 1441 9.5 2136 1103 13.77 10.15 1507 i2.62
4971 997 11.85 7.89 13.86 125971500 7.93 1452 1246 2040 10.79 1564 9.82 1691 11.83
1 1422 7.90° 1460 1301 1576 7.87 1536 12.14 20.17 1031 1557 9.52 1636 1123
2015 2 1437 888 1389 1232 1407 7.62 1408 1126 1882 1039 1376 890 1615 12.90
3 1355- 8.14 1329 1177 1567 651 1130 10.87 1641 1027 13.16 832" 1569 12.58

4 975 973 8.80 9.83 12.50 12.70 10.60 10.00 15.01 1059 9.17 725 12.71 12.14
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QTR PAWC
END ACT  ADJ
2010 2 930 930

3 958 958

4 918 852

1
2011 2 .
.3

.4

i 898 898
2012 2 9.06  9.06

3917 9.17

4 954 9.04

1
2013 2 .

3

4

1 1052 998
2014 2 1051 10.02

3 1L11 1057

4 1049 938

1 1033  9.14
2015 2 1051 931

3 1006 881

«4  9.80 8.48

El

WATER UTILITIES
EQUITY RETURNS BY QUARTER

AQUA
ACT ADJ
10.19 1035
1010 8.94
10.68  8.32
1092~ 7.93
950 777
1241 1256
1324 .11.96
1426 1252
1549 . 1221
1377 11.97
1329 1156
13.01 1142
1282 1129
1262 1149
1246 1111
1266  11.62
1241. 1195
1261 12.16

SUEZ
ACT ADJ
659  7.54
715 834
466  8.69
502  8.81
472 861
3.92  7.69
769  8.00
738 7.84
730 7.65
796 838
833 849
853 871
899 9.5
883 9.01
843 9.5
845  9.02
881 932
857  9.06
890  9.44
9.11 983
836 925
839 937
854 877

10

York

ACT ADJ
104 112
10.8  11.1
1.1 102
109 102
108 100
1075 95
10.4 9.4
105 = 9.1
104 . 9.1
102 108
102 102
107 107
109 109
123 116
127 127
127 127
136 136
12.50

11.10

Superior
ACT ADJ
857  -7.85
746 685
1071 10.01
1312 997
1709 9.61
3468  9.88
1674 7.96
1592 837
1465 ° 8.93
1254 937
1273 9.50

4
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Major Pennsylvania Water Companies - Actual ,ma:ma\‘xmm:z._m by Quarter
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Attachment B~

Attachiment B includes:

-A. Overall Returns on rate base
1. Actual
2. Company proposed pro forma and ratemaking adjustments

and

B. Equity Returns
1. Actual ’
2. Company proposed pro forma and ratemaking adjustments
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Attachment B

’ ‘ = Summary of Returns
For the Year Ended December 31, 2015 , _ e
OVERALL RETURN EQUITY RETURN ROE YEAR

COl\ﬁ[PANi( NAME ACTUAL ADJ ACTUAL ADJ AUTH AUTH
+ ELECTRIC ‘
$10,000,000 Revenues
PECO Energy , 7.87 6.83 10.74 8.84 Settled 2010
PPL Electric Utilities Corp. 6.91 6.70 8.89 8.48 10.40 2012
Dugquesne Light Company Lt 7.64 7.42 9.73 9.36 Settled 2014
West Penn Power Company 6.61 6.61 8.09 ,8.09 " Settled 2015
Pennsylvania Power Company 5.28 5.28 5.13 5.13 Settled 2015
UGI Utilities, Inc. ’ 7.52 7.26 9.74 9.21 * Settled -1996
Pennsylvania Electric Compény 6.17 6.17 5.45, 5.45 Settled 2015
Metropolitan Edison Company 6.30 6.30 7.04 7.04 Settled « 2015
$1,000,000'to $10,000,000
Revenues 4
Citizens Electric Company . 6.69 6.69 6.76 6.76
Pike County Light & Power Co. =~ . 7.07 7.40 970 9.24
Wellsbdro Electric Company 8.46 8.46-+ 21.46- 21.46
GAS ‘?
$10,000,000 Revenues ’ ~ '
Columbia Gas of PA, Inc. 7.63 7.71 9.75 9.73" Settled ' 2013
Peoples Natl Gas LLC 6.85 Y 7.04 8.80 9.83 Settled 2012
PECO Energy 8.88 8.99 12.50 12.70 .. Settled 2010
UGI Utilities, Inc.* _ ) Séttled 1995
Peoples-Equitable Division 7.56 7.07 10.60 10.00 Settled 2008
National Fuel Gas Distribution Co. 10.16 7.81 15.01 10.59 Settled . 2006 .
UGI-Penn Natural Gas, Inc. 7.40 6.19 9.17 7.25 Settled + 2009
Peoples TWP, LLC : 8.16 7.83 12.71 12.14, Settled 2013
UGI Central_Penn Gas, Inc. T 9.94 7.50 12.69 '9.67 Settled’ 2009
$1,000,000 to $10,000,000 :
Revenues '
North East Heat & Light Co. 8.40 8.40 11.58 '11.57
Valley Energy 8.10 8.10 11.80 - 1180
Pike"County Light & Power Co. 3.45 3.34 2,57 1.23
- t

WATER
$10.000.000 Revenues” - . .
PA American Water Company 7.90 - 7.21 9.80 8.48 Settled 2013
AQUA Pennsylvania 8.86 8.65 12.61 12.16 Settled 2012
York Water Company 9.70 - 8.90 12.5 11.10 Settled 2014
SUEZ Water Pennsylvania, Inc. " 6.98° 7.10 8.54 8.77 Settled 2009
Superior Water Company, Inc. 9.16 7.46 12.73 9.50 Settléd 2011
$1.000,000 to $10,000,000 .
Revenues

« Newtown Artesian Water Co. 6.79 5.42 9.62 6.69
Columbia Water Company 4.94 4.94 5.04 5.04 i P

H
¥ . *

- “
* UGT Utilities, Tne. — Gas Division has a pending rate filing at Docket No. R-2015-2518438. and tiled a letter with the Secretary in
place ol a report in accordance with 32 Pu. Code § 71.4.
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ALLOWED RATES OF RETURN ON COMMON iEOUiTY

Attachment C

This is a historical chart that shows the most recent fully litigated rate cases for select companies in electric;

gas, and water. A docket number followed by their final return on equity and year is also given.

ELECTRIC

Recent PA PUC Allowed

PPL Electric Utilities Corp.
PECO Energy Company

UGI - Electric

Pennsylvania Electric Company
Metropolitan Edison Company
Pennsylvania Power Company
West Penn Power Company

-

Docket Number

R-2012-2290597
R22010-2161575
R-00953524

R-2014-2428743
R-2014-2428745
R-2014-2428744
R-2014-2428742

Currefit Market Indicated ROE as calculated by the «

Bureau of Technical Utility Services.

Al

R-2014-2406274
R-00953297

R-2012-2285985
R-2008-2079660
R-2008-2079675
R-2010-2161592
R-2013-2355886

GAS )
Recent PA PUC Allowed
Columbia Gas of Pa.
UGI Utilities, Inc. — Gas
Peoples Natural Gas
UGI Penn Natural Gas
UGI Central Penn Gas
PECO Energy
Peoples TWP -
3 _
Qurrent Market Indicated ROE as calculated by the
Bureau of Technical Utility Services.
" WATER
Recent.PA PUC Allowed

Aqua Pennsylvania -
PA American Water

Columbia Water
York Water

R-2011-2267958
R-2013-2355276
R-2013-2360798
R-2012-2336379

Current Market Indicated ROE as calculatéd by the

Bureau of Technical Utility Services.

*

14

ROE (%) Year
10.40 2012
Settled 2010
Settled 1996
Settled 2015
Settled 2015
Settled 2015
Settled 2015
Settled 2014
Settled 1995
Settled 2012
Settled - 2009
Settled 2009
Settled 2010
Settled 2013
8.09-10.12
, Settled 2012
= Settled 2013~
9.75 -. 2014
Settled . 2014
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Attachment D

Distribution System Improvement Charge (DSIC) Eligible Utilities *

Return on Equity (ROE) Summary

Utility AdJusted Cominission Approved
ROE? (%) "ROE? (%)

ELECTRIC i A . .
PECO Energy | 8.84 9.80
PPL Electric Utilities Corp. 8.48 9.80 |
GAS i
Columbia Gas of PA, Inc. 9.73%~ 9.90
Peoples Natural Gas LL.C - 9.83 '9.90
PECO Energy , 12.70° 9.90
UGI Utilities, Inc.* . , ; 9.90
Peoples-Equitable Division | 10.00 9.90°
UGI Penn Natural Gas, Ini¢. 725 ) 990 .

" Peoples TWPLLC 12.14 | 19.90
UGI Central Penn Gas, Inc. 9.67 990
WATER L
PA American Water Company 8.48 19.80
PA American - Wastewater - 8.48 9.80 .
AQUA Pennsylvania 12.16 9.80
AQUA Pennsylvania - Wastewater . 184 9.80
York Water Company J1.10 9.80
SUEZ Water Pennsylvania Inc. 8.77 9.80
Columbia Water+ 5.04 9.80
Newtown' Artesian Water+ 6.69° 9.80
Superior Water 9.50 9.80

-

El

* UGI Utilities, Inc. — Gas Division has a pending rate filing at Docket No. R-2015 2518438, and filed a letter with the Secretary in

place of a report in accordance with 52 Pa. Code § 71.4.

4

-

2 Each utility lists adjustments on Schedule B of their quarterly financial report.
3 The ROE is dpproved in a utility's most recent fully litigated base rate proceeding for whlch a final order was entered not more than
‘two years prior to the effective date of the DSIC. If more than’two years have elapsed between the entry of a final order and the DSIC
effective date, the ROE is from this report. If the base rate proceeding is settled without a stipulated ROE, the ROE is from

this report

15

+ These utilities have annual revenue less than $10 million and only file a year end, 4™ quarter report.

%
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Attachment E

Explanation of Discounted Cash Flow ( DCF) and Caﬁital Asset Pricing Model (CAPM)

Bidrometer Group Crit'eria

o

The criteria used for determining the 1ndustry barometer groups used to calculate ROEs in this report are
as follows:

* 50% or more of the company’s assets must be related to the Jurlsdxctlonal utility 1ndustry,

¢ The company’s stock must be publically traded;

e Companies involved in merger & acquisition activity will be excluded;

e Investment information for the company must be available to the Commission from more than
one source; and.

e Geographic Regions: ’ '
EDCs: Value'Line East Group Electric Ut111ty companies; : )
NGDCs: Value Line Investment Survey’s Natural Gas Utility industry group companies; W

Water/Waste water: Value Line Investment Survey’s Water Utility industry group companies.

The barometer group companies are reviewed by staff on a quarterly basis and make any changes to
these companies based upon the criteria above.

ROE Calculations

The Commission consistently uses the DCF model to determine thé appropriate cost of equity for
utilities. In this report, the DSIC ROE is calculated using two DCF models.

’TUS uses the followiﬁg formiila to calculate the current dividend DCF : K=Dy/Po+G

TfJS uses the.following forsmula to calculate the 52-week average dividend DCF: K =D,/P, +G

Definitions:
K = Cost of equity
D = Dividend expected during the year
) = Dy + 1/2g

Dg = Latest indicated dividend, obtained from Yahoo! Finqncé

g = ' Expected 5-year dividend growth rate of barometer group
obtained from Value Line Investment Survey.

Po = Current price of the stock, obtained from Yahoo! Finance

P, = . Average of high and low stock price over the latest 52-week
period, obtained from Yahoo! Finance 3

G = - Average of 5-year expected earnings growth rate forecasts obtained from Value

Line Investment Survey, Zacks Investment Survey, Yahoo! Fi inance, Morningstar
and/or Reuters.
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Attachment E

The CAPM uses the yield of a risk-free interest bearing obligation plus a rate of return premium that is
proportional to.the systematic risk of an investment.

TUS uses the following formula to calculate CAPM: K ='B(Rn-Ry)
Three componerits are necessary to calculate the CAPM cost 6f equity:
B = Beta, a measure of systematic risk for each stock -

R¢ = The risk-free rate of return, 10-year U.S. Treasury yields are used for Rg.
Yields are taken from the previous two quarters ahd forecasted next four quarters.

Rn = Total return of the equity market as determined by the SBBI Yearbook
The Commission determines the ROE used for DSIC purposes based on the range of reasonableness

from the DCF barometer group data, CAPM data, recent ROEs adjudicated by the Commission, and infornied
judgment.
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Attachment F

The market indicated common equity cost rate range consists of data used from the barometer groups
« and.is based on a series of calculations to average the DCF methods.

&g

' Market Based Returns on Common Equlty
April 21, 2016 .

B

Electric Company Barométer Group

Cost Rates !

(1) Current DCF: a 8.28

Il

(2) 52-Week Average DCF: ' 8.62

‘- - Jr— S
. ¥
L # :

(3) Overall DCE_((1)+(2))/2:_ ‘ 8.45

|

(4) Market Indicated Common Equity\Cost Rate Range: 6.92-9.97
@ 1 standard deviation around the mean.

(5). CAPM Check of DCF Reasonableness: - “ v 9.12 ,

(6) Recent Commission Approved ROEs”:
*None within last two years

(7) Distribution System Improvement Charge (DSIC) Return®: ) . 9.80%
r r Grou mpani
Consolidated Edison
NextEra Energy S )
PPL Corporation B o C ) .
Public Service Enterprise Group , ; . ;
SCANA Corp. ) ' . oo
‘Eversource Energy

' As calculated by the Bureau of Technical Utility Services
2 Standard Dev1at1on of 12 DCF observations _
Y > Base rate case ROEs within last two years, fully lltlgated or stipulated for DSIC purposes
“* Commission authorlzed Return on Equity (ROE) for DSIC purposes

;Any questions concerning DSIC should be directed to Andrew Herster
‘of the Bureau of Technical Utility Services at (717) 783-5392.

.
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Attachment F

Historic Electric Industry Barometer Group DCF and CAPM Average ROEs )

~ Electric
| DCF | cAPM
Q1'14 8.62 9.05
Q2'14 8.89 9.27
Q314 " | 833 8.98
Q4'14 803 8.89
- Qa11s 8.77 8.95
Q2'15 845 | 9.00
Q3'15 8.86 '9.25 "
Q4'15 8.45 9.12

-

#

Linear Trend;I:ine Chart of Historic Electric Industry DCF and CAPM Average RORs

e

9.50 — S -

9.30
9.10
8.90

870 -

.c .
[y
o~
o«

o
[
Q

790 - -
7.70
7.50

Quarter

=

. £
Q114 Q2'14 Q3’11§ Q4'14 Qi1'is Q2'15 Q3'15

19

Q4'15

weme Eloctric DCF
i Electric CAPM

Linear {Electtic DCF)
- | i@ ar {Electric CAPM)

¥
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Attachment G

Barometer electric companies are used to calculate a current DCF in the first chart. The second chart
demonstrates the companies 52 week average DCF. A final average of the two calculations is also
shown at the bottom.

.

Hectric ‘Compi;ny Barometer Group

Calculation of a Current Dividend Yield

Ind Div

Closing Latest
Market Indicated Plus 1/2 Current
. Price (Po) Dividend Duv. Growth Drvidend _ 4
4/20/2016 Do Rate (D1) Yield(D1/Pg) . DCF ‘
. &) ® ®) %) %) . ‘
Consolidated Edison 7601 268 272 358 611
NextEra Energy 118 10 348 366 310 . 1006
PPL Corporation 3780 152 1.54 407 849
Public Service Enterpnise Group 4712 164 168 3% * 665
SCANA Corp 69 88 230 234 335 =« 840
Eversource Energy 5704 178 183 321 i . 991
Group Average DI1/Po .. 348
Group Average G 480 )
DCF ) 828
i .
] Hectric Cor;xpany Barometer Group
’ 52-week Average Dividend Yield Calculation
Latest Average '
Indicated Dividend .
High Low Average (Pa)  Dwidend Do) *  Yield (Do/Pa)  DCE ;
® ® ® ® RO ~
Consolidated Edison 7723 3686 . 67.05 - 268 400 ¢ 653
NextEra Energy 11937 9374 106 56 __L 348 o 327 . 1023
"PPL Corporation ) 3830 918 3374 i 152 431 893
Public Service Enterpnse Group 474 3680 2un i 164 N 3% 698 -
SCANA Corp 7127 4989 6058 ! 230 380 ‘885
Eversource Energy 5909 4464 5187 178 343 10.13
Group Average Do/ Pa 382 .
Group Average G 480
DCF : . 8.62 .
Average of Current an‘d 52-Week ™ 8.45 i
146
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Attachment G

Multiple sources of the Barometer companies projected 5 year Earnings Per Share are used to calculate
the Group Average Dividend Growth Estimate.

[ ane e

Development of a Repres‘cmative Dividend Growth Rate

for thé Barometer Group of Six Flectric Compaiies -
5 Year Forécast
. ' i . ' Avgerage '
- Value Line \{al}ie Line | Zack's Y‘ahsgw Momngstar __ Earnngs ° Growth
* DPS EPS EPS EPS' «  EPS Growth Estmate
. %) %) ORI NI ¢ (D) ()
Consolidated Edlgon ) 300 250 280 IREE) 240 « 253 253
NextEra Energy . . 10,50 o700 6 80 695 710 696 69
PPL Corporation R < ! 250 470 414 2410, 1098 442
Pubhc Service Enterprise Group | .- 450 400 31 205 320 309 ._.......,....3 09 -
SCANA Corp ) R ) 450 530 540, 500 505 505 -
Eversource Energy o e _ 700 680 S8 700 670 670
* Group Average 500 500 49 449 s 813 . 564, 479
UsE , . - L F- - 480

_Sources Mormingstar, Aprl 21, 2016(http//ﬁnanc1als mommgstarcom) n N

A i Value Line Investment Survey, Apnl 21, 2016 »
. ) . Zacks, Apnl 21,2016 (www zacks com)
Yahoo‘,Ap‘fll 21,2016 (http //finance yahoo ct;m/) *
" -,

el % -

¥

*
# [
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Aﬁachment G

s

The market indicated common equity cost rate range consists of data used from the barometer groups
and is based on a series of calculations to average the DCF methods.

Market Based Returns on Common Equlty
- Apnl 21 2016

: . Gas Dis_ti'ibution'C_Qmpan\”f Barometer Groip “
‘.- | » . Cost Rates

(1) Current DCF: _ _ ' 857 |

(2) 52-Week Average DCF: o 8.92

(3) Overall DCF (1) + (3)) /2 : . ‘ - A* 874

(4) Market Indicated Clommou Equity Cost Rate Range: 7.52-9.97
- @ 1 standard deviation around the mean.?

(5) CAPM Cheéck of DCF Reasonableness: | 9.54

(6). Recent Commission Approved ROEs® - R
*None within last two years

t
'
s
O

(7) Distribution System Improvement Charge (DSIC) Return®: 9.90%

rometer. Gr ~ompani ) . .
Laclede Group, Inc. ) A N e ‘ o ey "
New Jersey Resources_ o L N
Northwest Natural Gas Company ‘ z
Chesapeake Utilities Corporation )
South Jersey Industries » o |
\WGL Holdings ’

As calculated by the Burééu of Technical Utility Serviceé .,
Standard Deviation of 12 DCF observations
Base rate case ROEs within last two yedrs, fully: lmgated or stlpulated for DSIC purposes ,

1
2
.3
¢ Commlssmn authorized Return on Equity (ROE) for DSIC purposes _ )

_Agvly questions concerning DSIC should be directed to Andrew Herster‘
of the Bufeau of Technical Utility Services at (717) 783-5392. '
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Attachment G

Historic Gas Industry DCF and CAPM Average ROEs

L

"

Gas
, DCF CAPM
Q114 | . 843 9.64
Q2'14 .8.76 9.96
Q3'14 8.61 9.92
Q4'14 9.05 9.86 |
Qs | s8.98 10.01
Q2'15 9.09 9.90
Q3'15 9.11 9.49
Qa1s | 874 9.54

Linear Trend Line Graph of Historic Gas Industry DCF and CAPM Average ROEs

11.00

10.50

10.00

9.50

8.00

8.50

8.00

Qria Q214 Q314 Q414

Qi'1s
Quarter

Q2'15.

%

23

0315 Q415 .

, e Gas DCF
el o (335 CAPM
- Linear (Gas DCF)
-« Linear {Gas CAPM) ¥

i 1 o ¢ 5 et ¢ oo P s
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Attachment G

Barometer gas companies dre used to calculate a current DCEF in the first chart. The second chart
demonstrates the companies 52 week average DCF. A final average of the two calculations is also

shown at the bottom. . '
o *

R

Gas Comp;my'Barorﬁeter Group
Calculation of a Current Dividend Yield

¢ ) Closing Latest } Ind Div -
Market Indicated |~ Plus 1/2 Current d
Price (Po) Dwvidend . | Div_ Growth  «Dividend
4/20/2016 Do Rate (D1)  Yield(D1/Po) DCF - '
. ()] ® ® (%) (%)
Laclede Group _* 67 34 196 * 199 296 ~ 986
. New Jersey Resources 3672 096 097 265 809
Northiest Natural Gas 216 187 1.88 361 786
Chesapeake Utilities Corporation 61 55 I {5 118 192 676
South Jersey Industries - 2815 ° 105 108 385 973
WGL Holdings 6951 . 105 197 284 932
Group Average DI/Po * 297
" Group Average G " 560
DCF . . 8.57
+ - = > ! - i‘ P .
o, Gas Company Barometer Group | . —
o 52-week Average Dividend Yield Calculation .
> ; ) . . Latest Average
4 B : . . Indicated _ *Dwvidend )
) ’ High Low . |Average (Pa) Dividend (D1) Yield (D1/Pa) DCF
) , ®) Q) ®) ) % )
Laclede Group 6879 | 4906 5923 199 337 0 1027
New Jersey Resources 36088 2677 3183 0.97 306 - 850 -
Northwest Natural Gas S5 4200 4826 - 188 390 g1s
. Cheﬁapeake Utilities Corporation 6736 437 +5587 118 212 695 |
South Jersey Industries . 2914 2124 2519 108 430 1018
. WGL Holdings 7410 5186 6298 1.97 . 313 961
Group Average Do /Pa i R . , 332 ) o )
Group Average G . . X - 560 -
DCF 8.92 *
Average of Current and 52-Week ’ ' 8.74 B )
' “
k3
] 1 .
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Attachment G

i

Multiple sources of the Barometer companies projected 5 year Earmngs Per Share are used to calculate
the Group Average Dividend Growth Estimate. .

3

Development of a Representitive Dividend Growth Rate
for the Barometer Group of Gas Companies
l
5 Yr Forecast
) Avgerage
Value Line Value Line Zack's .. Yahoo Mommgstar  Eamings Growth
"¢ DPS EPS EPS ) EPS EPS. Growth Estumnate
' (%) )] (%) (%) (%) %) (%)
' Laclede Group 35U oun 480 1998 ; 1126 690
New Jersey Resources 300 1350 650 6350 330 * 445 543
Northwest Natural Gas N 150 500 ) 4w =400 - 400 425 425
- Chesapeake Utilities Corporation 60y 8§sn 7 : 300 ) 30 48, 48
South Jersey Industries 650 5350 2600 ' 600 600 588 588
. WGL Holdings N 250 500 730 ' 00 560 5 648 6.48
¢ R ' . N . N
Group Average , | 383 575 L5712 . ; 791, 438 : 6.19 563 |
%M USE S . 3 — ) . o _‘%W ; 5.60 | .
! . " . -t .
. _Sources |Morningstar, Apnl 21, 2016 (http //financials momingstar com) A ' -
. | Value Line Investment Survey, Aprl 21,2016  * - 1
Zacks, Apnl 21, 2016 (www zacks com) . L
( ' Yahoo!, April 21, 2016 (http //finance yahoo com) .
1
!
¥
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Attachment H

Ed

The market indicated common equity cost rate range consists of data used from the barometer groups
and is based on a series of calculations to average the DCF methods.

+

Market Based Returns'oh ‘Common Equity ’

April 21,2016 _ . B
Water Company Barometer Group
- ! Cost Rates
. ' %
(1)_Current DCF | 8.66 »
(2) 52-Week Average DCF ) 8.93
(3) Average DCF * 8.79 ~
(4) Market Indicated Common Equity Cost Rate Range 6:87-10.72 -
@ 1 standard deviationaround the mean.” : . . \ —
(5) CAPM Check of DCF Reasonableness ‘ o 927
(6) Recent Commission Approved ROEs*: *
*None within last two years | ‘ L
(7) Distribution System Improvement Charge (DSIC) Retum4: B 9.80% .

¥

Barometer Grou imipanie

American States Water Company
Connecticut Water Service, Inc. )
Middlesex Water Company - - , !
California Water-Service Group
SJW Corporation ! t
Aqua America , Inc. . A
American Water Works Co., Inc.

N 1

As calculated by the Bureau of Technical Utility Services .

Standard Deviation of 14 DCF observations

" ROESs from base rate cases within last two years, fully lltlgated or stipulated for DSIC purposes
Commission authorized Return on Equity (ROE) for DSIC purposes

By, Wy -

.2 P e+ s .

Any qilestions concerning DSIC should be directed to Andrew Herster
of the Bureau of Technical Utility Services at (717) 783-5392.
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q : Attachment H

Historic Water Industry DCF iimd CAPM Average ROES

4

Water | |

DCF CAPM

Q1'14 9.19 9.25
Q2'14 . 9.07° 9.33
Q314 8.83; | 9.35
Q4'14 8.84 9.34
Q115 8.81 9.32
Q2'15 8.75 9.37
Q3'15 *8.39 9.38
Q4'15 8.79 9.27

v

Linear Trend Line Chart of Historic Water I‘ndustry DCF and CAPM Average ROEs

-
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Attachment H

Barometer water companies are used to calculate a current DCF in the first chart. The second chart
.demonstrates the companies 52 week average DCF. A final average of the two calculations is also

shown at the bottom.

H

28

Water Company Barometer Grou;; A ' 0
. Calculation of a Current Dividend Yield . .
» Closmng Latest Ind Div. - - .
Market Indicated * | Plus 1/2 Current v ' .
Price (Po) Dwidend | Div Growth  Dividend :
4/20/2016 Do Rate (DI)  Yield(D1/Po) Growth DCE ]
. ® ® - (B (%) (%) (%) !
American States Water Company 203 090 =093 222 455 677
Connecticut Water Service, Inic 46 34 107 109 236 483 719
Middlesex Water Company 36 86 080 081 & 220 371 591
California Water Service Group 2794 069 071 255 805 1060
SJW Corporation 378 08] 083 ' 221 723 944 ; ’
Aqua America, Inc 3224 0.7 074 230 748, " 978 ' ;
American Water Works Co , Inc 72 20 * 1367 143 198 892 1090
2 2
Group'Average D1/Po ) N 226 .
Group Average G . 640
“.DCF 8.66
@ L - ¥ .
T . 52-week High-Low Dividend Yield Calculation -
, . *  Latest Average | N
- ‘ Indicated Dividend .
' High Low Average (Pa) Dividend (Do) Yield (Do/Pa)  Growth | DCF
o &) ® . ® & (%) (%) . ()
Amencan States Water Company 4724 3580 . 41s2 - 090, . 217 455 672
Connecticut Water Service, Inc 4708 3315 4010 . 107 . . 267 48 750
-Middlesex Water Company 36 89 2124 L2007 080 . 275 371 . 646 ,
California Water Service Group %14 1955 238 069 28 . 805 § 10.94
SIW Corporation - 3786 2760 3273 081 247 723 i 970
Aqua Amerca , Inc . 324 2440 2842 . 071 250 . 748 7 998
Amencan Water Works Co, Inc 7240 4836 6038 . 136 225, 892 117 !
Average , P L ' i - . } i
Group Average Do / Pa A R . o283 . R
Group Average G - .. : 6.40 ; i
DCF _ ol s 8.93 o L )
) ]
. Avé“r;ixg;e of Current and 52-Week 879 ’ .N f 1
iy -
13
-
154



Attachment H

Multiple sources of the Barometer companies projected 5 year Earnings Per Share are used to calculate
the Group Average Dividend Growth Estimate.

-

Developmerit of a Representative Dividend Growth Rate

for the Barometer Group of Water Companies
i . 5 Yr Forecast .
) Avgerage
Value Line { Value Line Zacks " Yahoo Reuters = Eamings . Growth
DPS EPS EPS EPS EPS " Growth Estimate
(%) . (%) (%) (%) () (%) (%)
American States Water Company 700 600 380 385 278 . 1037 455
Connecticut Water Service, Inc ) 450 450 500 500 1248 675 483
Middlesex Water Company 300 350 270, 493 371 L
California Water Service Group . 650 600 910 905 008 | 606 805
SIW Corporation R - 6% 150 , SR OO I, 723 R 758 723
"Aqua America, Inc i B oM 700 < 620 . 585 1088 748 7.48
American Water Works Co , Iic. 1050 800 ° 710 760 1267 892 T, 89
- i v . N
Group Average 664 521 630 686 . 1087 * 727 . 640
o USE _ . . 640 |
Sourc‘eS' Reuters, Apnl 21, 2016 (wWww reuters com/ﬁnance/st_ocks) ’
Value Line Investiment Survey, April 21, 2016 ’ - T
Zacks, April 21, 2016 (www zacks com) R P )
Yahoo!, Apnl 21, 2016 (http//finance yahoo cony) ) .-
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*Regulatory Research Associates WP-PRM.6R

EGULATORY FOCUS

RRA is an offering of S&P Global Market Intelligenc‘e

. ; July 15, 2016
MAJOR RATE CASE DECISIONS — JANUARY-JUNE 2016

The average ROE authorized electric utilities was 9.99% in the first half of 2016, compared to 9.85% in .
2015. There were 16 electric.ROE determinations in the first six months of 2016, versus 30 in all of 2015. This data*
includes several imited issue rider cases; excluding these cases from the data, the average authorizéd ROE was
9.52% In the first six months of 2016 versus 9.6% in 2015. RRA notes that this differential in electri¢ authorized
ROEs is largely driven by Virginia statutes that authorize the State Corporation Commission to approve ROE
premiums of up to 200 basis points for certain generation projects (see the Virginia Commission Profile). The
average ROF authorized gas utilities was 9.45% in the first half of 2016 versus 9.6% in all of 2015. There were 12
gas cases that included an ROE determination in the first 5|x months of 2016, compared to 16 in 2015. -

!Graph__1: Average auth_orized ROEsmjm electric and gas s rate decisions .

i e CEECHTIC e GAS

15 0% ‘

g e s

; 90% o S -

% w0 w192 '93 91 ‘95 96 ‘97 ‘48 ‘98 '00 01 02 0% 04 5 "06 '07 08 "0u 10 11 M2 M3 M1 'S 200
~ T8

£ .
ee—— e i S . W Al A - — S ¢ o . A o——— A ot "

Souvco Requlalo ry Reseavch Assoclates ln o(lerlng of s&P Glo bal M nrket In(ell|qenca
(SO e gutn o - . - © o e vo——

As shown in Graph 2 below, after reaching a low in the early-2000s, the number of rate case decisions for
energy companies has generally increased over the Iast several years, peaking in 2010 at more than 125 cases.
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last five calendar years. Theré were 92 electric and gas rate cases resolved in 2015, 99 in both 2014 and 2013,
.110in 2012 and 87 in 2011, and this level of rate case activity remains robust compared to the late 1990$/early
2000s. Increased costs associated with environfmental compliance, including possible CO; reduction mandates,
generation and delivery infrastructure upgrades and expansion, rénewable generation mandates ahd émployee
benefits argue for the continuation of an active rate'case agenda over the next few years. In addition, if the Federal
Reserve continues its policy initiated ih December 2015 to gradually raise the federal funds rate, utilities eventually
would face higher capital costs and would need to initiate rate cases to reflect the higher capital costs in rates.
However, the magnitude and pace of any additional Federal Reserve-action to raise the federal funds rate.is qUIte
uncertain. 1 o

»

Included in tables on pages 6 and 7 of this report are comparisons, since 2006, of average authorized ROEs

- by settled versus fully litigated cases, general rate cases versus limited issues rlder proceedlngs and vertlcally

integrated cases versus delivery only cases. For both electric and das cases, no _pattern exists in average annual
authorized ROEs in cases that were settled versus those that were fully Iltlgated In some years, the average’
authorized ROE was higher for fully I|t|gated cases and In others it was higher for séttled cases. Regarding electric
cases that involve lifnited issue riders, over the last several years the annual average authorized ROEs in these
cases was typically at least 100 basis points higher than in-general rate cases,:driven by the ROE premiums
authorized in Virginia. Limited issue rider cases in which an ROE is determined have had extremely limited use in’
the gas industry. Comparing electric¢ vertically integrated cases versus delivery only ‘procéedings, RRA finds that the -
annual average authorized ROEs in vertically integrated cases are from roughly 40 to 70 basis points higher than in
delivery only cases, arguably reflecting the increased risk associated with generation assets.

Graph 3: Average authorized electric ROEs
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:Source: Regulatory Research Associates, an offering of S&P Global Market Intelligence 5

We note that this report utilizés the simple mean for the return averages. In addition, the average equity
returns indicated in-this report reflect the cases decided in the specified time periods and are not necessarily
representative of the returns actually eafned by utilities industry wide.

As a'result of eléctric industry restructuring, certain states unbundled electric rates ‘and. implemented retail
competition for generation. Commissions in those states'now have jurisdiction only over the revenue reqwrement
and return parameters for delivery operations, which we footnote in our chronology beginning onh page 8, thus
comphcatmg historical data comparability. We note that since 2008, interest rates declined significantly, and.
average authorized ROEs have declined modestly. We also note the increaséd utilization of.limited issue rider
proceedings that ‘allow utilities to recover certain costs outside of a general rate case and typically incorporate .
préviously-determined return parameters -

. The table oh page 4 shows the average ROE authorized in major electric and gas rate decisions annually
since 1990, and by quarter since 2012, followed by the numbér of observations in each period.-The tables on
page 5 indicate the composite electric and gas industry data for all major cases summarized annually since 2002
and by quarter for the past six quarters. The individual electric and gas cases decided in the first 6 months of 2016
are listed on pages 8-11, with the decision date shown first, followed by the company name the abbreviation for
the state issuing the decision, the authonized rate of return, or ROR, ROE, and” percentage of common equity in"the

ke
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adopted capital structure. Next we indicate the month and year in which the adopted test year ended, whether the
commission utflized an average or a year-end rate base, and the amouft of the permanent rate change authorized.
The dollar amounts represent the permanent rate change ordered at the time dems:ons were rendered. Fuel
ad]ustment clause rate changes are not reflected in this study.

Please Note: Historical data provided in this réport may not match data provided on RRA's website due to certain
differences in presentation, including the treatment of cases t/ya_t were withdrawn or dismissed.

.

-

Dennis Sperduto

%

©2016, Reglilatory Research Associates, Inc. All Rights Reserved. Confidential Subject Matter, WARNING! This report contains copyrighted subject matter and
confidential information owned solely by Regulatory Research Associates, Inc. ("RRA"). Reproduction, distribution or use of this report in violation of this license
constitutes copynght infringement in violation of féderal and state law. RRA hereby provides consent to use the "email this story" feature to redistnibute articles
within the subscriber's company. Although the information in this report has been obtained from sources that RRA beliéves to be reliable, RRA does not
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Average Equity Returns Authorized January 1990 - June 2016
Electric Utilities Gas Utilities
Year Period ROE%  (# Cases) ROE % (# Cases)
1990 Full Year . 12.70 (44) 1267 (31) _
1991 Full Year : 12.55 @s) 1246  (35) .
1992 " Full Year 12.09 (48) 12.01 (29)
1993 Full Year 11.41 (32) T 1135 (45)
1994 Full Year 11.34 31 11.35 (28)
1995 Full Year © 1155 (33) T 1143 (1)
1996 Full Year 11.39 (22) 1119 (20)
1997 Full Year 11.40 - 11.29 (13) 5
1998 Full Year 1166  (10) 1151 (10) .
1999 . Full Year 10.77 (20) 10.66 9)
2000 Full Year 11.43 (12) 1139 (12)
2001 Full Year ) 11.09 (18) 1095 (D) .
2002 Full Year 11.16 (22) ©11.03 (21
2003 Full Year 10.97 (22) 10.99 (25)
2004 Full Year 10.75 (19 11059 (20)
2005 Full Year 10.54 (29) 10.46 (26)
2006 Full Year 1032 (26) 1040 (15
2007 Full Year - 10.30 (38) . 1022. @5 ~2|
2008 Full Year 1041 @7y 1039 (32) .
2009 Full Year 1052 (40) 1022 (30) -
2010 Full Year 10.37 (61) 1015 _ (39)
2011 Full Year 10.29 (42) - 992, (16)
' b - o
1st Quarter 1084 (12) - eE ®
. 2nd Quarter Y992 (13 - - . . 983 ®
. 3rd Quarter . 978 ®) . 7 975 Mm 1 o
4th Quarter 1010 . (25) ' 1007 (1) ¢
,2012 ‘Full Year o 10.17 . (58) ) 9.94 @5
1st Quarter ~10.28 4 ' 957 ®)
2nd Quarter 9.84 @ T 947 (8)
3rd Quarter - 10.06. - (7) 9.60 )
4th Quatrter 991 - @21 . 983 (1)
2013 Full Year 10.03 "~ (49) 9.68 (21)
1st Quarter : 10.23 (® 9.54 ©
2nd Quarter 9.83 (5) 9.84 (8) i
3rd Quarter: ’ 9.87 (12) 9.45 (6)
4th Quarter : 9.78 (13) 10.28 ® "
2014, Full Year . 9.91 (38) 9.78  (26)
+
1st Quarter 10.37 ) 9.47 ) Rl
] 2nd Quarter 9.73 (7) 9.43 3)
! 3rd Quarter 9.40 #)) 9.75 m E
\ 4th Quarter 9.62 (12) 9.68 9) ‘
2015 Full Year . 9.85 (30) 960 ' (16)
" . 1stQuarter 1029 © 9.48 6)
2nd Quarter 9.60 %) 9.42 ©)
2016 Year to Date 9.99 (16) 9.45 (12) :

o ———

- A - - e Nt e - Rl s e . PR - “
Source: Regulatory Research Associates, an offering of S&P Global Market Intelligence
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Electric Utilities--Summary.Table

Period ROR % (# Cases) ROE % (# Cases) Cap. Struc. (# Cases) $ Mil.  (# Cases)
2002 Full Year 8.72 (20) 11.16 (22) 46.27 (19) -475.4 (24)
2003 Full Year 8.86 (20) 10.97 (22) 49.41 (19) . 313.8 (12)
2004 Full Year 8.44 (18) 10.75 {19) 46.84 (17) 1,091.5 (30)
2005 Full Year 8.30 (26) 10.54 (29) 46.73 (27) 1,373.7 (36)
2006 Full Year 8.32 (26) 10.32 " (26) 48.54 (25) 11,3181 (39) .
. 42007 Full Year 8.18 (37) .10.30 (38) 47.88 (36) , 1,405.7 (43) :
. 2008 Full Year 8.21 (39) 10.41 (37) 47.94 (36) 2,823.2 (44)
2009 Full Year 8.24 - (40) 1052 . (40) 48.57 (39) 4,191.7 (58)
2010 Full Year 8.01 62) 10.37 G 48.63 (57) 49219  (78)
2011 Full Year 8.00 (43) . 10.29 (42) 48.26 (42) 2,595.1 (56) !
2012 Full Year 795 (51) 10.17 (58) ' 5069 (52) 3,080.7 (69) '
2013 Full Year : 7.66 (45) 10.03 ‘(a9) 49.25 (43) 33286  (61)
2014 ~ Full Year 7.60 (32) 9.91 (38) " 50.28 (35) 2,053.7 (51
1st Quarter 7.74 (10) 10.37 9 51.91 '(9) T 2036 (11 §
2nd Quarter 7.04 - (9) 9.73 7~ 47.83 (6) 8195 (7 :
~  3rd Quarter 7.85 (3) 9.40 ¥)) " 51.08 (3) . 3796 (5)
4th Quarter 7.22 (13) 9.627 (12) 48.24 12) . 4887 (19)
2015 Full Year 7.38 (35) 9.85 (30) 49.54 (30) . 1,891.5 (52) .
»
1st Quarter ~ 7.03 9 10.29 9 46.06 © . 311.2 (12)
2nd Quarter 7.42 %) " 9.60 . 4991 -(7) 115.3 (9
' 2016 YeartoDate 7.20 (16) 9.99 (16) 47.74 (16) 426.5 (21
' ° - e el .

L4

Y - i
Gas Utilities-Summary Table";

Period ROR%  (#Cases) ™ ROE% (# Cases) Cap.Struc. (# Cases) $ Mil. (# Cases)

2002 Full Year 8.80 (20) 11.03 21) 48.29 (18) 303.6 (26)
2003 Full Year 875 (22) 10.99 (25)* +49.93 (22) 260.1 (30)
2004 Full Year 8.34 @n. 1059~ (20) ° 4590 (200 3035 31
2005 Full Year 8.25. (29) '10.46 (26) 48.66 (24) 458.4 (34)
2006 Full Year 8.44 (17) 10.40 + (15) 47.24 (16) 3925  (23)
2007  Full Year 8.11 31) 1022 . (35 48.47 (28) 645.3 (43)
2008 Full Year 8.49 (33) © 1039 (32) 50.35 (32) 700.0 (40)
2009 Full Year 8.15 (29) - 1022 " (30). 48.49 (29) 4386 - (36)
2010 Full Year 7.99 (40) . f0a5, (39) 48.70 (40) 7765 (50)
2011 Full Year 8.09 (18) +9.92 (16) 52.49 (14) 367.0 (31)
2012 Full Year 7.98 B0) 7 994 (35) '51.13 (32) 264.0 (41)
2013 Full Year 7.39 00 9.68 @) 50.60 (20) 494.9 (38 -~
2014 Full Year 7.65- @n’ 978  '(26) 51.11 (28) 5202 (48)

1st Quarter 6.41 @ 9.47 3) 50.41 @ 168.9 ©)

2nd Quarter 7.29 3) 9.43 3) 50.71 " @) 34.9 (8)

3rd Quarter 7.35 (M 975 * = (1) 42.01 ) -103.9 8

4th Quarter 7.54* (10) 9.68 (9) 50.40 (10) 186.5 (15)
2015 Full Year 7.34 (16), 9.60 T 16) L 4993 (16) 494.1 (40)

1st Quarter 7.12 6) 9.48 6) 50.83 (6) . 120.2 a1 :

2nd Quarter 7.38 6 - 94 (6) 50.01 (6) 2748 . (15) *
2016  Yearto Date 7.25 (12) 945 (12) 50.42 (12) 395.0 (26) |

Source: Regulatory Research Associates, an offering of S&P Global Market Inteliigence
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Electric Average Authorized ROEs: 2006 — 2016 YTD

Settled versus Fully Litigated Cases

All Cases Settled Cases Fully Litigated Cases

' Year ROE % (# Cases) ROE % (# Cases) ROE % (# Cases)
2006 10.32 (26) 10.26 an 10.37 (15)
2007 10.30 (38) 10.42 (14) 1023 (24)
2008 10.41" 37) 10.43 (17) 10.39 '(20)
2009 10.52 (40) 10.64 (16) 10.45 T (24)
.« 2010 10.37 (61) 10.39 (34) 10.35 27
~ 2011 10.29 @2 - 10.12 (16) 1039 - (26),
o 2012 10.17 (58) 10.06 (29) 10.28 (29)
2013 10,03 (49) 10.12 (32) 985 7).
2014 9.91 (38) 973 (17) " 10.05 (1)

12015 9.85 (30) 10707 (14) ) 9.66 ° N
2016 YTD 9.99 (16) 9.55 (5) ’ 10.19 (n

v \\ /&“, .
e~ : > /"‘/ é ”';:9 E )
General Rate Cases versus Limited Issue Riders ,/ ﬁ;‘,, )
All Cases General Rate Cases 5 Limﬁit?d Issue Riders
Year ROE % (# Cases) ROE % (# Cases) ~ ROE% (# Cases)
2006 10.32 (26) 10.34 (25) 9.80 ™
2007 10.30 (38) . 10.31 (37) . -7 990 )y
2008 10.41 (37 10.37 (35) , 11.11 @
o 2009 1052 (40) 10.52 @8 - . 1055 @
. 2010 10.37 o (61) 10.29 8 11.87 3)
2011 1029 (42) 10.19 40)  ~ - . 12.30 )]
2012 10.17 (58) 10.01 (52) 11.57 T (8)
2013 ° 10.03 (49) 981~ ~  @42) 11.34 @)
2014 9.91 (38) 975  (33) 10.96 ®),
2015 9.85 - (30 9.60 S (24) 10.87 (6)
2016 YTD 9.99 (16) 9.52 (8) 1046 (®)
. 3 i 5
/'_ j . . 3:?
s

Vertically Integrated Cases'versus Delivery Only Cases i

. N a Vertically i

All Cases i ﬁ‘ @ Integrated Cases Delivery Only Cases .
Year ROE%  (#Cases) . ROE%  (# Cases) ROE % (# Cases)

2006 10.32 @26) 10.63 (15) 9.91 (10 v

2007 10.30 B8) 1050 ° _ (26) 9.86 (1)
2008 10.41 7 . 10.48 (26) 10.04 9)
2009 10.52 (40) 10.66 (28) 10.15 (10).
2010 10.37 (61) 10.42 (41) 9.98 )
2011 10.29 (42) 10.33 . (29) 9.85: T (12),

2012 1047 (58) 10.10 (39) ) 9.73 3 |
2013 10.03 ° (49) 9.95 31 ’ 9.41 (1
2014 991 (38) 9.94 (19) 9.50 (14).
2015 9.85 (30) 9.75 (7 ) 9.23 @)
2016 YTD  9.99 (16) " 965 (4) ' 939 " (4)

; Source: Regulatory Research Associates, an offering of S&P Global Market Intelligence
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Gas Average Authorized ROEs: 2006 — 2016 YTD

Settled versus Fully Litigated Cases

All Cases Settled Cases Fully Litigated Cases
Year ROE% (# Cases) ROE% (¥ Cases) ROE % (# Cases)
2006 10.40 (15) 10.26 @ 10.53 (8)
2007 10.22 (35) 10.24 (22) 1020  (13)
2008 10.39 (32) 10.34 (20) 10.47 {12)
2009 10.22 (30) 10.43 (13) 10.05 (17)
2010 1015 (39) 10.30 (12) 10.08 @
2011 9.92 ‘(16) 10.08 @) 9.76 @)
2012 9.94 (35) 9.99 (14 9,92 (21) 3
2013 . 968 | 21 9.80 @ 9.59 (12),
2014 9.78 (26) . 9.51 (n ‘ 9.98 (15)
2015 960 (1) 9.60 ay 9.58 ®).
2016 YTD 9.45 (12" 9.36 Toom " 957 (5)

N N 5,

General Rate Cases versus Limited Issue Riders @;3}

All Cases General Rate Cases Sy Limivted,ls{;‘l,]é Riders
Year ROE%  (# Cases) ROE% ~ _(# Cases) ROE%": ™ (# Cases)
2006 10.40 (15) 10.40 (15). ‘ — (0)
2007 10.22 * (35) 10.22 (35) . = ()
2008 1039 (32) 10.39 (32) - ()
2009 10.22 (30) 10.22 (30) ’ — ©
2010 10.15 (39) _ 10.15 39) — ()
2011 " 992 (16) . 9.91 (15) 10.00 M,
2012 9.94 (35) 9.93 (34) ' 10.40 M
2013 9.68 (21) .. 968 "(21) — (0):
2014 978 (26) 9.78 (26)° ' - 0)
2015 9.60 (16) 9.60 " (16) - ()
2016 YTD 9.45 (12) 945 . (12 ’ — ()
Source: Regulatory Research Associates, an offering of S&P Global Market Intelligence 7
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Common
Equity as % of
ROR ROE Capital Test Amt.

Date Company State % % Structure Year RateBase $ Mil. Footnotes
1/5/16 MDU Resources Group ND 795 1050 50.27 12/16 — 15.1 (B,LIR,1)
1/6/16  Avista Corporation - WA 729 950 48.50 9/14 — -8.1 (B)

1/28/16 Northern India-- Public Service Company IN - — — — — 0.0 (LIR,2)
2/2/16  Kentucky Utilities Company ) VA e To—= 12/14 — 5.5 (B)

2/23/16  Entergy Arkansas P AR 452 975 28.46 315 - 219.7 (B,*)

2/29/16  Virginia Electric and Power Company’ VA 7.90 11.60 49.99 3/17 Average 21.0 (LIR,3)

2/29/16  Virginia Electric and Power Company VA 7.40 10.60 49.99° 3/17 Average -9.3 (LIR,4)

2/29/16  Virginia Electric and Power Comﬁany VA 7.40 10.60 49.99 3/17 Average 6.6 (LIR,5)

2/29/16  Virginia Electric and Power Company’ VA 740 10.60 49.99 3/17 Average -16.8 (LIR,6)

3/16/16  Indianapolis Power & Light Company IN 6.51 9.85 37.33 6/14 Year-end 29.6 (*)

3/25/16 MDU Resources Group MT — - — 12/14 — 7.4 (B,2)

3/29/16  Virginia Electric and Power Company VA 6.90 9.60 49.99 3/17 Average.? 40.4 (LIR,7)

2016 1ST QUARTER: AVERAGES/TOTAL 7.03 10.29 46.06 311.2
" OBSERVATIONS ' 9 9 9 12
4/29/16  Fitchburg Gas and Electric Light Company «MA  -846 980 '52.17 12/14 Yedr-end 2.1 (D)
. [ .
6/3/16  Baltimore Gas and Electric Company MD 7.28 9.75 51.90 11/15 Average "41.7 (D)
6/8/16  El Paso Electric Company NM 7.67 9.48 49.29 12/14 Year-end 1.1

6/15/16  New York State Electric & Gas Corporation NY 6.68 9.00 48.00 4/17 Average 29.6 (B,D,Z,8)

=

6/15/16 Rochester Gas and Electric Corporation NY 7.55 9.00 * . 48.00 4/17 Average 3.0 (B,D,Z,8)

6/23/16 San Diego Gas & Electric Co. CA — e — 12/16 Average 3.0 (B,Z,9)

6/30/16  Appalachian Power Company wv — — — — — 55.1 (B,LIR,10)

6/30/16  Virginia Electric and Power Company VA 7.40 10.60 49.99 8/17 Average -25.7 (LIR,11)

6/30/16 Virginia Electric and Power Company VA 6'90¢ 9.60 49.99 8/17 Average 5.4 (LIR,12)

2016 2ND QUARTER: AVERAGES/TOTAL ' »7.42 9.60 749.91 115.3
OBSERVATIONS 7 7 7 9
o . - P v > - e
2016 YEAR-TO-DATE: AVERAGES/TOTAL 7.20 9.99 47.74 426.5
OBSERVATIONS 16 16 16 21
Source: Regulatory Research Associates, an offering of S&P Global Market Intelligence
#
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Common
Equity as % of
ROR  ROE Capital Test Amt.

Date Company State % % Structure Year Rate Base $ Mil. Footnotes
1/6/16  Oklahoma Natural Gas Company OK 731 950 60.50 3/15 Year-end 30.0 (B)
1/6/16  Avista Corporation WA 7.29 9.50 48.50 09/14 — 10.8 (B)

1/28/16 SourceGas Arkansas AR 533 940 39.46 3/15 Year-end 8.0 (B,*)

2/10/16 Liberty Utilities (New England Natural Gas) MA 7.99 9.60 50.00 12/14 Year-end 7.8 (B)

2/16/16  Public Service Company of Colorado co 733 950 56.51 12/14 Average 39.2 (LZ,R),

2/25/16  Black Hills Kansas Gas Utility Company KS — — — 10/15 Year-end 0.8 (LIR,13)"

2/29/16  Avista Corporation OR 7.46. 9.40 50.00 12716 Average 4.5

3/17/16  Atmos Energy Corporation® KS — — — 3/15 - 2.2 (B)

3/30/16 Indiana Gas Company, Inc. IN — — — 6/15 Year-end 7.0 (LIR,14)

3/30/16  Northern Indiana Public Service Company IN — — - 6/15 Year-end 7.6 (LIR,15)

3/30/16  Southern Indiana Gas and Electric Company IN — - — 6/15 Year-end 2.3 (LIR,14)

2016 1ST QUARTER: AVERAGES/TOTAL 7.12 9.48 50.83 R < 120.2
OBSERVATIONS 6 6 6 . 11

4/21/16  Consumers Energy Company Y]] -, - - 12/16 — 40.0 (1,B)

4/29/16  Fitchburg Gas and Electric Light Company MA 846  9.80 52.17 12/14  Year-end 1.6
5/5/16 CenterPoint Energy Resources Corp. MN 7.07 9.49 . 50.00 9/16 Average 27.5 (1)

5/11/16 Liberty Utilities (Midstates Natural Gas) Corp MO — — — 1/16 & 0.2 (LIR,16)

« - a . N

5/19/16 Laclede Gas'Company MO — — — 2/16  Year-end 5.4 (LIR,17)

5/19/16 Missouri Gas Energy . MO - = — 2/16  Year-end 3.6 (i.IR,17)
6/1/16 Maine Natural Gas ME 7.28 £9.55 50.00 9/14  Average 25 (B.2)
6/3/16 Baltimore Gas and Electric Company MD 7.23& 9.65 51.90 11/15  Average 47.8

6/15/16  New York State Electric & Gas Corporation NY 6.68 9.00 48.00 4/17 Average 13.1 (B,2,7)

6/15/16  Rochester Gas and Electric Corporation NY* 7.55 9.00 48.00 4/17 Average 8.8 (B,2,7)

6/22/16  Northern Indiana Public Service Company IN —_ - - 12/15 Year-end 6.7 (LIR,E,18)

6/23/16 San Diego Gas & Electric Co. CA — - — 12/16  Average -1.6 (B.Z,19)

6/23/16 Southern California Gas Company CA — — — 12/16  Average 106.9 (B,Z,9)

6/29/16 Indiana Gas Company, Inc. _IN — — — 12/15 Year-end 10.2 (LIR,20)

6/29/16  Southern Indiana Gas and Electric Company.  IN — — — 12/15 Year-end 2.1 (LIR,20)

i 2016 2ND QUARTER: AVERAGES/TOTAL ’ 738 942 50.01 274.8
OBSERVATIONS 6, 6" 6 15
2016 YEARTO DATE: AVERAGES/TOTAL 7.25 9.45 50.427 . 3950
OBSERVATIONS 12 12 12 26
- Source: Regulatory Research Associates, an offering of S&P Global Market Intelligence
. - - o S R
164

RRA-REGULATORY FOCUS

.

-9-

Gas Utility Decisions

-

WP-PRM-6R

ﬂ, T T e - S

July 15, 2016

prmeul@verizonnetiprinted 7182016

~



- WP-PRM-6R

RRA-REGULATORY FOCUS -10- , - July 15, 2016
FOOTNOTES

A- Average

B- Order followed stipuldtion or séttlement by the parties. Decision partlculars not necessarily precedent-setting or specifically

adopted by the regulatory body. N
CWIP-  Construction work in progress

D- Applies to electric delivery only

DCt Date certain rate base valuation

E- Estimated

F- Return on fair value rate base

Hy- Hypothetical capital'structure utilized

I- Interim rates implemented prior to the issuance of final order, normally under bond and sui)ject'to refund.
LIR  : Limitéd-issue rider proceedlng

M- "Make-whole" rate change based on return on equity or overall return authorized in prévious case.

R- Revised

Te- Temporary rates irmplemented prior to the issuance of final order.

.U- Double leverage capital structure utilized.

W- Case wnthdrawn

YE- Year-end * .

z- Rate change implemerited in multiple steps.

* Capital structure includes cost-free items or tax credit balances at the overall rate of return,

M Rate increase approved in renewable resource cost recovery rider. .

(2) Case represents the company's transmission, distribution, and storage system improvement charge, or TDSIC rate’
adjutment mechanism. The case was dismissed by the Commission, with no rate change authorized.

3) Proceedlng determines the revenue requirement for Rider B, which is the mechanism through v ‘which the company recovers
costs associated with its plan to convert the AItavnsta Hopewell and Southampton Power Statlons to burn biomass fuels.

4) Represents rate decrease associated with the company's Rider R proceeding, which is the mechanism through which the
company recovers the investment in the Bear Garden generating facility. ~ T .

(5) This proceeding determines the revenue requlrement for Rider S, which recognlzes‘.m ‘Fates the company's investment in the
Virginia City Hybrid Energy Center. AN . =

(6) Decrease authorized through a surcharge, Rlder w, whlch reflects in rates |nvestment in the Warren County Power Station.

7) Proceeding involves a new gas-fired generation facmty the Greensville County pro;ect and creation of a new rider
mechanism, Rider GV, to reflect the related revenue requiremeént in rates.

(8) Rate increase effective 5/1/16; additional increases to be effective 5/1/17 and 5/1/18.

9) Settlement adopted with modifications. Rate increase effective retroactive to 1/1/16; additional increases to be'effective |
1/1/17 and 1/1/18." i

(10) .. Represents the company's joint expanded net energy cost, or ENEC, proceedmg

(11) Represents rate decrease associated with the company's Rider BW proceedmg, which is the mechanism through which the
company recovers the investment in its Brungwmk County Power Station.

(12) Represents the rate increase associated with the company's Rider US-2, which is the mechanism through which thé company
recovers the revenue requirement associated with three new solar generation facilities.

(13) Case involves the company s gas system reliabillity surcharge, or GSRS rider and reflects investments made from July 1, 2014
through Oct. 31, 2015. *

(14) Case involves company's "compliance and system |mprovement adjustment” mechanism, and includes compllance -related
investments made between Jan. 1 and June 30, 2015, and certain other investments made between july 1, 2014 andjune 30
2015. ‘ . s

(15) Case establishes the“rates to be charged to customers under the company's transmission, distribution and storage system

improvement charge rate adjustment mechanlsm and reflects investments made between July 1, 2014 and june 30, 2015.

(16) Case involves the company's infrastructure system réplacement surcharge or ISRS, rider and reflects incremental
investments made from 6/1/15 through 1/31/16. )
)] Case involves the company's infrastructure system replacement surcharge, or ISRS, rider and reflects incremental
investments made from 9/1/15 through 2/29/16. ) ‘ ,
(18) Case establishes the rates to be charged to custémers under the company’s transmission, distribution and stbrage system

improvement charge rate adjustment mechanism, and reflects investments made betiween 7/1/15 and 12/31/15.

3 !
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(19) Settlement adopted with modifications. Rate decrease effective retroactive to 1/1/1 6; rate increases to be effective 1/1/17
and 1/1/18.
(20) .  Case involves company's "compliance and system improvement adjustment” [necﬁanism, and includes compliance-related
investments made between 7/1/15 and 12/31/15. ¢ .

Dennis Sperd(to

166

&

prinoul@@verizon téliprinted 7 18 2016



v

WP-PRM-7TR

Estimating the Cost of Capital or Discount Rate

Calculating the
Expected Equity
Risk Premium

stable."” Furthermore, because an average of the realized equity risk premia is
quite volatile'when calculated using a short series, using’a long series makes it
less likely that the analyst can justify any number he or she wants.

Some analysts calculate the expected équity risk premium over a shorter, more
recent time period on the basis that more recent events are more likely tS be
repeated in the nearfuture; furthermore, the 19205, 1930s, and 1840s contain
too nﬁany unusual events. This view is suspect because all periods contain
unusual events. Some of the most “unusual” events of this century took place
quite recently. These events include the inflation of the late 1970s and early
1980s, the October 1987 stock market crash, the collapse of the high yield bond
market, the major contraction and consolidation of the thrift industry, and the
collapse of the Soviet Union-—all of which happened in the past 10 years.
Without an appreciation of the 1920s and 1930s, no one would beliéve that such
events could happen. More generally, the 70-year period starting with 1926 is -
representativé of what can happen: it includes high and low returns, volatile and
quiet markets, war and peace, inflation and deflation, and prosperity and
depression. Restricting attention to a shorter historical penod underest;mates the
amount of change that could occur in a long future period. Finally, because
historical event-types (not specific events) tend to repeat thémselves, long-run
capital market return studies can reveal a great deal about the future. Investors
probably expect “unusual" events to occur from time to time and their return
expectations reflect this, *

Arithmetic Versus Geometric Différences !
For use as the expected equity risk premium in the CAPM, the arithmetic or
simple difference of the arithmetic means of stock market retuins and riskless
rates is the relevant numbér. This is because the CAPM is an additive model

»

17 . .
This assertation is further corroborated by data presented in Global Investing: The
Professtonal's Guide to the World Capital Markets (by Rogér G. Ibbotson and Gary P.
Brinson and distributed by Ibbotson Associates, Chicago). Ibbotson and Brinson
constructed a stock market total return series back to 1790. Even with some unoertamty .
about the accuracy of the data before the mid-19th’ century, the results are remarkable in
that the real (adjusted for inflation) returns that investors received during the three 50-year
periods and one 51-year period between 1790 and 1990 did not differ greatly (thatis, in a
statistically significant amount) from one another, nor did they differ greatly from the overall
201-year average. This finding implies that because real stock market returns have been
reasonably consistent over time, investors can use these past returns as reasonable bases
for forming their expectations of future retums.

¢ ) Tbbotson Associates ] 5 3
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where the cost of capital is the sum of its uparts. Therefbre, the CAPM expected

Arithmetic Ver’sgs Geometric Means

equity risk premium must be derived by arithmetic, not géometric, subtraction.

The expected equity risk premium should aiways be calctilated using the
arithmetic méan. The arithmetic mean is the rate of return which, when
compounded over multiple periods, gives the mean of the probability distribution

of ending wealth values. (A simple examfalg given below shows that this is true.)

This makes the arithmetic mean return appropriate for computing the cost of

capital. The discount rate that equates expected (mean) future values with the

present value of an investment is that investment's cost of capital. The logic of

using the discount rate as the cost of capital is reinforced by noting that investors

will discount their expected (mean) ending wéalth values from an investment -,

back to the present using the arithrhetic mean, for the reason given above. They

will, therefore, require such an expected (mean) return prospectively (that is, in :
the present looking toward the future) to commit their capital to the investment.

£

For eiample, as§uh1e a stock has an expected return of +10 percent in each
year'and a standard deviation of 20 percent. Assume further that only two
outcomes are possible each year— + 30 percent and -10 percént (that is, the -
mean plus or minus one standard deviation), and that theése outcomes are
equally likely. (The arithmetic mean of these returns is 10 percent, and the
geometric mean is 8.2 percent.) Then the growth of wealth over a two-year

period occurs as shown below:

Growth of $1.
$1.70 - rowth of $1.00

$1.60 - . .
$1.50
$1.40 -

. $1.30 - '
+ B . 30 * .
$1.20 . \\- $1.17

$1.10 -
$1.00 -

$0.80
$0.70 -t~ - — T

i

$0.90 | ___\_\\q\
$0.90 '

$1.69

P = R

7 5 4 SBBI 1996 Yearbook



WP-PRM-8R

£ .

S e QUARTERLY REVIEW

e . + yECONOMICS
The Quarterly Review of Economics and Finance 4nd FINANCE
NORTH - HOLLAND ) 43 (2003) 578-582. —

Short communication

Utility stocks and the size effect—revisited

Thomas M. Zepp*!

¢
Utility Resources, Inc., 1500 Liberty Street S.E., Suite 250, Salem, OR 97302, USA

Received 7 January 20l02; received in revised form 27 August 2002; accepted 29 August 2002

- *

Abstract

Wong concluded thefe is weéak empirical support that firm size is a missing factor from the capital
asset pricing model for industrial stocks but not for utility stocks. Her weak results, however, do not rule
out*the possibility of a small firm effect for uiilities. The issue she ‘addressed has important financial
implications in regulated proceedings that set rates of réturn for utilities. Neiv studies based on different
size water utilities are presented that do support a small firm effect in the utility industry. N
© 2002 Board of Trustees of the University of Illinois. All rights reserved. )

Keywordg; Utility stocké; Beta risk; Firm size

5

Annie Wong concludes there is some weak evidence that firm size is a missing factor from
the capital asset pricing model (“CAPM”) for industrial stocks but not for utility stocks (Wong,
1993, p. 98). This “firm size effect” is an observation that small firms tend to earn higher returns
than larger firms after controlling for differences in estimates of beta risk in the CAPM. Wong
notes that if the size effect exists, it has important implications and should be considered by
regulators when they determine fair rates of return for public utilities. This papér re-examines

‘the basis for her conclusions and presents new information that indicates there is a small firm

P

effect in the utility sector.

:

%
4

1. Reconsideration of the'evidence providéd by Wong

Wong relies on Barry and Brown (1984) and Brauer (1986)Rt0 suggest the small firm effect

"may be explained by differences in.information available to investors of small and large firms.

s »

* Tel.: +1 -503-370- 9563 fax: +1-503-370-9566. : -
E-mail address: tzepp@ur-inc.com (T.M. Zepp).
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She states that requirements to file reports and information generated during regulatory pro-
ceedings indicate the same amount of information is available for large and small utilities and
thus, if the differential information hypothesis explains the small firm effect, then the unifor-
mity of information available among utility firms would suggest the size effect should not be
observed in the utility industry. But contrary to the facts she assumes, there are differences in-
information available for large and small utilities. More parties participate in proceedings for
large utilities and thus generate more information. Also, in some jurisdictions smaller utilities
are not required to file all of the information that is requlred of larger firms. Thus, if the small.
firm effect is explained by differential information, contrary to Wong’s hypothc:51s differences
.in available information suggests there is a small firm effect in the utility industry. Wong did
not discuss other potential explanations of the small firm effect for utilities.”

Wong’s empirical results are not strong enotgh to conclude that beta risks of utilities are
unrelated to size. In the period 1963-1967, when monthly data were used to estimate bétas, her
estimates of utility betas as well as industrial betas increased as the size of the firms decreased,
but she did not find the same inverse relationship between size and beta risk for utilities in other
periods. Being unable to demonstrate a relationship between size and beta in other periods
may be the result of Wong using monthly, weekly and daily data to make those beta estimates.
Roll (1980) concluded trading infrequehcy seems to-be a powerful cause of bias in beta risk
estimates when time intervals of a month or'less are used to estimate betas for small stocks.
When a small stock is thinly traded, its stock price does not reflect the movement of the market,
which drives down the apparent covariance with the market and creates an artificially low beta
estimate. "t ¥

Ibbotson Associates (2002) found that when:annual data are used to estimate betas, beta
estimates for the smaller firms increase more than beta estimates for larger firms. Table 1
compares Value Line (2000) beta estimates for three relatively small water utilities that are
made with weekly data and an adjusted beta estimated with pooled annual data for the utilities
for the 5-year period ending in December 2000. In making the latter estimate, it is assumed that
the undFrl){ing beta for each of water utilities is the same. The -statistics for the unadjusted beta

Table 1 '
Beta estimates reported By Value Line and estimated with pooled annual returns for relatively small water utilities

Value Line? Estimated with
4 ‘ annual data®

Connecticut Water Service 0.45 i !

Middlesex Water 0.45 .
SJW Corporation 0.50
Average . 047 0.78
t-statistic ' . 2.72%4
2 As reported in Value Line (2000). Betas estimated with 5 years of weekly data. o

b Estimated with pooled annual return premiﬁms for the S-year period ending December 2000. P:oxy market
returns are total returns for the S&P 500 index. Dummy variable in 1999 to reflect the proposed acquisition of SIW
Corporation included in analysis.

¢ Significant at the 95% level. .

d The s-statistic for the null hypothesis that the true beta is 0.18 (the derived unadjusted Value Line beta) when

the estimated betas is 0.65 (the unadjusted estimated beta) is 1.97. It is significant at the 95% level.
i

i
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estimate is reported in parentheses. As was found by ibbotson Associates (2002) for stocks i in
general, when annual data are used to estimate betas for small ut111ty stocks, thé beta estimate
increases.

Wong used the Fama and MacBeth (1973) apprdach to estimate how well firth size and beta
explain future returns in four periods. She reports weak empirical results for both the industrial
and utility sectors. In every one of the statistical results reported for utilities, the'coefficient for -
the size effect has a negative sign as would be expected if there is a size effect in the utility
.industry but _only one of the results was found to be statistically. significant at the 5% level. With
the industrial sector, though she found two cases to have a significant size effect, a negative
sign for the size coefficient occurred only 75% of the time. What is puzzling is that with these
weak results, Wong concludes the analysis provides support for.the small firm effect.for the
industrial industry but no support for a small firm effect for the utility industry.

2. New evidence on risk premiums required by small utilities

Two other studies support a conclusion that small utilities are more risky than larger ones.
A study made by Staff of the Water Utilities Branch of the California Public Utilities Com-
‘mission Advisory and Compliance Division (CPUC Staff, 1991) used proxies for beta risk and
determined small water utilities were more risky than larger water utiliti€s: Part of the difficulty
with examining the question of relative risk of utilitiés is that the very small utilities are not
publicly-traded. This CPUC Staff study addressed that concern by computing proxies for beta
risk estimated with accounting data for the perlod 1981-1991 for 58 water utilities. Based on
that analysis, CPUC Staff concluded that smaller water utilities were more risky and requiréd
higher equity returns than larger water utilities. Following 8 days of hearlngs and testimony by
21 witnesses regarding this study, it was'adopted by the California Public Utilities Commission
in CPUC Decision 92-03-093, dated March 31, 1992.

Table 2 provides the resulis of another study of differences in required returns estimated
from discounted cash flow (“DCF”) mddel estimates of the costs of equity for water utilities
of different sizes. The study compares average estimates of equity costs for two smaller water
utilities, Dominguez Water Company and SJW Corporation, with equity cost estimates for
two Iarger companies, California Water Service and American States Water, for the period
1987-1997. All four utilities operated primarily in the same regulatory Jurisdiction during
that period. Estimates of future growth are required to make DCF estimates. Gordon, -Gordon,
and Gould (1989) found that a consensus of analysts’ forecasts of earnings per share for the
next 5 years provides a more accurate estimate of growth required in the DCF model. than
three different historical measures .of growth. Unfortunately, such analysts’ forecasts are not
generally available for small utilities and thus this study assumes, as was assumed by staff at
the regulatory commissioh, that investors relied upon past measures of growth to forecast the
future. The results'in Table 2 show that the smaller water utilities had a cost of equity that, on
average, was 99 basis points higher than the average cost of equity for the larger water utilities.
This result is statistically significant at the 90% level. In terms of the issues being addréssed by
Wong, the 99 basis points could be the result of differences in beta risk, the small firm effect or
some combination of the two.

L3
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3. Concluding remarks

" Wong’s concluding remarks should be re-examined and placed in perspective. She noted
that industrial betas tend to decrease with increases in firm size but the same relationship
is not found in every period for utilities. Had longer time intervals been used to estimated
betas, as was done in Table 1, she may have found the same inverse relationship between size
and beta risk for utilities in other perlods She also concludes “there is some weak evidence
that firm size is a missing factor from the CAPM for the industrial but not the utility stocks”
(Wong, 1993, p. 98), but the weak evidence provides little support for a small firm effect ex1st1ng
or not existing in either the industrial or utility sector. Two other studies discussed here support
- a conclusion that smaller water utility. stocks are more risky than larger ones. To the extent that
water utilities are representative of all utilities, there is support for smaller utilities being more
risky than larger ones.

Notes

1. Vice President.

2. The small firm effect could also be a proxy for numerous other omitted risk differences
between large and small utilities. An obvious candidate is differentials in access to
financial markets created by size. Sorne very small utilities are unablé to borrow money
without backing of the owner. Other small utilities are limited to private placéments of
debt and have no access to the more liquid financial markets available to larger utilities.
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