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v {(YALUE LINE

Investment Survey-

Fila at the front of the
Ralings & Reporls
binder. Last week's
Summary & Index.
should be removed.

July 15, 2016
§ ’ TABLE OF SUMMARY & INDEX CONTENTS Summary & Index }
Page Number
industries, in alphabetical order e 1 |
Stocks, in alphabetical order 2-23
Noteworthy Rank Changes 24
SCREENS
Industries, in order of Timeliness Rank .. 24 Stocks with Lowest P/Es 35
Timely Stocks in Timely Industriies .. 25-26 Stocks with Highest P/Es ...... 35
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Conservative Stocks (1 & 2 for Safety 30-31 Stacks with Highest 3- to 5-year Dividend Yield 36 ‘
Highest Dividend Yielding Stocks ... .. ... 32 High Returns bamed on Total Capital 37
Stacks with High 3- to S-year Price Potential 32 Bargain Basement Stocks 7
Biggest "Free Flow” Cash Generators 33 Untimely Stocks (5 for Performance) ....... a8
Best Performing Stocks last 13 Weeks 33 Highest Dividend Yielding Non-ufility Stocks 38
Worst Performing Stocks last 13 Weeks 33 Highest Growth Stocks 39
§ Widest Discounts from Book Vaiue 34 {
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1
The Median of Estimated : The Median of Estimated The Estimated Median Price
PRICE-EARNINGS RATIOS | DIVIDEND YIELDS APPRECIATION POTENTIAL
of all stocks with eamings (next 12 months) of all dividend of all 1700 stocks in the Value Line
; paying stocks under review universe in the hypothesized
] o economic environment 3 to 5 years hence
18.0 2.3% 45%
Weeks Market Low Market High 26 Weeks Market Low Harket High
26Ag§e 3-9-08 5-2118 Ago 3-9-09 §-21-1 ZEAWeeks Ma%kgfnléow Magke§ High
3 X 4o "
L 173 103 19.3 24% 4.0% 20% 50% 185% 35%
ANALYSES OF INDUSTRIES IN ALPHABETICAL ORDER WITH PAGE NUMBER
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AWR Slock Price & News - American States Water Co.

Fr acthack on W quoles?

AL U

uisl
36.55M

“l.
$0.22 (Jun 1, 2018)

RN

bay 16, 2016

T SO
65.52%

i niey
$838,238

3he 3t
932.88K {6/30/12016)

s
«0.26%

Hfr
2.58%

tootd
$43.4K

el pial.
1.13%

SEE COMPANY FINANCIALS
SEE COMPANY RATINGS

American States Water Co. engages in
ilte provision of water supply and
elactricity distribution services. it
aperates through.

SEE COMPANY OVERVIEW »

American States Water Co. U.S. NYSE Add o Watchist
QUOTE COMPANY & PEGPLE  RESEARCH & RATING
MARKET OPEN Pravia 1Clo $43.42 1Y COMPARE
Ops §43.46 Mar10
$ 43 1 2 UALR $41.2908
. Day Range $43.07 «§43.64
w " 0,
0.30 (-0.691%)  spuxmange  s35.80-847.26 Wﬂ
Yol
S 18,2016 124ps RTEDT  MarketValy $1.88 ’W
Reatbing guols WM i
‘ Yid1 et Change 28%
258K 138,98 1Ye etChange 10.8% 1® Apr 16
Curent Vol 65 Day Avg PIE Retlo(rT™) 2788
J feeen
EPSTTV $1.58
Div & Yield $0.50 {2.08%)
Bala 0.74
NEWS
[:: OTHER DOW JONES  PRESS RELEASES
Moy 8 2015 Research Reports
Sep 17 2012 American States Water Set for Upside
e . . [
Aug 4 201; Macquarie Infrastrocture Hoists Its Dividend
Ma-17 2012 Barron's Research Reports
Oct 18, 2006 Liquid Assets
i3 2008 Staying Liquid
it 14 2003 Follow-Up
Ne 1989 Follow-Up -
Asg 36 298 Follow-Up
Aug 18 1029 Tsunami
Onts 1558 Liguid Investments
MAJOR HOLDERS
E::] INSTITUTIONAL  GIRECT HOLDERS
Nema Sha  tHald % Cuistanding  Change inSha % of Ay ots  As OfDnte
iShe 1 Core S&P Small Cap ETF 1.08M 2.34% 137K 0.25% DIEHE
vangu ard Smati Cap Inde ¢ Fund 756.26K 2.07% 747K 0.08%  O5M16
Vangy +4 Tolal Stock Marks! Inde <Fund T08.45K 1.34% 484K 001%  0SBI16
i8he :Ru sl 2000 ETF 588,73K 1.56% 627K 0.1% aTmIs
Vangt ard Small Cep Valu 1 inde t Fund 456.61K 1.25% 18.73K 0.1% 08730118
Vangu ard Exiended Market inde «Fund 417.2K 1.14% 6.38K C.04% 053116

hitpiiwww barrons.com/quote/stock/usixnysiawr ?mod=dnh_s

Robert ) Sprowis

Eva G Tang
James C Cotton il
i

John R Flalder

Janine L Zanetil

0000003
145
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AWR Stock Price & News - American States Water Co. - Barron's

2l

Wt

Ge arnmant Panslo s Fund - Global {The} 403.50K 11% 12 83K 0% 1203118
DFA US Micro Cap Porifoilo 402K 1.1% ] 0.28% (&73016
384 26K 1.05% 303K 047% 12314148
n Funds IGVE Symbel  WChy  harked
Baillie Gifford invesiment Funds JCVE -
382, A5 90K 0.21 0313118 Cap
Div sraified Growth Fe. 232 185% 21% 3
R wur o RN ) 224% $401.6M
AR 1318% $295.8M
Xet -0.882% $571.3M
X 0.265% $675.3M
any 0% $1208M
[ 1.365% $104.5M
B,I5T% 5168
W GO7I% %68
NAK 0.026% $14.88
By 1 185% $803.8M
Morae nfarmatc . on AWER
Competitor Data Provided By:
AL
.
I ok
&z, o 3
s ey
N Pl td A
i
o % Lept
o
%
Y
B3 5
Q&
[P T Copyright 22015 Dow e & Compon, 16 All Mights Rese ved
0000004

http:/hAvww.barrons.com/fquote/stock/usixnysfawr mod=dnh_s
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AWK Stock Price & News - American Water Works Co. - Barron's

Feadback on new quolas?

American Water Works Co. U.8. NYSE At 10 Wiatchiist EMAIL US:
QUOTE  COMPANY & PEQPLE  RE { SRCH & RATINGS
MARKET OPEN Pri vious Close $81.59 1Y COMPARE -
s
$ Opa $61.80 o
81.57 Dey Ranga $84.41 -$81.95 vy 7.7iM
)
v-0.02 (-0.025%)  srwkmenge  ss0.e-sesas M"'* gD i
Jut 18 2016 1 30 pm ETEDT Market Valu $14.58 P wwww $0.38 (Jun 1, 2016)
Real g quola I
Yki1 oiChange 38.5% DR TR W
SE58K 138 1Yr etChange 58.8% “y 18 May 5, 2016
Current Vol SSDM A P Ratiogrig 30.75 sEe. Qe
oW1 L2t
EPS[TTM $2.85 j 89.26%
Div & Yiald $1.50 (1.84%) e
Beta 0.55 $478,258
P
5.94M {6/30/2018)
!
NEWS -0.65%
[::I OTHER DOW JONES PRESS RELEASES A
3.35%
Jui & 2016 11 Utilities Picks After First-Half Surge ;] R
! ¥ $1.80M
Mard 2016 4 Stocks with Market-Beating Growth & Yields 1
4. 4
Ma- 1 2018 American Water Works Will Join S&P 500 1.19%
Feb29 2016 American Water Stock at Full Value SRR GOMPANY FINANCIALS
SEE COMPANY RATINGS
§23, D8 A Dozen Utilitles for Income Investors
As 0, 2u¢ Utilities: Buy Them for the Dividends, Bet On the Growth
h
Ju g, American Water Works Awash With Upside American Water Works Co.,, Inc.
. - rovides water and wastewater utili
Apr 24,591 4 Picks from Reaves Utility Income Fund P r‘an watar utlfty
services to residential, commercial,
Je R BR Payouts Rise Despite Energy Fears industrial, public,
30,2014 Northeast Utilities Shares Look Fully Valued 'SEE COMPANY OVERVIEW 1
May &, 2091 Undervalued Energy Spinoff Could Pay Dividend
473,004 The Many Ways to Tap the Water Boom
Susan N S
sdavl, 201 The Many Ways to Tap the Water Boom . to?(
De +8,2013 These Five Stocks Could Be Taper Losers v
Linda G Sullivan
A
MAJOR HOLDERS Mark S Smith
INSTITUTIGNAL  DIRECT HOLDERS
Martin Uczen
Name Sha Held % Quistanding Changsin 8l %ofAs sts  As OFDate
Vangusrd Mid Cap Inde ¢ Fund 3478 2.23% 1,16K 048%  D6MO/E Bruce Hauk
Vanguard Tolal Slock Market Inda «Fund 346M 1.55% 54.621C 0.07% o538
?PE;R Berda - Uliilie | Sslact Sector SPDR 2430 1.37%‘ 1879 23% oTRIE
" 0000005
hitp/Avww barrons.comiquotefstock/us/xnysfawk . 142
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WTR Stock Price & News - Aqua America Ine. - Barron's

[asiaenrrion ||

Aqua America Inc.

U.8. NYSE

QUOTE  COMPANY .. PEOPLE  RESEARC!: & HATINGS

Add to Walchi st

Faedgbeck on our new quoles?
EMAIL US)

h .
MARKET OPEN Previo : Clo $34.03 1Y COMPARE +
550
$ Open $34.03 Sha ut b
34 . 05 Day Range $34,01.534.20 &:g?.zTM
o :
«0.02 (0~059 /0) 52 Wk Ranga $24.45 -535.83 A BESIDE o
4R, 201613001 STEDT  Markel Valy 68 WM b L§9418 (Jun 1, 2018)
Roakl & que M
¥id 1 et Changs 14.3% £x it Dot
209,5K 768,8K 1Yr wetChange 33.8% ag M,ms!day 11, 2018
Curment Vol B0 AYE PR Rmfofriny 2061 SMal ol G i
oW .
EPS(TM $145 ,’1 51.66%
Div & Yiaid $0.71 (2.08%) Re [Py Eal
Bata 0.69 $504,938
pric e st
5.34M (6/30/2018)
t:
NEWS “1.37%
:} OTHER DOW JONES  FRESS RELEASES Poooatafe
3.02%
Jul 8 2016 11 Utilities Picl iegt-Half ..
¢ ’ $-461.68K
Ju 18 2016 Aqua America Is Overvalued .
My o R
Aug 11l 2015 Vitilites: Buy Them for the Dividends, Bet On the Growth 0.72%
£
i .
Apr 25 2015 ‘Water Asset Management: Hunting Liquid Assets . SEE COMPANY FINANCIALS
SEE COMPANY RATINGS -
Do : 30, M014 Northeast Utilities Shares Look Fully Valued .
‘o 23,2013 Waiting for the Other Shoe [,
Aul 1B, 2012 Aqua America May Be Fairly Priced Aqua America, Inc. operates 8s &
holding company for regulated water
t0 3, 2017 Research Reports 9 company or reg )
and wastewater utilities serving people
Aug 77, 201 Research Reports in Pennsylvania,.
Jub 18, 3011 SJW, California Water Seen as Favored SEE COMPANY OVERVIEW

Felr 18, 2010

Consolidation to Drive Water-Séctor Growth

Mo Lnnn Earnings Upside in Gas and Water
. . o
te 2004 Stimulas Plan May Lift Infrastructure Plays Kicholas Daenedictis
so 2 ans Preview Christopher H Franklin
sy r
MAJOR HOLDERS Richard & Fox

:} INSTITUTIONAL QIRECT HOLDERS

David P Smeitrer

12131115

07516 Whithey S Keilstt

Name Sha Hsld % Oulstanding ChangsinShares % ofAs efs  As OfData
Plotel - Watar 4.08M 2.3% 221K
SPDR S&P Dividend ETF 3.83M 2.16% 458K
Vanguerd Smali Cap inds (Fund 3484M 2.08% 24.3K

hiipiwww barrons com/quole/stock/usixnyswirimod=DNH_§

053118

0000006
174
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CWT Stock Price & News - California Water Service Group - Barron's

California Water Service Group

Fawdback on owr naw guotss?

U.8. NYSE At s Watchin EMAIL US:
QUOTE COMPANY & PEOPLE  RES ROR. . HATSH
MARKET OPEN Previo & Close $33.01 1 COMPARE »
3
$ Ope $32.91 3 1 Ouiste oy
32.74 Day Rangs 33273 53318 49T
v. " 9,
0'27 ( G-BT 8 ‘4)) 52 Wk Range $19.55 535,82 s # D wdond
Jui 18 2016 1230 pn ETEDT Markst Valu $4.58 Mo 30,17 {(May 20, 2018)
Red bye qucia pie]
Yid 1 et Change 40.7% Exelin by g
732K 297K 1Yr siChange 38.6% o0 45 “ P 1y v SMEY §,2018
Current Vol §5Day Avg PIE Ratiofrra 3878 R st Pwn R
OW ST 34
EPS(TTI $0.88 J 76.5%
Div & Yiald $0.68 {2.11%) RO B ol
Bata 073 $509,186
Winds
2.3M (6/30/2018)
: 1t
NEWS +3.83%
E::] OTHER DOW JONES PRESS RELEASES s st
4.84%
A N . b "1
May 2 201 Californis Water Shares Lack Upside
Y . $-358.93K
Jul 18,201 SJW, California Water Seen as Favored
AP
dus 4 2011 An Emerging IMF Chief? 0.57%
Feb 16 2010 Cousolidation to Drive Water-Sector Growth SEE COMPANY FINANCIALS «
SEE COMPANY RATINGS :
Mar 13 2000 Earnings Upside in Gas and Water
Phec 82006 Research Reports
11 A0e? Research Reports Caffornia Water Service Group
. engages in the production, purchase,
WLt A Water Co. That Looks Refr .
Bi 1 2 ter at Loo eshmg storage, treatment, testing, distribution
Bl 14 2003 Follow-Up and sale of..
e 1948 Follow-Up SEE COMPANY QVERVIEW «
Poter C Nelson
MAJOR HOLDERS A
[:j HETITUTIONAL DIRBECT HOLDERS Martin A Kropelnicki
i, EE S
Namse Sha i Hald % Outstanding  ChangeinShares  %ofAs ots  As OfBate
Piciat - Water 231 £81% 173.18K 22T% 123118 Timothy D i’“'”“' §
iSha  + Cors S&P Small Cap ETF 141M 2.94% 1.8K 0.27% o7I8/18
Thomas F Smegal il
Ballle Gifford I stmant Funds ICVC -
Diversificd Growdh Fd. 1.4M 228% 300K 048%  03B1M6 g
Vangy ird Small Cop inde ¢ Fund 987.51K 206% 47K 0.08%  05B118 Robert J Kuta
Vanguard Yotal Stock Market inde < Fund §56,58K 1.89% 512K 601% 053116
iSha sRu 2000 ETF 748,56K 1.58% -8.28K 0.1% 078118
Goldena 1 Sachs Small Cap Valu 2 Fund 660.88K 144% 630.98K 0.A42% Q3118

http://www‘barrsns.ccquuctefsfcc&duslxnys/cwt?msd=DNH__S

0000007
12
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CTWS Slock Price & News - Connecticut Water Service Inc. - Barron's

Fraedback on owr pew quotes?

Connecticut Water Service Inc, U.S. Nasdag Adat 1o Watcht -4 EMAIL US
QUOTE  OMPANY & PEOPLE.  SEIRARDH & RATING
MARKET OPEN Pravio sClo $51.98 1Y COMPARE -
5
$ Opa $51.94 ista
51.48 Day Rangs $51.39..$52.10 5;§~99M
L o 9 ’
0.50 (-0.962%)  sywkmenge  $33.95-s5662 % ean,
BB IR T08pa Y 2T Market Vaiu $571.3M M . 5)28 {Jun 185, 2016)
Comnpreties N eactt
Yid 1 i Changs 354% / Ex ‘e
14K stk 1Y etChange 463% - " a1 i 08y 27, 2018
Current Vol 86 Day Avg PIE Rafio(rmv 25145 TN he
w24
EPSITTY $208 J 444%
Div & Yield $1.43 (2.2%)
Beta 0o §366,778
“11t st
425,85K (6/30/2016)
- TS IE TS Mt
NEWS +2.T6%
[:j OYHER DOWJONES  PRESS RELEASES
3.88%
Mo 14 2016 { jvi Index: T Z hillips $-72.33K
fisg 27 2011 Research Reports
Apr B 2002 Follow-Up 0.67%
a1 2001 Corrections & Amplifications SEE COMPANY FINANCIALS
SEE COMPANY RATINGS -
Mr-5 2001 Cover Story, Part 2
Aug 2> 2000 Shiver Me Timbers!
Ne B <599 Follow-Up Connacticut Water Service, Inc.
. manages, operatas, and regulates
e W -
Bug 26 1938 Follow-Up water supply, it operates through the
following segments:.
SEE COMPANY GVERVIEW .
MAJOR HOLDERS
:::j INSTITUTIONAL  DIREGT HOLDERS Eric W Thomburg
Namsy Sha s Held % Outstanding ChangenShar % cfAs pis  As Of Date
Vang ard Total Stock Markat Inds ¢ Fund 21747K 1.08% ¢ 0% 05118 David Charles Banoit
iShe SR Wl 2000 ETF 162.14K 1.54% ~1.86K 0.04% 0756H8 ! b
Vangu ard Bxtandad Market Inde ¢ Fund 12082 1A% 1.28K 0.02% 0513116
$.or1d Abbett Micro Cap Valu + Fund 108.4K 0.88% 9.7k 385% 043018 Peter J Bancroft
DWS Wata Sustalnabliily Fund 103.45K 0.94% o 238%  OBEIAE
DFA US Smali Cap Portiotio 101.3K 082% 187K D.08%  04730!18 Cralg J Patla
"
Qavamnma nt P ssia 1 Fund - Global (The} 84.85K 0.85% 817K 0% 123115
DFA US Micra Cap Portfollo 85.18K 0.78% 174K 0.08% 043016 Robert J Doffok
Calver Giobal Weler Fund 78.11K€. 063% 376K 039% 0531416
Vanguard Divide ng Appraclaiio » inda ¢ Fund 73.82K CE7% a54 0.02% 063018

hitpiwww barrons.com/auote/stock/us/xnas/ciws Pmod=DNH_S

0000008
12



TNe2016 MEEX Stock Price & Naws - Middlesex Water Co, - Barron's

Pasiaepimion||  ..»

. Feadback: our  ew quoles?
Middiesex Water Co. U.8. Nasdaq Add o Watchist EMAIL U

QUOTE  COMPANY & PECFLE  RE™ ROH S PATINGY

MARKET OPEN Pravious Close $41.58 1Y GOMPARE
b
$ Cpe 354143 wtell g
41.69 Day Renge £41.43 - 541.09 16.24m
[
4 0.11 (0.265%) o Wi Range $224% - 34414 T
Jul 16, $B18122pm ETEDT Market Vaiu $675.3M s }ﬁlﬁO {Jun 1, 2018)
Resl bme quote et i
Yl ¢ st Changs 57.1% — M"”" SRR CREEY
[UveS .
224K 284K 1Yr etChangs 79.2% % for 16 w :May 11, 2016
. Cuerant Vol 85 Day Avg P Ratio(TTv) 32.29 shiatn 10
By
EPSTY $129 { 42.88%
v & Yisid $0.80 {1.81%)
Beta 870 $436,259
e
451.88K (6/30/2016)
4
NEWS +11.56%
i:l OTHER DOW JONES  PRESS RELEASES
2.89%
Y
Jul 14 2007 Follow-Up .
¢ $-100.28K
Apr 8. 2002 Follow-Up
n
Ne 1B 1643 Follow-Up 2.7%
Aug 30 1999 Follow-Up SEE COMPANY FINANCIALS -
SEE COMPANY RATINGS ¢
1AJOR HOLDERS Middiesex Water Co. owns and
i aperates regulated water utliity and
:: INSTITUTIORAL  DIRECT HOLDERS wastewaler systems in New Jersey,
Delaware and Pennsylvania..
Name Shar 1Held % Quistanding Change inSha % of Assets  As Of Dats SEE COMPANY OVERVIEW
Vanguard Total Stock Market Inde : Fund 386.12K 2.25% 0 % 05731418
iSharas Russell 2000 ETF 24721K 1.52% 274K 0.04% 07818
Vangu ard Extended Marke! Inde < Fund 204.88K 1.26% 148K 002%  OSBINS
Dennis W Dol
ASN Beleggingsiondsen NV~-Mills 1 & 195.12K 19% a2 {B7% 0810/G
Walerfonds
DFA US Smail Cap Portioli 137.17¢ 0.85% 19 88K 0.04% 04/30/16
Richard M Risoldl
DFA US Miere Cap Portiollo 119,16K 0.73% 294 0.08% 0413018 gt
Catvert Glabal Weler Fund 104.9K 085% 518K 1.05% 0513118
A Bruce O'Connoer
Govemment Pa slan Fund - Global (The) 10381K 0.64% 14.81K 0% 1213115 o
iShe 1Ru 9l 2000 Growth ETF 95.79K 0.8% 444 0.07% 7818
Kim C Hanemann
PowerSha 1WalerRe urce ; Porifoli 66.7K 0.53% 230 0.53% 011718
opy iFarSet Re  weh b e b 1Py ame

Bemadette M Sohier

0000009
hitp:/Aivww barrons.com/quote/stocik/us/xnas/msex?mod=DNH_S 42
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SJW Stock Price & News - SJW Corp. - Barron's

SJW Corp. u.s.

GUOTE  COMPANY & PEQPLE

RE’ -

NYSE

-ARCH & RATINGS

Akl o Watehist

MARKET OPEN Priovia :Clo $30.34 1Y COMPARE »
$ Opa $33.37
38 : 8 1 Day Ranga $368.72 839,42
v, - Q t.
0.53 ( 1.347 /E’) 52 Wk Ranga $27.54 53948
Jub V8, 2018 131 pun, ETEDT Muarkat Valu $303.6M
Raat e guole
Yid 5 st Change 30.9%
180K FIRES 1Yr #iChange 254% Oct*1s 18
Current Vol $0WAY oy Ratorrie 2192
’ Low I J
EPSTTM $1.77
Div & Yield $0.81 (2.09%)
Baia 085
NEWS
[::] OTHER DOW JONES PRESS RELEASES
Julg 2016 oAl 1
Sep 23 201 Jefferies Group CEO Sells Stock to Leucadia

Sap 16 2011

Hyatt Hotels CEO Buys $1.43 Million in Stock

Feedback or aw quotes?
ERAL O3
Hh
'
20.43M
PN
3t )
.$9.20 (Jun 1, 2018)
May §, 2016
whii
44.52%
e
$762,110
RN P
428.48K (6/30/2018)
[T s
+#8%
q H
2.88%
A1
$-24. 657K
ER
0.80%
SEE COMPANY FINANCIALS
SEE COMPANY RATINGS

Jul'is 2011 SJW, California Water Seen as Favored
Feb 18 2007 13D Filings
No 13 2006 13D Filings
Mar 27 2006 13D Filings
Ne B 14599 Follow-Up
MAJOR HOLDERS
E:] INSTITUTIONAL DIRECT HOLDERS
Nama Sha 1 Held % Quistanding Changs in Sha WotAs ets  As OfDate
Roye s Total Retum Fund 400 4K 1.88% a 0.55% G336
Vanguard Tol! Stock Market inde ¢ Fund 313.84K 1.54% a 0% 0583118
iShar yRu olt 2000 ETF 253.63K 1.24% -2 79K 0.04% 07/6/18
Gabelli Utilitie s Fund {Tha) ’ 214K 1.05% -11K 0.39% 033118
Vanguard Extended Marke( inde « Fund 189.22¢ 0.98% 247K 0.02% 053118
DFA US Micro Cap Portfolia 195.54K 0.96% a 0.12% 04130418
DFA US Small Cap Porifolio 182.84K 0.85% 24.41K 0.05% 04730116
EQIGAMCO Small Company Valu » Portiolio 180K 0.38% -20K 0.27% 03B1N8
Vangu wd Divide nd Appreciatic | inde ¢ Fund 134.43K 0.65% 649 0.02% 483018
PawarShares Water Rasourea ; Fortfolic 130.8K 0.84% -345 072% [rirdal]

hitpr/www.barrons.comigunte/stock/usixnys/siw?mod=DNH_S

SJW Corp. operates as a holding
company, which through its
subsidiaries engages in water supply
business. its subsidiaries.,

SEE COMPANY CVERVIEW 1

W Richard Roth /

Andraw R Gare
James Patrick Lynch

Andrew F Walters
i1 b

Curtis A Rayer Jr,
e

0000010
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718,208 YORW Stack Price & News - York Water Co. - Barron's

[ ASIA EDITION ||

ack I new qioate 57
York Water Co. U.3. Nasdag Add tr Waichfist EMAIL US:
QUOTE W APEM. L R RARGH & RATN.
MARKET OQPEN Provio 3 Close $31.26 1w COMPARE ~
b
$ . Cpe 53128 Hdi g
3119 Day Rz nga $31.15-531.89 12850
v o £,
0.07 ( 0.224 /") 52 Wk Range $19.88 -$33.40 R M\V g el
el
S8 20118 pr 210 Marks! Vaiug $401.6M e et $0.16 (Jul 15, 2016)
2 Rt
Yui: eiChangs 251% o e
231K 39K 1¥r stChange 43.9% T Aor 16 ~dun 28, 2016
Gurrent Vol 85 Day Avg PIE RstoT™ 3241 1 P
£PSTTH) 5057 ‘1 A%
DOiv & Yield $0.62 {1.59%)
Bela 071 $453,442
358.12K (6/30/2016)
G
NEWS +15.87%
::] OTHER DOW JONES  PRESS RELEASES
2.83%
18 2t X il
$84.63K
Fah 17 2010 Consolidation to Drive Water-Sector Growth
’,
Ot 10 2009 13D Filings 1.55%
Apr B W Follow-Up SEE COMPANY FINANGIALS
SEE COMPARY RATINGS
Ms 2061 Cover Story, Part 2
York Waler Co. engages in
impounding, purifying and distributing
MAJOR HOLDERS "drinking water in Pennsylvania. The
company operates within.,
{::j INSTITUTIONAL  DIRECT HOLDERS
SEE COMPANY OVERVIEW «
Nams Sha  iHald % Cutstanding Changs inSha % ofAs st As Of Date
Vanguard Totst Stock Market Inda (Fund 280.88K 2.18% 3] 0% 0531/16
iShares Ry all 2000 ETF 200.35K 1.56% 231K 0.03% oT616 Joffrey R Hines
Royce Total Retsm Fund 156.83K 1.3% 0 0.19%  03MING A
Vangu erd Extanded Markat Inde ¢ Fund 141.42K 1.1% 114K 0.01% 0513118
Gabatll Utins 1 Fund {The} 88K 0.55% 0 0.13%  03IMIA8 Joseph Themas Hand
DFA US Small Cap Portioli 86.72K 0.88% 13 87K 6.02%  04/30H8
iShe Ry ol 2000 Growth ETF 82.29K 0.54% -380 005% o718 Kathlesn M Millar
OFA US Mic : Cap Porifolle T8.38K 0.8% 48K 0.04% 0423018 '
Bndgeway Ulira Small Gompany Market Fund 8B.05K 0.53% -1 8K 0.84% 03816
Vemon L Bracey
51.36K 0A8% 388K 1.8%  08R7NE i
syngh
Mark § Snyder
1
/

hitp/www barrons. comiguotelstockius/cnasiyorw?mod=DNH_S
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Indexes PEs and Yields

Majar Index Price-Earnings Ralios and Yields - Barrons.com

|

i News, Quate ,Compar | Vidoos

B latest §2-weak eamings and dividends adjuslaa by Dow Divisars at Friday's clos. S & P Dec. 4-quarter's
GAAP eamings as reporiad _nd indicated dividends based on Friday ciose.5 & P 500 P/E ratlos based «.
GAAP « amings as reporied. For additional eamings series, please refer to www.spgiobal com. DJ latest

avallahle book vaiue s for FY 2014 and 2013, and S & P latest for 2014 and 2013, r-Re vised data

Last Waeek Prev. Week Year Ago
DJ ind Avg 18516.56 18148.74 18088.45
P/E Ratio 19.79 19.40 18.20
Eams Yield % 508 518 6.17
Eams$ 83548 83541 1116.60
Divs Yield % 244 248 23
Divi$ 45082 450.82 42277
Mkt io Book 3.38 332 313
Book Vaiue § 546534 548534 5770.32
DJ Trans Avg 738517 T883.28 8293.61
P/E Ratio 1245 1189 1822
Eams Yiald % 8.03 8.34 §5.20
Eams $ 64123 84056 43140
Divs Yield % 145, 1.80 1.34
Divs $ 11548 11546 11082
Mkl io Book 366 352 3863
Book Value $ 218011 2180.11 228518
DJ Utility Avg 71012 T47.37 575.42
PIE Ratlo 2382 2406 16.42
Earns Yield % 420 418 6.09
Eams ¥ 29.81 28814 3505
Divs Yield % 308 3.08 387
Divi $ 2197 24587 21.09
Mkito Book 2.16 2.18 181
Bo ok Yalue § 328.83 328.93 30158
S8 P 500 Index 218174 2129.90 2126.64
PJE Ratio 2501 2462 2143
Eams Yield % 400 408 4.67
Eams § 86843 86.52 09,25
Divs Yield % 243 2.15 205
Divi§ 4605 45.79 43.80
Mkito Bo ok 287 283 297
BeokValu ' § 726968 726.98 71684
5 &P Indindex 292079 2883.04 2835.98
P/E Ratlo 28.59 28.54 2298
Eams Yisid % 3.38 3.38 4,358
Eams § 88.71 97.59 12340
Divs Yield % 205 207 202
Divs § 59.88 5668 57.29
Mict to Book 383 3.88 378
Book Valus § 743.97 743.97 751.00

Back to Market Lab Index

hitp:fwww barrons com/public/pageld_0210-indexespeyields html
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71872018 AWR 43,12-0.30 -0.88% : American States Water Company C - Yahoo Finance

3
| 8 e
R ey
Finance Home Yshoo Originals Personal Financs Tech Market Data Industry Nows Ny Porfolio Halp
o & 4 Low 35,80 High 44 00
Earnings History BIRW2NE 0128201 UIBEMS 3072016 Curment 4352
EPS Est. 0.41 0.56 0.3 0.32
Upgrades & Downgrades »
EPS Actual 0.41 0.56 o3 0.28
Ladenburg Thalmanm: Sell
Difference NIA NIA 0.01 004 T Upgrade Nam,;? sfizzons
Surprise % NIA NIA 3.30% 12,500 Ladenburg Thalmann:
§ Downgrade Nodtral to Sell 2126/2018
} Downgrade Brean Capital: Buy to Hold0/31/2014
EPS Trand Current Qi Naxt Gir, Cu  niYeer Naxt Yo
Currant Estimate 0.44 0.8 1.66 173 1 Upgrade  Braan Capitat: Hold to Buy 272872014
7 Days Ago 0.44 0.8 1.67 172
Ladenburg Thaimann: Buy 22472014
30 Days Ago 0.44 0.8 166 172
1 Downgrade Brea | Capltal: Buy o Holdtoraz013
80 Days Agc 044 0.8 1.66 172
90 Days Ago 047 0.58 1.68 1.78 M Upgrade - & Downgrde
EPS Revisions Gurrent Qtr. Nexi Qtr. Cu nlYs Muxt Year
Up Last 7 Days WA WA NIA 1
Up Last 30 Days N/A 4 1 1
Down Last 30 Days NIA NiA MIA A Wormers Zeta .
$33.90 ‘
Down Lest 80 Days NA NiA N/A NIA
Growth Estimatos AWR Indusiry Seciw S&P 500
Current Qtr, 7.30% 017
Next Qir. 7.10% 0.31 Data Disclaime  Help ! es}ions
Privacy Aboul QurAds Terms
Current Year 3.80% 0.00 '
Ngxt Yesr 4.20% 0.08

Follow Yahoo Finance % § 4.

Naxt § Years {per
annum) 3.85% 0.09

Past5 Years (per

7.00% NIA
nun)

~ 1
hitpi/ffinance.yahoo.comfquote/AWR/analysts - 00000 :3}2



TM82016 AWK 81,56 -0.03 -0.04% : American Water Works Company, 1 - Yahoo Finance

B

@&
Lo G 4 mw

Finance Home Yahoo Qriginals Parsonal Finance Tach Market Data Industry News My Portfolio Help
DAL SRIBY W BW. L iV fe1-] a0
Average 75.15
Sales Growth {yeariest) 6.40% 6.00% 6.10% 4.60%
Low 8200 High 90.00
Currert Bt 58
Earnings History Blenle0ns B/Z9/2015 1203002015 IR0
Upgrades & Downgrades >
EPS Est. 0.67 (.94 0.58 0.48
BofAiMermili: Buy to
Downgrad
EPS Actual 0.68 0.98 0.55 st € Neutral 7ier2018
Difference 0.01 0.02 NIA N/A Ladenburg Thalmann: Buy
4 Downgrade to Neutral 1041572015
Surprise % 1.50% 2.10% NA NIA
Goldman. Neutral SI2612015
Ladanburg Thaimenn:
EPS Trend, Cu ntQtr Naxt Qtr. Currre o Yoar Next Year 1 Upgrade Nautral to Buy 82015
Cumrent Estimate 0.73 1.02 2.83 3.04 Guggenhaim: Buy 420N
7 Days Ago 0.73 1.02 2.83 3.04 .
, & Downgrade e o Nt 22014
30 Days Ago 0.73 1.02 282 3.04 P
80 Days Ago 0.73 1.02 2.82 3.04 Mcre Upgrades & Downgradss
80 Days Ago 0.74 1402 282 3.04
AdCholues
EPS Ravisions Currart Q. Next Qir Cu rent Yo Naxl Year
Up Last 7 Days 1 1 1 NA
Up Last 30 Days 1 1 2 NIA
Down Last 30 Days N/A WA NA NA
Down Last 80 Days N/A NIA NFA NIA
Growth Estimates ANK ingustry Seetor S8P 500
Curvent Qtr. 7.40% 0.17 Data Disclaimer  Help / Buggestions
Privacy About Our Adr Terms
Next Qtr. §.30% 0.31
Curmrent Year 7.90% 0.00 Follow Yahoo Finance 7§ ¢
Next Yoar 7.40% 0.08
Next 5 Years {per
annum) 71.2T% 0.09
Past § Years (par 9.23% NIA
annumy)

0000014
blip/finance.yshoo.com/quote/AWK/analysts 242



TH8z018 WTR 34,05 0.02 0.06% : Aqua America, Inc. Common Stock - Yahoo Finance

w
Avg. Estimate 210, 11M 228.28M £838.19M 880.81M . ) ’ 3 ‘ 5
)
Stron B Hold Under- Sell

Low Estimate 208M 224.4M 818.9M 846M By pertomn
High Estimate 213.3TM 232M 858M g93aM

Analyst Price Targets (7) »
Yaar Ago Sales 205.76M 221.05M 814.2M 838.18M

Average 32.88

Sales Growth {year/sst) 2.10% 3.30% 2.90% 5.10%

tow 27.00 High 38.00

vurrent 34 05

Earnings History 812872015 972972015 1273012015 3/30/2018

Upgrades & Downgrades »
EPS Est. 0.32 0.38 0.29 0.28

1 arle nhum Thalmez Au

[ O v

Finance Home Yahoo Qriginals Personal Finance Tach Market Data Industry Nows Ny Portfolio Help
Hiilliard Lyons: Msutral to

EPS Trend cu  ntaw. Next Q. Cu nt'Year Next Yaar T Upgrade Longtem Buy His2012
Cumrent Estimate 0.34 0.41 1.33 1.41 Hilliard Lyons: Long-term

4 Downgrade Buy to Neutrat TM82012
7 Days Ago .34 o441 133 141 Robert W. Baird

§ Downgrade ooer VY. BaIrG: 3022012
30 Days Ago 0.34 041 13 ¢ 14 Quitperform {0 Neutral
60 Days Ago 0.34 041 1.34 141 Mara Upgrades & Downgrades
90 Days Ago 0.34 0.41 1.34 141
EPS Revisions Curent Gtr Naut Q1ir. Currant Yaa Naxt Yo
Up Last 7 Days NIA NiA N/A NiA
Up Last 30 Days NIA NIA NIA N/A
Down Last 30 Days NIA NFA NiA NiA
Down Last 80 Days NfA NIA NIA NIA
Growth Estimates WTR industry Bactor SEP 500
Current Otr. 6.30% 047 Dala Misclaimer Help / Suggestions

Prvacy About Our Ads  Temn:

Mext Cir. 7.80% 0.31
Cument Year 5.80% 0.00 Fallow Yahoo Finance f ¢t
Next Year 8.00% 0.05
Next 5 Years (per 5.05% 0.0
annurmn}
Past 5 Years (per 11.23% NIA

annum}

hitpifinance.yahoo.comiquote/\W TR/analysts 000001 %2



782018 . CWT3276-0.25-0.76% : California Water Service Group - Yehoo Finance

1 2 3 4 5
Low Estimate 97.1M 128.2M 535M 630M Strong Buy Hold Undsr- Sell
Buy perform
High Estimate 148M 187M B81TM 721.2M
Analyst
Year Ago Sales 134,41 183.54M 588.37M 607.33M alyst Price Targets (4) >

@
| T

Finance Homa Yahoo Originals Personal Finance Tech Market Data industry News My Partfolio Help
EPS Actua! 0.21 0.52 0.18 02 Barelays: Equal Weight AlAr2018
Difference 81 34 002 £.05
{ Downgrade Gabelli & Co: Buy to Hold 3o
Sumprise % 38 20¢ 240G <40 00°% -186 70%
Rebert W, Balrd:
4 Downgrade Qutperform to Neutral 1
EPS Trend CurentQir. Nexi Ofr. Curvent Year Nexd Year 4 Upgrade gi“iaxd Lyons: Neutral to o o
uy
G t Estimate .25 0.58 103 1.3
urent EStima 4 t Upgrade  FODR W Bairdk Neutralto o
Cutperform
7 Days Ago 0.25 0.58 1.04 137
30 Days Agc \ 0.25 0.56 1.04 137 4 Downgrade Brean Capital: Buy to Hold 51212013
60 Days Age 0.25 0.58 1.04 1.37
More Upgrades & Downgrades J
96 Days Ago 0.22 0.58 1.03 1.34 -
EPS Revislons Curri nt Qir. Naxt Qir. Current Yea Nexi Ya
Up Last 7 Days NA /A N/A NIA
Up Last 30 Days NIA NIA NIA NA
Down Last 30 Days NA NIA A N/A
Down Last 90 Days MNIA N/A N/A N/A
Growth Estimates [4 frdustry Secky SaF 500
Currant Qtr. 19.00% 0.17 Data Disclaner  Help / Suggestions
Next Ofr. 11.50% 0.31 Privacy About Our Ads  Terms
Curant Year 8.60% 6.c0 Follow Yahoo Finance  + § ¢
Next Year 33.00% 0.05
Next 5 Years {per 9.05% 0.09
anrnum)
Past 5 Years {per 19.85% NA
annum)

0000016
htpinance.yahoo.comiquole/CW T/aralysts 202
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Finance Home

| AL D

Sales Growth {year/esl)

Earnings History
EPS Est.

EPS Actual
Diffaranc

Surprise %

EPS Trend
Current Estimate
7 Days Ago

30 Days Ago

60 Days Ago

a0 Days Age

EPS Revisions
Up Last 7 Days

Up Last 30 Days
Down Last 30 Days

Down Last 90 Days

Growth Estimates
Current Qir,

Next Qtr.

Current Year

Next Year

Next § Years {per
annum)

Past & Years (per
annum}

hitp:/ffinance yahoo.com/quote/CTW Slanalysts

Yahoo Originals

CTWS Analyst Opinion | Analyst Estimaies | Connecticut Water Service, Inc. Stock - Yahoo Finance

CTWE

B5.50%

6.30%

-0.50%

12.80%

6.00%

Parsonal Finance Tech
i »AHW
2.10% 2.20%
[z vt greerEms |
0.89 0.8
077 0.79
0.08 oM
11.60% -130°
Current Qir, Naxt Qir.
072 0.84
0.72 0.84
072 0.84
072 0.84
0.72 0.77
Currani Qtr. Nest Qtr.
N/A NIA
N/A NIA
N/A NIA
NFA N/A
Industry
0.17
0.31
0.00
0.05
Q.08
NiA

6.05%

Market Data

industry News
YO, UL vt
4.20% 7.70%
1213002015 34302016
0.21 0.32
0.2 0.28
B £ 04

-4 80" 12 50°
Cu  nfYoar Next Year
2.03 2.29
2.03 2238
203 229
2.03 229
207 225
Currant Yosr Maxi Year
NA WA
N/A N/A
N/A NiA
NA NiA
Secte 58P 500

4

Coon] &

My Porticlio

Low 47.00

Upgrades & Downgrades »

3 Downgrade Wells Fargo: Outperform

=% Mail

Help

High 47.00

to Market Perform 21208
i A
4 Upgrade f:fgi?pﬁ}fﬁfm Newlsl oy az013
i SoommESCESS
1 Upgmde :aai‘:;?‘;;gghu:‘mam 11302
3 Downgrade ‘éir;nfﬁyb?::‘g?y Seatt (4 voreo08

Mare Upgrades & Downgrades
Data Disclaimer Help / luggestions
Privacy About Our Ady Terms
Follow Yahoo Finance f t
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MSBEX Analyst Opinion | Analyst Estimates | Middlesex Water Company Stock - Yahoo Finance

&
i Sign in A M‘ Mail
L——-—-—-—_———-ﬂ

Finance Home Yahoo Originats Parsonal Finance Toch Market Data industry Nows My Portfolio Help

S&P 500 Dow 30 Nasdan

2,165.14 18,520.96 5,053.34 >

340(046%) S sarponzn) ST 2504t L

MSEX Middiesex Water Co. NasdagGs

41 69 0.11 (0.26%)

10 5D 1M 8M YTD 1Y

Ty Add 1o watchlist
People also watch: CTWS SJW ARTNA YORW CWT

Interactive chart

42.00
4175
L MEAIIBE
ey o ) 1.58]

b 4
i ;gig L BB Teed 41.25
Prev Close 41,58 52wk Range 22,12~ 44,44
Open 4143  Day's Range 4143 - 41.99
8id 4158 x200 Volums 2,122
Ask 41.67 x 100 Avg Vol {3m) 44,561

As of 1:22 PM EDT. NasdagG$s Real Time Price. Marka! open

Summary Conversalions Statistics Profile Financials Options Holders

Historical Data Anglysts  Curre oy USD.

hitpuffinance.yahoo.comiquoteMSEX/analysts

Canyou react?

Q
H

Key Statistics >
Market Cap 677.11M
P/E Ratio (ttm) 32.27
Diluted EPS 1.29
Beta 0.53
Eamings Date Aug 1, 2016 - Aug 5, 2016
Dividend & Yiald 0.80 (1.91%)
Ex-Dividend Date May 11, 2016
Reacomimendation Trends >

; Sin ng Buy

{ s

i Unda

} Selt

i
Recommendation Rating >
0000018

iz



7182018 MSEX Analyst Opinion | Analyst Estimates | Middlesex Water Company Stock - Yahoo Firarce

Finance Home Yahoo Originals Personal Finance

httpi/finance.yahoo.com/quote/M SEX/analysts

3
| B
Tech  MarketData  Industry News My Portfolio Help
Low 31.00 High 31.00

Upgrades & Downgrades >

Janney Mntgrmy Scott:

T Upgrade Nesutral to Buy

51712008

Boenning & Scattergood:
1 Upgrads Market Perform to Market  11/a72007
Outperform

. Janney Mrigmy Scofl: Buy
} Downgrads: ta Nettral BREaGT

Boanning & Scattergood;
Markat Perform 11712006

Janney Mnigmy Scott: Buy s/2srse

Rachael Ray Nutrlsh DISH Natural Dry Dog..
88 '

s4590 $42.42

Choos. I product

Beef 23D 1 Shop now i

Data Discias Help £ Suggeshions
Prvacy About OurAds Tesms

Follow Yahoo Finance f t
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711812016 SJW Analyst Opinion | Analilst Estimates | SJW Corporation Common Stock Stock - Yahoo Finance

Finance Homa Yahoo Griginals fersonal Flnance Tech

TR AYL SN

Sales Growth (year/est)

Earnings History
EPS Est.

EPS Actual
Oifference

Surprise %

EPS Trend
Current Estimate
7 Days Ago

30 Days Ago

60 Days Ago

80 Days Ago

EPS Revislons

Up Last 7 Days

Up Last 30 Days

Down Last 30 Days

Down Last 80 Days

Growth Estimates Siw
Current Gtr. 13.90%
Next Qtr, 26.10%
Current Year ~15.10%
Next Year 10.80%
:r?:; rii‘)‘Years {per 14.00%
Past § Years {per 25.49%

annum}

hip/fiinance.yahoo.comiquote/SJiW/analysls

ER M
3.680% 4.90%
812812015 81282015
0.42 0.57
0.38 0.48
-0.06 L1
~14.30% -19 30
Currant Gir, Next Qir.
.41 0.58
0.41 0.58
G.41 0.58
0.41 0.58
0.41 0.58
Currant Qir Hexi Qir.
N/A NiA
MA NiA
NA N/A
NIA NIA
Induslry
017
0.31
0.00
0.05
0.08
N/A

Market Data

LU

0 40%

123072015

0.29

0.78

0.5

172.40%

Currant Year

1.57

1.67

1.57

1.57

1.74

Currani Year

N/A

N/A

A

NiA

Seclo

SUSIVE

1.50%

3302018

0.21

0.16

0.0¢

3.8

Naxt Ye

1.74

1.74

1.74

1.74

Naxt Year

N/A

NIA

N/A

N/A

S&P 500

@

| D

industry News My Portfolio Help

Low 35.00 High 35.00

Upgrades & Downgrades »

Robert W, Baird: Neutral to

T Upgrade Qutperform

22016

1+ Upgrads Robert W, Baird: Neutral to

Outperform 71612014

-4 Downgrade Brean Capital: Buy to Hold 8212013

4 Upgrads  Srean Mumay: Hold to Buy 2232012
Ladenburg Thalmann: Buy  e/820m

4+ Upgrads  Brean Mumay: Sefl to Mold 202472011

More Upgrades & Downgrades ]

R

You could save” on
a 90-gday prescription with
ESTRING $15 Co-Pay C

SEPGHTANT SAFETY (HFORMATION
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Data Disclaime  Help / Suggestions

Privacy About OQuwr Ads  Terms

Follow Yahoo Finance § t
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YORW 31.19-0.07 -0.22% ' The York Water Company - Yahoo Financs

Finance Home Yahoo Qriginals Personal Finance Tech Market Data industry News

P AL D i REC) 44 pamt
Sales Growth (year/est) 1.60% 0.80% 1.60% 5.10%
Earnings History 62072018 SF2612015 120302015 33012016
EPS Est. .25 0.26 0.23 02
EPS Actual 0.22 G.28 0.27 018
Differance 003 0.02 0.04 0.0
Surprise % <40 00% 7.70% 17.40% ~5.00%
EPS Trend Currant Qitr. Next Qir. Currand Yen Nex! Year
Cumant Estimate 0.23 0.2 0.97 1.05
7 Days Ago 0.23 0.29 0.87 1.06
30 Days Ago 0.23 0.28 0.97 1.05
60 Days Age 0.23 028 0.97 1.05
0 Days Ago 0.23 0.28 1.01 108
EPS Revislons Currant Otr. Next Qi Cu  ntYear Next Year
Up Last 7 Days N/A N/A WA NIA
Up Last 30 Days NiA NIA N/A N/A
Down Last 30 Days NIA NA NIA NA
Down Last 80 Days N/A NA NA N/A
Growth Estimates YORW Industry Sevia S&P 500
Cument Qtr. 4.50% 0.17
Next Qtr. 3.60% 0.31
Current Year N/A .00
Next Year 8.20% 0.08
ey o et 4.50% 0.09
:::;nﬁ)y"a’s (per 7.90% NIA

hitp:/finance yahoo.com/quote/YORW/analysts

o

o v

My Portfolio Halp

Low 26.50 High 2550

Upgrades & Downgrades >

Boenning & Scattergcod‘:\

T Upgrade Nautrai to Qutperform Zzms
Boenning & Scaltergood:

Neutral 1613201

1 Upgrade  Brean Mumay: Hold to Buy ~3mmon

1 Downgrade  Brean Murrsy: Buy to Hold121o2010

Brean Murray: Buy 412712009
Janney Mntgmy Scaott:
4+ Upgrade Neutral {o Buy 7£25/2008
{ More Upgrades & Downgrades

Data Disclalmer Halp 7 fuggestions
Privacy Aboul Ow Ad. Tenns

Foliow Yahoo Finance f t
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7118/2018 Earnmgs Estimates for American States Water Co (AWR) from Morningstar.com

S e S s 3

togIn Premlum Company Site  Company News

Membershlp Homa Portfolic Stocks Sonds Funds ETFs CFF Markets  Tools Real Life Firance Discuss
pIIA Guld Light Crude o
18514,45 8.08{0.04%) 1335.00 8.50(0.84%) 4§03 -0.92(~2.00%}
* .
American States Water Co AWR EFTRADE
BN £ T

Quote  Chast Stock Analysis  Performance Key Ratu Financials  valuation Insiders Ownership Filings Bends

the 3t Wail Street Estimates

Annual Earnings Estimates AWR

Should you be buying stocks
1272016 1272017
right now?
usp Growth % usn Growth %
High 1.7 6.3 1.80 5.9 if you have a $500,000 portiotio, you
should downlcad the latest report by
Low 170 6.3 e 59 Forbes columnist Ken Fisher's firm. 1t tells
Mear 1.70 6.3 1.80 5.9 you where we think the stock matket is
Median L7 6.3 1.80 5.9 he;d::sand Wlm‘ m:hisgust::adf report
ncludes our stock market forecast,
30 Days Age 170 6.3 1.80 5.9 plus research and analysis you can use in
80 Days Agc 1.70 6.3 1.80 59 your ponfguo ﬁgh{ niow. Dot miss it!
90 Days Agc — -— — - Get Y, Guidel
Numbe OF Estimates 1 1 PISHER INVESTMINTS
16
A ve Portolio from E%T) £
Analyst Ratings Ay
Five-Ye ‘'GrowthFfe ast Industry Avg Forward Comparisons AWR
BY Growth Forward PEG
Av srage Rating Last Month Industry Avg S&P 500 Avg Fa by pie Rats
3.0 - - - AWR - 25.5 -
Industry - - -
sy
S&P 500 8.8 18.4 -
Total Numbe of Analysts:
Buy g
Qutperform a
Hold 1
Underperform ]
Sell g
1
<

We vailu :ye - feedback. Let us krow what yo : think,

. -

hitpfirancials.morningstar.com/valuationfearnings-estimates. himi 7E=AWR 000002%)’2



TNY2016 Earnings Estimates for American Water Works Co Inc (AWK} from Morningstar.com.

R s P - A TS A NI A G 05 S A AN A SISt ANl 3 R by ’ P ers e e : Dy SO WIS e 3
LogIn  Premium Company Site  Company News
Welcomet
Membership Home Portfolin Stueks Bonds Funds ETFs CEF Markels Yools Real Life Finanos Discuss
DIEA Gold ight Cruds
18514,49 8.08{0,04%) 1335.00 8.50{0.64%} 45,03 -0.92(-2 0%}

American Water Works Co Inc AWK

Opanar AgLaunt
o S wlessibaneteate e St

L ’
Quote  Chart Stock Analysis  Performar Key Ratic  Financials  yajgation Insklers Ownership Fliings Bonds

ar gt Wall Street Estimates

Annual Earnings Estimates AVK

1273016 1272017
uso Growth % 350 Growth Y
High 2.88 8,3 3.23 128
Low 2.75 4.2 295 7.3 \
Mean 2,83 7.2 3.08 8.8
Media 2.84 7.6 310 9.2
30 Days Agc 2.80 6.1 3.02 7.9
60 Days Agc 2.80 8.1 2.85 5.4
90 Days Age - - - -
Numbe * of Estimate 3 1
Bead This Before the Retirament Crisls
Analyst Ratings AW~
Five-Year Growth Forecast Industry Avg Forward Comparisons AWK
6.5% -
5Y Growth Forward PEG
Average Rating Last Month Industry Avg SaP 500 Avg Fo stO% P/E Ratia
3.8 - - - AWK 6.5 28.7 4.4
Industry e - —
¥ H
S&P 500 a8 18.4 o
Total Numbe of Ar alysts:
Buy 3
Outpe rform 0
Hold 1
Unde rparform 0
Sell 1
We value yo - feedbagk, Let us know what you think,
TN Y BRI . € AR oo §
0000023

hitp:/ifinancials morningstar.comivaluaion/earnings-estimates iimiP=AWK 12



7/18/2016 Earnings Estimates for Agua America inc (WTR) from Morningstar.com

togin Premium Company Sie Company News

Membership Home Portfolio Stacks Bonds Funds EYFg
18514.49 £.08{0.04%:) 1335.00 8.50{0.64%} 45,03 -(.521~-2 O05h}
DA Gokd Light Crude

Aqua America Inc WTR

Hye E- Print PN rpr Da G
Quote  Chart Stock Analysis  Performance  Key Ratios Financlals  valuation

Leln atic Wali Str at Estimate

Annhual Earnings Estimates WTR

Markets Toals Real Life Fir ance

Insiders QOwnership Filings Bonds

12/2016 12/2017
usn Grawth % usD Grawth %
High 1.3% 18,4 1.45 7.4
Low 134 172.5 1.38 3.0
Mear 1.35 18.4 1.42 5.2 b ) bt ot .s‘lw“l FRV 8 g, N
Median 1.38 18.4 1.42 6.9 3 mmn b 'wm ; h:tm nn m.xb; :
30 Days Ago 1.35 18.4 142 5.2 FEahT £t IS e
60 Days Agc 1.3% 18.4 142 5.2
90 Days Agc — - - —
Numbe >f Estimates 3 3
Analyst Ratings W7~
Five-Ye  Growth Forecast Indutry Avg Forward Comparisons WTR
5Y Growth Forward PEG
Average Rating Last Manth Industry Avyg SKP 500 Avg Fo  ast %% P/E Rath
4.3 - bl — WTR - 25.2 -
Industry - - —
8
S&P 500 8.8 18.4 -
Tota! Numbe of Annalysts
Buy 2
Outperform 1]
Hold 1
Underperform 0
Sell 0
We vali  yo - feedback. Let us know what you think,
il oy v (Ol A S Sy Ei SN o TRV

http:ii?’mancials.mcmingstar.comivafuatim!earnmgs-esﬁmétes.hbnf?t:WTR
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Mambarship

California Water Service Group CWT

Quote Chart

Y fuath

DIIA
18514.49 8.08(0.04%)

Earnings Estimates for California Water Service Group (CWT) from Morningstar.com

Welcomet

Home Portfollo Stocks

Gold
1335.00 8,50{0.64%)

i1 A ge
Stock Analysls Performance Key Ratios Financlals  yaluation

Wall Str ot Estimiates

Annual Earnings Estimates CWT

ot

v-r

Bonds

.

Funds ETFs

Light Crade
45,03 ~0.92{-2.00%)

P

Ont: @

CEF

Markets

LogIn  Premium  Company Site

Company News

| Tools Real Life Fin nece

insiders Ownership Flings Bonds

FORLESSH

1272018 12/2017
Uso Growth % uUsn Growth %
High 1.15 22.3 1.35 17.4
Low 1.15 22.3 1.35 17.4
Me 118 22.3 1.35 174
‘Median 1.15 22.3 1.35 17.4
30 Days Ago 1.15 22,3 1.35 17.4
80 Days Ago 115 22.3 1.35 17.4
90 Days Age o - — -
Numbe * of Estimates )3 b
Read Th ha Ratirament Crisls
Analyst Ratings - WT
Five-Ye * Growth Forecast Industry Avg Forward Comparisons CWT
' BY Growth Forward PEG
Average Rating Last Month Industry Avg SAP 500 Avg Fo  st% p/e Ratle
3.0 - - — CWT - 28.7 -
Industry - — —
Bl oy
S&P 500 a.8 184 -
Total Numbe of Analysts:
Buy [+]
Outperform [}
Hold 1
Underperform 0
Seli 0
We  alue yo - fesdback. Let us know what you think,
% WA, W WL -y e S g o T
0000025

hitp:/financials morningstar.comivaluationfearnings-estimates hmi?=CWT
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71182016 Earnings Estimates for Connecticut Water Service Inc {CTWS) from Morningstar.com
SR T S e o e S e

ieg In  Premium Company Site  Company News

Welcomel

-
((,.3 B J

R T

Mambership Homs Portfollo Stocks Bonds Funds ETFs LEF Markets Tools Reeal Life Finance Discuss
Gol Light C¢
?gs:ﬁ:.‘w 8.08{0.04%) 15’3?.:30 8.50(0.64%) a3 »0."9‘12!(’ ' 00%)
g i gE¥TgXSE
Connecticut Water Service Inc CTWS %

b e

et

‘3 i
Quote  Chart Stock Anaiysis Performance Key Ratios Flnanclals  yaluation Insiders Ownership  Filings Bonds

3B 3he Wall Str a2t Estimates

Annual Earnings Estimates CTWS

Should you be buying stocks
right now?
Growth % Growth %
High If you have a $500,000 porifolio, you
ghould download the latest report by
Low + Forbes columnist Ken Fisher’s firm. it tells
Mear you where we think the stock marketis
Median headed and why. This must-read report
30 Davs Agc includes our latest stock market forecast,
s hg plus research and analysis you can use in
60 Days Ago your portfofio right now. Don't miss itt
o Davs Ago Q!fqulde!
Numbe >f Estimates o i Frsnrm Immmnﬁxzm
Download FREE ort:
Analyst Ratings CTWS The Real Cost of Hidden Fee:
Five-Ye °GrowthFc  ast Industry Avg Forward Comparisons CTWS
5Y Growth Forward PEG
Average Rating Last Manth Industry Avg S&P 500 Avg Fo  st% P/E Ratlo
— — — - CTWs -~ - -
Industry — —
S&P 500 8.8 18.4 -
Tatal Numbe of Analysts
Buy -
Qutperform o
Hold
underperform
Saif -
We valu yvour feedback, Let us know what yo 1 think,
g R, P4 g B URT NIRRT R SERSU NG

. . . 0000026
hiip:Ainancials.morningstar.comivaluation/earnings-estimates himi?=CTWS 12
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Earrings Estimates for Middiesex Water Co {MSEX) from Morningstar.com

MDA s . 1 IO <GS IN SIS A M IS 4 5 T S A5 g5 A o P S A N —— PRI 005 A e AN N NS A S %
Llog In  Premium Company Site  Company News
Welcome!
Membarship Homs Portfollc Stocks Bands Funds Elfs CEF Markats Tools Ranl Life Finance Discuss
DIIA “gom tght crude
18514.49 8.08{0.04%) 133500 8.50{0.64%) 45,03 092{- 00%:;
5 21,078%
- Pt 21
Middlesex Water Co MSEX EESh Soason
&; & wWhnt's
Al st fbe Afu H t
Quotes Chart Stock Arslysts  Performance Key Ratk  Fin  dals  yaation Irsiders Ownership Flilngs Bonds

Vaduatn Wall Street Estimates

Annual Earnings Estimates Mu8X

Should you be selling your
i .
stocks right now?
Growth Growth % )
‘ If you have a $500,000 porifolio, you
High should download the latest report by
Low Fores columnist Ken Fisher's firm. it
Mear {ails you where wa think the stock markst
Medgian is headed and why This must-read report
includes our latest stock market forecast,
30 Days Age plus research and analysis you can use in
§0 Days Ago your partfolio right now. Don't miss it
50 Days Ago Click Here to Download Your Report!
Numbe - of Estimates ‘ Piv.. i INVESY . 63eTs
ead Thig B: tirement
Analyst Ratings MSEX
Fiva-Ye  Growth Forecast Industry Avg Forward Comparisons MGE:
5Y Growth Forward PEG
Average Rating Last Manth Industry Avg SAP 500 Avg Fo  st% P/E Ratio
— e - - MSEX - - -
Industry - - -~
S
S&P 500 8.8 18.4 -
Tetlf Numbe of Analysts:
Buy -
Qutperform -
Hald
Underperform -
Sell -
Wwe value your fesdback, Lett : kr ow what yo | think,
E LEEF oo 14 SRS 4 Ei e AL T e ot ey . b yhcec o A
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Earnings Estimates for SJW Corp {SJW) from Morningstar.com

Log in Premium  Company Site

Company News

Membership Home Portfolio Stacks Bonds Furis ETFs {EF Markets Tools Real Life Flrancs Discuss
“Drra Gold Light Crude
18514.49 8.08(D.04%) | 1335.00 8.50(0.54% ) 45,03 -0 92{-2 N0%)
gy AL,078%
sSJw Corp Siw Pl T -
%, 4 Amazon
8 oo ﬁ wWhat's
i 3 M
Quote  Chart Stock Anailysis Performance Key Ratios Flnanclals  vyajyation Insiders Ownership Filings Bonds
Vo ati wall Sty at Estimates
Annual Earnings Estimates SIw
Growith % Growth %
High -
Low
Me
Medla
30 Days Ago
80 Days Ago
90 Days Age
Numnber of Estimates
AD Read This Before the Retirement Crisls
Analyst Ratings 5JW
Five-Ye - Growth Foracast Industry Avg Forward Comparisons 51w
5¥ Growth Forward PEG
Au  age Rating Last Month Yndustry Avg SKP 500 Avg Fo ecast % P/E Ratu
- - - - SIW - - -
Industry - -
s
S&P 500 8.8 8.8 -
Total Numbe of Analysts:
Buy o
Outperform -
Hold —
Underparform -
Seli -
)
Wwa vali -y fgedback. Lett | know what you think,
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Earnings Estimates for York Water Co {YORW) from Morningster.com

R, »]

tog In  Pramium  Company Sita Company Naws

Get the managed portfolio that self-adjusts

Membership Home Portfolic Stacks Bonds

Light Crade
a

D3ia Gold
18514.49 8.08{0.04%) 1335.00 8.50{0.64%) 03 -0.92(-~

York Water Co YORW

- T

Quote  Chart Stock Analysls  Parformance  Key Ratic  Finarclals

Wall Stre st Estimates

Annual Earnings Estimates YORW

Growth !

Meadian

30 Days Ago
£0 Days Age
90 Days Aga

Numbe of Estimates

Funds

ETFs

DO}

Valuation

Growth %

CEF

Insiders Ownership

Analyst Ratings ORW

Flua-Ya

rGrowth Fo  ast

Industry Avg

Av rrage Rating Last Month

Industry Avy

Total Numbe  of Analysts:

Buy

Cutperform -
Hold -
Underperform -
Sell

Wa valuz your fzedhack. Let us know what you think.

WGP K YL,

S&P 500 Avg

Markets Tools Reat Life Finance

Flings Bonds

Read This Baforg the Ratirament Crislg

Forward Comparisons YORW

5Y Growth
Fo coast %

Forward PEG
BE Ratlo

YORW - — —
Industry - -— -

S&P 500 8.8 184 -
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7182016 AWR: AMER STATESWTR

t

- Detailed Estimates - Zacks.com

5

( Quote Lr Search )

I ZACKS

Our Research. Your Success.

Amer States Wtr: (AWR)

{Re 1l Time Quote From BATS)

$43.15 usp
D27 (-D.62%)

Updated Jul 18, 2016 01:16 PM ET

Volume:

Open:

Prior Closa:

24,087 Zacks Rank[%:
$4348 Style Scores [T

§43.42

Joln

Signin  Help

Add:npartfolfo { ” ’ ]

e (OO0

Value: D | Growth: D' {Momentum: D ]VGM:G

View All Zacks Rank #1 Strong Buys

DETAILED ESTIMATES

Amaer States Wir (AWR) Quote Overview 1 Estimates |+ Amer Statds Wir (AWR) Detalled Estimates

Detailed Estimates

Estimates

Next Report Date
Curvent Quarter
Eamings £SP 1
EPS Last Quarter
Last EPS Sumrise

Growth Estimates
Current Qfr (06/2016})
Next Qir (09/2018)
Current Year (12/2016)
Next Year (12/12017)
Past 5 Years

Next 5§ Years

pE
PEG Ratio

8i2116
0.47
0.60%
0.47
A7.65%

“EnterSymbal

Current Year 1.68

Next Year 1.72
EPS(TTM) 157

PIE (F1) 26.09

ABR 3,67

AWR IND S&P

14,63 NA NA

/283 NA NA

340 670 18.00

3.60 1850 8.50

10.30 3.30 4.90

380 1180 NA

2608 2930 18.20

8.78 2.53 NA

Learn More About Estimate Research

See Hrokerage Recommendations

i See Earnings Report Transcript

-

Premium Research for AWR

Zacks Rank [
Zacks Industry Rank {71
Style Scores ¥l

Anoid ]

84 / 265 (Top 24%)

Value: D | Growth: D | Momentum: D | VGM:[ ]
Research Reports for AWR 7

{ Change in fast 30 days)
View All Zacks Rank #1 Strong Buys
Learn to Profit fram the Zacks Rank

Mor 1 Pramium Research)

Analyst | Snapshot.

Sales Estimates

hitpsAwww.zacks comistock/quote/awr/detailed-estimates

Current Qir

Resoarch Reports for AWR {7):

r

Chart for AWR

Chats for AWR

N ]L\J::f:

T e L

v

-

Hdy 18 2016

R
ER

© nusterola gam

Interactive Chart | Fundamantal Charts

Tt sday !r; 1 Wesk
AWR
bh

0;
Slates

In 1Month  In 3 Menthg

Next Qtr Current Year

obbE30
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AWK: AMER WATER WORK - Detailed Estimates . Zacks.com

{ Quote s Search D)

ZACKS

Our Research. Your Success.

Amer Water Work: (AWK)
{Re al Time Quote From BATS}

$84.49 usp Voiume: 534,383 Zacks Rank {1
£.40(0.12%) Qpan: $81.80 Style Scores i
Y Updated Jul 18, 2018 0116 PMET  Pr rClose: $81.59

Join  Signin Help

Addoporsoio |4 ]
e JOO0OM

Vaiue: & {Growth: B |Momentum: A |VGM'.B

View All Zacks Rank #1 Strong Buys

DETAILED ESTIMATES

Amer Water Work {AWK) Quote’ Qvervlew ) Estimates | Amer Water Work {(AWK) Detallad Estimates

Detailed Estimates Enter Symbol
Estimates
Next Report Date 8316 Current Year 283
Cumrent Quarter 0.72 Next Year 3.03
Eamings ESP 1 5.56% EPS(TTM) 2.65
EPS Last Quarter 8.72 PE (F1) 28.86
Last EPS Surprise 0.06% ABR 2.25
Growth Estimates AWK IND S5&P
Current Qir (06/2016} 8.13 NA NA
Next Qtr (09/2016) 6.48 NA NA
Current Year (12/2018) 7.10 670 18.00
Next Year {12/2017) 7.30 1880 8.50
E Past 5 Years 11.70 3.30 4.90
Next § Years 720 1180 NA
PE 2886 2030 18.20
o PEG Ratio 401 253 NA
Learss More About Estimate Research
See Brokerage Recommendations
Ses Earnings Report Transeript
Premium Research for AWK
Zacks Rank 7] Asw( ]
Zacks Industry Rank [7 64 1 265 (Top 24%)
Style Scores [
Vaiue: D | Growth: B | Momentum: A | VGM:{
Research Reports for AWK {7 Analyst | Snapshot
{ : Change in last 30 days)

View All Zacks Rank #1 Strong Buys
Learn to Profit from the Zacks Rank

More Pramium Research

Sales Estimates

Cutrent Gtr
htips/iwww.zacks comistock/guotelawk/detzited-estimates

Research Reports for AWK 7);

~

Chart for AWK

Chasts for AR

niy 15 2016 Oquoiem  om
Interactive Chart | Fundamenial Charts

Tussday naWaek  In rMonth  in3 Months
AWK
America
Vate-
s
Next Qitr Current Year OU@GGS‘T
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WTR: AQUA AMER ING - Detailed Estimates - Zacks.com

( CQuole or Search

)

A ZACKS

Our Research. Your Success.

Aqua Amer inc: (WTR)
| {Real Time Quote From BATS)

| $34.04usp
36,01 (0.03%)

Updated Jul 18,2018 0116 PMET

Voluma:

Qpen:

Prior Close:

$34.03  Style Scores I
$34.03

197,690 Zacks Rank %

Join  Signin

Help

Add toportiollc | 4 )l

«set ()00

Value: F | Growth: B [Momentum: A iVGM:m

View All Zacks Rank #1 Strong Buys

DETAILED ESTIMATES

Aqua Amer Inc (WTR} Quote Qverview | Estimates 1 Aqua Amer Inc (WTR) Detalled Estimatos

Detailed Estimates

Estimates

Naxt Report Date
Current Quarter
Eamings ESP 7]
EPS Last Quarter
Last EPS Suprise

ANCRI216
0.33
0.00%

Cument Year
Next Year
EPS(TTM}
0.33 P/E (F1)
3.57% ABR
‘BMO = Bafo » Merket Ope

Ente - Symbol

1.33
1.41
1.27

25.50

2.56

*AMC 2 Alte* Markat Close

Growth Estimates WTR IND 5aP
Current Qtr (06/2016) 3.13 NA NA

" Next Qtr (09/2016) 821  NA  NA
Curent Year (12/2016) 580 670 1800
Next Year (12/2017) 580 18890 B30
Past 5 Years 1250 330 490
Next 5 Years 6.30 1160 NA
PE 2550 2830 1820
PEG Ratio 403 253 NA
Learn Mors About Estimate Research

e See Brokerage Recommendations

See Earnings Report Transeript
Premium Research for WTR
Zacks Rank (7 ¥ sail_]
Zacks Industry Rank {7) 84/ 265 (Top 24%)

Style Scores I

Vaiue: F | Growth: B | Momentum: A iVGM:D

Ressarch Reports for WTR %)

{ : Change in last 30 days)
View All Zacks Rank #1 Strong Buys

Learn to Profit from

the Zacks Rank

More Pramium Ressarch:

Analyst | Snapshot

Sales Estimates

Hipsdiwww.zacks.com/stock/quoteliwir/detailed-estimates

Research Reports for WTR I}

”

Chart for WIR
Chasts For WTR

g
T o

My b1 3 29'1.5 £ quotemedts com
Interactive Chart | Fundamental Charts

T sday  in 1Week I 1Month  In 3 Months
WTR
Aqu..
Ametica, | .
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CWT: CALIF WATER SVC - Detalled Estimates - Zacks.com

( Quote or Search

)

D\ ZACKS

Our Research. Your Success.

DETAILED ESTIMATES

ne

}

Calif Water Svc: (CWT)

(Real Thing Quate From BATS)

$32.76 usp
-0.25 (-0.76%)
Updated Jul 18, 2016 01:16 PM ET

Volumae:
Opean: $32.5%1 Style Scoras M
Prior Close: $33.01

Join

Sign in

Help

(#] Add to portolia r;;;‘“——“_ J
e ()OO0

68,588, Zacks Rank {9:

Vaiue: B jGrowth: € {Momentum: B (VGM:D

View All Zacks Rank #1 Strong Buys

Calif Water Svc {CWT) Quote Overview : Estimates » Callf Water Sve (CWT) Detalled Estimates

Detailed Estimates Enter Symboi
Estimates
Next Report Date  "®07/28M6  Cument Year 1.04
Current Quarter 0.27 Next Year 1.37
Eamings £ 1] 0.00% EPS(TTM) 6.8
EPS Last Quarter 027 PIEF1) 31.80
Last EPS Surprise A66.67% ABR 3.00
"BMO = Belory Market Ope  *AMC = Afisr Markat Close
Growth Estimatas CWY IND S&P
Current Gitr (06/2016) 28.57 NA NA
Next Qtr {08/20186) 10.58 NA NA
Current Year (12/2018) 10.40 670 1800
Next Year (12/2017) 3240 18.90 8,50
Past 5 Years 0.80 3.30 4.80
Next 5 Years ¢10 1160 NA
PE 3180 2930 1820
PEG Ratio 3.5 2.53 NA
Learn More About Estimate Research
See Brokerage Recommendations
See Famnings Report Transcript
Premium Research for CWT
Zacks Rank Asw[ ]
Zacks Industry Rank 7! 64 / 265 {Top 24%)

Style Scores 7

Value: D | Growth: C | Momentum: B [VGM:E:I

Research Report for CWT
{ = Change in last 30 days)

Snapshot

View All Zacks Rank #1 Strong Buys
Learn {o Profit from the Zacks Rank

Mora Pramium Rasearch

Sales Estimates

hitps:/Awww.zacks com/slock/quote/cwi/detailed-estimates

Research Report for CWT [T}

Chart for CWT

Chists for CWT
)
Kily 18, 203% © quetamedia tom
Interachive Chart | Fundamental Charts
Tuesday  In «Wesk In 1Month  In3 Months
CWT
Calfo nia

Wate
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71872016 CTWS: CONN WATER SVC - Detalled Estimales - Zacks.com

i ’ ( Quote 1 Sesgrch )

Join  Signin  Help

A ZACKS

Qur Research. Your Success.

-Conn Water Sve: (CTWS) Add to portfolio | /2%

{Real Time Quole From BATS)

$54.72 usp Velume: 13549 Zacks Rank 7 2-Buy DDBDD

026 (0.50%) Open: $51.94 Style Scores IT: Value: D |Grawth: F |Momentum: D IVGM:[]
Updated Jul 18,2018 01118 PMET Py -Clo $51.08

View All Zacks Rank #1 Strong Buys

DETAILED ESTIMATES .
Conn Water Sve ({CTWS) Quats Overview 1 Estimates ) Conn Water Svg (CTWS) Dotalled Estimates

Detailed Estimates “Enter Symbol Research Reports for CTWS I;
' , -
Estimates Chart for CTWS
Next Report Date 8/5/16  Curont Year 2.03 Chaets for CTWS
Cument Quarter 0.70  Next Year 228
Eamings ESP 1] 0.00% EPS{TTM) 2.04
EPS Last Quarter 6.70 PIE (F1) 25.61
Last EPS Surprise £.67% ABR 3.80
July 18 2016 Oqueten  om
Growth Estimates CTWS IND S&p Interactive Chart | Fundamental Charts
Curent Citr {06/2018) 4.09 NA NA
Next Qtr (08/20186) 7.59 NA NA
Cument Year (12/2016) -0.50 670 1800
Nelxt Year (12/2017) 1280 1880 850
{ Past 5 Years 140 330 4.90
Next 5 Years 600 11680 NA
PE 2581 20,30 1820
PEG Ratio 427 253 NA

Learn More About Estimate Rescarch

See Brokerage Recommendations

Premium Research for CTHS

Zacks Rank 11 Fy BuyD
Tussday in1Wesk In tManth  in 3 Monihs
Zacks Industry Rank I} 64/ 285 (Top 24%) CTWS
Style Scaras I %Z'ﬁ'?ecmm
Value: D | Growth: F | Momentum: D | vem:[_)
Research Reports for CTWS {7 Analyst | Snapshot
{ = (hange In last 30 days)

View All Zacks Rank #1 Strong Buys
Learn to Profit from the Zacks Rank

Morg Premlum Research)

Sales Estimates

Current Qir Next Qtr Current Year Mext Year
(ND} {ND} {12/2018} {12017}
0000034

hitps/iwww.zacks.com/istock/quote/clws/delailed-estimates 13
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MSEX: MIDDLESEX WATER - Detailed Estimales - Zacks.com

| |

( Quote or Search D}

A ZACKS

Qur Research. Your Success.

DETAILED ESTIMATES

Middlesex Water: (MSEX)
{Rs& al Time Quate From BATS)

Join  Signin Help

Add o portiolls | 2 j]

Value: NA | Growth. NA | Momentum: NA | VGM: NA

$41.68 usp Volume 19,87¢ Zacks Rank (%
+0.08 (0.18%) QOpen: 54143  Styls Scores 1%
Updated Jul 18, 2016 01:16 PMET  Prior Close $41.58

View All Zacks Rank #1 Strong Buys

Middlesex Water (MSEX) Quote Overview » Estimates ;) Middissex Water (MSEX) Datallad Estimates

Detailed Estimates Enter Symbot

Estimates

Next Report Date 81116  Cument Year NA
Current Quarter NA  Next Year NA
Eamings ESP 7 0.00% EPS{TTM) 1.29
EPS Last Quarter NA PIE (F1) NA
Last £EPS Surprise NA ABR NA
Growth Estimaths MSEX ND S&P
Current Qtr (06/2016) NA NA NA
Next Qir (08/2016) NA NA NA
Cumrent Year (12/2018) NA 870 18.00
Next Year (1272017} NA 1880 8.50
Past § Years NA 3.30 4.80
Next 5 Years NA 1180 NA
PE NA 2830 18.20
PEG Ratio NA 253 NA
Learn Mora About Estimate Research

See Brokerage Recommendations

Premium Research for MSEX

Zacks Rank {71 NA
Zacks Industry Rank 7] 847 285 {Top 24%)
Style Scores %

Value: NA | Growth: NA | Momentum: NA | VGM: NA

Research Report for MSEX 1 Snapshot
{ = Change in last 30 days)
View All Zacks Rank #1 Strong Buys
Learn to Profit from the Zacks Rank
More Pramium Re  rehs
Sales Estimates
Current Gitr
(ND}

hitps/ivww.zacks com/stockiquote/msex/detailed-astimates

Chart for MSEX

Chaits for MSEX
§

) Juby 18 201 Qotem om
Interact ve Chart { Fundamental Charts

Tu sday  IniWeek in iMonth In3 Months
MSEX
Muddlase
Wate-
Al
Next Qir Current Year Next Year
{ND} (ND) {ND}
0000035

3



7/18/2018 SJW: SIW CORP - Detalled Estimates - Zacks.com
l ( Quote of Search )
Jolin  Signin  Healp
7y
ZACKS
Our Research. Your Success.
Sjw Corp: (SJW) Add to portiollo | _o# )
{#e ai Time Qu ate From BATS)
$38.80 usp Volume 13,302 Zacks Rank % e (00
0.54 {(-1.37%) Open: $3937 Style Scores % Value B |Growth: B [Momentum: F [VGM:D

DETAILED ESTIMATES

10

Updalad Jul 18, 2018 01:18 PMET

Prior Close:

$38.34

View All Zacks Rank #1 Strong Buys

[

Sjw Corp {SJW) Quote Overview . Estimates : Sjw Corp {SJW) Dotailed Estimates

5

Enter Symbol

Detailed Estimates

Estimates

Next Report Dats  “MC7/27116  Cumrent Year 1.57
Cument Quarter 0.41 Next Year 1.74
Eamings ESP {11 0.00% EPS(TTM) 1.77
EPS Last Quarter 041 PIE F1) 25.06
Last EPS Surprise -23.81% ABR 3.00

*BMO = Bafo 1 Markest Ops

*AMC 5= Aftar Market Closa

Growth Estimates SJwW IND S&p
Current Qfr {06/2016) 1388 NA  NA
Next Qtr (0972016} 26.09 NA NA
Current Year (12/2015) ~15,10 670 18.00
Next Year (12/2017) 10.80  18.50 8.50
Paest § Years 18.50 3.20 4.90
Next 5 Years NA 1160 NA
PE 2508 2930 18.20
PEG Ratio NA 2.53 NA
Learn More About Estimate Research

See Brokerage Recommendations

See Eamings Report Transcript

Premium Research for SJW

Zacks Rank 17 Avota[_]
Zacks Industry Rank [ 64/ 265 {Top 24%)

Style Scores {7

Value: B | Growth: B | Momentum: F | vea:{ |

Research Report for Saw &)
{ - Change in last 30 days)

View All Zacks Rank #1 Strong Buys

Learn to Profit from the Zacks Rank

Mo+ Premium Resesrch)

Shapshot

Sales Estimates

hitps:fwww zacks com/stockiquotelsiwidatatied-estimates

Research Report for SJW {7

e

Chart for SJW

Chaits for’SM .

w«_w IS — i S— -

SN i

V\j‘m‘" ‘\...4;“.‘ \::t:fd
}\Ey bi.] 231\‘- o’quoume
Interactive Chanl | Fundamental Charts
Tuesday I sWeesk  In iMonth  In 3 Monthe
SIW

Spr
Corporation

0000036

43



7/18/2016

YORW: YORK WATER CO

- Detailed Estimates - Zacks.com

( Quote or Search )

£ ZACKS

Our Research. Your Success.

DETAILED ESTIMATES

‘York Water Co: (YORW)

{Real Time Quole From BATS)

$31.26 usp
0.00 (0.00%)

Updated Jul 18,2018 0118 PM ET

Volume
Open:

Prior Close:

21,605 Zacks Rank[?;
$31.28  Style Scores 7

$31.26

Join  Signin  Help

Addtoportiolio [ y
swoe (JUICI0OI0

Value: F |Growth: € | Mamentum: D ]VGM:D
View All Zacks Rank #1 Strong Buys

York Water Co (YORW) Guota Ovarview - Estimates ©» York Water Co (YORW) Detailed Estimates

Detailed Estimates Enter Symbol
Estimates

Next Report Date 8/4116  Current Year 0.87
Curent Quarter NA  Next Year 1.85
Eamings £8P % 0.00% EPS{TTM) 0,96
EPS Last Quarter 0.26 PIE (F1) 32.23
Last EPS Surprise 3.85% ABR 5.00
Growth Estimates YORW IND  S&P
Current Qir (06!201_6) NA NA NA
Next Qtr (09/2016) NA NA NA
Curment Year (12/2016) 0.00 870 18.00
Next Year (12/2017) 820 1890 B.50
Past 5 Years 7.10 3.30 4.90
Next § Years NA 1180 NA
PE 3223 2930 1820
PEG Ratlo NA 2.53 NA

Learn Mora About Estimate Research

Ses Brokerage Recornmendations

Premium Research for YORW

Zacks Rank 1]

Zacks industry Rank 71

Style Scoras I

Anoid(_]

64 / 265 (Top 24%)

Value: F | Growth: C |'Momentum: B | ven:{ )
Research Report for YORW Ul

{ = Charge In last 30 days)
View Ali Zacks Rank #1 Strong Buys
Leamn to Profit from the Zacks Rank

Mcre Premium Research:

¢

Snapsﬁot

Sales Estimates

*hitps #www.zacks.com/fstock/quotelyorw/detailed-estimates

Current Qir

{ND)

Rasearch Report for YORW {7

Chart for YORW
Chans for YORW

Jly i 2015 0 qaxie om
Interactive Chant | Fundamental Chiarts

Tussday. I aWesk In tMonth  in3 Monthe
YORW
The York
Wate-
Next Gtr Current Year Next Year
{ND) {ND) (ND)
0000037

13



Journal of Accounting, Auditing
& Finance

hitp://jaf.sagepub.com/

A Note on the Relationship between Firm Size and Return in the Electric
Utility Industry
Wallace Davidson Ill, Kenneth Ferris 1l .and William Reichenstein 11|
Journal of Accounting, Auditing & Finance 1993 8: 193
DOI: 10.1177/0148558X8300800301

The online version of this article can be found at:
hitp:/fjaf.sagepub.com/content/8/3/183

Published by:
®SAGE

hitp://www.sagepublications.com
On behalf of;

Sponsored by The Vincent C. Ross Institute of Accounting Research, The Leonard N. Stern
School of Business

Additional services and information for .{ounéai of Accounting, Auditing & Finance can be
ound at:

Email Alerts: hitp://jaf.sagepub.com/cgifalerts
Subscriptions: hitp:/jaf.sagepub.com/subscriptions
Reprints: http/fiwww.sagepub.com/journalsReprints.nav
Permissions: htip:/flwww.sagepub.comfjournalsPermissions.nav

Citations: hitp/fjaf.sagepub.com/content/8/3/193 refs.html

»» Version of Record  Jul 1, 1963
What is This?

Dowrloaded from jaf segepub oom by g ton? Tber & 2012

0000038



A Note on the Relationship Between
Firm Size and Return in the Electric
Utility Industry

WALLACE Davipson, III#
KENNETH FERRIS**
WILLIAM REICHENSTEIN***

Prior research has argued that given the well-documented inverse
relationship between firm size and market returns, smaller utilities
should be allowed to earn higher accounting rates of return than
larger utilities. To test the validity of this argument, this study
investigated the relationship between firm size and market returns
in the electric usility industry for the period 1962 through 1985 and
Jound no evidence of either a positive or negative size effect. More-
over. although market returns on utility stocks were found to be
higher in January than in non-January months, this January effect
was found to be unrelated to firm size. In short, this study found
no evidence that allowable accounting rates of return should be
adjusted by regulatory authorities to reflect a firm’s size.

1. Introduction

The accounting rate of return (ARR) eamed by firms operating in a
regulated environment is generally established by regulatory authorities on
the basis of measures produced under regulatory accounting principles. In
some cases, the allowable ARR is based on the level of invested assets
(e.g. ROA or ROE), whereas in others it is set as a percentage of costs
incurred (e.g. cost plus X percent). In all cases, however, the allowable

ARR is relatively unaffected by the size of the regulated firm in that stan-
dardized indices are used.’

*Southern Hlinois University
tAmerican Graduate School of International Managzment
"*Baylor University
This paper has benefited from the constructive comments of an anonymous reviewer. All emors
remain the responsibitity of the authors.
1. Size arguments arc frequently made in the context of sate determination hearings; hence,
githough size may be implicitly considered by regulatory authorities in cstablishing the allowsble rate
base, it is normaily not an explicit consideration in the rte determination process.
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Bolton and Besley [6] argue, however, that given the consistent higher
market returns earned by small firms’ stocks, a utility’s cost of capital and
therefore its ‘allowable ARR should reflect its size. That is, smaller utilities
should be allowed to eam a higher ARR than larger utilities.

Although there is substantial empirical support for the existence of a
size effect [1,2,3,8,9,11,14,16,20,21,25, among others],? the presence of
this stock market anomaly is not well documented in the utility industry,
and what evidénce there is suggests that there may be a lgrge firm utility
effect. Moreover, Schwert {24] questions the appropriateness of adjusting
a firm’s cost of capital, and by extension the allowable ARR, for the size
effect.

Thus, this paper investigates the long-run relationship between firm size
and market return for electric utility stocks. If regulatory authorities are to
consider the adjustment of allowable ARR by firm size, then the existence
of a size effect in the utility industry must first be clearly demonstrated.

2. Investigation

For purposes of this study, we assume the capital markets to be infor-
mationally efficient in a semistrong form. Thus, in spite of the presence of
artificially controlled ARRs, risk and market return differentials may emerge
in response to perceived variability in eamnings and cash flows.associated
with firm size {7.11,12,22,23].

Prior research involving utilities has observed a positive relation between
a utility’s size and market return. For the period 1967-1972, Melicher [18]
found a positive relationship between ex post beta and the log of total assets.
Similarly, Reichenstein and Davidson [19] observed a significant positive
relation between the market value of utilities’ common stock and ex ante
measures of stock price premiums for the period 1986-1987. Thus, contrary
to the findings of the industrial-based size literature, available evidence
involving utilities suggests the presence of a positive size effect.

2.1 Sample

The sample for the current study consists of all electric utilities listed
on the Center for Research in Security Prices (daily) tapes for pairs of
consecutive years, with not more than 10 days of missing data in either
year. The only firms eliminated by this restriction are those whose stock
was delisted during a two-year period. The study period is 1962 through

2. Recent evidence [12,13] suggests that the size effect may be smaifer than previously thought.
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FIRM SIZE & RETURN IN THE ELECTRIC UTILITY INDUSTRY 195

19885; however, because one additional year is needed to generate market
model parameters, results are reported for only 1963-1985. The sample
varies by year from 90 to 103 firms.

2.2 Analysis

At the end of each year {(t — 1), the market value of equity for each
firm was computed and then used to assign the firm to one of four portfolios
based on a ranking of relative market value. Firms assigned to MV, represent
the lowest quartile of relative market value for a given year, whereas those
assigned to MV, represent the highest quartile of relative market value.
Using parameter estimates obtained for year ¢ — 1, daily abnormal returns
were computed for year ¢. These returns were then summed for each company
to yield a cumulative abnormal return (CAR)), and grouped by firm size to
produce a portfolio CAR. Cumulative abnormal returns for each of the four
equally weighted portfolios were calculated using two separate return-
generating models. The first model was the market model, with parameter
estimates for year + — 1 obtained by regressing daily returns against the
returns on the value-weighted market index. The second model was the
aggregate beta model proposed by Dimson [13] to minimize measurement
problems associated with infrequently traded stocks. The results for the
aggregate beta model are not specifically discussed here in that it yielded

qualitatively similar results and supported similar conclusions to those of
the market model.?

3. Empirical Resuits

3.1 Annual Resuits

Table 1 summarizes the average annual abnormal returns for the four
portfolios generated by the market model. The average CARs do not differ
significantly over the investigated period 1963 to 1985 (F, s = 0.0394).
The range of values is small (i.e. —0.0474 [MV,] to —0.0290 (MV,]),
and they neither increase nor decrease monotonically with size. In shont,
the data provide no evidence of either a negative or a positive annual size
effect.

Moreover, Table 2 shows the distributions of average raw returns and
average betas across the four portfolios. Neither raw returns nor betas

3. The Dimson model {13] is appropriste when stocks trade infrequently, which is primarily a
smal] firm phenomenon, We reach the same conclusions with the market mode! and the Dimson sggregate
beta model. The results for the aggregate beta model are presented in Table 1, but are not discussed.
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TABLE 1
Tests for an Annual Firm Size Effect

Average Annual

Abnormal Returns MV, MV, MY, MV,
Market Model -0.0313 —~0.0343 ~0.0474 ~0.0290
Fy = 0.0394 ) )
Aggregate Beta Model 0.0458 0.0449 0.0383 9.0301
Fy s = 0.0700

vary systematically with firm size, which implies that there are no risk
differences between small and large atilities.

3.2 January Effect

A January effect is closely associated with the size effect [4,26]. It
appears in two distinct ways. First, average returns for all size categories
are larger in January than in non-January months (referred to as the ‘seasonal
returns effect’’). And second, the difference between annual returns on
smaller and larger firmos is concentrated in January (referred to as the ‘'Jan-
uary small firm effect’’).

The seasonal returns effect is a stock market anomaly, possibly indi-
cating that stocks in general represent a riskier investment in January than
in other months. The existence of such an effect among utility stocks neither
suggests nor justifies an adjustment to a firm’s cost of capital or allowable
ARR. A January small firm effect, on the other hand, would suggest that
the riskiness of stocks varies systematically with firm size, and thus if
present, might imply that allowable ARRs should be adjusted to reflect firm
size.

Table 3 summarizes the tests for a seasonal returns effect. The tests are
based on abnormal returns cumulated monthly for each of the four portfolios
and for the aggregate portfolio of ali utility stocks. The monthly returns
permit tests of significant difference between the abnormal returns in January

TABLE 2
Average Beta and Raw Returns by Portfolio
v, MV, MV, MY,
Average Beta 481 532 .522 539
F, o= L7
Aversge Raw Return 078 079 065 084
Fy, = 0.890
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FIRM SIZE & RETURN IN THE ELECTRIC UTILITY INDUSTRY 199

TABLE4
Summary of Tests for a January Firm Size Effect
Market Model MV, MV, MV, MV,
Average January 0.0164 0.0232 0.0186 0.0109
Abnormal Retum
Fg = 0-349

and in the other individual months (rows 1 through 11), ‘and between the
abnormal retums in January and the other months in aggregate (row 12).
The statistical significance of the differences was evaluated using an F
statistic from a general linear mode! and with the Tukey, Dunn, and Scheffe
tests; significant differences at the .05 level for these tests are labeled T.
D, or 8, respectively.

The results in Table 3 indicate that (1) the abnormal returns in January
were significantly higher than the average of the non-January months for
all four size portfolios and for the aggregate sample; (2) the abnormal returns
in January were significantly higher than the returns for the other months
in 8 of the 11 tests for the aggregate sample; and (3) for the four portfolios,
the abnormal returns in January were significantly greater than the returns
in individual months in 17 of the 44 comparisons. Thus, the data provide
some evidence of a seasonal returns effect.*

Table 4 compares the January returns for MV, through MV, to inves-
tigate for the presence of a January small firm effect for the sample of
utilities. The F statistic comparing the mean returns was 0.349 and is sta-
tistically insignificant. Even the nominal size of the returns indicates the
absence of a relationship with firm size.

3.3 Analysis of Resulis

One explanation for the positive association between beta and firm size
observed by Melicher [18] and between ex ante risk premium and size
observed by Reichenstein and Davidson [19] may involve the time periods
investigated.® Both studies examined periods when large firms generally

4, One possible explanation for the seasonal retums effect is that more information becomes
available in Januery than in other months beeause of the number of companies with December 31 yenr-
end dates. The release (or Teak) of year-end information may produce & significant reduction in uncer-
tainty, lowering of risk, and raising of stock prices across the range of firm size [1]. If the scasonal
retumns effect represents a predictable patteen, presumably the natural workings of self-interested investors
should have eliminated it.

S. Meticher [18] used data for the period 1967 to 1971, For this same time period, the _versge
CAR for MV, through MV, for the current sample of utilities was — 0569, —.0824, — 0783, and
~ 0682, respectively, The F-statistic for these values is insignificant, suggesting that an explanation
based on time period differcnces can be rejected.
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outperformed small firms. Brown, Kleidon, and Marsh [8] report that the
size effect is unstable over time; thus, it is possible that the direction and
strength of the size effect may vary as a function of the time period inves-
tigated. Nonetheless, over the 23-year period investigated in this study, no
evidence of a material size effect was observed.

Research since Melicher also suggests that his results may have been
influenced by error-in-variables or estimation problems. The error-in-
variables problems include questions involving the reliability of individual
betas (see {5], and {23], among others), and the use of the log of total assets
as a measure of size. Brown, Kleidon, and Marsh, for instance, indicate
that the size effect is best measured by the log of market value of common
equity. Moreover, the presence of heteroskedasticity in the cross-sectional
sample—a possibility apparently not considered in earlier research—may
produce biased ¢ statistics.

Further, the size difference between the companies in our sample may
not be as large as the size difference in other studies. The equity value of
the largest firms in 1985 (valued as of 31 December 1984) was $6.5 billion
and in 1963 was $72.5 million. Comparable figures for the smallest firms
are $40.2 million in 1985 and $5.7 million in 1963.° Even this range,
however, should permit detection of a significant size effect if it exists, and
our results do not reveal even a nominal size effect (ignoring tests of
significance).

Finally, recent research [10,11,16] suggests that the small firm effect
is related to the losing firm effect: smailer firms on organized exchanges
consist largely of firms that have recently lost market value, and because
of the leverage effect or increased financial distress, they become risky
firms. The relative stability of utility stocks, and the regulatory charge to
avoid possible financial distress, suggest that utility companies may be
relatively exempt from the losing firm effect.”

4. Summary and Implications

Substantial empirical evidence indicates that small firm stocks consis-
‘tently produce higher risk-adjusted returns than large firm stocks. On the

6. Basu {3] reports the median for his small firm portfolio 1o be $30.3 million over the period

1963 1o 1979, Our small firm portfolio of utilities had & median of $49.8 million over this same time
period. Hence, the utilities in our sample are not as small as the firms in Basu's small firm portfotio,
but they are smaller than his second-ranked group, which had s median of $81.6 million. We believe
there are sufficiently large size differences among the utilities in our sample to permit a valid test of
the size effect.

7. We define » ‘losing firm' a5 one whose stock experienced negative returns in a given year.
For most utilities, the lzrgest component of retum is dividend yield, so stock price decreases generally
do not cause annual negative returns. For our sample, drawn from 1963 through 15835, the proportion
of losing stocks in MV, through MV, was 22, 17, 22, and 24 percent, respectively. We conclude that
smail utility stocks are not dominated by losing stocks. ’
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basis of this evidence, some researchers have argued that a utility's cost of
capital and therefore its allowable ARR should be adjusted to reflect a firm’s
size.

Although the extant literature provides evidence of two within-industry
studies indicating that the relation between utility size and returns is positive,
we arrive at a different conclusion. On the basis of historical retums on
electric utility stocks for the period 1963 through 1985, we are unable to
reject the null hypothesis that annual and January-only abnormal returns are
equal among utility portfolios of varying size. Further, raw retumns and betas
were not found to vary systematically with portfolio size.

The evidence obtained in this study indicates that abnormal retumns in
January exceed the average abnormal returns in the other eleven months.
However, this seasonal returns effect was found to exist across all size
portfolios, and hence we conclude that it is unrelated to firm size. Thus,

our results suggest that neither large nor small utilities merit a premium
because of their size.

The implications of our findings for regulatory officials and for regu-
latory accounting standard-setters are straightforward: we find no evidence
among the electric utility industry during the period 1963 to 1985 to suggest

that a utility’s cost of capital or its allowable ARR should be adjusted to
reflect firm size.
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UTILITY STOCKS AND THE SIZE EFFECT: AN EMPIRICAL ANALYSIS
Annio Wongw

1. Introduction

The oljsctive of this study is to examine
whethor ths fins xizs sifect exists in tha public utliity
industry, Public Wilities xre regulated by federsl,
wunicipal; and-siate suthnritles, Bwlmhnn
public ssrvice commistion with board and vacying
pownss, Oftan thely tak is to eatiniale » fair rate of
return to s utility"s stockholdsrs in andor to detsrming
{ho rates charged by the utifity, Tho.legal principles
undaelying rats regulation are that “the retum to the
%mﬁaﬂdbﬁwm with mturos
on . invesiments o other enterprises - baving
comeeponding risks,” and thet the yetum to & uility
should be mufficicat to:"stipct capitel ixd milntain
credit worthiness.!  However, difficultisearise from
tha umbiguous interpretation of the legal dcﬁnil!vn of
fakndwmm:q’mwmeqmtym

Some finsice ressarchers hive suggosied fhst
the Capitol Asset Pricing Model (CAPM) shoulid be
anhpzﬂnﬁmbnwthe CABM bote cany
garve 38 2 thk meamurs, fhur wkhg sk
competisns poxsibls.. This spprowch ix comsistent
wﬂb&uphxtoﬂSupmﬂwﬁm!ingMequity
otmers sharing sipsisr Isvel of gisk should be

compezatsd by sieailar tato of retum,

Tho empiricil studies of Banz (1991) spd
Refagrinam (1961) showad that sl firms tend to
odm Righer returgk thao Jarge firms aftor adjitsting
for botx, This pheaomenosn Jasds to the proposition
that fire gize is & proxy for omited risk factons in
delermining siotk retums, Barry and Brown (1984)

aad Braaee (1936) suggonted that the omitted sisk’

fackr could bs the diffcenta] loformation
mﬁmmmmnmdhmﬁm Thale
srgumant is baxad on the fact that jnvectoss often
Bave lese publicly availshie Information (o ssiens

the future cash flows of sl firms than st of large

*Westorn Comnocticut State Univarsity, The mithor
thenks Philp Perzy, Robert Hagerman, Erio Press,
tha anooymous referes, aud Cley Singloton for their
helpful comnents,

firme, Thersfore, xn additions] sisk premivm should
Yo incindad to detormine the spproprists st of
smtum o sharsholdars of snull firnw,

The sanples used in prior studios ars doxminated
by industrisl finus, no one hos examined the size
sffect in public utilities. Ths objective of thix study
is to extend the empirical fedings of (s existing
studiss by investigeting whether the sizs effect is alio
prasent in the utility industry, The findings of this
wudy bave luporisnt implications for inveatom,
public utility firms, sad stats segulsiory agencies, If
tho sizs effect does exist in the utility industry

“would suggest it the Mzd fictor ﬁ%&d@i

considersd when' the CAYM is ‘“g
detzrmin th fuir sate of vetum Jor b uﬁliﬁnin
regtintary procesdings.

IL. Informostion Environment of Public Utififes

In genecal, utilities differ from industriatoes fn
that utllities urs heavily reguisted and they' follow
dmilar accoupting procedurss, A public wiility’s
financial reporting s maioly regulsied by s
Securities and Exchange Commiusion (SEC) and ths
Podaral Enargy Regulstory Commission {FERC),
Under the Public Utility Holding Compray Act of
1935, the SEC is empawared to regulsts the holding
compazy systems of elscirie aod gy utilities, Ths
Act roquires rogistesifon of public wtility holding
companios with the SEC.  Odly: under itdiet
conditicns would the purchars, sxls or fssanscs of
wcurities by thmheldhxgwmpmhsbcpmn‘m
The purposs of the Ast iz to keep the SEC and
investors Informoed of the finxnefs) conditlons of thess
firs, Moreover, the FERC & In chirge of ke
intessiata oporations of sleolris aad gas companies,
it requims utilities to follow the adeouing
procedures st forth in its Uniform Systems of
Accovpls, T perticulae, oloctric wnd gay wtilities
muat requast their Cartified Publie Accouotants {o
cestify thet certain schedules in the finmcinl rsposts
sre i conformity witk the Commission’s scoounting
roquirements, Thess detailed reports are submitiad
anztally and ars open t the publie,
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‘The FERC soquires public utilities to eep
acourslo yocords of Nmues. cper;:ngm co::ﬁ
depracintion expenses, invastmeng in plant
squipment. Specific finuncinl sccounting standandy
for these are also feaed by thc Financial
Avtonating Stadacds Board (FASE), Unlformity is
mukadw&unuliﬁummtmﬁjmwﬂf&tm
scoounting regulstions in oxch of the statos in which
they openate, ‘The ullimats obfective s o achieve
corpparability in financls) reporting so that factusd
matiers sre sob Bldden from the public view by
socouuting Hexibility.

Other reguistory reports tond to provide
sdditionsd finxnsis information about m:lma. For
sxample;, usilition are required o file the FERC Form
No. 1 with the stais comsiission, This orm is
desigoed for atats commissions to coliect financial
snd eperationn] iuformstionsbont utilities, and sérves
a8 & sourcs for siatistionl xeports published by state
commininne,

Unfiko indusiviales, a wiility's camings: ire
predotarmined m:uminwent.ed,m:v ?ﬁw
cammings' wwquests A Approv a s
performancs i palyzd -In -dipth by i atste
copynlsion, fateress groups, and other withesses,
This proceax leade & the disclosure of substantial
smount of information,

IO, Hypothesis and Objective

Dus to the Act of 1935, 1be Uniform Systems of
Arcovsts, the unifom disclosure requiraments, and
il podetariaioed earnings, ail qiilitiesars rensonsbly
homogeneous with tepect to the informution
evailable & the publie. Barry snd Brown (1984) and
Brauer (1936) suggesiad that the difference of rik-
sdjustnd rotirns between small and farge finnx is dus
to thelr differontid  Information -environment.
Asguming that the diffccatial taformation bypotberis
Is truy, the uniforoity of information availibility
amopg usility firms would suggest that the size offect
shonid not be chearved in the public vility industsy.
The objective of this paper ix to provide & test of the
iz affsct in pubtic utilities,

1V, Mabodology
Sample and Data

To teat for the size effect, # sampls of puidic
utilitios and a sampls of industrisles matchod by
esquity valos aes formed s that thair resulls can be
compured, Companiss in both samples are fisted on
the Canter for Ressarch in Security Prices (CRSF)

Jowms! of the Midwest Finance Associstion

Daily and Monthly Retums files, The utility sampls
Inclizdes 152 olectric and gas companies. For each
utility ia the aampls, two industrial firos with similer

firm sies (one Is dlightly larger and tho othey In-

slightly smaller thun the utility) are selected, Thus,
the indwtrial sunple Includes 304 non-rogulated

The aize varirble is defined ss the mstursl
logarithm of mucket value, of equity st the bagingioy
of exsh your.  Both the equallysweighted aad value-
weightod CRSP Indices wre omployod sa proxies for
the markst returns, Daily, weekly and monthly
returms are weed,  The Fame-MscReth (1973)
procedurs is wtilized to sxamine the relstion hetween
risk-adjusted retuvas dnd firm size,

2, Research Dusign

All wiilities in the sampls arp ranked sceording
o tho squity size &t the bogiuning of the yesr, and

the distribiution is broken down foto decilgt Deaile:

oncgmmmmhxvimhe!mutmmwm
wwsmmmmmmmwgwwz
wmirket valide,’ These portfolics are denied by MV,
MV,, . amd MV,, sespectively,

The combmtious of the. iy portfolios.are
updated’ aaoually. In the yesr afjps.a-postfoliv is
formed, ogualiyaveighted porifolio retums axe
catputed by combining the rentrux of thy.compotent
npcks within the porifollo,  The bots for each
portfolio at yeard, 8,%s, wre estimated by tegroning
the previone five yeass of posticlio retbras un market
retuma:

ﬁ”uu'-l-mn.-ﬁﬁ' )
where
R, » pericdic rsturn in year t on portiolio p

"Ry ™ periodic musket tetuem in year t

U, w disturbancs term,

Beax (1981) applied doth the ondinary and
geavealizsd least squares mgressions o estimats B
wd concluded that the rults ave cesontislly identical
(8). Sinco afjusting for bateroacadasticity does not
necassarily 1séd o mors efficizut cxtimator, the
ondinary loast squares procodures are usad o ihis
Mywuﬁmﬁinaqmﬁonm.

Tha following crost-sactions] regression [ then
run far the portfolios to sstimats y,, § w0, 1, snd 2:
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Rp = Yo + 7!\3, + 7:‘5;1 + Up {2)
whers

B, = odtimated bets for portfolio-p st yess o,
2-1953, . 19%7

§, = mean of ths logurithes of firm ais in
portfolio p at tie boginning of year ¢

Uy v diviuebanta torm.

Depending on whether daily, weekly ormonihly
suhuros wes ussd, & portfolio”s averags retumn changes
yeriodically while its bets mnd sirve only change oncs
s ysr. Tha 7y and vy coefficients are estimated
over the following four sbpedodss 1968-72, 1573
77, 197882 and 19831987, 3 portiolid betas can
fully ascount for G diffeyences -in ratums, ons
would expect tho avemgs- cosfficient for the' bew
viiriable o be positive snd for the size vaziabla lo be
Gar0. A fatatintic will be used to téet the bypotliesis,
The * coefficients of & - matched smple o ‘dltp,
oxsmined o that the results betwesn industrial snd
utitity firms 2xn be comparsd.

V. Ausdysfs of Results
1. Equity Valoe of the Uity Portfokios

The mean equity valves of the ten size-buced
utitity portfolios are reported io Toble 1. Pawlc A
and B presant the svenge firm siz of thes
portiotion st the beginning sad ecd of the teat perind,
1953-1967, Ths first interesting observation from
Tabln 1 is thet the difforence in maguituds between
the amuifeat and the leegéet murkst valus wtility
pontlofios iv tramendouy. In Pasal A, the sverags
size of MV, is about $31 million whils that of MV,
is over $1.4 billion. InPanol B, that s twenty yeurs
Iatar, they ‘sre 362 million sad $5,2 - billion,
roapoctively, Aunthar intereating finding is that there
is & ubsiants] intveass in syvergs v ses from
MY, 1o MV, Simcs fews fwo findiogs re
coraistont over the sofine et period, e averags
yortfolio markes values for interizs yoars aro ot
reported. Theso rosulls sre similar 10 the empirical
svideacs provided by Relogeras {1981).

Ths utility. sxmple in Gis siudy coataing 152
firmys whoveas Reloganum's semple conteins 535
firms that are mainly lodusteis} companics. Two
conchisions ey bo drawn from: the resuliy of e
Relsgunum sindy snd this ous.  Fitst, wiilities and

Industeiales axe afmiley in the senss that their marke:

Ulilily Sioghs and the Size Effsct; An Emplricel Anslysls

values vary over a witde spectrum, Second, the fant
that these is & kuge jump in fism size from MV, lo
MV, fndicatns that the distribuation of finn size Is
positivély skowed, To comect for the skewness
protiem, the natural logarithm of the men oquity

-valus of sach portfelio is caleuhated, This varibleis
- then wsed in Iafer regrestinos {nstead of the actual

e oquity valos,

2. Betax of the Utility and Industrisl
Samples

Tho betas based on wionthly, weekly and daily
rstums are seported for the stility and industris)
ssmples,  For simopliclty, they will be referrsd to as
manthly, weekly, and daily betes, In all cages, five
yoary of yotoms are nead 10 salisnate the xystymatic
sisk.  The befas esthmated over the 1963-67 time
period aro usex! £ proxy for the betas in 1968, which
is the begioning of the test perfod, By the sis
ks, the betas oblained froi the'lins pariad 1962-
16 aro used as-proxies for the belas in 1987, which

.umdﬁomewi:fa&t,ind.

T, betas from oing th equisiiy-weightod end
yaluoweighted indicds, ars calulaind in order o
check wheiber the ranlis drs iffocted by tbe choice
of market index. §{iés the resvits sie almilar, only
thése chtained from tho aquzily-weighiad indax are
roported snd xonlyzsd,

Tabls 2 reparts tha roonthly, weekly and daily
botae of (s two smaeplon at the beginniag and end of
the teat perind, Panel A shows (s varfous beles of
tho induntyis] porfolios, Two couchuions may bo
drawvn. Fist, in ths 1560's, snaller market value
portfolios texd to have relatively larger bens. This
is conuistent, with the smpirical findings by Banz
(1981) and Reingamu (1981), Second, this teond
sosms o vachh in the 1950's, aapechlly when
weekly and daily saturm ars used. .

Tho betss of the utllity portfolios axe prosenied
inPanal B. Tha table shows tut none of the utility
boles ars greater than. 0,71 A comperson bobwoen
Paguls A and B tevenls that utility portfolivs s
selativaly less risky than indusizial portfolios after
controliing for Brm site. The compatison dso
roveals that, unlike industrial socks, betas of the
uiility portfolios ave not relsiod to the market values
of exquity,

Ths negative correlation between firm size and
beta in the industris! sampls may introduce a
rulticolinearity problam in estimating squatioa ().
Baaz (p,11) bad siddrensed this Isvon and concluded
thit the taxt comulls are nol semitive fo the
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wulticollnearity problam. For the utility sampla, this
problem doss not exist.

3. Tests on the Coefficienis of Befa and Size

Ths bata and firm size aro used fo estimate v,
and «, in equation (2), A t-stutiskic is wsed fo test if
the mean valuss of the geramas ars sigrificently
dlffereat from 2200, Tho teaty were performed for
Tour S-year periods which are seporiad in Table 3.
Tho mean of the ganiman aund their t-statistls aro
prescated fn Panel A for the utilities and in Pane] B
for the Industrin} firms,

mempmal rasults for (e utility asmple sre
soported in Papel A of Table 3. When rhonthly
retures sre uxed, §0 regreasions wers yun to oblain
50 pales of geoumas for sach of the S-yoar’ perfods,
Whea daily retutas sre used, over 1200 regrossions
wepe run for each period to obthin the gumons, The
wumﬂmﬂmm-ﬂof&ammmw,
nonlo of the average confficients for botn and dzs ae
significantly. different frobn ‘ze10. < When wockly
mmmﬂﬂﬁopﬁudgmmm
The average coefficiats for beis wre pot significant
in any tasgt period,.and the avergs coofficients. for
sizb are not significant in thres of tha test periods,
Por- ke test pedod of 197882, the aversgs
toefficiant for sizo is slgnificantly negative st 8 5%
Teval,

The test pesulls for the induarial sample ars
zeportsd in Panel B of Table 3. When monthly
setisrns are waed, the averngs cosfficient extimstos for
sizs and beta sre significant and huve the expocted
siga caly in the 1983-87 text period. Whent weekly
seiupas are used, oxly the sizs varisble is significantdy
negalive in the 1978-82 period. ‘When dily retums
are urod, the coeffitioat sstimates for betes and siva
e Bt significant st suy convestionad Jovel,

According fo ths CAPM, beta is ths xole
detarpitant of stock rehuns, 1t is expested ihat the
coofficisnt for belx is sigoificantly positive,
Fowover, the empireal findings reporied In thix

and in Fams and Freuch (1992) only provids
wpport for betn in expllning stock retums,
The smpldsal findings in this study also suggest e
the sizs offect varise over time, R Is sot unumisd S0
document the firm size effect ot cartain s periods

Bt not at oibess. Bonz (1981) found that the sizo.

offct ix not siable over tme with eubatantial
ifferences in tha eugninide of the coofficient of the
srs factor (3.9, Tadle 1).  Brown, Xleldon and
Manb (1983) not only have shown tht sizs effct iz
npt conetant over time but also bave szported o
suversa) of ths sizs aaomaly for corlain years.

Ths research dasign of chis study silows us to
keep the sample, tost period, and methodology e
su with ths holding-period being the only variable.
The size effort fs documentsd for Whe industrial
raople in ons of the four test periads when monthly
returns are \ned and in another whea weekly retiros
sro veed, ‘Whea daily vatumms sie used, no sien affect
is obeervad. For the utility sampls, the aize sffect is
siguificant in only ons test period whep weakly
reluras aro weed, When monthly xod duily retums
&0 wed, no size effect fs found, Thersfors, this
atudy concludes that tbe sizs effect is not enly time-
period specific but also holding-pariod specific.

Y1 Concluding Remarks

The fect that the two ssmples show different,
though wask, resulls indicates that utility and:

industeial stocks do 20t ghire. the  sme

charketésivin, - Firat, given finn gz, utility socks
o nmﬁmhtly less zisky than ;ndusxrid stocks.

Seewd. Multﬁdbcmtwd to decrease with; firm
xize but ulility betas do.not, Thm‘gﬁndin;l may b
meﬁummmmummmmum
st environment wilh regional monopolisie pawer and
zepthtad floancisl ‘structurs.  As 2 mmlt. the
busipem'and finincial risks are very similer smcng
the itilliies regardiess of their Kizea.  Thorefors,
utility betas waldmtmnly bo sxpacted to ba
related to firm size,

Tha ohjsctive of this study is to eanming if the
siza offect sxists in the utility indnmy Afer
controliing for- equity valuss, ihere i3 some weak
evidenco that frm size i a misxing feclor from the
CAPM for the industeial but not for the utifity stocks,
This implies that although the size phesomenon hes
boent strongly documented for the Industrislor, the
findings suggest that thers fx no need 1o adjust for the
firm sizm in wtility rate regulations,

References

Baoz, R.W. “Tha Relationahip Betwsea Retum and
Market Valus of Common Stocks,” Jowrnal of
Financlal Economics, (Masch 1981): 3-18.

Barey, OB, and $J. Brown, “Differentin]
Informstion and the Snall Flem Bffsct,” Journal
of Finaneial Econamics, (1984): 283294,

Braugr, G, A, "Using Jump-Diffusion Retitrn Modals
to Messmre Differentia) Information by Firm

0000052



Worg Otiilty Stacks sud the Size Effect: An Empirical Analysis

Site,” Joural of Financial and Quantitative
Annlysfs, (December 1985): 447458,

Brown, P.. AW, Kloidon, and T.A, Massh. "Now
‘Evidencd on the Nature and Sizs Releted
Avomulies in Stk Peoes,m Journal of

Fare, B.F, and .0, MacBeth, "Risk Rotum snd

Equilibrium: Bowpirical Tests,” Josrnal of
Political Eeoromy, {(May/Juns 1973): 607-636,

Reinganum, M.R. "Mlsspecifieation of Capltal Aseot

Pricing: Bmpirleal Asomalles Bued on

Financlal Economics, (1983): 33-56. Barings® Yields and Market Valuss,” Journal
of Financlal Economics, (March 1981) 19-46.
Faont, B.F, snd K. R, Frenck, "Tho Crozss-Section of
Stock Retuens,” Journal of Flnance,
(Tuza 1992): A27-465.
Table 1
Avarsge Equily Siza of the Utility Partfolios at ths
Beginning and End of the Test Pariod
(Dallar Figures in millions)
AT Begmnig ):13:07
(1968) (1987)
M,v 1 53 1: m
MY, Fiz 111
‘MY, $113 $334
- L
MV, $161 $475
MV, $220 $118
MV, $334 $957
MV, $437 $1,219
MV, $505 $1,805
MV, M1 $2,685
MV, $1,447 $5,399

[
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Table2
Betas of the Two Samples at the Baginning and Ead of the Test Period

‘Monthiy Betze Weckly Betss Raily Betas

396367 1982-36 196367 1982-86 1963-67  1982-86
Panol Az Industriad Flrms
MY, 0.89 1.00 L5 0.95 L1 0.92
MV, 0.54 0.87 1.07 1.0t 114 101
MY, 0.88 0.82 L12 0.26 L14 1.04
MV, 0.69 0.74 100 0.83 103 0.86
MY, 0T 0.80 105 0.96 L13 101
MV, 0.66 0.82 1.03 1.0t 1.98° 1:04
MV, 064 081 0.97 1.04 098 ‘L0
MV, 0.62 0.78 0.57 L1 1.00 120,
MV, 0.52, 078 0.84 106 0.94 1.16
MYy, 043 065 0.78 1.0l 0,86 1.22
Pazel B: Public Qilities
MY, 0.30 0.37 0.31 0.43 2.30 0.40
MV, 0.28 0.38 0.37 0.47 0.36 0.44
MV, 0.22 0.42 0.33 0.42 031 0.49
MV, 0.7 0.35 0.36 0.52 0.34 0.54
MY 025 0.45 0.37 0.61 0.35 0.62
MV, 0.25 .41 0.39 054 0.40 0.65
MVy 0.20 035 034 0.54 0.37 0.63
MV, 0.17 0.38 134 0.65 0.33 0.58
MY, 0.19 0.34 0.35 0.60 0.3¢ on
MV, 0.18 0.29 0.38 0.59 0.39 on
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Takle 3

Tasis o5 the Meap Coefficlents of Batz (v,) mad Size (7))

R = 70 # 1By + 1ad + Uy

Utility Stocks and the Slze Effact: An Empirieal Analysis

“Returnx Used:

Monihly (lvalus)  Weskly (l-vaey

Tty (valae)

Pansk A: Utility Sonple

196872 1
s

1973 -11 b £}
¥

1978-82 - v,
£

158387 1

T

0.46% (0.25)
0.07% (-0.78)

0.28% (-0.13)
0.41% (-0.70)

0.55% (0.36)
-0.10% (:0.75)

174%  (1.28)
0.16% (-1.54)

0.32% (-0.42)
Q.01% (05D

0.18% (0.14)
Q.03% {-0.67)

0.54%. (1.00)
D.05% (-1.71)%

0.24% (0.5
0.03% {-0.85)

0.02% (0.18)
0.00% (-0.46)

0.03% ¢0.21)

0.00% (-0.53)

0.05%. (0.43)

001% (-1.50)

0.02%, {-0.18)
0.01% (-0.63)

Panel B Industeidl Szmple

1968-32 v,
Y2

197377
Y

1978-82 1,
;)

198387 T
k3

036% (0.27)
0.07% (0.43)

1.34% (0.69)
0.00% (-0.06)

£.84% (-0.28)
0.25% (-0.75)

2.51% (1.89)*
"8.25% (-1.90)*
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THE COST OF CAPITAL, CORPORATION FINANCE
AND THE THEORY OF INVESTMENT

By Franco MobIGLIANT AND MErTON H. MIrrer*

What is the *‘cost of capital” to a firm in a world in which funds are
used to acquire assets whose yields are uncertain; and in which capital
can be obtained by many different media, ranging from pure debt instru-
ments, representing money-fixed claims, to pure equity issues, giving
holders only the right to a pro-rata share in the uncertain venture?
This question has vexed at least three classes of economists: (1) the cor-
poration finance specialist concerned with the techniques of financing
firms so as to ensure their survival and growth; {2) the managerial
economist concerned with capital budgeting; and (3) the economic
theorist concerned with explaining investment behavior at both the
micro and macro levels.!

In much of his formal analysis, the economic theorist at least has
tended to side-step the essence of this cost-of-capital problem by pro-
ceeding as though physical assets—like bonds—could be regarded as
yielding known, sure streams. Given this assumption, the theorist has
concluded that the cost of capital to the owners of a firm is simply the
rate of interest on bonds; and has derived the familiar proposition that
the firm, acting rationally, will tend to push investment to the point

* The authors are, respectively, professar and associate professor of economics in the Grad-
uate School of Industrial Administration, Camegie Institute of Technology. This erticle is a
revised version of & paper delivered at the annual meeting of the Econometric Sodiety, Decem-
ber 1956, The authors expreas thanks for the comments and suggestions made at that time
by the discussants of the paper, Evsey Domar, Robert Eisner and John Lintner, and subse-
quently by Jawmes Duesenbercy. They are also greatly indebted to many of their present and

former colleagues and students at Carnegie Tech who served so often und with such remark-
able patience a5 a critival forum for the ideas hers presented.

! The hterature beaxing on the cost-of-capital problem is far too extensive for Heting here.
Numerous references to it will be found throughout the paper though we make no claim to
completeness. One phase of the problem which we do not consider explicitly, but which has a
considerable literature of its own is the relation between the cost of cupital and public utility
1ates. For & recent summary of the “cost-of-capital theory” of rate regulation and a brief dis-
cussion of some of its implications, the reader may refer to H. M. Somers [20].
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where the marginal yield on physical assets is equal to the market rate
of interest.? This proposition can be shown to follow from either of two
criteria of rational decision-making which are equivalent under certain-
ty, namely (1) the maximization of profits and (2) the maximization of
market value.

According to the first criterion, a physical asset is worth acquiring if
it will increase the net profit of the owners of the firm. But net profit
will increase only if the expected rate of return, or yield, of the asset
exceeds the rate of interest. According to the second criterion, an asset
is worth acquiring if it increases the value of the owners’ equity, i.c., if
it adds more to the market value of the firm than the costs of acquisi-
tion. But what the asset adds is given by capitalizing the stream it gen-
erates at the market rate of interest, and this capitalized value will
exceed its cost if and-only if the yield of the asset exceeds the rate of
interest. Note that, under either formulation, the cost of capital is equal
to the rate of interest on bonds, regardless of whether the funds are
acquired through debt instruments or through new issues of common
stock. Indeed, in a world of sure returns, the distinction between debt
and equity funds reduces largely to one of terminology.

It must be acknowledged that some attempt is usually made in this
type of analysis to allow for the existence of uncertainty, This attempt
typically takes the form of superimposing on the results of the certainty
analysis the notion of a “risk discount” to be subtracted from the ex-
pected yield (or a “risk premium” to be added to the market rate of
interest). Investment decisions are then supposed to be based on a com-
parison of this “rigk adjusted” or “certainty equivalent” yield with the
market rate of interest.’ No satisfactory explanation has yet been pro-
vided, however, as to what determines the size of the risk discount and
how it varies in response to changes in other variables,

Considered as a convenient approximation, the model of the firm
constructed via this certainty—or certainty-equivalent—approach bas
admittedly been useful in dealing with some of the grosser aspects of
the processes of capital accumulation and economic fluctuations. Such
a model underlies, for example, the familiar Keynesian aggregate invest-
ment function in which aggregate investment is written as a function of
the rate of interest—the same riskless rate of interest which appears
later in the system in the lignidity-preference equation, Yet few would
maintain that this approximation is adequate. At the macroeconomic
level there are ample grounds for doubting that the rate of interest has

3 Or, more sccurately, to the marginal cost of borrowed funds since it is customary, at least
in advanced analysis, to draw the supply curve of borrowed funds to the fitm as a tising one.
For an advanced treatment of the certainty case, see F. and V. Lutz [13],

* The classic examples of the certainty-equivalent approach are found in J. R. Hicks [8] and
0. Lange [11].

i
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as Jarge and as direct an influence on the rate of investment as this
analysis would lead us to believe. At the microeconomic level the cer-
tainty model has little descriptive value and provides no real guidance
to the finance specialist or managerial economist whose main problems
cannot be treated in a framework which deals so cavalierly with uncer-
tainty and ignores all forms of financing other than debt issues.*

Only recently have economists begun to face up seriously to the prob-
lem of the cost of capital cum risk. In the process they have found their
interests and endeavors merging with those of the finance specialist and
the managerial economist who have lived with the problem longer and

more intimately, In this joint search to establish the principles which

govern rational investment and financial policy in a world of uncer-
tainty two main lines of attack can be discerned. These lines represent,
in effect, attempts to extrapolate to the world of uncertainty each of the
two criteria—profit maximization and market value maximization—
which were seen to have equivalent implications in the special case of
certainty. With the recognition of uncerta.mty this equivalence vanighes.
In fact, the profit maximization criterion is no longer even well defined.
Under uncertainty there corresponds to each decision of the firm not a
unique profit outcome, but a plurality of mutually exclusive outcomes
which can at best be descibed by a subjective probability distribution.
The profit outcome, in short, has become a random variable and as such
its maximization no longer has an operational meaning. Nor can this
difficulty generally be disposed of by using the mathematical expecta-
tion of profits as the variable to be maximized. For decisions which
affect the expected value will also tend to affect the dispersion and other
characteristics of the distribution of outcomes. In particular, the use of
debt rather than equity funds to finance a given venture ‘may well in-
crease the expected return to the owners, but only at the cost of in-
creased dispersion of the outcomes,

Under these conditions the profit outcomes of alternative investment
and financing decisions can be compared and ranked only in terms of 2
subjective “utility function” of the owners which weighs the expected
yield against other characteristics of the distribution, Accordingly, the
extrapolation of the profit maximization criterion of the certainty model
has tended to evolve into utility maximization, sometimes explicitly,
more frequently in a qualitative and heuristic form.}

The utility approach undoubtedly represents an advance over the
certainty or certainty-equivalent approach. It does at least permit us

¢ Those who bave taken a “case-method” conrse in finance in recent years will recall in this
connertion the famous Liquigas case of Hunt and Williams, [9, pp. 193-96] a case which is

often nsed to introduce the student to the cost-of-capital problem and to poke a bit of fum at
the economist’s certainty-model.

¥ For an attempt at a rigorous explicit development of this line of attack, see ¥, Modigliani
and M. Zeman [14].
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to explore (within limits) some of the implications of different financing
arrangements, and it does give some meaning to the “cost” of different

types of funds. However, because the cost of capital has become an'

essentially subjective concept, the utility approach has serious draw-
backs for normative as well as analytical purposes. How, for example,
is management to ascertain the risk preferences of its stockholders and
to compromise among their tastes? And how can the economist build a
meaningful investment. function in the face of the fact that any given
investment opportunity might or might not be worth exploiting depend-
ing on precisely who happen to be the owners of the firm at the moment?

Fortunately, these questions do not have to be answered; for the alter-
native approach, based on market value maximization, can provide the
basis for an operational definition of the cost of capital and a workable
theory of investment. Under this approach any investment project and
its concomitant financing plan must pass only the following test: Will
the project, as financed, raise the market value of the firm’s shares? If
80, it is worth undertaking; if not, its return is less than the marginal
cost of capital to the firm. Note that such a test is entirely independent
of the tastes of the current owners, since market prices will reflect not
ouly their preferences but those of all potential owners as well. If any
current stockholder disagrees with management and the market over
the valuation of the project, he is free to sell out and reinvest elsewhere,
but will still benefit from the capital appreciation resulting from man-
agement’s decision,

The potential advantages of the market-value approach have long
been appreciated; yet analytical results have been meager. What ap-
pears to be keeping this line of development from achieving its promise
is largely the lack of an adequate theory of the-effect of financial struc-
ture-on raarket valuations,;and of how these effects can be inferred from,
objective market data. It is with the development of such a theory and
of its implications for the cost-of-capital problem that we shall bé con-
cerned in this paper,

Our procedure will be to develop in Section I the basic theory itself
and to give some brief account of its empirical relevance. In Section IT,
we show how the theory can be used to answer the cost-of-capital ques-
tion and how it permits us o develop a theory of investment of the
firm under conditions of uncertainty. Throughout these sections the
approach is essentially a partial-equilibrium one focusing on the fitm
and “industry.” Accordingly, the “prices” of certain income streams
will be treated as constant and given from outside the model, just as in
the standard Marshallian analysis of the firm and industry the prices of
all inputs and of all other products are taken as given. We have chosen
to focus at this level rather than on the economy as a whole because it
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is at the level of the firm and the industry that the interests of the vari-
ous specialists concerned with the cost-of-capital problem come most
closely together, Although the emphasis has thus been placed on partial-
equilibrium analysis, the results obtained also provide the essential
building blocks for a general equilibrium model which shows how those
prices which are here taken as given, are themselves determined. For
reasons of space, however, and because the material is of interest in its
own right, the presentation of the general equilibrium model which
rounds out the analysis must be deferred to a subsequent paper.

1. The Valuation of Securities, Leverage, and the Cost of Capital

A. The Capitalization Rate for Uncertain Sireams

As a starting point, consider an economy in which all physical assets
are owned by corporations. For the moment, assume that these corpora-
tions can finance their assets by issuing common stock only; the intro-
duction of bond issues, or their equivalent, as a source of corporate funds
is postponed until the next part of this section.

The physical assets held by each firm will yield to the owners of the
firm—its stockholders—a stream of “profits” over time; but the ele-
ments of this series need not be constant and in any event are uncertain,
This stream of income, and hence the stream accruing to any share of
common stock, will be regarded as extending indefinitely into the future.
We assume, however, that the mean value of the stream over time, or
average profit per unit of time, is finite and represents a random vari-
able subject to a (subjective) probability distribution. We shall refer to
the average value over time of the stream accruing to a given share as
the return of that share; and to the mathematical expectation of this
average as the expected return of the share.® Although individual inves-
tors may have different views as to the shape of the probability distri.

¥ These propositions can be restated analytically as follows: The assets of the ith firm gener-
ate a stream:

X:(), X:2) Xd(T)
whose elements ave random variables subject o the joint probability distribution:
x:s[Xi(1), Xi(2) x:0].
The return to the jth firm is defined as:

.1 &
X{ -—-}E'}:E Xe{ﬂ.

X is itealf 2 random variable with a probability distribution $;(X) whose form is determined
uniguely by x¢ The expacted return X; is defined as X;’::E{Xg) = fx‘.-X’.“i’g(X;)dXﬁ If N:is
the number of shares outstanding, the return of the ith share is ;= (1/¥) X; with probability
distribution ¢:(ay)duec=$(N)@(N;) and expected value &= (1/N)X;.
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bution of the return of any share, we shall assume for simplicity that
they are at least in agreement as to the expected return.?

This way of characterizing uncertain streams merits brief comment.
Notice first that the stream is a stream of profits, not dividends, As will
become clear later, as long as management is presumed to be acting in
the best interests of the stockholders, retained earnings can be regarded
as equivalent to a fully. subscribed, pre-emptive issue of common stock.
Hence, for present purposes, the division of the stream between cash
dividends and retained earnings in any period is a mere detail. Notice
also that the uncertainty attaches to the mean value over time of the
stream of profits and should not be confused with variability over time
of the successive elements of the stream. That variability and uncer-
tainty are two totally different concepts should be clear from the fact
that the elements of a stream can be variable even though known with
certainty. It can be shown, furthermore, that whether the elements of 2
stream are sure or uncertain, the effect of variability per se on the valua-
tion of the stream is at best a second-order one which can safely be neg-
lected for our purposes (and indeed most others too).?

The next assumption plays a strategic role in the rest of the analysis.
We shall-assume that firms can be divided into- “equivalent return”
classes such that the return on the shares issued by any firm in any
given class-is-proportional to {(and hence perfectly correlated with) the
return on the shares issued by any other firm in the same class. This
assumption implies that the various shares within the same class differ,
at most, by a “scale factor.” Accordingly, if we adjust for the difference
in scale, by taking the ra¥io of the return to the expected return, the
probability distribution of that ratio is identical for all shares in the
class. It follows that all relevant properties of a share are uniquely char-
acterized by specifying (1) the class to which it belongs and (2) its
expected return.

The significance of this assumption is that it permits us to classify
firms into groups within which the shares of different firms are “homoge-

neous,” that is, perfect substitutes for one another. We have, thus, an,

analogue to the familiar concept of the industry in which it is the com-
modity produced by the firms that is taken as homogeneous. To com-
plete this analogy with Marshallian price theory, we shall assume in the

S

7'To deal adequately with refinements such as differences among investors in estimates of
expected returns would require extensive discussion of the theory of portfolio selection. Brief
references to these and related topica will be made in the succeeding article on the general
equilibrivm model.

& The reader may convince himself of this by ssking how much he would be willing to rebate
to his employer for the privilege of receiving his annual salary in equal monthly instaliments
rather than in irregular amounts over the year. See also J-M. Keynes {10, esp. pp. 53-54].
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analysis to follow that the shares concerned are traded in perfect mar-
kets under conditions of atomistic competition.®

From our definition of homogeneous classes of stock it follows that
in equilibrium in a perfect capital market the price per dollar’s worth of
expected return must be the same for all shares of any givea class, Or,
eqmva.lently, in any given class the price of every share must be propor-
tional to its expected return. Let us denote this factor of propcmona.hty
for any class, say the kth class, by 1/p:. Then if p; denotes the price and
#; is the expected rethrn per shaxe of the jth firm in class &, we must
Rave:

1
(1 pi=— %
23
or, equivalently,
2.
V3] ;:i = pp & constant for all firms 7 in class 2.
i

The constants g, {one for each of the % classes) can be given several
economic interpretations: (a) From (2) we see that each p; is the ex-
pected rate of return of any share in class k. (b) From (1) 1/p; is the
price which an investor has to pay for a dollar’s worth of expected re-
turn in the class &. {¢) Again from (1), by analogy with the terminology
for perpetual bonds, p: can be regarded as the market rate of capitaliza-
tion for the expected value of the uncertain streams of the kind gen-
erated by the kth class of firms.!¢

B. Debt Financing and Its Effects on Security Prices

Having developed an apparatus for dealing with uncertain streams
we can now approach the heart of the cost-of-capital problem by drop-
ping the assumption that firms cannot issue bonds. The introduction of
debt-financing changes the market for shares in a very fundamental
way. Because firms may have different proportions of debt in their capi-

¥ Just what our classes of stocks contain and how the differsnt classes can be identified by
outside observers are empirical questions to which we shall return later. For the present, it is
sufficient to observe: (1) Our concept of a class, while not identical to that of the industry is
at leaxt closely related toit. Certainly the basic charcteristics of the probahility distributions
of the returna on assets will depend to a significant extent on the product »old and the tech-
nology used. (2) What are the approprxate class boundaries will depend on the particular prob-
Jam being studied. An economist concerned with general tendencies in the market, for exzmple,
might well be prepared to work with far wider classes than weuld be appropriate for an inves-
tor planning his portfolio, or a frm planning its fimencial strategy.

1 ' We cannot, on the basis of the assumptions so far, make any statements about the rela-
tianship or spread between the various p's or capitalization rates. Before we could do 5o we
would have to make further specific assumptions about the way investors believe the proba-
bility distributiong vary from class to class, as well as assumptions about investors’ preferences
a3 between the characteristics of different distributions.
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tal structure, shares of different companies, even in the same class, can
give rise to different probability distributions of returns, In the la.nguage
of finance, the shares will be subject to different degrees of financial risk
or “leverage” and hence they will no longer be perfect substitutes for
one ancther.

To exhibit the mechanism detemnnmg the relative prices of shares
under these conditions, we make the following two assumptions about
the nature of bonds and the bond market, though they are actually
stronger than is necessary and will be relaxed later: (1) All bonds (m-
cluding any debts issued by households for the purpose of can'ymg
shares) are assumed to yield a constant income per unit of time; and
this income is regarded as certain by all traders regardless of the issuer.
(2) Bonds, like stocks, are traded in a perfect market, where the term
perfect is to be taken in its usual sense as implying that any two com-
modities which are perfect substitutes for each other must sell, in equi-
librium, at the same price. It follows from assumption (1) that all bonds
are in fact perfect substitutes up to a scale factor. It follows from as-
sumption (2) that they must all sell at the same price per dollar’s worth
of return, or what amounts to the same thing must yield the same rate
of return. This rate of return will be denoted by r and referred to as the
rate of interest or, equivalently, as the capitalization rate for sure
streams. We now can derive the following two basic propositions with
respect to the valuation of securities in companies with different capital
structures:

¢ Propositionl. Consider any company j and let X; stand as before for
the expected return on the assets owned by the company (that is, its
expected profit before deduction of interest). Denote by D; the market
value of the debts of the company" by S; the market value of its com-
mon shares; and by V;=8;4D; the market value of all its securities or,
as we shall say, the market value of the firm. Then, our Proposition I
asserts that we must have in equilibrium:

(3) V= (S5; + Dj) = X;/m, for any firm j in class &.

That is, the market volue of eny firm &5 independent of its capital siruciure
and.is given by copitalising its expected return at the rate p. appropriaic io
5 glass.

This propesition can be stated in an equivalent way in terms of the
firm’s “average-cost of capital,” X;/V;, which is the ratio of its expected
return to the market value of all its securities. Qur proposition then is:

[

(@) ol % f firm §, in class k.
e Z% 2w g, TOT 1Y j ln 288
Si+ Dy Vi ' y ’

That is, the average cosi of capital to any firm is complately independent of
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ifs capital structure and is equal lo ihe capitalisation rate of a pure equity
stream of tis class.

To establish Proposition I we will show that as long as the relations
(3) or (4) do not hold between any pair of firms in a class, arbitrage will
take place and restore the stated equalities. We use the term arbitrage
advisedly, For if Proposxtmn I did not hold, an investor could buy and
sell stocks and bonds in such a way as to exchange one income stream
for another stream, identical in all relevant respects but selling at a
lower price. The exchange would therefore be advantageous to the inves-
tor quite independently of his attitudes toward risk.* As investors
exploit these arbitrage opportunities, the value of the overpriced shares
will fall and that of the underpriced shares will rise, thereby tending to
eliminate the discrepancy between the market values of the firms.

By way of proof, consider two firms in the same class and assume for
simplicity only, that the expected return, X, is the same for both firms,
Let company 1 be financed entirely with common stock while company
2 has some debt in its capital structure. Suppose first the value of the
levered firm, Vs, to be larger than that of the unlevered one, ¥y, Con-
sider an investor holding s; dollars’ worth of the shares of company 2,
representing a fraction « of the total outstanding stock, Ss. The return
from this portfolio, denoted by ¥, will be a fraction « of the income
available for the stockholders of company 2, which is equal to the total
return X, less the interest chaige, #D,. Since under our assumption of
homogeneity, the anticipated total return of company 2, X», is, under
all circumstances, the same as the anticipated total return to company
1, X, we can hereafter replace X, and X; by a common symbol X
Hence, the return from the initial portfolio can be written as:

) V2= a(X — D).

Now suppose the investor sold his aS; worth of company 2 shares and
acquired instead an amount s;=a(Ss+Ds) of the shares of company 1.
He could do se by utilizing the amount «S; realized from the sale of his
initial holding and borrowing an additional amount aDs, on his own
credit, pledging bis new holdings in company 1 as a collateral. He would
thus secure for himself a fraction s;/S1=a(Ss+D1)/S of the shares and
earnings of company 1. Making proper allowance for the interest pay-
ments on his personal debt aD;, the return from the new portfolio, ¥, is
given by

"In the language of the thcory of choice, the exchanges are movements from inefficient
poixits in the interior to efficient points an the boundary of the investor’s opportunity set; and
not movements between efficient points along the boundary. Hence for this part of the anniyms
nothing is involved in the way of specific assuroptions about mvcetor attitudes or behavior

other than that investors hehave consistently and prefer more incoms to less income, ceterds
paribus.
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(6) Y= wx —rolDy = « Kf X — raly
S 1 V1

Comparing (5) with (6) we see that as long as Vy> V; we must have
¥1>7,, so that it pays owners of company 2’s shares to sell their hold-
ings, thereby depressing S; and hence V3; and to acquire shares of com-
pany 1, thereby raising Sy and thus V,. We conclude therefore that
le?ered companies cannot command a premium over unlevered com-
panies because investors have the opportunity of putting the equivalent
lgverage into their portfolio directly by borrowing on personal account.

Consider now the other possibility, namely that the market value of
the levered company Vj is less than V,. Suppose an investor holds ini-
tially an amount & of shares of company 1, representing a fraction @ of
the total outstanding stock, S;. His return from this holding is:

&1
Yl L :‘S‘: X = aX '
Suppose he were to exchange this initial holding for another portfolio,
also worth sy, but consisting of sy dollars of stock of company 2 and of
d dollars of bonds, where s and & are given by:
) Sa s d D,

5y = — §y, = e

] 7 1 . §1.
In other words the new portfolio is to consist of stock of company 2 and
of bonds in the proportlons S3/ Vs and Dy/V,, respectively. The return
from the stock in the new portfolio will be a fraction 5,/S,; of the total
return to stockholders of company 2, which is (X —rD,), and the return
from the bonds will be rd. Making use of (7), the total return from the
portfolio, ¥s, can be expressed as follows:
S

Y:= --(x ~ #Dy) + rd =~(x-rng)+fﬁsl - -I;;x = a{;*;x
(since s;=aS)). Comparing ¥, with ¥; we see that, if Vy<Si=V,, then
Y will exceed ¥,. Hence it pays the holders of company 1’s shares to
sell these holdings and replace them with a mixed portfolio containing
an appropriate fraction of the shares of company 2.

The acqmsmon of a mixed portfolio of stock of a levered company 7
and of bonds in the proportion S;/V; and D,/V, respectively, may be
regarded as an operation which “undoes” the leverage, giving access to
an appropriate fraction of the unlevered return X, It js this possibility
of undoing leverage which prevents the value of levered firms from be-
ing consistently less than those of unlevered firms, or more generally
prevents the average cost of capifal X,/V, from bemg systematically
higher for levered than for nonlevered companies in the same class,

0000065



MODIGLIANI AND MILLER: THEORY OF INVESTMENT 271

Since we have already shown that arbitrage will also prevent Vs from
being larger than V;, we can conclude that in equilibrium we must have
Va=V,, as stated in Proposition I,

Proposition 11 From Proposition I we can derive the following propo-
sition concerning the rate of return on common stock in companies

whose capital structure includes some debt: the expected rate of return:

or yield, ¢, on the stock of any company j belonging to the kth classisa
linear function of leverage as follows:

(8) A1 = g+ (pp — 1) D;/S;

That is, the expected yield of a Share of stock is equal o the appropriate
capitalization rate p, for a pure equily stream in the class, plus a premivm
related o financial risk egual o the debi-lo-equity raito: times the spread
bebween py and 1. Or equivalently, the market price of any share of stock
is given by capitalizing its expected return at the continuously variable
rate 4; of (8).12

A number of writers have stated close equivalents of our Proposition
I although by appealing to intuition rather than by attempting a proof
and only to insist immediately that the results were not applicable to the
actual capital markets."® Proposition IT, however, so far as we have been
able to discover is new.1 To establish it we first note that, by definition,
the expected rate of return, ¢, is given by

X;—rD;
Sy
From Propositien I, equation (3), we know that:
X;= p(S;+ Dy
Substituting in (9) and simplifying, we obtain equation (8).

1 T illustrate, suppose L= 1000, D=4000, r==5 per cent and paw10 per cent. These values
imply that V' =10,000 and S = 6000 by virtue of Proposition I. The expected yield or rate of
retuin per dhare in then;

1000 — 200

4000
t& -—-gé'o—o'—— =1 (1~ .08) m-ﬂ 134 per cent,

18 See, for example, J. B. Williams (21, esp. pp. 72-73]; David Durand [3]; and W. A.
Morton {15]. None of these writers describe in any detail the mechenism which is supposed to
keep the average cost of capital constant under changes in eapital structure. They seem, how-
ever, to be visualizing the equilibrating mechanism in terms of switches by investors between
stocks and bonds as the yields of each get cut of line with their “riskiness. 'This is an argu-
ment quite different {from the pure arbitrage mechanism underlying cur proof, and the differ-
ence is crucial, Regarding Proposition I as resting on investors’ attitudes toward risk leads
inevitably to a misunderstanding of many factors influencing relative yxelds such as, for ex-

ample, limitations on the portfolio composition of financial institutions, See below, esp.
Section 1.D.

 Morton does meke reference to a linear yield function but only “  for the sake of sim-

phcxty and because the particular function used makes no essential difference in my conclu-
sions™ {15, p. 443, note 2.

Y] iy =
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C. Some Qualifications and Extensions of the Basic Propositions

The methods and results developed so far can be extended in a num-
ber of useful directions, of which we shall consider here only three: (1)
allowing for a corporate profits tax under which interest payments are
deductible; (2) recognizing the existence of a multiplicity of bonds and
intetest rates; and (3) acknowledging the presence of market imperfec-
tions which might interfere with the process of arbitrage. The first two
will be examined briefly in this section with some further attention
given to the tax problem in Section II. Market imperfections will be dis-
cussed in Part D of this section in the course of a comparison of our re-
sults with those of received doctrines in the field of finance.

Effects of the Present Method of Taxing Corporations. The deduction of
interest in computing taxable corporate profits will prevent the arbi-
trage process from making the value of all firms in a given class propor-
tional to the expected returns generated by their physical assets, In-
stead, it can be shown (by the same type of proof used for the original
version of Proposition I) that the market values of firms in each class
must-be- pmpomonal in equilibrium-to their expected return net of
taxes (that is, to the sum of the interest paid and expected net stock-
holder income). This means we must replace each X; in the original ver-
sions of Propositions I and II with a new variable X; representing the
total income net of taxes generated by the firm.

(10) Xr=(X;— D) ~ )+ rD; = #7 + Dy,

where #; represents the expected net income accruing to the common
stockholders and r stands for the average rate of corporate income tax.®
After making these substitutions, the propositions, when adjusted for
taxes, continue to have the same form as their originals. That is, Propo-
sition I becomes:
X;

(11) —— = g, for any firm in class %,
i

and Proposition II becomes

.
(12) == + (o — ) Di/S;
3
where p,” is the capitalization rate for income net of taxes in class &.
Although the form of the propositions is unaffected, certain interpre-
tations must be changed, In particular, the after-tax capitalization rate

1 For simplicity, we shall ignore throughout the tiny element of progression in our present
corporate tax and treat r a8 a constant independent of (X;~rD;).
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py can-no longer be identified with the “average cost of capital” which
is pu= X ;/V;, The difference between py and the “frue” average cost of
capital, as we shall see, is a matter of some relevance in connection with
investment planning within the firm {Section IT). For the description of
market behavior, however, which is our immediate concern here, the dis-
tinction is not essential. To simplify presentation, therefore, and to pre-
serve continuity with the terminology in the standard literature we
shall continue in this section to refer to g as the average cost of capital,
though strictly speaking this identification is correct only in the absence
of taxes.

Effects of a Plurality of Bonds and Interest Rates. In existing capital
markets we find not one, but a whole family of interest rates varying
with maturity, with the technical provisions of the loan and, what is
most relevant for present purposes, with the financial condition of the
borrower.”® Economic theory and market experience both suggest that
the yields demanded by lenders tend to increase with the debt-equity
ratio of the borrowing firm (or individual}. If so, and if we can assume
as a first approximation that this yield curve, r=r {(D/5), whatever its
precise form, i3 the same for all borrowers, then we can readily extend
our propositions to the case of a rising supply curve for borrowed
funds}

Proposition I is actually unaffected in form and interpretation by the
fact that the rate of interest may rise with leverage; while the average
cost of borrowed funds will tend to increase as debt rises;.the average cost

of. funds from 6l sources will still be independent of leverage (apart

from the tax effect). This conclusion follows directly from the ability of
those ‘who engage in-arbitrage to undo the leverage in any financial
structure by acquiring an appropriately mixed portfolio of bonds and
stocks. Because of this ability, the ratio of earnings (before interest
charges)-to market value—i.e., the average cost of capital from all

# We shall not conaider here the extension of the analysis to encompass the time structure of
interest rates. Although some of the problems posed by the time structure can be handled with-
“in our comparative statics framework, an adequate discussion would require a separate paper.
¥ We can alsadevelop a theory of bond valuation elong lines asgentially parallel to those fol-
Jowed for the case of shares, We conjecture that the curve of bond yields ag a function of lever-
age will turn out to be a nonlinear one in contrast to the linear function of leverage developed
for common shares. However, we would also expect that the rate of increase in the yield on
new issues would not be substantial in practice. This relatively slow rise would reflect the fact
that interest rate increases by themselves can never be completely satisfactory to creditors as
compensation for their increased risk. Such increases muy simply serve to raise r so high rela-
tive to p that they become self-defeating by giving rise o a situation in which even normal
fluctuations in earnings may force the company into bankruptey. The difficulty of borrowing
more, therefore, tends to show up in the usual case not so much in higher rates asin the form
of increasingly stringent restrictions imposed on the company’s management and finances by
the creditors; and ultimately in a complete inability to obtain new borrowed funds, at least
from the institutional investors who normally set the standards in the market for bonds,
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sources—must be the same for all firms in a given class.)® In other words,
the increased cost of borrowed funds as leverage increases will tend to
be offset by a corresponding reduction in the yield of common stock.
This seemingly paradoxical result will be examined more closely below
in connection with Proposition II. '

A significant modification of Proposition I would be required only if
the yield curve r=r(D/S) were different for different borrowers, as
might happen if creditors had marked preferences for the securities of a
particular class of debtors. If, for example, corporations as a class were
able to borrow at lower rates than individuals having equivalent per-
sonal leverage, then the average cost of capital to corporations might
fall slightly, as leverage increased over some range, in reflection of this
differential. In evaluating this possibility, however, remember that the
relevant interest rate for our arbitrage operators is the rate on brokers’
loans and, historically, that rate has not been noticeably higher than
representative corporate rates.!® The operations of holding companies
and investment trusts which can borrow on terms comparable to operat-
ing companies represent still another force which could be expected to
wipe out any marked or prolonged advantages from holding levered
stocks.?

Although Proposition I remains unaffected as long as the yield curve
is the same for all borrowers, the relation between common stock yields
and leverage will no longer be the strictly linear one given by the original
Proposition II. If r increases with leverage, the yield s will still tend to

2 One normally minor qualification might be noted. Once we relax the assumption that all
bonds bave certain yields, our arbitrage opesator faces the danger of something comparable to
“gambler’s ruin.”” That is, there is aleays the possibility that an otherwise sound concern—
one whose long-run expected income is greater than its interest liability-—might be forced into
liquidation as aresult of 3 run of temporary losses. Since reorganization generally involves
costs, and because the operation of the firm sy be hampered during the peried of reorganiza-
tion with lasting unfavorable effects on earnings prospects, we might pechaps expect hesvily
levered companies to sell at a slight discount relative to less heavily indebted companies of the
same class,

1 Under normal conditions, moreaver, a substantial part of the arbitrage process could be
expected to teke the form, not of having the arbitrage operators go into debt on personal
account to put the required leverage into their portfolios, but simoply of having them reduce
the amount of corporate honds they already hold when they acquire underpriced unlevered
stock. Margin requirements are also somewhat less of an obstacle to maintrining any desired
degree of leverage in a portfolio than might be thooght at first glance. Leverage could be
largely restored in the face of higher margin requirements by switching to stocks having more
leverage at the corporate level, )

2 An extreme form of inequality between borrowing and lending rates occurs, of course, in
the case of preferred stocks, which can not be directly issued by individuals on personal
account. Here again, however, we would expect that the operations of investment corporations
plua the ability of arbitrage operators to sell off their holdings of preferred stocks would act to
prevent the emergence of any substantial premiurms (for this reason) on capital structures con-
taining preferred atocks. Nor are preferred stocks so far removed from bonds as to make it
impossible for arbitrage operators to approximate closely the risk and leverags of 2 corporate
preferred stock by incurring a somewhst smaller debt on personal account.
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rise as D/S increases, but at a decreasing rather than a constant rate.
Beyond some high level of leverage, depending on the exact form of the
interest function, the yield may even start to fall.” The relation between
i and D/ could conceivably take the form indicated by the curve MD
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in Figure 2, although in practice the curvature would be much less pro-
nounced. By contrast, with a constant rate of interest, the relation
would be linear throughout as shown by line MM’, Figure 2,
The downward sloping part of the curve MD perhaps requires some
¥ Since new lenders are-unlikely to permit this rauch leverage (. note 17), this ringe of the

curve is likely to be occupied by companies whose earnings prospects have fallen substantially
since the time when thelr dehts were ispued.
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comment since it may be hard to imagine why investors, other than
those who like lotteries, would purchase stocks in this range. Remember,
however, that the yield curve of Proposition IT i3 a consequence of the
more fundamental Proposition I. Should the demand by the risk-lovers
prove insufficient to keep the market to the peculiar yield-curve MD,
this demand would be reinforced by the action of arbitrage operators.
'The latter would find it profitable to own a pro-rata share of the firm as
a whole by holding its stock and bonds, the lower yield of the shares
being thus offset by the higher return on bonds.

D. The Relotion of Propasitions I and 11 to Current Doctrines

The propositions we have developed with respect to the valuation of
firms and shares appear to be substantially at variance with current
doctrines in the field of finance. The main differences between our view
and the current view are summarized graphically in Figures 1 and 2.
Our Proposition I [equation (4)] asserts that the average cost of capital,
X;/Vy, is a constant for all firms 7 in class k;iindép‘endently‘ef theirfi-
nancial structure. This implies that, if we were to take a sample of firms
in a given class, and if for each firm we were to plot.-the ratio of expected
return to market value against some measure-of leverage or financial
structure, the points would tend to fall on a horizontal straight line
with interceptpy, like the solid line mm’ in Figure1.2 From Proposition
I we derived Proposition H [equation (8)] which, taking the simplest
version with » constant,asserts that, for all fifmg'in a ¢lass, the relation
between the yield on common -stock and financial structure, measured
by D;/S;, will approximate a straight line with slope (p;7—~7) and inter-
cept pe This relationship is shown as the solid line MM’ in Figure 2, to
which reference has been made earlier.?

By contrast, the conventional view among finance specialists appears
to-start from the proposition that, other things equal, the earnings-
price ratio (or its reciprocal, the times-earnings multiplier) of a firm's
common stock will normally be only slightly affected by “moderdte’
amounts of debt in the firm’s capital structure.* Translated into our no-

%2 Tn Figure 1 the measure of leverage used is D;/¥; (the ratio of debt to market value)
rather than D;/5; (the ratio of debt to equity), the concept used in the analytical develop-
mexnt. The D;/V; measure is introduced at this point because it simplifies comparison and con-
trast of our view with the traditionnl position.

% ‘The line MM’ in Figure 2 has been drawn with a positive slope on the assumption that
p >r, a condition which will normally obtain. Our Proposition II as given in equation (8)
would continue to be valid, of course, even in the unlikely event that o™ <r, but the glope of
MM’ would be negative,

M Sew, £.g. Grabam and Dodd [6, pp. 464-66], Without doing violence to this position, we
can bring vut its implications more sharply by ignoring the qualification and treating the yield
as @ virtual constant over the relevant range. See in this connection the discussion in Durand
{3, esp. pp. 225-37] of what he calls the “net income method’ of valuation.
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tation, it asserts that for any firm § in the class &,

Xy —1tD; # D;

o U= . = 3% aconstant for — < L
‘(13) S, S; 5 ’ S: k
or, equivalently,
(14) S, = #/i*

Here #,* represents the capitalization rate or earnings-price ratio on the
common stock and L, denotes some amount of leverage regarded as the
maximum ‘“‘reasonable” amount for firms of the class k. This assumed

relationship between yield and leverage is the horizontal solid tine ML’

of Figure 2.'Beyond-L/, the yield will presumably rise sharply as the
market discounts “excessive” tradmg on the equity. This possibility of a
rising range for high leverages is indicated by the broken-line segment
L'G in the figure *

If the value of shares were really given by (14) then the over-all mar-
ket value of the firm must be:

(16) Vj = Sj + D,' =

That is, for any given level of expected total returns after taxes (X7)
and a.ssummg, as seems natural, that 4% >r; the value of the firm must
tend to rise with debt;® whereas our Proposition I asserts that the value
of the firm is completely independent of the capital structure. Another
way of contrasting our position with the traditional one is in terms of the
cost of capital. Solving (16) for X;*/V; yields:

an X;/Vi=i* — (* — ) DV,

According to this equation, the average cost of capital is net indepen-
dent of capital structure as we have argued; but should tend to fall with
increasing leverage, at least within the relevant range of moderate debt
ratios, as shown by the line ms in Figure 1. Or to put it in more familiar
terms, debt-financing should be “cheaper” than equity-financing if not
carried too far,

‘When we alo allow for the possibility of a rising range of stock yields.

for large values of leverage, we obtain a U-shaped curve like ms¢ in

# To make it easier to gee some of the implications of this hypothesis s well as to prepare
the ground for later statistical testing, it will be helpful to assume that the notion of 3 critical
limit on leverage beyond which yields rise rapidly, can be epitomized by a quadratic relation of
the form:

(15) F/S; = i* + BDY/S) + a(Di/SP?. a>0.

* For a typical discussion of how & promater can, supposedly, increase the market value of &
firm by recourse to debt issuey, see W. J. Eiteman [4, esp. pp. 11~13].
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Figure 1.5 That a yield-curve for stocks of the form ML’G in Figure 2
implies a U-shaped cost-of-capital curve has, of course, been recognized
by many writers. A natural further step has been to suggest that the
capital structure corresponding to the trough of the U is an “optimal
capital structure” towards which management ought to strive in- the
best interests of the stockholders.*® According to our model, by contrast,
no such optimal structure exists—all structures being equivalent from
the point of view of the cost of capital.

Although the falling, or at least U-shaped, coat-of-capital function is
in one form or another the dominant view in the literature, the ultimate
rationale of that view is by no means clear. The crucial element in the
position—that the expected eamings-price ratio of the stock is largely
unaffected by leverage up to some conventional limit—is rarely even
regarded as something which requires explanation. It is usually simply
taken for granted or it is merely asserted that this is the way the market
behaves.®® To the extent that the constant earnings-price ratio has a
rationale at all we suspect that it reflects in most cases the feeling that
moderate amounts of debt in “sound” corporations do not really add
very much to the “riskiness” of the stock. Since the extra risk is slight,
it seems natural to suppose that firms will not bave to pay noticeably
higher yields in order to induce investors to hold the stock.®

A more sophisticated line of argument has been advanced by David
Durand [3, pp. 231-33]. He suggests that because insurance companies
and certain other important institutional investors are restricted to debt
‘securities, nonfinancial corporations are able to borrow from them at
interest rates which are lower than would be required to compensate

)

87 The U-shaped nature of the cost-of-capital curve can ba exhibited explicitly if the yield
curve for shares as 8 function of leverage can be approximated by ei;;ue.tmn {15) of footnote 25,
From that equation, multiplylng both sides by S; we obtain: ¥7== Xf —2Dymig*S;4+-0D 40D
/3; or, adding and subtracting 44*Ds from the right-hand side and coilectmg terms,

{18) Ry = i*Si+ D) + @ + r — 3Dy + oD¥/Sy

Dividing (18) by V; gives an expression for the cost of capital:

19 Z5/Vimis® = @ —r — YD/ Vi + aDB/SiV = i* — (x* — r — B)Di/V;
+ a(Dy/ VY (A — Dy/ V)

which is clearly U-shaped since « is supposed to be positive,

# For a typical statement see S. M. Robbins {16, p. 307]. See also Graham and Dedd [6,
pp. 468-74].

 Sew 2.z, Graham and Dodd {6, p. 464], ]

* A typical statement is the following by Guthmann and Dougall {7, p. 245]; “Theoretically
it might be argued that the increased hazard from using bondas and preferred stocks wonld
counterbalance this additional income and so prevent the common stock from being more
attractive than when it bad a lower return but fewer pnor obligations. In practice, the sxtra
earnings from tradmg on the equity’ are often regarded by investors as more than sufficient to

serve as 2 ‘premium for risk’ when the proportions of the severs! securities are judiciously
mized.”
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creditors in a free market. Thus, while he would presumably agree with
our conclusions that stockholders could not gain from leverage in an un-
constrained market, he concludes that they can gain under present insti-
tutional arrangements. This gain would arise by virtue of the “safety
superpremium’ which lenders are willing to pay corporations for the
privilege of lending.®

The defective link in both the traditional and the Durand version of

the argument lies in the confusion bhetween investors’ subjective risk
preferences and their objective market opportunities. Our Propositions
I and II, as noted earlier, do not depend for their validity on any as-
sumption about. individual risk preferences. Nor do they involve any as-
sertion as to what is an adequate compensation to investors for assum-
ing a given degree of risk. They rely merely on the fact that a given
commodity cannot consistently sell at more than one price in the mar-
ket; or more precisely that the price of a commodity representing a
“bundle” of two other commodities cannot be consistently different
from the weighted average of the prices of the two components (the
weights being equal to the proportion of the two commodities in the
bundle).

An analogy may he helpful at this point. The relations between 1/p;,
the price per dollar of an unlevered stream in class k, 1/r, the price per
dollar of a sure stream, and 1/4;, the price per dollar of a levered stream
j,in the kth class, are essentially the same as those between, respective-
ly, the price of whole milk, the price of butter fat, and the price of milk
which has been thinned out by skimming off some of the butter fat. Our
Proposition I states that a:firm cannot reduce the cost of capital—i.e.,
increase the market value of the stream it generates—by securing part
of its capital through the sale of bonds; even though debt money ap-
pears to be cheapersThis assertion is equivalent to the proposition that,

“under perfect markets, a dairy farmer cannot in general earn more for
sthe milk he produces by.skimming some-of the butter fat and selling
it separately, even though-butter fat per unit weight, sells for more
‘than whole iilk. The advantage from skimming the milk rather than
selling whole milk would be purely illusory; for what would be gained
from selling the high-priced: butter fat would be.Jost in selling the low-
priced residue of-thinned.milk. Similarly our Proposition IT—that the
price per dollar of a levered stream falls as leverage increases—is an ex-

n Like Durand, Morton [15] contends ‘that the actual market deviates from [Propesition
X} by giviog 2 changing over-all cost of money st different points of the {leverage] scale” (p.
443, note 2, inserts ours), but the basis for this contention is nowhere clearly stated. Judging
by the great smphasis given to the lack of mobility of investovent funds between stocks and
bonds and to the psychalogical and institutional pressures toward debt portfolios (see pp. 444~
51 and especially his discussion of the optimal capital structure on p. 453) he would seem to be
taking a position very similar {o that of Durand above.
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act analogue of the statement that the price per gallon of thinned milk
falls continuously as more butter fat is skimmed off 2

It is clear that this last assertion is true as long as butter fat is worth
more per unit weight than whole milk, and it holds even if, for many
consumers, taking a little cream out of the milk (adding a little leverage
to the stock) does not detract noticeably from the taste (does not add
noticeably to the risk). Furthermore the argument remains valid even
in the face of instituional limitations of the type envisaged by Durand.
For suppose that a large fraction of the population habitually dines in
restaurants which are required by law to serve only cream in lieu of
milk (entrust their savings to institutional investors who can only buy
bonds). To be sure the price of butter fat will then tend to be higher in
relation to that of skimmed milk than in the absence such restrictions
(the rate of interest will tend to be lower), and this will benefit people
who eat at home and who like skim milk (who manage their own port-
folio and are able and willing to take risk). But it will still be the case
that a farmer cannot gain by skimming some of the butter fat and sell-
ing it separately (firm cannot reduce the cost of capital by recourse to
borrowed funds)

Our propositions can be regarded as the extension of the classical
theory of markets to the particular case of the capital markets. Those
who hold the current view—whether they realize it or not—must as-

® et M denote the quantity of whole milk, B/3f the proportion of butter fat in the whole
milk, and let pyr, #5 and p, denote, respectively, the price per unit weight of whaole milk, butter

fat and thinned milk from which a fraction e of the butter fat has been skimmed off, We then
have the fundamental perfect market relation:

(») Pa(M — aB) + ppaB = puM, t€axsl,

stating that total receipts will be the same amount 3 M, independently of the amount «B of

butter fat that may have been sold separately, Since g corresponds to 1/p, #n to 1/r, pa to-

1/%, M to X and aB torD, (a) is equivalent to Proposition I, §-+D=% /p. From (a) we derive:
aB

M ~aB M —aB

which gives the price of thinned milk s an explicit function of the proportion of butter fat
skimmed off; the function decreasing as long as 5> pur. From (a) also follows:

__psaB
ta(M — aB)
which is the exact analogue of Propusition T1, as given by (8).

% The reader who likes parables will find that the analogy with interrelated commodity
raarkets can be pushed & good des! farther than we have done in the text. For instance, the
effect of changes in the market rate of intarest on the over-all cost of capital is the same as the
effect of a change in the price of butter on the price of whole milk. Similarly, just as the rela-
tion between the prices of skim milk and butter fat influences the kind of cows that will be
reared, so the relation between £ and r influences the kind of ventures that will be undertaken,
I people like butter we shall have Guernseys; if they are willing to pay a high price for aafety,
this will encourage ventures which promise smaldler but less uncertain stremms per dollar of
physical agsets,

)] Pa = pu

?n

© V/pa= Y/ pau -+ (1/tn — 1/33)
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sume not merely that there are lags and frictions in the equilibrating
process—a, feeling we certainly share,* claiming for our propositions
only that they describe the central tendency around which observations
will scatter—but also that there are large and systematic imperfections
in the market which permanently bias the outcome. This is an assump-
tion that economists, at any rate, will instinctively eye with some skep-
ticism.

In any event, whether such prolonged, systematic departures from
equilibrium really exist or whether our propositions are better descrip-
tions of long-run market behavior can be settled only by empirical re-
search. Before going on to the theory of investment it may be helpful,
therefore, to look at the evidence.

E. Some Preliminary Evidence an the Basic Propositions

Unfortunately the evidence which has been assembled so far is amasz-
ingly skimpy. Indeed, we have been able to locate only two recent stud-
ies—and these of rather limited scope—which were designed to throw
light on the issue. Pending the results of more comprehensive tests which
we hope will soon be available, we shall review briefly such evidence as is
provided by the two studies in question. (1) an analysis of the relation
between security yields and financial structure for some 43 large electric
utilities by F B. Allen [1], and (2) a parallel (unpublished) study by
Robert Smith [19], for 42 oil companies demgned to test whether Allen’s
rather striking results would be found in an industry with very differ-
ent characteristics.® The Allen study is based on average figures for the

years 1947 and 1948, while the Smith study relates to the single year

1953.

‘The Effect of Leverage on the Cost of Capital. According to the received
view, as shown in equation- (17).the average cost of capital, X+/V
should decline linearly with leverage as megsured by the ratio D/V, at
least through most of the relevant range.® According to Proposition I,
the average cost of capital within a given class % should tend to have
the same value p" independently of the degree of leverage. A simple test

M Several specific exarmples of the failure of the arbitrage mechanism can be found in Graham
and Dodd {§, ¢.g., pp. 646-48]. The price discrepancy described on pp. 646-47 is particularly
curious since it persists even today despite the fact that a whole generation of security analysts
has been brought up on this book!

% We wish to express gur thanks to both writers for making available to us some of their
original worksheets. In addition to thess recent studies thereisa frequently cited (but appar-
ently seldom read) study by the Federal Communications Commission in 1938 {22] which
purports to show the existence of an optinal capital structure or range of structures (in the
wnse defined above) for public utilities in the 1930's. By current standards for statistical in-

_vestigations, however, this study caunot be regarded as having any real evidential value for
the problem a2t hand.

* We shall simplify our notation in this section by dropping the subscript 7 used to denote a
particular firm wherever this will not lead to confusion.
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of the merits of the two alternative hypotheses can thus be carried out
by correlating X7/V with D/V If the traditional view is correct, the
correlation should be significantly negative; if our view represents a bet-
ter approximation to reality, then the correlation should not be signifi-
cantly different from zero,

Both studies provide information about the average value of D—the
market value of bonds and preferred stock—and of V-—the market
value of all securities.” From these data we can readily compute the
ratio D/V and this ratio (expressed as a percentage) is represented by
the symbol d in the regression equations below. The measurement of
the variable X*/V, however, presents serious difficulties, Strictly speak-
ing, the numerator should measure the expected returns net of taxes,
but this is a variable on which no direct information is available. As an
approximation, we have followed both authors and used (1) the average
value of actual net returns in 1947 and 1948 for Allen’s utilities; and (2)
actual net returns in 1953 for Smith’s oil companies. Net return is de-
fined in both cases as the sum of interest, preferred dividends and stock-
holders’ income net of corporate income taxes. Although this approxima-
tion to expected returns is undoubtedly very crude, there is no reason to
believe that it will systematically bias the test in so far as the sign of the
regregsion coefficient is concerned. The roughness of the approximation,
however, will tend to make for a wide scatter. Also contributing to the
scatter is the crudeness of the industrial classification, since especially
within the sample of oil companies, the assumption that all the firms be-
long to the same class in our sense, is at best only approximately valid.

Denoting by = our approximation to X7/V (expressed, like d, as a
percentage), the results of the tests are as follows:

Electric Utilities « = 5.3 4-.006d r= 12
(4 .008)

Oil Companies 2z =8.5+4 006d r= 04
(£ .024)

The data underlying these equations are also shown in scatter diagram
form in Figures 3 and 4.

The results of these tests are clearly favorable to our hypothesis.

¥ Note that for purposes of this test preferred stocks, since they represent an expested fixed
obligation, are properly classified with bonds even though the tax status of preferred dividends
is different from that of interest payments and ¢ven though preferred dividends are really
fixed only a8 to their maximum in any year. Some difficulty of clagsification does arise in the
case of convertible preferred stocks (and convertible bonds) selling at & substantial premiom,
but fortunatsly vary few such issues were involved for the companies included in the tw.
studiss. Smith included bank ioans and certain other shart-term obligations (at book values
in his dats on oil company debts and this treatment is perhaps open to some question. How-
ever, the gmounts involved were relatively small and check computations showed that their
elimination would lead to only minor differences in the test resuits.
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Both correlation coefficients are very. close to zero and not statistically
significant. Furthermore, the implications of the traditional view fail to
be supported even with respect to the sign of the correlation. The data
in short provide no evidence of any tendency for the cost of capital to
fall ag the debt ratio increases.™®

It should also be apparent from the scatter diagrams that there is no
hint of a curvilinear, U-shaped, relation of the kind which is widely be-
lieved to hold between the cost of capital and leverage. This graphical
impression was confirmed by statistical tests which showed that for
both industries the curvature was not significantly different from zero,
its sign actually being opposite to that hypothesized.®

Note also that according to our model, the constant terms of the re-
gression equations are measures of py', the capitalization rates for un-
levered streams and hence the average cost of capital in the classes in
question. The estimates of 8.5 per cent for the oil companies as' against
5.3 per cent for electric utilities appear to accord well with a priori ex-
pectations, both in absolute value and relative spread.

The Effect of Leverage on Common Stock Yields. According to our Prop-
osition IT—see equation 12 and Figure 2—the expected yield on com-
mon stock, #7/S, in any given class, should tend to increase with lever
age as measured by the ratio D/S. The relation should tend to be linear
and with positive slope through most of the relevant range (as in the
curve MM’ of Figurc 2), though it might tend to flatten out if we move

3 It may be argued that a test of the kind used is hiased against the traditional view. The
fact that both sides of the regression equation are divided by the variable ¥V which may be
suhject to random variation might tend to impart a positive biag o the correlation, As a check
on the results presented in the text, we have, therefore, carried out a supplementary test
based on equation (16). This equation shows that, if the traditional view is correct, the market
valueof a company should, for given X7, increase with debt through most of the relevant range;
according to our model the market value should be uncorrelated with D, given X*. Because
of wide variations in the size of the firms inclurled in our samples, all variables must be divided
by a suitable scale factor in order to avoid spurious resnlts in carrying out 4 test of equation
{16). The factor we have used is the book value of the firm denoted by 4. The hypothesis
tested thus takes the specific form:

V/A4 = a4+ o(X7/4) + c(D/A)

and the numerator of the tatio X7/4 is again approxirated by actual net returns, The partia)
correlation between V/A4 and D/4 should now be positive according to the traditional view
and zero according to our model. Although division by 4 should, if anything, bias the resuits
in favor of the traditional kypothesis, the partial correlation turns out to be only .03 for the oi)
companies and — 28 for the electric utilities. Neither of these coefficients is significantly differ-
ent from zero and the larger one even has the wrong sign,

¥ The tests conaisted of fitting to the data the equation {19) of footnote 27. As shown
there, it follows from the U-shaped hypothesis that the coefficient o 'of the variable (D/V)?
/(1—D/V), denoted hereafter by 4* should be significant and positive. The following regres-
sion equations and partials were obtained:

Electric Utilities x = 3.0 4 .0174 — .003d*: rpps a = — .15
Oil Companies =z = 8,0 - 054 — 03d*: rps 0 = ~ .14
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far enough to the right (as in the curve MD"), to the extent that high
leverage tends to drive up the cost of senior capital. According to the
conventional view, the yield curve as a function of leverage should be a
horizontal straight line (like ML’) through most of the relevant range;
far enough to the right, the yield may tend to rise at an increasing rate.
Here again, a strmght-forward correlatlon-—m this case between #/8

~~~~~

the correlation should be significantly positive; ﬁ.thc tra.dmnnal v;ew*xs
correct, the correlation should be negligible.

Subject to the same qualifications noted above in connection with
X-, we can approximate # by actual stockholder net income ® Letting
g denote in each case the approximation to #°/S (expressed as a per-
centage) and letting # denote the ratio D/S (also in percentage terms)
the following results are obtained:

Electric Utilities z = 6.6 4 0174 r= .53
(+.004)

Oil Companies z=8.94 0514 r= 53.
(£ .012)

These results are shown in scatter diagram form in Figures 5 and 6.
Here again the implications of our analysis seem to be borne out by
the data. Both correlation coefficients are positive and highly significant
when account istaken of the substantial sample size, Furthermore, the
estimates of the coefficients of the equations seem to accord reasonably
well with our hypothesis. According to equation (12) the constant term
should be the value of p,* for the given class while the slope should be
(pe*—r). From the test of Proposition I we have seen that for the oil
companies the mean value of py could be estimated at around 8.7
Since the average yield of senior capital during the period covered was
in the order of 3% per cent, we should expect a constant term of about
8.7 per cent and a slope of just'over 5 per cent. These values closely ap-
proximate thé regression estimates of 8.9 per cent and 5.1 per cent re-
spectively. For the electric utilities, the yield of senior capital was also
on the order of 3% per cent during the test years, but since the estimate
of the mean value of py from the test of Proposition I was 5.6 per cent,
9 As indicated earlier, Smith’s data were for the single year 1953, Since the use of 2 single
year's profits as a measure of expected profits might be open to objection we collected profit

data for 1952 for the same companies and based the computation of #7/5 on the average of the
two years. The value of ¥7/5 was obtained from the fornmla:

assets in ’53

(net earnings in 1952-
assets in *

+ net earnings in ’1953) 7

<+ (average market valus of common stock in *53),
The asset adjustment was introduced as rough aliowance for the sffects of possible growth in
the size of the firm. It might be added that the correlation computed with #7/5 based on net
profits in 1953 alone was found to be only slightly smaller, namely .50.
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the slope should be just above 2 per cent. The actual regression estimate
for the slope of 1.7 per cent is thus somewhat low, but still within one
standard error of its theoretical value. Because of this underestimate of
the slope and because of the large mean value of leverage (A=160 per
cent) the regression estimate of the constant term, 6.6 per cent, is some-
what high, although not significantly different from the value of 5.6
per cent obtained in the test of Proposition I.

When we add a square term to the above equations to test for the
presence and direction of curvature we obtain the following estimates:

Electric Utilities 3 = 4.6 4+ 004k — 0074
Qil Companies s = 8.5 + .072h — 01642

For both cases the curvature is negative. In fact, for the electric utili-
ties, where the observations cover a wider range of leverage ratios, the
negative coefficient of the square term is actually significant at the 5
per cent level. Negative curvature, as we have seen, runs directly coun-
ter to the traditional hypothesis, whereas it can be readily accounted
for by our model in terms of rising cost of borrowed funds.®

In summary, the empirical evidence we have reviewed seems to be
broadly consistent with our model and largely inconsistent with tradi-
tional -views. Needless to say much more extensive testing will be re-
quired before we can firmly conclude that our theory describes market
behavior. Caution is indicated especially with regard to our test of
Proposition II, partly because of possible statistical pitfalls and partly
because not all the factors that might have a systematic effect on stock
yields have heen considered. In particular, no attempt was rade to test
the possible influence of ‘the dividend pay-out ratio .whose role has
tended to receive a great deal of attention in current research and think-
ing. There are two reasons for this omission. First, our main objective
has been to assess the prima facie fenability of our model, and in this
model, based as it is on rational behavior by investors, dividends per se
play no role, Second, in a world in which the policy of dividend stabiliza-
tion is widespread, there is no simple way of disentangling the true ef-
fect of dividend payments on stock prices from their apparent effect,

4 That the yield of senior capital tended to rise for utilities as leverage increased is clearly
shown in several of the scatter diagrams presented in the published version of Allen’s study.
This significant negative curvature between stock yields and leverage for utilities may be part-
ly respansible for the fact, previously noted, that the constant in the linear regression is some.
what bigher and the slope somewhat Jower than implied by equation (12). Note also in connec-

tion with the estimate of o5 that the introduction of the quadratic term reduces the constant
considerably, pushing it in fact below the & prieri expectation of 5.6, though the difference is
2gain not statistically significant.

2 In our test, e.g. the two variables’s aud & are both ratios with § appearing in the denomi-
nator, which may tend to impart a positive bias to the correlation {¢f. note 38). Attempts were
made to develop alternstive tests, but although various possibilities were explored, we have
80 far been unsble to find satisfactory alternatives,
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the latter reflecting only the role of dividends as a proxy measure of
long-term earning anticipations.® The difficulties just mentioned are

further compounded by possible interrelations between dividend pelicy
and leverage.

11. Implications of the Analysis for the Theory of Investment
A. Capitdl Structure and Invesimeni Policy

On the basis of our propositions with respect to cost of capital and
fimancial structure (and for the moment neglecting taxes), we can derive
the following simple rule for optimal investment policy by the firm:

Proposition I1I' If a firm in class & is acting in the best interest of the
stockholders at the time of the decision, it will exploit an investment op
partumty if and only if the rate of return on the investment, say p*,
is as large as or larger than py. That is, the cut-off point for_investment
«nsthe firm willin all cases be prand will be compleiely unaffected by the
lype of security wsed lo finance the invesiment. Equivalently, we may say
that regardless of the financing used, the marginal cost of capital to a
firm is equal to the average cost of capital, which is in turn equal to the
capitalization rate for an unlevered stream in the class to which the
firm belongs.®

To establish this result we will consider the three major financing al-
ternatives open to the firm—honds, retained earnings, and common
stock issues—and show that in each case an investment is worth under-
taking if, and only if, p* 2.1

Consider first the case of an investment financed by the sale of bonds.
We know from Proposition I that the market value of the firm before the
investment was undertaken was:#

(20) Vo= Xo/px

£ We suggest that failure to appreciate this difficulty is responsible for many fallacious, or
at least unwarranted, conclusions about the role of dividends.

4 In the sample of electric utilities, there is a substantial negative correlation between yields
and pay-out ratios, but also between pay-out ratios and leverage, suggesting that either the
asgociation of yields and leverage or of yxe&ds and pay-out ratios may be {at least partly)
spurious, These difficulties however do not arise in the case of the oil industry sample. A pre-
liminary analysis indicates that there is here no szgmﬁcant relation between leverage and

pay-out ratios and also no significant correlation {either gross or partial) between yields and
pay-out ratios.

% The analysis developed in this paper ixessentially a comparative-statics, not & dynamic
analysis, This note of caution applies with special force to Proposition IIT, Such problerns as
those posed by expected changes in r and in pa over time will not be treated here. Although
they are in principle amenabls to analysis within the general framework we have laid out, such
an undertaking is sufficiently coroplex to deserve separate treatment. Cf. note 17,

# The extanzion of the proof to other typesof finandng, suchas the sale of preferved stock or
the fssuance of stock rights is straightforward,

# Bince no confusion is likely to arise, we have again, for simplicity, eliminated the subscnpts
identifying the firm in the equations to follow, Except for pi, the subscripts now refer to time
periods.
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and that the value of the common stock was:

(21) S’a il Vo - Do.

If now the firm borrows 7 dollars to finance an investment yielding p* its
market value will become:

Xo+ p*I oI
= ———3———-—-—-—— = Vﬂ + —
Pr Pk

and the value of its common stock will be:
o*r

(23) S1i=Vi =W+ N =Vot+—— Dy~ 17
Pr

(22) Vv,

or using equation 21, .

P
(24) Si =8 +——1
Px

>
Hence 5135, as p*20,.%8

To illustrate, suppose the capitalization rate for uncertain streams in
the Ath class is 10 per cent and the rate of interest is 4 per cent. Then if
a given company had an expected income of 1,000 and if it were financed
entirely by common stock we know from Proposition I that the market
value of its stock would be 10,000. Assume now that the managers of the
firm discover an investment opportunity which will require an outlay of

100 and which is expected to yield 8 per cent. At first sight this might =

appear to be a profitable opportunity since the expected return is double
the interest cost. If, however, the management -borrows the necessary
100 at 4 per cent, the total expected income of the company rises to
1,008 and the market value of the firm to 10,080. But the firm now will
have 100 of bonds in its capital structure so that, paradoxically, the
market value of the stock must actually be reduced from 10,000 to
9,980 as a consequence of this apparently profitable investment. Or, to
put it another way, the gains from being able to tap cheap, borrowed
funds are more than offset for the stockholders by the market’s discount-
ing of the stock for the added leverage assumed.

Consider next the case of retained earnings. Suppose that in the course
of its operations the firm acquired I dollars of cash (without impairing

4 In the case of bond-financing the mte of interest on Honds does not enter explicitly into
the decision. (assuming the firm borrows at the market rate of interest), This is true, more-
over, given the conditions outlined in Section LC, even though intersst rates may be
an increasing function of debt outstanding. To the extent that the firm borrowed at 2 rate
other than the market rate the two I’s in equation (24) would no longer be identical and an
additional gain or loss, as the case might be, would accrue to the shareholders, It might also
be noted in passing that permitting the two I's in (24) to take on differant values provides a
simple method for introducing underwriting expenses into the analysis,
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the earning power of its assets). If the cash is distributed as a dividend
to the stockholders their wealth W, after the distribution will be:

Xo
(25) Wy = Sg+I===-—---Da+I
Pr
where X, represents the expected return from the assets exclusive of the
amount [ in question. If however the funds are retained by the company
and used to finance new assets whose expected rate of return is p*, then
the stockholders’ wealth would become:
] *
(26) sz-% =.M— Do So+""‘£
P e
Clearly W:2W, as p*2p: so that an investment financed by retained
earnings raises the net worth of the owners if and only if p* > pu. ¥
Consider finally, the case of common-stock financing. Let P, denote
the current market price per share of stock and assume, for simplicity,
that this price reflects currently expected earnings only, that is, it does
not reflect any future increase in earnings as a result of the investment

under consideration.® Then if N is the original number of shares, the
price per share is:

(27) Py = So/N

and the number of new shares, M, needed to finance an investment of 7
dollars is given by: .

28 M=—
(28) 7.

As a result of the investment the market value of the ‘stock becomes:
o+ oM *7 *7
Si= =P — Dy = Sy = NPy + 2=
Pk Pk Pi
and the price per share:

(29) Pt o1 [NP+ *I]
N+ N+ el

 The conclusion that p; is the cut-off peint for investments financed from internal funds
applies not only to undistributed net profits, but to depreciation silowances {and even to the
funds represented by the current sale value of any asset or collection of assets). Since the
owners can earn g by investing funda elsewhere in the clasa, partial or total Hguidating distri-
butions should be made whenever the firm cannct achieve & marginal internal rate of return
equal to g

5 If we assumed that the market price of the stock did reflect the expected higher future
earnings (as would be the case if our original set of assumptions above were strictly followed)
the analysis would differ glightly in detail, but not in essentials, The cut-off point for new in-
yeatment would still be g, but where p*>p; the gain to the original owners wuuld be larger
than if the stock price were based on the pre-investment expectations only.
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Since by equation (28), I'=MP,, we can add M P, and subtract I from
the quantity in bracket, obtaining:

P [(N+M).P +"*””"1]
TNt M T
(30) R
= Pyt P Prs pi
N+ M o ’

and only if, p* > p;.

Thus an investment financed by common stock is advantageous to the
current stockholders if and only if its yield exceeds the capitalization
rate pp.

Once again a numerical example may help to illustrate the result and
make it clear why the relevant cut-off rate is p, and not the current yield
on common stock, £. Suppose that p, is 10 per cent, r is 4 per cent, that
the original expected income of our company is 1,000 and that manage-
ment has the opportunity of investing 100 havmg an expected yield of
12 per cent. If the original capital structure is 50 per cént debt and 50
per cent equity, and 1,000 shares of stock are initially outstanding,
then, by Proposition I, the market value of the common steck must be
5,000 or 5 per share. Furthermore, since the interest bill is .04X 5,000
=200, the yield on common stock is 800/5,000=16 per cent. It may
then appear that financing the additional investment of 100 by i lssumg
20 shares to outsiders at 5 per share would dilute the equity of the origi-
nal owners since the 100 promises to yield 12 per cent whereas the com-
mon stock is currently yielding 16 per cent. Actually, however, -the
income of the company would rise to 1,012; the value of the firm to
10,120; and the value of the common stock to 5,120. Since there are
now 1,020 shares, each would be werth 5.02 and the wealth of the origi-
nal stockliolders would thus have been increased. What has happened
is that the dilution in expected earnings per share (from .80 to .796) has
been more than offset, in its effect upon the market price of the shares,
by the decrease in leverage.

Our conclusion is, once again, at variance with conventional views,®
so much so as to be easily misinterpreted. Read hastily, Proposition IIT
seems to imply that the capital structure of a firm is a matter of indiffer-
ence; and that, consequently, one of the core problems of corporate
ﬁna,nce-—~the pmblem of the optimal capital structure for & firm—is no
problem at all. It may be helpful, therefore, to clear up such possible
misundertandings.

# In the matter of investment policy under uncertainty there is no single position which
Tepresents ‘accepted” doctrine. For & sample of current formulations, all very different from
owurs, see Joel Dean {2, esp. Ch. 3], M, Gordon and E. Shapiro [5], and Harry Roberts {17].
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B. Proposition I1I and Financial Planwing by Firms

Misinterpretation of the scope of Proposition IIT can be avoided by
remembering that this Proposition tells us only that the type of instru-
ment used.to finance an investment is irrelevant to the question -of
whether or not the investment is worth while. This does not mean that
the owners (or the managers) have no grounds whatever for preferring
one financing plan to another; or that there are no other policy or tech-
nical issues in finance at the level of the firm.

That grounds for preferring one type of financial structure to another
will still exist within the framework of our model can readily be seen
for the case of common-stock financing. In general; except for some-
thing like a widely publicized oil-strike, we would expect the market to
place very heavy weight on current and recent past earnings in forming
expectations as to future returns. Hence, if the owners of a firm dis-
covered a major investment opportunity which they felt would yield
much more than g, they might well prefer not to finance it via common
stock at the then ruling price, because this price may fail to capitalize
the new venture. A better course would be a pre-emptive issue of stock
(and in this connection it should be remembered that stockholders are
free to borrow and buy). Another possibility would be to finance the
project initially with debt. Once the project had reflected itself in in-
creased actual earnings, the debt could be retired either with an equity
issue at much better prices or through retained earnings. Still another
possibility along the same lines might be to combine the two steps by
means of a convertible debenture or prefened stock, perhaps with a
progressively declining conversion rate. Even such a double-stage
financing plan may possibly be regarded as yielding too large a share
to outsiders since the new stockholders are, in effect, being given an
interest in any similar opportunities the firm may discover in the future.
If there is a reasonable prospect that even larger opportunities may arise
in the near future and if there is some danger that borrowing now would
preclude more borrowing later, the owners might find their interests
best protected by splitting off the current opportunity into a separate
subsidiary with independent financing. Clearly the problems involved
in making the crucial estimates and in planning the optimal financial
strategy are by no means trivial, even though they should have no bear-
ing on the basic decision to invest (as long as p*2p:) .2

Another reason why the alternatives in financial plans may not be a
matter of indifference arises from the fact that managers are concerned

2 Nor can we rule out the possibility that the existing owners, if unable to use a financing
plan which protects their interest, may actuaﬂy prefer to pass up an otherwise profitable ven-
ture rather than give cutsiders an ‘excessive’” share of the busmess 1t is presurnably in sitna-

tions of this kind that we could justifiably speak of & shortage of "equity capital, 'though this
kind of market imperfection is likely to be of significance only for small or new firma,
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with more than simply furthering the interest of the owners. Such other
objectives of the management—which need not be necessarily in con-
flict with those of the owners—are much more likely to be served by
some types of financing arrangements than others. In many forms of
borrowing agreements, for example, creditors are able to stipulate terms
which the current management may regard as infringing on its preroga-
tives or restricting its freedom to maneuver. The creditors might even
be able to insist on having a direct voice in the formation of policy.® To
the extent, therefore, that financial policies have these implications for
the management of the firm, something like the utility approach de-
scribed in the introductory section becomes relevant to financial (as
opposed to investment) decision-making,. It is, however, the utility func-
tions of the managers per se and not of the owners that are now in-
volved.#

In summary, many of the specific considerations which bulk so large
in traditional discussions of corporate finance can readily be superim-
posed on our simple framework without forcing any drastic (and cer-
tainly no systematic) alteration of the conclusion which is our principal
concern, namely that for investment decisions, the marginal cost of

C  Thke Effect of the Corporate Income Tax on Investment Decisions

In Section I it wasshown that when an unintegrated corporate income
tax is introduced, the original version of our Proposition I,

X/V = p. = a constant
must be rewritten as:
-l =7 ++D X
=

(11 -

= pp* == g Cconstant.

Throughout Section I we found it convenient to refer to X7/V as the
cost of capital. The appropriate measure of the cost of capital relevant

& Similar considerations are involved in the matter of dividend policy. Even though the
stockholders may be indifferent as to payout policy as long as investment policy is optimal,
the management need not be so. Retrined earnings involve far fewer threats to control than
any of the alternative sources of funds and, of course, involve no underwriting expense or risk.
But against these advantages management must balance the fact that sharp changes in divi.
dend rates, which heavy reliance on retained earnings might imply, may give the impression
that a firm’s finances are being poorly managed, with consequent threats to the control and
professional standing of the mansgement,

# Tp principle, at least, this introduction of management’s rigk preferences with respect to
financing methods would do much to reconcile the apparent conflict between Proposition II1
and such empirical findings as those of Modigliani and Zeman [14] on the close relation between
interest rates and the ratio of new debt to new equity issues; or of John Lintoer {12] on the
ronziderable stabibity in target and actual dividend-payout ratios.
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to investment decisions, hewever, is the ratio of the expected return
before taxes to the market value, i.e., X/V From (11) above we find:

31) X_p=ndm_ [1._ frD]
V 1 =7 1—1- o’V

which shows that the cost of capital now depends on the debt ratio,
decreasing, as D/V riges, at the constant rate 77/(1—7).5% Thus, with
a corporate income tax under which interest is a deductible expense,
gains can accrueé to stockholders from having debt in the capital struc-
ture, even when' capital markets-are perfect. The gains however are
small, as can be seen from (31), and as will be shown more explicitly
helow.

From (31) we can develop the tax-adjusted counterpart of Proposi-
tion III by interpreting the term D/V in that equation as the praportion
of debt used in any additional financing of V' dollars. For example, in
the case where the financing is entn'ely by new common stock, D=0
and the required rate of return p:¥ on a venture so financed becomes:

(32) oS =

1 —~7

For the other extreme of pure debt financing D=V and the required
rate of return, p?, becomes:

o r r T
(33) P = l—r—1=p8l1—7—]=pF — 5
1—r o' o i—7

For investments financed out of retained earnings, the problem of defin-
ing the required rate of return is more difficult since it involves a com-~
parison of the tax consequences to the individual stockholder of receiv-
ing a dividend versus having a capital gain. Depending on the time of
realization, a capital gain produced by retained earnings may he taxed
either at ordinary income tax rates, 50 per cent of these rates, 25 per

% Equation (31) is amenable, in principle, to statistical tests similar to those described in
Section LE. However we have not made any systematic attempt to carry out such tests so far,
because neither the Allen nor the Smith study provides the mqmted information. Actually,
Smith's dats included 2 very crude estimate of tax lability, and, using this eqtimate, we did in
fact obtain & negative relation between X/V and D/V. chcver, the correlation (—.28) turned
out to be significant only at about the 10 per cent lavel. While this result is not conclusive, it
should be remembered that, according to our theory, the slope of the regression aquation should
be in any event quite small. o fact, with & value of » in the order of .5, and values of " and
r in the order of 8.5 and 3.5 per cent respectively (of. Section I.E) an increase in D/V from
0 to 60 per cent (which is, approximately, the ravge of variation of this variable in the sample)
should tend to reduce the average cost of capital only from shout 17 o about 15 per cent.

s This conclusion does not extend to preferred stocks even though they have been classed
with debt issues previoualy. Since preferred dividends except for a portion of thess of public
utilities are not in general deductible from the corporate tax, the cut-off point {or new financing
via preferved stock is exactly the same ag that {or coremon stock,
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cent, or zero, if held till death. The rate on any dividends received in the
event of a distribution will also be 2 variable depending on the amount
of other income received by the stockholder, and with the added com-
plications introduced by the current dividend-credit provisions. If we
assume that the managers proceed on the basis of reasonable estimates
s to the average values of the relevant tax rates for the owners, then
the'required return for retained earnings p® can be shown to be:
1 1~7r7 1=

34: R: r Sy &2
(34) R 1=, 1—n

where 7, is the assumed rate of personal income tax on dividends and
7, is the assumed rate of tax on capital gains.

A numerical illustration may perhaps be helpful in clarifying the rela-
tionship between these required rates of return. If we take the following
round numbers as representative order-of-magnitude values under
present conditions: an after-tax capitalization rate py of 10 per cent, a
rate of interest on bonds of 4 per cent, a corporate taxrate of 50 per cent,
a marginal personal income tax rate on dividends of 40 per cent (cor-
responding to an income of about $25,000 on a joint return), and a capi-
tal gains rate of 20 per cent (one-half the marginal rate on dividends),
then the required rates of return would be: (1) 20 per cent for invest-
ments financed entirely by issuance of new common shares; (2) 16 per
cent for investments financed entirely by new debt; and (3) 15 per cent
for investments financed wholly from internal funds.

These results would seem to have considerable significance for current
discussions of the effect of the corporate income tax on financial policy
and on investment. Although we cannot explore the implications of the
results in any detail here, we should at least like to call attention to the
remarkably small difference between the “cost” of equity funds and
debt funds, With the numerical values assumed, equity money turned
out to be only 25 per cent more expensive than debt money, rather than
something on the order of 5 times as expensive a$§ is commonly supposed
to be the case.’” The reason for the wide difference is that the traditional

%7 See 2.g. D. T. Smith [18], It should also be pointed out that our tax system acts in other
ways to reduce the gains from debt financing. Heavy reliance on debt in the capital structure,
for example, commits a company to paying out a substantial proportion of its income in the
form of interest payments taxable to the owners under the personal income tax. A debt-free
vompany, by contrast, can reinvest in the business all of its (smaller} net income and to this
extent subject the owners only to the low capital gains rate (or possibly no tax at all by virtue
of the loophole at death). Thus, we should expect a high degree of leverage to be of value to
the owners, even in the case of closely held corporations, primarily in cases where their firm
wasg not expected to have much need for additional funds to expand assets and earnings in the
future. To the extent that opportunities {or growth were available, as they presumably would |
be for most successful corporations, the interest of the stockholders would tend to be better
served by a structure which permitted maximumn use of retained earnings.

0000090



296 THE AMERICAN ECONOMIC REVIEW

view starts from the position that debt funds are several times cheaper
than equity funds even in the absence of taxes, with taxes serving sim-
ply to magnify the cost ratio in proportion to the corporate rate, By
contrast, in our model in which the repercussions of debt financing on
the value of shares are taken into account, the only difference in cost is
that due to the tax effect, and its magnitude is simply the tax on the
“grossed up’’ interest payment. Not only is this magnitude likely to be
small but our analysis yields the further paradoxical implication that
the stockholders’ gain from, and hence incentive to use, debt financing is
actually smaller the lower the rate of interest. In the extreme case
where the firm could borrow for practically nothing, the advantage of
debt financing would also be practically nothing.

I, Concluston

With the development of Proposition ITI the main objectives we out-
lined in our introductory discussion have been reached. We have in our
Propositions I and IT at least the foundations of a theory of the valua-
tion of firms and shares in a world of uncertainty. We have shown,
moreover, how this theory can lead to an operational definition of the
cost of capital and how that concept can be used in turn as a basis for
rational investment decision-making within the firm. Needless to say,
however, much remains to be done before the cost of capital can be
put away on the shelf among the solved problems. Our approach has
been that of static, partial equilibrium analysis. It has assumed among
other things a state of atomistic competition in the capital markets and
an ease of access to those markets which only a relatively small (though
important) group of firms even come close to possessing. These and
other drastic simplifications have been necessary in order to come to
grips with the problem at all. Having served their purpose they can now
be relaxed in the direction of greater realism and relevance, a task in
which we hope others interested in this area will wish to share.
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Turning now to the second and more intractable difficulty noted above,
it would appear that firms in a given risk class would have utilized debt
up to the Hmits of the institutional constraints facing them or up ta the
optimum amount, i such exists, to maxircize ¥z Under both hypotheses,
then, firms in & given class will tend to have the sawme debt-equity ratios.
Consequently, a scatter diagram of either expected yields on shares or
weighted averages of expected yields an bonds and shares plotted ageinst
debt-equity ratios should form a tight cluster (ideally a point).”® The inter-
pretatmn to be given the slope of a line fitted to such s scatter, such as the
regression coefficients reported by MM [3, p. 281-87] for the oil and utility
industries, is far from clear. Apart from measurement ervor, wide disper-
sion probably indicates the inclusion in the sample of firms from different
risk classes. It may, thevefore, be necessary to expand both hypotheses to
include the effects of variation of institutional constraints and of optimal
debt-equity ratios among risk classes to determine whick of them describes
the effects of leverage on market value in the real world, In the absence of
such an undertaking it appears likely that tests quite diferent from those
discussed here will be necessary to distinguish between the two hypotheses,

Dawsox E, BeEwer AND Jacon B. Mrcuarisen*

' The authors ave, respectively, acting assdstant profassor and assistant professor of business
administration at the University of Californis, Berkeley, They acknowledge the helpful com-
ments of Professors Modigliand and Miller. The views expressed ace these of the suthors slone,
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The. Cost .of Capital, Cerporation Finance, and the
Theory, of Investment: Reply

Although we can appreciate the ingenuity with which Messrs, Brewer and
Michaelsen have developed parts of thelr argument, we fear that they have
underestimated the limitations of their theoretical analysis and overestimated
the significance of even their valid results for empirical applications.

 We abstract from the unsettied qoestions of how expected yields are to be measured or
whather they exist in the sense used by MM. In much of the traditional litersture expected
and promised yields on bmdsmnot carefully distinguished. This might be the sonree of some
of the current controversy, since the weighted avernge of expected yields on shares and
promised yislds on bonds will be a U-shaped curve under both hypotheses,

SoppghtS-2001 AH-Rights-Resstved-

0000093



COMBAUNICATIONS 525

Taking up the various points in their paper in order, consider first their
treatment of the much-mooted falling zone in the expected yield curve for
shares, We referred to such a zone only very casually in our original paper
and only because the possibility of its existence was a somewhat surprising
implication of our Proposition I {namely, that with perfect capital markets,
no taxes, and identical borrowing functions for firms and’ individuals, the
value of any firm must be independent of its financial structure}. We did not
push the matter further at that time partly because we considered the point
to be of no practical consequence and partly because there seemed to be no
more that could validly be said shout such a zone within the confines of cur
basic assumptions, Nothing in the Brewer-Michaelsen paper leads us to be-
lieve we were wrong in these judgments, To reason, as they do, that a py larg-
er than the riskless rate of interest implies ‘risk aversion,” which in turn im-
plies p, greater than r everywhere, and hence 8 monotonically increasing yield
curve is merely to play with words. No precise definition of “risk aversion’ in
this context is provided, let alone a proof that risk aversion {everywhere?) is
imjlied by px greater than riskless 7. Nor Is this very surprising. The concept
of risk aversion may perhaps have some heuristic value for rationalizing the
gross behavior of the yield curves in commonsense terms; but we doubt that
the term can ever be defined with sufficient precision and gererality to derive
conclugions of the kind Brewer and Michaelsen assert?

Brewer and Michaelsen are on sounder ground in their derivation of the
shape of the share-yield curve, given a bond-yield curve (or vice versa).
That, as they show, is a straightforward matter of curve tracing, and we have
no particular quarrel with it. We must admit, however, to being puzzled as to
why they think their discussion of the curvature properties has any
significant bearing on problems of empirical testing, As they themselves ac-
knowledge, there would always be other and more direct implications by
which to distinguish the two models (in particular, by reference to the behav-
ior of total market value in response to differences in capital structure). Even
in terms of the yield curves, there would be no very serivus difficulties, in
principle, in distinguishing between their curves M4 and MZ/G (particularly
since the slope and curvature of M4 can be directly predicted, as they show,
from MI'G and an estimate of pg). Whether, In praciice, the two
cuxves could be distinguished by simple regressions of yield on leverage, Is, of
course, another matter, But the uncertainties surrounding the usefulness of
this particular type of test have nothing much to do with the sorts of ques-
tions raised by Brewer and Michaelsen.

Turning next to the Issue of the proper measure of the value of the tax sav-
ing on debt, we fear that their proposed new expressions are based on a mis-

- The dificulties that arise with respect to defining risk aversion are merely one symptom of
what is the real shstacle to specifying the relations between o and 7, nnmsly that these rela-
tions can be adequately treated nnly in the framework of s general equilibrium model of
valugtion under uncertainty. Hopefully, recent advances in this direction by Asrow (in “Le
Rale des Valeurs Boursitres pour la Répartition Ju Meitleure des Risques,” Infernationol Col-
loquissm on Economsirics, 1952) and developed further by Himbleifer (“Tnvestment Decislon
Under Uncertainty,” forthcoming), may open up some new Hoss of attack.

Copyright © 2001 All Rights Reserved
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understanding (for which we must take some of the blame) of what we meant
by the “certainty” of the tax deduction for interest payments. What we per-
haps should have sald more clearly is that our formulas would be valid when
the tax deduction was exactly as certain or uncertain as the interest payment
itself (or, equivalently, that the government’s lability to the creditors is es-
sentially the same as that of an ordinary stockholder).? Operationslly, this
means that the amount of the interest deduction for tax purposes is condi-
tional on the amount of the interest actually paid to the bondholders either
by the issulng corporation, or, in the event of the sale of the issuing firm, by
the corporation acquiring the issuing firm and its acoumulated tax losses. If
s0, the present value of the tax saving on interest should be computed by dis-

counting the ‘expected value of the tax saving”—the tax saving itself being:

in principle a random variable—at the very same rate the market applies to
the stream of expected interest payments in arriving at the market value of
the debt. And this, in turn, will lead to precisely our ©D;, as the required pres-
ent value. In practice, of course, the government’s liability is not exactly the
same as that of the stockholders, The complexity of our tax laws Is such that
cases can arise in which the government’s lability to the creditors may be
somewhat greater or may well be smaller. On the whole, however, we feel that
our assumption represents a good -first approximation; and certainly a far
better one than that implied by Brewer and Michaelsen’s equations (8, (7),
and {12). These formulas, since they assume that the tax saving is certain in
the literal senze, whether or not the interest is paid, amount to saying that the
government assumes an ahsolutely unlimited Hability to the bondhbolders and
in perpetuity to bootl

Even if their formulas were acceptable descriptions of valuation under ex-
isting tax laws, we would find it bard to tske seriously their claim to have
disclosed new and “intractable” difficulties for empirical testing. For ore
thing, such discrepancies 83 would exist between their valuations and -gurs
would be substantial only at levels of leverage far higher than any we nor-
mally observe. Nor would their higher estimate of the tax subsidy change the
picturs materially in the matter of choice of capital structure. We have noted

2 In fact, under this “stockholder” interpretation for the government's shars, it is possible
to derive our tax formulas directly from the no-tax case. X we let the superscripts G, 2, snd
T stand, respectively, for the government's “ownerslip® interest, the private sector’s owner-
ship interest, and the combined holdings of both groups; and if we amume that the
government “owns™ the fraction r of the total common stock, then fram Proposition I, we
will have for an unleversd &rm VytmSo®+Sg%=X/pm. The walue of the purely private
nterest in that firm will then be

VG = Sg = (1~ 1)V = (1~ 1)/pm

For a levered firm we will have
]
Vi = 5%+ Si + D1 = X/,
so that the privals interest Is
Vi =St + DL = Do+ (1~ ) X/es— DL} =V + DL
exactly as In our squation (3).
Gepydaght @-2004- Al igireResered
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many thnes that If one looks only at the tax subsidy to debt in our model (or
at the "gainy" from leverage under the simple traditional model), then one
might expect every firm in the class to have the same debt ratio and that it
would be as large as the tax laws or creditor restrictions permit. Similarly,
under the more sophisticated traditional model, all firms would presumably
always be at the unique ‘optimumn’ debt ratio for the class. In the real world,
however, such tight clustering does not seem to occur; and the differences in
capital structure in most industries we have looked at are Jarger than can be
convincingly accounted for by measurement errors or mixing of risk classes,
We have always acknowledged that we have no completely specified model to
account for these observed differences, though we think we can see some of
the important elements out of which such a more general theary will someday
be built,

In the meantime, however, empirical research need not grind to a halt,
Differences in capital structure, for whatever reasons, do exist and they can
be exploited to shed much light on the conivoversy over the effects of
financial policy on markét valuation. This is not to say, of course, that the
empirical problems are easy or straightforward; on the contrary, they present
a most severs challenge to the econometrician. Until this challenge has been
sceepted by finance specialists, may we propose a moratorium on alf further
speculations about what might or might not be true about valuation?

Franco Montoriaw: and Merton H, Minize*

'The writers are, respectively, professor of sconomles and industrial management at
Messachueetts Instituts of Tachnology and professor of Sinance snd economics at the Uni-
versity of Chicago.

Structural Unemployment: Comment

In a recent paper [1], Lowell Gallaway has entered the controversy over
the reasons for the rising trend in the unemployment rate in the United States
in the *fifties and early sixties. He applies a novel test which purports to dis-
tinguish between two altemmative esplanations for the rising trend and con-
cludes ‘that the structural unemployment hypothesis is not a valid explana-
tion of the increase in wnemployment that has marked recent developments In
the U8, economy® (1, p. 712]. The purpose of this note is to show that
Gallaway’s test cannot distinguish between the alternative hypotheses and to
suggest a test that can,

Briefly, the two alternative explanatiobs are: (1) the level of aggregate de-
mand bas increasingly become inadequate, and (2) structural changes in the
economy, due mainly to rapid technological change, have led to higher levels
of frictional unemployment {2]. If the latter explanation is the correct one,
Gallaway srgues, the distribution of unemployment among the various sectors
of the economy wonld be altered. “Therefore, if the structural argument is
valid, the distribution of unemployment during the 1957-60 cycle should
differ from that during the previous cycle” {1, pp. 710-12],

Gallaway refers to 4 stralghtforward method of measuring the degree of

4
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