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Numeral in parenthes 

PAGE 
Advertising 18) . 2391 
Aeraspa 	etense (32) 701 
Air Transpoit (82) 301 
Apparel (83) 	 • 2101 
Automotive (33) 101 
Auto Parts (62) .. 973 
Bank (71) 	 . 2501 
Bank (Midwest) (42) 774 
Beverage (22) 	 1962 
Biotechnology (61) 	 . 826 

*Brokers & Exchanges (54) 1790 
Building Materials (16) 1101 
Cable TV (46) 	 1015 
Chemical (Basic) (94 	 1595 
Chemical (Diversifi 	(30) .2440 
Chemical (Specialty) (66) 554 
Computers/Peripherals (75) . 1396 
Computer Software (37) . 2578 

'Diversified Co. (41) 1736 
Dug (87) 	...... 1607 

'E-Commerce (47) 	 1809 
Educational Seivices (23) 1995 
Electrical Equipment (20) 1301 
Electric Util. (Central) (5) . 901 
Electric Utility (East) (19) 140 

is after the industry is rank for probable performance (next 12 months). 
PAGE 	 PAGE 	 PAGE 

Electric Utility (West) (4) 	. 
Electronics (51) 	 

Entertainment (78)  	. 
Engineering & Cost (34) 

Enteriainment Tech (53) 	. 
Environmental (28) 	 
Financial Svcs. (Div.) (77) 	. 
Food Processing (31) ... 

'Funeral Services (43) 	 
Foreign Electronics (60) 

Furn/Home Fumishings (68) 
Healthcare Information (35) 
Heavy Truck & Erie (50) 
Homebuilding (70 	. 
Hotel/Gaming (84  	. 
Household Products (11) 
Human Resources (48) 

duslrial Services (40) .. 
nforrnafion Services (29) 
T Services (10)  	. 
nsurance pie) (44) 
nsurance (Prop/Cas.) (38) 
nternet (65)  	. 

" nvestrnent Banking (96) 
nvestment Co. (—) 

2226 	Investment Co,(Foreign)(-) 
1318 	"Machinery (33) 
1231 	Maritime (93) 	..... _.. 
2329 	Medical Services (26) . 
2003 	Med Supp Invasive (9) 	 

.. 423 
1701 
. 329 
. 793 
171 

Railroad (92) 	 .. 338 
R.E.I.T. (24) 	.... 
Recreation (52) .. 
Reinsurance (81) 	

. 23
15

0
12
1 

 

Restaurant (57)  	
..2
. 3
0

5
17
0 

 

413 Med Supp Non-Invasive (25) . 198 Retail AUtornative (89)  	. 2118 
2531 Metal Fabricating (39) 	 728 Retail Building Supply (15) 	. 1137 
1901 Metals & Mining (Div.) (64) . 231, 1581 
1980 
'1827 
1146 

Natural Gas Utility (1) . 
Natural Gas (Div.) (21) 
Newspaper (—) 	 

. 541 
., 522 
. 2384 

Retail (Hardlines) (87) 	2
n
1
0
62
1 

 
Retail (Saltines) (86) 
Retail Store (79) .  	

.. 

RefaiWitiolesate Food (27) 	' 21914323  
. 818 Office Equip/Supplies (80) 1415 Semiconductor (69)  	1349 
_ 153 Oil/Gas Distribution (3) . ... 603 Semiconductor Equip (55) 	1385 
1122 Oilfield Svcs/Equip. (59) 	 . 2414 Shoe (91) 	2153 
2354 Packaging & Container (13) 1172 Steel (14) 	 . 231, 738 
1186 Paper/Forest Products 72 1162 Telecom. Equipment (88) 	. 938 
1636 Petroleum (Integrated) '76 .. 501 Telecom. Services 49) 	.. 919 
.380 Petroleurn (Producing) 36 . 2400 Telecom. Utility (58 	10 

.. 438 Pharmacy Services (63) . 963 Thrift (45) ... 	 152041 
2600 Pipeline MLPs (12) .. 615 Tobacco (8)  	1988 
1552 Power (74) 	 1213 Toiletries/Cosmeties (56) 	1004 
.. 753 Precious Metals (2) 	 1034, 1564 Trucking (90) _ 	 .. 318 
2620 
1801 

Precision Instrument (17) 
Public/Private Equity (85) 

.. 112 
, 2647 

'Water Utility (6) 
Wireless Networking (73) 	1758850  

1201 Publishing (7) . 2375 *Reviewed in this week's issue, 

1/10 
26 Weeks Market Low 

Ago 	3-9-09 
17.3 	10.3 

The Median of Estimated 
DIVIDEND YIELDS 

(next 12 months) of all dividend 
paying stocks under review 

23% 
26 Weeks Market Low Market High 

Ago 	3-9-09 	5-21-15 
2.4% 	4.0% 	2.0% 

The Estimated lvleclian Price 
APPRECIATION POTENTIAL. 
of ail 1700 stocks in the Value Line 

universe in the hypothesized 
economic environment 3 to 5 years hence 

45% 
26 Weeks Market Low Market High 

Ago 	3-9-09 	5-21-15- 
50% 	185% 	35% 

Market High 
5-21-15 

19.3 

" 	The Median of Estimated 
PRICE-EARNINGS RATIOS 

of all stocks with earnings 
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Ratings & Reports 
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Summary & Index 
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7/18/2016 	 AWR Stock Price & News • Arnerican States Water Co. Barron's 

ASIA ED rr ION 

American States Water Co. 	U.S. NYSE 

QUOTE COMPANY & PEOPLE RESEARCI4 & RATING 

Add to Watching 
Ft edback onl 	r.v quotes? 

UNIAIL 

   

MARKET OPEN 

$43.12 
-0.30 (-0.691%) 

Jul 18, 2816 1 24 po RT COT 
ROM lane moth 

25,8K 
Current Vat 

10/1.6K 

SS Day Avg 

Pram i Cie 

Opt 

Day Ra nge 

52 Wk Range 

Market Volt 

Y(di al change 

1 Yr et Cha nge 

Retharrta 

EPSITTM) 

Div & Yield 

Beta 

543.42 1Y COMPARE 

	

543.46 	Mar 10 
3412900 

343.01 - 543.64 

535.80 -547.24 

51.98 

	

2.6% 	 1: 
1O.6% 16 	Apr 16 

'..May 16, 2016 

2756 M. 1 
41.$4 I 

$1.56 65.52% 

(2.08%) Itcy 

0.74 $638,239 

Alb 

36.55M 

V.22 (Jun 1, 2016) 

50.110 

lrr 

932.88K (6/3012016) 

NEWS 
	

.0.26% 

F-71 OTHER DOW JONES PRESS RELEASES 
	 oit 

2.50% 

May 8 2015 

Sap 17 201! 

Aug 4 201: 

Ma '17 2012 

Oct 16,2006 

Jul 31 2eIlti 

Jnt 14 2003 

Nt 	1900 

Ang 30 4139 

Aug 16 t: .)0 

Ont 5 loss 

Research Reports 

American States Water Set for Upside 

Macquarie Infrastructure Hoists Its Dividend 

Barron's Research Reports 

Liquid Assets 

Staying Liquid 

Follow-Up 

Follow-Up 

Follow-Up 

Tsunarni 

Liquid Investments 

Net 

343AK 

rt,ri. 

1.13% 

SEE COMPANY FINANCIALS 

SEE COMPANY RATINGS 

American States Water Co. engages in 
the provIsion of water supply and 

electricity distribution services. It 

operates through. 

S66 COMPANY OVERVIEW , 

Robert J Sprowls 

MAJOR HOLDERS 
Eva G Tang 

INSTITUTIONAL DIRECT HOLDERS 

James C Cotton III 
Nemo She 	i Held % Outstanding Che nge In She % of As ete As Of Onto 

(She 	t Cora S&P Small Cap ETF 1.09M 2.24% 1.37K 0.28% 07/6116 
John R Fielder 

Vange ard Small Cep aide r Fund 758.251< 2.07% 7.17K 0.08% 0581116 

Vane 	lbtal Stock Markel Inds (Fund 708A5K 1.94% 4.84K 0.01% D5131/16 
Janine L anent 

ISha 	iRu 	IN 2000 E1F 688.7314 1.58% -6.271< 0.1% 07/6116 

Verve gni Small Cap Valij inde t Fund 458.611< 1.25% 18.73K 0.1% agave 

Vangc ard Este nded Miultet aide t Fund 41721< 1.14% 6351< 0.04% 05131,18 

Ntp://www barrons.ccnfquote/stxk/us/xnys/awr?mo1=dnh_s 

0000003 
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7/18/2016 	 AWR Stock Price & News - American States Water Co. 	Barrons 

Gc 	ar11111.3 nt Penalo 1 Fund - Global (The) 	403.59K 	1.1%. 	12 83K 	0% 	12t31/15 

OPP US Micro Cap Portfolio 	 402K 	1.1% 	 o 	0.28% 	04/30116 

Plctel.- Willer 	 38426K 	105% 	 3 03K 	0.47% 	12/31/15 

Gagne Gifford Investment Funds, lCVC 

	

352.32K 	1.95% 	 90K 	021% 	03/31/16 § rallied Growth Fd. 
Symbol % Chg 

Market 
Cap 

tat r. PA -0 224% $401.6M 

An; i 316% $285.SM 

-0.952% $571.3161 

EX 0285% $675.3M 

o% $120.8M 

r 	.0 1,385% $104.5M 

-0.757% 51.68 

0 073% $69 

YAK -0025% $14.58 

.1 195% $803.6M 

Mote 'Merman( on AWP 

Camphor Ws Provided Ety: 

alu 

L.pr. 

& 

5 A- 

	 Copyright tO2L115 Dow Jc 	& Cop a 	c A1IRights Rase ved 

0000004 
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7/18/2016 	 AWK Stock Price & News Arnerican Water Works Co Barron's 

ASIA EDITION I 

American Water Works Co. 	U.S. NYSE 

QUOTE 	COMPANY & PEOPLE 	RE t MICH & RATINGS 

MARKET OPEN 	Ps vices Ciao* 	581.59 	1Y 

OPEI 	 $61.00 

COMPARE 

Add to Walchlist 

$81.57 Day Range 6I11.41 - 581.95 

-0.02 (-0.025%) 52 Wk Etc nge 550.10 - 585.24 

Jul 16 2016 I 30 p.m ET COT Market Vail, 514.58 
REA lana quota 

Yld l 131Chs oge 38.5% 

586.aK 	 1.3M 1 Yr al Cha nge 58.8% 15 16 
Como Vol 	SS Day Avg P)E RatiotTP.6 30.75 

Oi .1 
EPsrrn.0 52.85 

Div & Yield 51.50 (1.84%) 

Beta 0.55 

Feedback or • new quotes') 
EMAIL US 

5' 

s 047.71 

s-hdiest 
50.38 (Jun 1, 2016) 

tLI 
t...t-Ot. .1v 	04 

?May 5, 2016 

'AO 	! 

89.26% 

$478,258 

5.94M (6130/2016) 

NEWS 	 -0.65% 

1-71  OTHER DOW JONES PRESS RELEASES r 1 
3.35% 

Jul fi 2016 

r 8 2016 

Ms . 1 2016 

Feb 29 2016 

4.23, 2016 

An 40. 21.1` 

A, 49, IJI! 

Apr 24, 71l 

Ai 	IL 1`.0 I 

30. 2014 

3.,ny 5, Oil i 

M*1 

May .201 

r). -9,2013 

MAJOR HOLDERS  

Utilities Picks After First-Half Surge 

4 Stocks with Market-Beating Growth & Yields 

American Water Works Will Join S&P 50o 

American Water Stock at Full Value 

A Dozen Utilities for Income investors 

Utilities: Buy Them for the Dividends, Bet On the Growth 

Arnerican Water Works Awash With Upside 

Picks from Reaves Utility Income Fund 

Payouts Rise Despite Enemy Fears 

Northeast Utilities Shares Look Fully Valued 

Undervalued Energy Spinoff Could Pay Dividend 

The Many Ways to Tap the Water Boom 

The Many Ways to Tap the Water Boom 

These Five Stocks Could Be Taper Losers 

INSTITUTIONAL 	DIRECT HOLDERS 

$1.89M 

1.19% 

SEE COMPANY FINANCIALS 

SEE COMPAN RA11NGS 

American Water Works Co., Inc. 
provides water and wastewater utirdy 

services to residential, commercial, 
Industrial, 

'SEE COMPANY OVERVIEW 

Susan N Story 
P. 

Linda G Sullivan 

Mark S Smith 

Martin Uczen 

Name 
	

Sha 	itetd % Outstanding Change in SI?" 	% of As eta As Of Data 

vanguard Mid Cap Inds t Fund 3.97M 2.23% 11.16K 0.49% 06/3W16 

Vanguard Val stock Market In de Fund 3.46M 1.95% 54.62K 0.07% 05/31116 

SPDR Serie 	• U11l16a I Select Sector SPOR 
Fund 

2.4354 1.37% 15.731< 2.3% 0783116 

http://www.barrons.corn/quote/siock/us/xnyslaark  

Bruce Hauk 

0000005 
112 



Aqua America inc. 

QUOTE 	COMPANY PEOhE 

MARKET OPEN 

U.S. NYSE 

RESLARC: & HAMM 

Previa 	iCla 	 134.01 

Open 	 134.03 

$34.05 Day Range 134.01 	13420 

A 0.02 (0.059%) 52 Wit Re nge $24.4S $15.83 

1A, 2016130 p 	77 EDT 
Real! 	gut 

Market Valu 

Yldi et Change 14.3% 

209.58 768.118 1 Yr et Chenge 33E1 

Current WI 65 Day Avg PIE RallofrDLA 29.61 

EPSiTTL9 51.15 

Div & Yleld S0.71 (2091) 

Beta 0.69 

Add to Wateni st 
Feedbo ck on our new quotes? 

EMAIL US 

  

1Y 	COMPARE 
Jy 

Sue 

177.27M 
540 

A.. 	Mr si Di 	no 

, pia (Jun 1, 2016) 

	

Ex 	.0 Dale 

sMay 11, 2018 
1fi 	'10 	A416 

sill Ars al Ore she 

51.66% 

	

Rfi 	P.1 • Fe I 

$504,938 

ow : 

7/1812016 	 WTR Stock Price & News Aqua America Inc. Barron's 

ASIA EDIT KM 

rtlt 	51 

5.34M (6/30/2016) 

NEINS 

Jul 8 2010 

JL 18 2016 

Aug 10 2015 

Apr 25 2015 

De ; 30, 7'011 

Mo • ?3, 2013 

Jul 18. 2012 

10r • 3, 201? 

Aug 77. 2011 

Jul 18. 2011 

Feb 16, 2010 

Ma 	20011 

F. 	2008 

121i ,2nes  

OTHER 00W JONES 	PRESS RELEASES 

fl 
	 -H 

Aqua Arnerica Is Overvalued 

Utilities: Buy Them for the Dhiidends, Bet On the Growth 

Water Asset Management Hunting Liquid Assets 

Northeast Utilities Shares Look Fully valued 

Waiting for the Other Shoe 

Aqua America May Be Fairly Priced 

Research Reports 

Research Reports 

SJW, California Water Seen as Favored 

Consolidation to Drive Water-Sector Growth 

Earnings Upside in Gas and Water 

Stimulus Plan May Lift Infrastructure Plays 

Preview 

-1.37% 

qt 

3.02% 

6-461.68K 

• . R 

0.72% 

sEE COMPANY FINANCIALS 

SEE COMPANY RATINGS 

Aqua America, inc. operates as a 

holding company for regulated water 

and wastewater utilities serving people 

in Pennsylvania, 

SEE COMPANY OVE'RVIEW 

Mcholas DeEtenedictis 

Christopher 11 Franklin 

• r 

Richard S Fox 

David P Smeitzer 

Whitney S Kellett 

MAJOR HOLDERS 

Name 

Pletet -Water 

SPOR S&P Dividend ETF 

Vanguard Small Cap India Fund  

She 	i Held % Outstanding Change In Shares 

4D5M 	 2.3% 	 3221% 

3.83M 	2.161 	 4.69K 

3.64M 	2.081 	 2.4,31( 

% el As eta As Of Date 

4.09% 12/31/15 

0.381 0716/16 

0231 05/31/16 

INSTITUTIONAL 	DIRECT HOLDERS 

111 

0000006 
http://www.barrons.com/quotefstocklushmys/wtr?mod.DIVH_S 	 . 1/2 



QUOTE 	COMPANY & PEOPLE RE5 	'ACH RA 

MARKET OPEN Previa 	t Clots 533.01 

()Pe 532.91 

$32. 74 Day Range 532.73 	533.19 

- -0.27 (-0.818%) 52 Wk Range 519.55 - 535.62 

Jul 18 2016 1 30 p.m ET EDT Markel Valu $1.58 
Roden* moots 

Yld 	at Change 40.7% 

73.2R 297SK 1 Yr 	el Change 38.6% 

Current Vol 85 Day Avg PIE Rellorra.e 36.78 

EPSITRA) 50.89 

Oly 6, Yield $0.69 (2.11%) 

Bela 0.73 

1Y 	COMPARE 
ss 

sr, 	; OuI2M tl 

47.97M 

ow`32.1 
InsI to 	I 

75.5% 

• Pc • E• :le 

$509,186 

Oc 15 

s‘, sit) o, 
i0.17 (May 20, 2016) 

Fv,De .1,/ 

, 
18 	

May 5, 2016 
11, 

7/18/2016 	 CWT Stock Price & News California Water Service Group- Barron s 

ASIA EDITION 

California Water Service Group 	U.S. NYSE 
Feedback on our new quotas? 

Add Wetchlit 	 EMAIL US 

2.3M (6/30/2016) 

NEWS 
	

43.83% 

F7-1 OTHER DOW JONES PRESS RELEASES 

May 2 2oi 	 Ca)ifornia Water Shares Lack Upside  

Jul 18. 201• 	 SJW, California Water Seen as Favored 

Ju I 4 2011 	 An Emerging IMF Chief? 

Feb 16 2010 	 Consolidation to Drive Water-Sector Growth 

ma • -19 2000 	 Earnings Upside in Gas and Water 

r iv • a maa 	 Research Reports 

	

ti ;mai 	 Research Reports 

	

7191 	 A Water Co. That Looks Refreshing 

Jui i4 wo3 	 Foilow-Up 

Nt 1999 	 Fonow-Up 

p, 	ft 	st 

4.84% 

' 

S-358.93K 

0.57% 

SEE COMPANY FINANCIALS 

SEE COMPANY RATINGS 

California Water Service Group 

engages in the production, purchase, 

storage, treatnient, testing, distribution 

and sale of. 

SEE COMPANY OVERVIEW 

   

Peter C Nelson 

MaitIn A Kropelnickl 

MAJOR HOLDERS 

INSTITUTIONAL 	DIRECT HOLDERS 
( • 

Name 	 Mut 	i Held 	X Outstanding Change In Shares % of As rets As Of Date 

Pletet-Water 	 2.3114 	4,81% 173.18K 2.27% 12131/15 
Timothy D Treloar 

.14 
IShe 	I Core SAP Smell Cep Elf 	 1A1M 	2.94% 1.8K 0.27% 07/8/16 

Bantle Gifford In 	stmard FundsICVC • 1.1M 	2.29% 300K 0.48% 03/31/18 
Thomas F Srnegal 111 

DIversilled Gmwth Fd. 

Vamp: trd Small Cap in& c Fund 	 987.51K 	2.08% 4.7K 0.08% 05/31/18 Robert J Kuta 

Vanguard Total Slack Market inda :Fund 	956.59K 	1.99% 5.121 0.01% 05/31/16 

19he 	; Ru 	ell 2000 ETF 	 748.58K 	1.56% -8.28K 0.1% 07/8/16 

Goldma !Sachs Small Cap vela iA,nd 	 690.99K 	1A4 X 890.99K 0.42% 03131/16 0000007 
httpww.barrons.ccm/ 	‘citiustxrryskelmodrONH S 1/2 



7/18/2016 	 CTWS Stock Price & News Connecticut Water Service inc. Barron' s 

ASIA EDFION 

Connecticut Water Service Inc. U.S. Nasdaq 	 Add to Wateht- t 
Feedback on out new quotes? 

EPAAIL US 

QUOTE ,OMPANY & PEOPLE RE:MARCH ÂRATIN; 

MARKET OPEN 
	

Previa I Cln 	 55128 	11' 	COMPARE 
rts 

$51.48 
-0.50 (-0.96%) 

.11. 18. MI61 05 pm b 1 :IN 
Campralms 

Ope 	 551.94 

Day Re nee 	551.38 - $52.19 

52 Wk Ra nue 	533.15 - 556.62 

Market Valli 	 $571.3M 

Isla 
10.99114 

560 

$0.28 (Jun 16, 2016) sto 

35.4% Ex 	le 

46.3% 0 1'15 18 Apr '16 
sMay 27, 2016 

J1416 

25.15 '.. 	Wt. 	ul 

52.05 44.4% 

(2.2%) 

0.69 8386,778 

14K 	 51,6K 
Current Vol 	65136y Avg 

Ytti I at Change 

1 Yr et Cha nge 

PIE nationne 

EFS(rrhu 

Div & ̀ Geld 	51.13 

Beta 

425.85K (6/30/2010 

 

Att 
+2.78% NEWS 

OTHER DOW JONES 	PRESS RELEASES 

Mn 14 2010 	 Nasdaq Dividend index: Travelers In. CiMocoPhillips. Darden Out 

Alm 27 2011 	 Research Reports 

Apr 11 2002 	 Follow-Up 

cmt i 2001 	 Corrections & Amplifications 

My'S 2001 	 Cover Story, Part 2 

Aug 21  71100 	 Shiver Me Timbers! 

e4c ,  8 4 999 	 FoIlow-Up 

Aug 20 1999 	 Follow-Up 

3.98% 

8-72.33K 

0,67% 

SEE COMPANY FINANCIALS 

SEE COMPANY RATINGS 

Connecticut Water Service, Inc. 
nlanages, operates, and regulates 
water supply. It operates throtigh the 

renewing segments: 

SEE COMPANY OVERVIEW d 

MAJOR HOLDERS 

DIRECT HOLDERS 
Eric W Thombung 

INSTITUTIONAL 

Name Ma 	I Held % Outsta nding Change In 3har % of As eta As Of Data 

Vangt. ard lblal Stock Market Inde t Fund 217.47K 1.98% 0 0% 0531/16 David Charles Benoit 
ISM 	; Re 	a8 2000 ETF 169.14K 1.64% -1.88K 0.04% 07/6/16 

Vange ard Extended Mantel Inds t Fund 120.92K 1.1% 129K D.02% 05/31/16 

Lord Ahead. MIcro Cep Valu I Fund 105.4K 
. 	d 

0.98% 9.7K 3.83% 04/30/16 Peter J Bancroft 

DWS Wale • Sustain ability Fund 10349K 0.94% 0 2.36% 05/31/18 

DFA US Small Cap Pottrona 101.3K 0.92% 15.17K 0.04% 04/30118 Comlg J Pada 

&mamma at Pe tale 1 Fund -Global (The) 94.95k 0.85% 81.71K 0% 12/31/15 

CFA US Micro Cap Portfolio 85.18K 0.78% 1.74K 0 08% 04130/18 Robert J Doffek 

Calvert Global Water Fund 78.11K . 0.69% 3.78K 0.99% 05t31/15 

Vanguard UlvIde nd Apptedatia t 1ndo t Fund 73.82K 0.61% 354 0.02% 06/30/15 
0000008 

iwww.barrons.com/quolelstocklusixnasictws?mod=DNH_S 
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7/ 1 8/2016 	 MSEX Stock Price & News Middlesex Water Co. Barron's 

ASIA EDITION 

Middlesex Water Co. 	U.S. Nasdaq 

QUOTE COMPANY & PEOPLE RE ' RC14  &I,  ATINGJ.: 

Add (uWatchlwt 
Feedback ! iout ow quotes? 

EMAIL Of 

   

MARKET OPEN 
	

Previous Close 	 541.53 	1( 	COMPARE 
to 

$41.69 
0.11 (0.265%) 

Jul !ft. i018 t 22 p m ET EDT 
Reel tow nude 

Ope 	 $41.43 

Day Re nge 	541A3 541.99 

52 Wit Range 	522.12 -544.11 

Market Valu 	 5875.31/1 

Ytd t et Change 	 57,1% 

 

lhl.a1 

16.24NI 
‘.1./ 

pun 1, 2016) 

.14 	i 1,1 

;May 11, 2016 

9(.A. 

42.88% 

6438,259 

22.1K 	 93AK 

Currant Vel 	85 Day Avg 

1 Yr ache nge 	 79.21 

Retiorkg 	 32.29 

EPSFrkg 	 51.29 

Div & Yield 	50.80 (1.91%) 

Beta 	 0.70 

16 	Ala 18 

14 UPI 

' 

451.88K M/30/2016) 

•I' 

NEWS 	 +11.56% 

1
---7-1  OTHER DOW JONES PREOS RELEASES 	

2.89% 

Jul 14 2001 	 Follow-Up 

Apr R. zooz 	 Follow-Up 

Nc 8 1999 	 Follow-Up 

Aug 30 1999 	 Follow-Up 

6-106.28K 

0.7% 

SEE CONIPANY FINANCIALS • 

SEE CCMPANYRA11NGS 

Middlesex Water Co. owns and 

operates regulated water utility and 

wastewater systems in New Jersey, 

Delaware and Pennsylvania. 

SEE COMPANY OVERVIEW . 

MAJOR HOLDERS 

DIRECT HOLDERS 

Shar i Held 	% Outstanding Chang, in Sha % of Ass els 	As Of Date 

INSTITUTIONAL 

Name 

Vanguard Total Stock Market Inde : Fund 388.12K 	2.251 0 01 	05/31118 

iShares RL seen 2000 Lli- 24721K 	1.521 -2 74K 0441 	07/8116 

VangL ard Extended Merkel lode c Fund 204.98K 	1281 1 48K 0.02% 	05/31/16 
Dennis W DolP 

ASN Beleggingalandsan NV- Mille I & 
Waterfonds 

195.12K 	 1.2% 92 1 87% 	08/30/16 

DFA US Small Cap Portfob 137,17K 	0.851 19 88K 0,041 	04/30/16 
Richard M Rlsoldl 

DEA LIS Micro Cap Portfolio 119.16K 	0.731 294 0.081 	04/30/18 1 

Calvert Global Water Fund 104.9K 	0.851 5.18K 1.051 	05/31/18 
A Bruce O'Connor 

Governme at Pa slon Fund -Global (The) 103.61K 	0.64% 14.91K 0% 	12/31115 

13he 	i Ru 	9112000 Growth ETF 05.791( 	0.5% -444 0.071 	0718/15 
Kim C lianemann 

PowerShe 	t Water Re 	arta t Porlfolk 65.7% 	0.53% -230 0.531 	07/7/18 

opr 	i Fa rISel R. 	uch nah ca4 	MR t Pa 	ono 

Bemadette M Sohler 

0000009 
http://v/ww.barrons.com/quotelstock/us/xnaslmsex7modzDNH_S  



$38.81 
- -0.53 (-1.347%) 

Jul 16, 2016 131 pm, ET EDT 
Reams quote 

MARKET OPE/4 

18.8K 

Cumnit 

81.1K 

45 Day Avg 
Oct 15 IG 

May 5, 2016 

LOW 172 
A; 

44.52% 

Pri via 	; Cia 

Opa 

539.34 

$39.37 

Day Range 538.72 - 535.42 

52 Ws Ra nee 527.54 $39.48 

Market Valu $803.6M 

Yid r al Change 30.9% 

1 Yr 	el Cha rigs 25.4% 

Rallo(rTM) 21.92 

EPSiTTM) $1.77 

()iv & Yield 5051 (2.09%) 

Beta 0,65 

(Jun 1, 2016) 

1T 	COMPARE v. 
;IA 

20.43M 

$762,110 

711812015 	 SJW Stock Price & News SJW Corp. Barrods 

ASIA EDITION 

&BA/ Corp. U.S. NYSE Add ID Walchlet 
FeedI3ack or ow quotes,  

EMAIL US 

QUOTE COMPANY & PEOPLE RE' :ARCH & RATINGS 

425.48K (613012016) 

NEWS 

1
-7-1  OTHER DOW JONES PRESS RELEASES 	

2.96% 

Jul 2016 

Sep 23 2011 

Sep16 2011 

.1u118 2011 

giliott Associates Wants to Unlock Value in Imperva 

Jefferics Group CEO Sells Stock to Leucadia 

Hyatt Hotels CEO Buys $1.43 Million in Stock 

SJW, California Water Seen as Favored 

$-24.67K 

0.06% 

SEE COMPANY FINANCIALS 

SEE COMPANY RAUNGS 
Feb 19 2007. 931) Filings 

Nu , 13 2006 13D Filings 

Ma • 27 2006 

Ns 10 1999 

13D Filings 

Follow-Up 

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

SEE COMPANY OVERVIEW 

N1AJOR HOLDERS 

DIRECT HOLDERS 
W Richard Ftoth 

INSTITUTIONAL 

Name Sha 	i Held % Outstandlng Che nge In She % of As ets As Of Date 

Royc .Tolad Return Fund 4004K 1.98% O 0.55% 03/31/16 Andrew R Gera 
Vs:Quaid lbtal Stack Markel Inds Fund 313,84K 1,54% 0 0% 0501/18 

iShas 	Fls 	ell 2000 ETr 253.83K 1.24% -2.791( 0.04% 07/6/15 James Patrick Lynch 
Saba Utiita ; Fund (Thei) ^  214K 1.05% -11K 0.39% 03131/15 

Vanguard Extended Markt:19)de Fund 199.22K 0.98% 2.471< 0.02% 05/31/16 Andrew F Walters 
DFA US Moto Cap.Portfolle 195.54K 0.96% O 0.12% 04130118 I 

OFA US Smell Cep Pordono 192.941( 0.05% 24.411( 0.05% 04/30116 Curtis A Mayer Jr. 
EOJGAMCO Small Company Vale t Podiollo 180K 0,88% -201( 0.27% 03:31/18 

Vangu ad Divide rel Approdidle i aide c Fund 134.43K 0.68% 849 0.02% 08/30/18 

PewerShares Water Resource Podolia 130.5K 0.64% -345 0.72% 0717/16 

http://www.barrons.comIquote/stock/usknys/sJw?mod=DNH_S  
0000010 

1/2 



i.12.85M 

$0.16 (Jul (5. 2016) 

J.,  16 	Apr 46 
	 ,iun 28, 2016 

31.11% 

7/18/2Cr1 6 	 YORW Stock Price & News York Water Co. Barron' s 

ASIA EDITION 

Add la Vttichliat 

lv 	COMPARE ••• 

York Water Co. 	U.S. Nasdaq 

QUOTE 	 PFOr.. E N 2AR,.i1 4 1W *1-. 

MARKET OPEN 

$31 f9 

-0.07 (-0.224%) 
Jai la iotr, I 	pr ,zt r 

2.3.7K 	 636K 

Current Vat 	55 Oily Avg 

NEWS 

OTHER DOW JONES 	PRESS RELEASE& 

	

18 201 	 Adobes John E. Warnock Sells 40.000 Shares 

Frth ic 20111 	 Consolidation to Drive Water-Sector Growth 

Oct 10 2319 	 13D Filings 

Follow-Up 

Ma 	7001 	 Cover Story, Fart 2 

!back 	jr new qt..de.3? 
EMAIL US 

5453,442 

359.12K (613012016) 

+15.87% 

2.83% 

$91.63K 

1.55% 

SEE COMPANY FINANCIALS . 

SEE COMPANY RATINGS 

Previa 	I Close 531.26 

oPs 631.28 

Day Re na 531.15 - $31.89 

52 VVir Range $19.69 -533A0 

Market Value $401.6M 

Ytd at chi nge 25.11 

1 Yr at Change 43.91 

PIE RatrorrThe 32.41 

EPS(TM) 50.97 

Div & Yield 50.132 (1.991) 

Beta 0.71 

  

York Water Co. engages M 

impounding, purifying and distributing 

• drinking water In Pennsylvania. The 
company operates within. 

MAJOR HOLDERS 

  

INSTITUTIONAL 	DIRECT HOLDERS 
SEE COMPANY OVERVIEW 

Name Shn 	i Hold % Outstanding Change In She % of As ets As 01 Dale 

Vamp srd Total Stock Market Mate ;Fund 280.681< 2.191 0 0% 05/31/16 

ISharesRu 	all 2000 Elf 200.3514 1.561 2.211< 0.031 0716/16 
Jeffrey R Hines 

Royce Total Rehim Fund 166.6314 1.356 0 DAS% 03/31/18 •i • 

Vent ard Extended Medical aide r Fund 141.421< 11% 1 141< 0.011 05131/10 

Gabelli Utilitia i Fund (The) 1381< 0.62% a 0.131 03/31/16 Joseph.  Thomas Hand 

UFA U$ Sreall Cep Portfolli 86.72/4 0.681 13 67K 0.02% 04/30/16 

18111 	;Rt. 	MI 2000 Growth MT 82.29K 0.641 -380 0 05% 0716/16 Kathleen M Miller 

DFA LIS h4lc ) Cap Portfolio 76.3814 0.61 4.814. 0.04% 04130116 

Bncigeway Ultra Small Company Market Fund 68.051< 0.53% -1 8K 0.64% 03131/16 
Vernon L Bracey 

61.36K 0A13% 3 813K 1.8% 06/27/16 

Mark S Snyder 

0000011 
http://www.barrons.corn/quote/stock/us/xnas/yorw7mod=DNH_S 
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7118/2016 	 Major Index Price-Earnings Ratios and Yields Barrons.corn 

News, Quote ,Compar , Videos 

tv 

Indexes PEs and Yields 
DJ latest 52-week earnings and dNiciands adjusted'  by pow Divisors at Fridays close. S & P Dec. 4-querler's 
GAAP eamlngs as reported Led indicated dividends based on Friday close.S & P 500 P/E ratios based 
GAAP tamings as reported. Fcr additional earnings series, please refer to www.spglobal corn. DJ latest 
av silable book value: for FY 2014 and 2013, and S & P West for 2014 and 2013. r-Re vised data 

Last Week Prey. Week Year Ago 

DJ Intl Avg 18516.55 18148.74 18088.45 
PiE Ratio 19.79 19.40 18.20 
Earns Yield % 5.05 5.15 6.17 
Earns $ 935.48 935.41 1116.60 
Divs Yield % 2.44 2A8 2.34 
Div i $ 450.92 450.92 422.77 
Mkt to Book 3.39 3.32 3.13 
Book Value 3 5465.34 5465.34 5770,32 
DJ Trans Avg 7985.17 768328 8293.61 
P/E Ratio 1245 11.99 19.22 
Eams Yield % 8.03 8,34 520 
Eams 3 64123 840.56 431A0 
Ms Yield % 1.45 1,50 1.34 
Divs $ 115.46 115.46 110.82 
Mkt to Book 356 352 3.63 
Book Value 3 2180.11 2180,11 2285.19 
DJ Utility Avg 710.12 717.37 575.42 
RE Ratio 23.82 24.06 18.42 
Eams Yield % 4.20,  4.16 6,09 
Eams 3 29.81 29.81 35.05 
Divs Yield % 3.09 3,06 3.67 
Div ; 3 21.97 21.97 21.09 
Mkt to Book 2.16 2.18 1.91 
Bc 71t Value $ 328.93 328.93 301,58 
S & P 500 Index 2181.74 2129.90 2126.64 
WE Ratio 25.01 24.62 21.43 
Eams Yield % 4.00 4.08 4.67 
Eams $ 86.43 86.52 99.25 
Divs Yield % 2.13 2.15 2.05 
Div i $ 46.05 45.79 43,60 
hlkt to Bc 7k 2.97 2.93 2.97 
Bc 31( Vatu ? $ 726,96 726.96 715.34 
S 8, P Ind Index 2920.79 2883,04 2835.98 
P/E Ratio 29.59 29.54 22.98 
Earns Yield % 3.38 3.38 4.35 
Eams 5 98.71 97.59 123.40 
DIvs Yield % 2.05 2.07 2.02 
()Ws $ 59.88 59.68 5729 
Mkt to Book 3.93 3.88 3.78 
Book Value $ 743.97 743.97 751.00 

Back to Market Lab Index 

http://www.barrons.com/pubiic/page/9_0210-indexespeyiolds.htm!  
0000012 
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7/18/2016 	 AWR 43.12-0.30 -0.69% : American States Water Company C • Yahoo Finance 

 

Sign In Eri  Mail 

   

Finance Home 	Yahoo Originals 	Personal Finance 	Tech 	Market Data 	industry News 	My Portfolio 	 Help 

Earnings History 012912015 9!29/201:: 12/30/2015 3ne2ots 

EPS Est. 0.41 0.56 0.3 0.32 

EPS Actual 0.41 0.56 0.31 0.28 

Difference N/A N/A 0.01 -0 04 

Surprise % N/A N/A 3.30% 42,50° 

EPS Trend Current Qtr Next Otr. Ca 	nt 'Year Neat Ye 

Current Estimate 0,44 0.6 1.86 1.73 

7 Days Ago 0.44 0.6 1.67 1.72 

30 Days Ago 0.44 0.6 1.66 'In 

60 Days Agc 0.44 0.6 1.66 1.72 

90 Days Ago 0.47 0.58 1.88 1.75 

EPS Revisions Current Qtr. Nod Qtr. Cu 	nt Ye Next Year 

Up Last 7 Days N/A N/A N/A 1 

Up Last 30 Deys N/A 1 1 1 

Dawn Last 30 Days N/A Nth N/A NIA 

DOWn Last 90 Days NIA N/A N/A N/A 

Growth Estimates Industry S&P 500 

Current Qtr. 7.30% 0.17 

Next Qtr. 7.10% 0.31 

Current Year 3,80% 0.00 

Next Year 4.20% 0.05 

Nast 5 Yeats (per 
annum) 

3.85% 0.09 

Past 5 Years (per 
num) 7.00% N/A 

Low 55.00 	 IiIgh 44 CO 
Currant 43 12 

Upgrades & Downgrades > 

Ladenburg Thalmann: Sell 51m20.15  t Upgrade to Neutral 

4 Dawrgrade  Laclenburg Thalmann: 
2/28/2015 Neutral to Sall 

I Downgrade Brean Capital: Buy to Hold10/3,12014 

Upgrade 	Brean Capital; Hold to Buy 2/2812014 

Ladenburg Thalmann: Buy 2/2412014 

4 Downgrade Brea Capital: Buy to Hold1Oraad13 

%Abuse's Zeta . 
$33.00 

Data Disclaims Help/. 	estions 

PO racy About OurAds Terrns 

Follow Yahoo Finance 

httplifinance.yahoo.com/quotelAWR/analysts  
0000013 
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Average 75.15 

Low 82.00 	 NIgh 90,00 
Current 81 56 

Upgrades & Downgrades > 

Sof/A/Me:rill: Buy to J. Downgrade 
Neutral 

 7/6/2016 

4. Downgrade Ladenburg Thalmann: Buy 10/1512015 
to Neutral 

Aclaioices 

Goldman. Neutral 

Laderthurg Thalmann; 
Neutral to Buy 

Guggenhelm: Buy 

Downgrade  Robert W. Baird: 
Outperform to Neutral 

6/29/2015 

5/8/2015 

4/22/2015 

12/1/2014 

t Upgrade 

7/18/2016 	 AWK 81.56 -0.03 -0.04% t American Water Works Company, l Yahoo Finance 

   

I Sign ln 1 ES Mail 

Finance Nome 	Yahoo Originals 	Personal Finance 	Tech 	Market Data 	industry News 	My Portfolio 

 

Help 

Mylt Oeleti 	 670,4 IV1 

Sales Growth (year/est) 	 6.40% 	8.00% 	 6.10% 	4,60% 

Earnings Hlstory 	 6/29/2015 	11/2912015 	12/30/2015 	3/30/2010 

EPS Est. 	 0.67 	 0.94 	 0.55 	0.48 

EPS Actual 	 0.68 	 0.98 	 0.55 	0.46 

Difference 	 0.01 	 0.02 	 NIA 	 N/A 

Surprise % 	 1.50% 	2.10% 	 N/A 	 N/A 

EPS Trend, 	 Cu ntatr 	Next qtr. 	cure et Year 	Next Year 

Current Estimate 	 0.73 	1.02 	 2.83 	 3.04 

7 Days Ago 	 0.73 	1.02 	 2.83 	3.04 

30 Days Ago 	 0.73 	1.02 	 2.82 	3.04 

60 Days Ago 	 0.73 	1.02 	 2.82 	 3.04 

90 Days Ago 	 0.74 	1 02 	 2.82 	 3.44 

EPS Revisions 	 curren( 01r. 	Next Otr 	Cu Tent Ye 	Nest Year 

Up Last 7 Days 	 1 	 1 	 1 	N/A 

Up Last 30 Days 	 1 	 1 	 2 	N/A 

Down Last 30 Days 	 N/A 	N/A 	 N/A 	N/A 

Down Last 90 Days 	 N/A 	N/A 	 N/A 	N/A 

Growth Estirnates 	 AM 	 Industry 

Current Qtr. 	 7.40% 	 0.17 

Next Qtr. 	 8.30% 	 0.31 

Current Year 	 7.20% 	 0.00 

Next Year 	 7.40% 	 0.05 

Next 5 Years (per 	 727% 	 0.09 
annum) 

SW 500 

Past 5 Years <per 	 9.23% 	 N/A 
annum) 

Data Disclaimer ttoipl Suggestions 

Privacy About Our Ad: Tams 

Follow Yahoo Finance 

0000014 
hdrafinance.yahoo.com/quote/AWK/analysts 
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WTR 34.050.02 0.06% : Aqua America, Inc. Common Stock Yaho0 Finance 7/18/2016 

Avg. Estimate 

Low Estimate 

High Estimate 

Year Ago Sales 

Sales Growth (year/est)  

	

210,11M 	228.26M 	838.19M 	880.81M 

	

208M 	224,4M 	818.9M 	846M 

	

213.37M 	232M 	 858M 	938M 

	

205.76M 	221.05M 	814.2M 	838.19M 

	

2.10% 	3.30% 	2.90% 	5.10% 

1 	2 	3 	4 	5 
Strong Buy Hold Under- Sell 

Buy 	 perform 

Analyst Price Targets (7) > 

Average 32.86 

LDW 27.0o 	 High 38.00 
Current 34 05 

Earnings History 
	

8/20/2015 	9129/2015 	12/30/2015 	3130/2016 	

Upgrades & Downgrades > 

EPS Est. 	 0.32 	 0.38 	 0.29 	 0.28 
I arif *tun ThalmF 

422) 

 

Sign In "OP  Mail 

   

Finance Horne 	Yahoo Originals 	Personal Finance 	Tech 	Market Date 	Industry News 	My Portfolio 

EPS Trend 	 Cu nt Qtr. 	Next Qtr. 	 Cu nt Year 	Next Year 
	t Upgrade 

Current Estimate 	 0.34 	0.41 	 1.33 	1.41 	.1 Downgrade 

7 Days Ago 	 0.34 	0.41 	 1.33 	 1.41 

4 Downgrade 

30 Days Ago 	 0.34 	0,41 	 1.33 	1.41 

60 Days Ago 	 0.34 	0,41 	 1.34 	 1.41 

90 Days Ago 	 0.34 	0R1 	 1.34 	 1.41 

Hilliard Lyons: Neutral to 
Long-tenn Buy 

Hilliand Lyons: Long-term 
Buy to Neutral 

Robert W. Baird: 
Outperforrn to Neutral 

Help 

11/5/2012 

7/18/2012 

3/2/2012 

Mora Upgrades & Downgrades 

EPS Revisions 	 Current Otr 	Next CT, 	Current Yea 	Next Ye 

Up Last 7 Days 	 N/A 	N/A 	 N/A 	N/A 

Up Last 30 Days 	 NIA 	N/A 	 N/A 	 N/A 

Down Lest 30 Days 	 NIA 	N/A 	 NIA 	NIA 

Down Last 90 Days 	 NIA 	N/A 	 N/A 	N/A 

Growth Estimates 

Current Qtr. 

Next Qtr. 

Current Year 

Next Year 

Next 5 Years (per 
annum) 

Past 5 Years (per 
annum) 

	

WiFt 	 Industry 	 sector 	 S&P 500 

	

6.30% 	 0.17 

	

7,90% 	 0.31 

	

5,80% 	 0.00 

	

6.00% 	 0.05 

Data Disclaimer Help / Suggestions 

Privacy About Our Ads UM 

Follow Yahoo Finance 
	

f t 

6.05% 	 0.09 

11.23% 	 N/A 

httpllfinance.yahoo.corn/quote/WTR/analysts 
0000015, 

212 



1 Downgrade 

t Upgrade 

t Upgrade 

Robert W. Baird: 
Outperform to Neutral 

Hilliard LyonsfNeutral to 
Buy 

Robert W. Baird: Neutral to 
11/1/2013 

Outpeitorrtr  

2t26/2016 

7/3112015 

, 	c1NT 32.76 -0.25 -0.76% California Water Service Group - Yahoo Finance 7/1B/2016 

Low Estimate 

High Estimate 

Year Ago Sales 

97.1M 128.2M 595M 630M 

146M 187M 617M 721.2M 

144,41M 183.54M 588.37M 607.33M 

1 	2 	3 	4 	5 
Strang Buy Hold Under- Sell 

Buy 	 perform 

Analyst Price Targets (4) > 

Sign in ihd'co' mail 

Finance Home 	Yahoo Originals 	Personal Finance 	Tech 	Market Data 	industry News 	My Portfolio 	 Help 

1-y 

EPS Actual 	 0.21 	 0.52 	 0.18 	 A D2 
	

Barclays: Equal Weight 	4141201B 

Difference 	 -0 1 	 -Olt 	 0 02 	 -0.05 	
1 Downgrade Gabelli & Co: Buy to Hold 317/2016 

Surprise % 	 -38 201, 	,:7.40; 	 -10 00'4 	-158 70% 

EPS Trend 	 Cuirent Qtr. 	Next Olr. 	 Current Year 	Next Year 

Current Estimate 

7 Days Ago 

30 Days Agc 

60 Days Agc 

90 Days Ago 

0.25 0.58 

0.25 0.58 

0.25 0.58 

0.25 0.68 

0.22 0.59 

1.03 	 1.37 

1.04 	 1.37 

1.04 	 1.37 

1.04 	 1.37 

1.03 	 1.34  

4 Downgrade Breen Capital: Buy to Hold 5/2/2013 

More Upgrades & Downgrades 

EPS Revisions 	 Curn at Qtr 	Next QV 	Current Yea 	Next Yrs 

Up Last 7 Days 	 N/A 	NIA 	 N/A 	 N/A 

Up Last 30 Days 	 N/A 	N/A 	 N/A 	N/A 

Down Lest 30 Days 	 NIA 	 N/A 	 N/A 	N/A 

Down Last 90 Days 	 N/A 	N/A 	 NIA 	N/A 

Sects 	 MP 500 Growth Estimates 

Current Qtr. 

Next Qtr. 

Current Year 

Next Year 

Next 6 Years (per 
annum) 

Past 5 Years (per 
annum) 

CWT Industry 

19.00% 0.17 

11.50% 0.31 

9.60% 0.00 

33.00% 0.05 

9. 0.09 

19.85% NIA 

Data Disclaimer Help / Suggestions 

Pdvacy About OurAcls Terms 

Follow Yahoo Finance 

0000016 
http://finance.yahoo.cornIquote/CWTIanalysts 
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es Mail Sign In 

5/15/2015 

5113/2013 

e/13/2013 

11/13/2012 

11/10/2005 

t Upgrade 

t Upgrade 

t Upgrade 

t Upgrade 

Downgts  

Wells Fargo: Market 
Perform to Outperform 

Robert W. Baird: Neutral 
to Outperform 

Scanning & Scattergood: 
Neutral to Outperform 

Ladenburg Thalmann: 
Neutral to Buy 

Janney Mnicany Scott: 
Buy to Neutral 

0000017 
2/2 http/finance.yaboo.corn/quote/CTWS/analysts 

7/18/2016 	 CTWS Analyst Opinion I Analyst Estimates I Connecticut Water Service, Inc. Stock Yahoo Finance 

Finance Home 	Yahoo Originals 	Personal Finance 	Tech 	Market Data 	Industry News 	My Portfolio 	 Help 

AUL. Ok 

Sales Growth (year/est) 

Earnings History 

uIVI 

2.10% 

62W2015 

.4.91511 

2.20% 

0129/2015, 

U133.041,4 

4.20% 

12/30/2015 

WU. iel 

7.70%' 

3/30/2016 

EPS Est. 0.69 0.5 0.21 0.32 

EPS Actual 0.77 0.79 0.2 0.28 

Differenc 0.08 -0 01 •0 01 -0 04 

Surprise % 11.80% -1 30 80" 12 50° 

EPS Trend Gerrard Qtr. Next Otr. Cu 	nt Year Next Year 

Cu 	lee t Estimate 0.72 0.84 2.03 2.29 

7 Days Ago 0.72 0.84 2.03 2.29 

30 Days Ago 0.72 0,84 2.03 2.29 

60 Days Ago 0.72' 0.84 2.03 2.29 

90 Days Ago 0,72 0.77 2.07 2.25 

EPS Revisions Currant Qtr. Next ClIr Current Year Next Year 

Up Last 7 Days N/A N/A N/A N/A 

Up Last 30 Days N/A NIA NIA N/A 

Down Last 30 Days NIA N/A N/A N/A 

Down Last 90 Days N/A N/A N/A NIA 

Growth Estimates Gwies industry Secta S&P 500 

Cuimnt Qtr. -6.50% 0.17 
- 

Next Qtr. 8.30% 0.31 

Current Year -0.50% 0.00 

Next Year 12.80% 0.05 

Next 5 Years (per 
annum) 

6.00% 0,09 

Past 5 Years (per 
annum) 

6.05% NiA 

Low 47.60 	 High 47.00 

Upgrades & Downgrades > 

4  Downgrade  Wells Fargo: Outperfonn 
to Market Perform 	

211/2016 

Mere Upgrades & Downgrade 

Data Disclaimer Help / :uggestiona 

Privacy About Our Ad I Tenns 

Follow Yahoo Finance 



7/18/2016 	 MSEX Analyst Opinion I Analyst Estimates I Middlesex Water Company Stock Yahoo Finance 

41,  

Sign in 1.1 	ird Mail 

Finance Home 	Yahoo 'originals 	Personal Finance 	Tech 	Market Data 	Industry News 	My Portfolio 	 Help 

Dow 30 	 Nasdaq 

	

2,165.14 	 18,520.96 

	

3.40 (0.16%) 	J 	 4.41 (0.02%) 
5,053.34 
23.75 (0.47%) 

MS EX Middlesex Water Co. NasdaqGS 

41 69 o.11 (o26%) 

tr Add to watchlist 

People also watch: CTWS SJW ARTNA YORW CWT 

1D 50 1M 6M YTD 1Y 
.110.111“ 

Prey Close 

Open 

Bid 

Ask 

Interactive chart 

42.00 

41 75 

41 .25 

	

41.58 52w1 Range 	 22.12 .44.11 

	

41.43 Day;s Range 	 41.43 41.99 

41.58 x 200 Volume 	 22,122 

	

41.67 x 100 Avg Vol (3m) 	 94,561  

Key Statistics > 

Market Cap 	 677.11M 

PIE Ratio (ttrn) 	 32.27 

Diluted EPS 	 1.29 

Rata 	 0.53 

Earnings Date 	Aug'', 2016:Aug 5. 2016 

Dividend & Yleki 	 0.80 (1.91%) 

Ex-Olvidend Date 	 May 11, 2016 

As of 1:22 PM EDT. NesdagGS Real Tree Prim Market open 

Summary 	Com mations 	Statistics 	Prof Ile 	Financials 	Options 	Holders 

Historical Data 	Analysts Cern ay in USD. 

Recommendation Trends > 

Ste no Buy 
Buy 

Undo 
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Recommendation Rating > 
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Upgrades & Downgrades > 

Janney Mntgmy Scott: 
Neutral to Buy 

Boennlng & Scattergood: 
t Upgrade 	Market Perfomi to Market tuatzool 

Outperform 

I 	 Janney Mntgmy Scott: Buy . Downgrade 

	

	 a/8/2007 to Neutral 

Doenning & Scattergood: 
Market Perform 	tumor*  

Janney Mntgrny Scott: Buy B/25/1990 
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Sales Growth (year/est) 

Earnings History 

3.60% 

6/2912015 

4.90% 

9129/2015 

0 4011 

12/3=015 

1.50% 

3/30/2015 

EPS Est. 0.42 0.57 0.29 0,21 

EPS Actual 0.36 0.48 0.79 0.16 

Difference -0.06 -0 1 0.5 0.05 

Surprise % -14.30% -19 30' 172.40% n.aol 

EPS Trend Current Qtr. Next Qtr. Current Yeer Next Ye 

Current Estimate 0.41 0.58 1.57 1.74 

7 Days Ago 0.41 0.58 1.57 1.74 

30 Days Ago 041 0.58 1.57 1.74 

60 Days Ago 0.41 0.58 1.57 1.74 

90 Days Ago 0.41 0.58 1.74 1.85 

EPS Revisions Current Clir Mixt Qtr. Current Year Next Year 

Up Last 7 Days NiA NM N/A N/A 

Up Last 30 Days N/A N/A N/A N/A 

Down Last 30 Days N/A N/A N/A N/A 

Down Last 90 Days N/A N/A N/A N/A 

Growth Estimates SW Industry Secto S&P 500 

Current Qtr. 13.90% 0.17 

Next Qtr. 26.10% 0.31 

Current Year -15.10% 0.00 

Next Year 10.80% 0.05 

Next 5 Years (per 
annum) 14.00% 0.09 

Past 5 Years (per 
annum) 

25.42% N/A 

Low 35.00 	 High 35.00 

Upgrades & Downgrades > 

4, Downgrade Brean Capital: Buy to Hold 812/2013 

t Upgrade 	Breen Murray: Hold to Buy 2/23/2012 

Ladenburg Thalmann: Buy 6/9/2011 

t Upgrade 	Brean Munay: Sail to Hold 2/24/2011 

More Upgrades & Downgrades 
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Low 25.50 	 High 2550 

Upgrades & Downgrades > 

t Upgrade 
Boenning & Scattergood: 
Neutral to Outperform 

2/3/2015 

Boenning & Scattergood: 10/1312011 
Neutral 

t Upgrade 	Brean Munay: Hold to Buy -3/9/2011 

J. Downgracir Brean Munay: Buy to H01d12/10/2010 

Breen Murray: Buy 	4/27/2009 

Janney Mntgmy Scott: t Upgrade 	 7/25/2008 
Neutral to Buy 

More Upgrades & Downg 
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Sales Growth (year/est) 
	

1.60% 	0.80% 	 1.60% 	5.10% 

Earnings History 	 8129/2015 	W29/2015 	1213012015 	3/30/2016 

EPS Est, 	 0.25 	 0.26 	 0.23 	 0.2 

EPS Actual 	 0.22 	 0.28 	 0.27 	 0.19 

Difference 	 Ai 03 	 0.02 	 0.04 	 -0,01 

Surprise % 	 .11' 00% 	7.70% 	17.40% 	-5.00% 

EPS Trend 	 Current Qtr. 	Next Qtr. 	Current Yea 	Next Year 

Current Estimate 	 0.23 	0.29 	 0.97 	 1,05 

7 Days Ago 	 0.23 	0.29 	 0.97 	1.05 

30 Days Ago 	 0.23 	0.29 	 0.97 	 1.05 

60 Days Ago 	 0.23 	0.29 	 0.97 	 1.05 

90 Days Ago 	 0.23 	0.29 	 1.01 	 1.08 

EPS Revisions 	 Cutrent Chr. 	Next Qtr. 	CIJ nt Year 	Next year 

Up Last 7 Days 	 N/A 	NM 	 IWA 	N/A 

Up Last 30 Days 	 N/A 	N/A 	 N/A 	N/A 

Down Last 30 Days 	 N/A 	N/A 	 N/A 	N/A 

Down Last 90 Days 	 N/A 	WA 	 N/A 	N/A 

Growth Estimates 	 YORW 	 Industry 	 Sacra 	 8SP Soo 

Currant Qtr. 	 4.50% 	 0.17 

Next Qtr. 	 3.60% 	 0.31 

Cunent Ye sr 	 N/A 	 0.00 

Next Year 	 8.20% 	 0.05 

Next 5 Years (per 

	

4.90% 	 0.09 
annum) 

Past 5 Years (per 	 7.90% 	 N/A 
annum) 

Data Disclaimer Help / • ,uggestions 

Privacy About Our Ad Tams 

Follow Yahoo Finance 

0000621 

http://5 	 .com/quote/YORW/analysts 
	

2/2 



       

  

Ameri 'ade 	< 	@CD14P12E4< W,OF 
G.' e 	two'.4r-Vii14 
A WHOLE#LOT SIMPLqi. 

   

Ll: 

    

	vamosmommor 

  

      

Membership 	Home 	Portfolio 	Stocks 	Bands 
	

Funds 	ETFs 
	 markets 	Tbels 

Gold 	 Light Crude 
1335.00 8.50(0.54%) 	45.03 13.92(-2.0046) 

OITA 
18514.49 B.08(0.04%) 

Real Life Finance 	Discuss 

7/18/2016 	 Earnings Estimates for American Stites Water Co (AWR) from Morningstar.com  

Welcome! 
	 Log 15 Premium Company Site Company News 

American States Water Co AWR E TRADE 

  

ADA0114U0OR 	1 

 

'tto 

Quote Chart 	Stock Analysis Performance Key Rata 	Financials Valuation  Insiders Ownership Filings Bonds 

Wall Street Estimates 

Annual Earnings Estimates AW,1 

USD 

12/2016 

Growth % USD 

12/2017 

Growth 9t, 

High 1.70 6.3 1.80 5.9 

Low 1.70 6.3 1.80 5.9 

Mear 1.70 6.3 1.80 5.9 

Median 1.70 6.3 1.80 5.9 

30 Days Agc 1.70 6.3 1.80 5.9 

60 Days Agc 1.79 6.3 1.80 5.9 

90 Days Agc - - - - 

Fium be 	)f Estimates 

Should you be buying stocks 
right now? 
tf you have a S500,000 portfolio, you 
should download the latest report by 
Forbes columnist Ken Fishers firm, It tells 
you where we think the stock market is 
headed and why. This must-read report 
indudes our latest stock market forecast, 
plus research and analysis you can use in 
your portfolki right now. Don't rniss itl 

Get Your Guide!  
FISHER INVIISTMINT3' 

Get Adaptive Portollo from E*TRADE 

Analyst Ratings Ao 

Ftve-Ye • Growth Fa ast 

Av srago Rating 

3.0 

Total Num be of Ao alysts: 

Buy 

Outperform 

Hoid 

Unds rperform 

, Sea 

Industry Avg 

last Month 	 Industry Avg 	 SAP SOO Avg 

a 

a 

Forward Comparisons AWR 

	

5Y Growth 	Forum rd 	 PEG 
Fa 	at *it 	 P/E 	Rata 

AWR 	 - 	25.5 	 - 

Industry 

S&P 500 	 8.8 	18.4 

We ali yc feedbacl. Let uS kr ow what yc thšnk. 

httpl/financials.momingstar.comNaluation/earnings-estimates.html1t=AWR 
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American Water Works Co inc AWK 

Quote Chart 	Stock Analysis Performer 	Key Ratio 	An inclals Valuation Insiders Ownership Filings Bonds 

Wall Street Estimates 

Annual Earnings Estimates AWK 

USD 

12/2016 

Growth % 250 

12/2017 

Growth % 

High 2.86 8.3 3.23 12,9 

Low 2.75 4.2 2.95 7,3 

mean 2,83 7,2 3,08 Ls 

Media 2.84 7,6 3.10 9.2 

30 Days Agc 2.80 6.1 3.02 7.9 

60 Days Agc 2.80 6.1 2.95 5.4 

90 Days Age — — — — 

Numbe • of Estimate 3 l. 

Read This Before the Retirement Crisis 

Analyst Ratings AW1  

Five-Year Growth Forecast 
	

Industry Avg 	 Forward Comparisons AW 
6,5% 

	

Gr awth 	Form rd 	 PEG 

Average Rating 	Last Month 	 Industry Avg 	 50P 500 Avg 	 Fc 	st % 	 PtE 	Ratio 

3,8 	 AWK 	 6.5 	28.7 	 4,4 

Industry 
.1r 

Total Numbs of Ar I tysts: 

Buy 

Outpe rform 

Hold 

Unde rperform 

Sell 

3 

o 

o 

S&P 500 	 8.8 	18.4 

We value yc feedback. Let us know what you think, 
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Quota Chart 	Stock Analysis Performance Key Ratios flnanclals valuation Insiders Ownership Filings Bonds 

LvIL atit 	Wall Str at Estimate 

Annual Earnings Estimates WTR 

USD 

12/2016 

Gr awth wo USD 

12/2017 

Gr awth 'Ye 

High 1.35 18.4 1.45 7.4 

Low 1.34 17.5 1.38 3.0 

Meer 1.35 18.4 1.42 5.2 i 	hint-411;4i .-1 4nat,id totl, awl" 

Median 1.35 18.4 1.42 5.2 !ill 

30 Days Ago 1.35 18.4 1.42 5.2 
: • 	 4.4.1 	iftlinino come; 

60 Days Agc 1.35 18.4 1.42 5.2 

90 Days Agt - - - - 

Nurnb 	f Estimates 3 3 

Get the Self-Achustno Portfolio that 
Relalanges as flecgssare 

Analyst Ratings IA/ r 
Five-Ye Growth Forecast 

	
Induitry Avg 
	

Forward Comparisons WTR 

Aver i ' a Rating 	 Last Month 	 Industry Avg 	 S&P SOO Avg 

4.3 	 - 	 - 	 - 	 WTR 

Industry 

SW 500 
Total Nurnbe cream slysts 

;Buy 

Outperform 

Hold 
	 1 

Underperform 
	

0 

Sell 
	

0 

	

SY Growth 	Forwa rd 	 PEG 
Fc 	1st % 	 P/E 	 Ratit 

	

- 	25.2 	 - 

	

8.8 	18.4 

We alu yc 'feedback, Let us know whlt you think. 
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Quote 	Chart 	Stock Analysis 	Performance 
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Annual Earnings Estimates CWT 

Key Ratios 	Financials valuation insiders Ownership Filings 	Bonds 

USD 

12/zit1& 

Gr swth Ma USD 

12/2017 

Growth % Avoid 
High 

low 

1.15 

1.15 

22.3 

22.3 

135 

1.35 

17.4 

17A 
Bite 

Me 1.15 22.3 1.35 17.4 izi 	p:Pilx11VP.114111 

'Medlan 1.15 22.3 1.3Z 17.4 I if El 
wiTe0i4rya 

30 Days Ago 3.3.5 22.3 1.35 17A 

60 Days Ago 1.15 22.3 1.35 17A 

90 Days Agt — — — — 

Numbs 	of Estimates 1 1 

Reed This OefOret the Retirement Crisis 

Analyst Ratings WT 

Five-Ye • Growth Forecast 

Average Rating 

3.0 

Industry Avg 

Last Month 	 /ndustry Avg 	 StILP SOO Avg  

Forward Comparisons CWT 

	

SY Growth 	Farwell! 	 PEG 
Fc 	st % 	 P/E 	Ratio 

CWT 	 — 	28.7 	 — 

Indt,stry 	 — 	 — 

S&P 500 	 8.8 	18.4 	 — 
Tota I Num be of Ana lysts: 

Buy 	 0 

Outperform 	 0 

Hold 	 1 

Linde rperform 	 0 

Sell 	 0 

We 	slue yc 'feedback. Let us know what you think. 
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11 3t.t 	Wall Str et Estimates 

Annual Earnings Estimates CTWS 

High 

Low 

Mear 

Median 

30 Days Agc 

60 Days Ago 

90 Days Ago 

Analyst Ratings CTWS 

Five-Ye • Growth Ft est  

Growth th 	 Growth Sit 

Inds stry Avg 

Should you be buying stocks 
right now? 
If you have a S500,000 portfolio, you 
should download the latest report by 
Forbes columnist Ken Fisher's firm, It tells 
you where we think the stock market is 
headed and why. This must-read report 
includes our latest stock market forecast, 
plus research and analysis you can use in 
your portfolio right now. Don't rniss it 

Get Your Guide]  
FNMA Dartmoor 

Download FREE Report: 

The Real Cost of Hidden Feei 

Forward Comparisons CTWS 

Numbe )f Estimates 

	

SY Growth 	Forwa rd 	 PEG 

Avenego Rating 	 Last Mc nth 	 Industry Avg 	 S&P 500 Avg 	 Fe 	st wit 	 P/E 	 Ratio 

_ 	 — 	 _ 	 _ 	 CTWS 	 _ 	 — 	 — 

IndL stry 	 — 	 — 

S&P 500 	 8.8 	 18.4 

Total Numbe of An elysts 

Buy 

Outperform 

field 

Underperform 

Sell 

We •trakr your feedback.  Let us know what yc think. 
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Voluabi 	Wail Street Estimates 

Annual Earnings Estimates Mbi.EX 

High 

Low 

Meat 

Median 

30 Days Agc 

60 Days Ago 

90 Days Aga 

Numbs • of Estimates 

Growth % 	 Growth % 

Should you be selling your 
stocks right now? 
if you have a 3500,000 portfolio, you 
should download the latest report by 
Forbes columnist Ken Fishers firm. lt 
tells you where we think the stock martet 
is headed and why This must-read report 
includes our latest stock market forecast, 
plus research and analysis you can use in 
your portfolio right now, Don't miss itl 

Click Here to Download Your Report! 
Pit..__i tavaai-anr:' 

Read This Before the Retirement Crisis 

Analyst Ratings MSEX 

Five-Ye • Growth Forecast 
	

Industry Avg 
	

Forward Comparisons MSE 

Average Rating 	 Last Me nth 	 Industry Avg 	 Sit& SGO Avg 

MSEX 

industry 

SaP 500 

Total Numbs of Ar skate: 

Buy 

Outperre rm 

Hold 

Linde rperform 

Sell 

	

SY Gr owth 	Forward 	 PEG 
Fc 	st % 	 P/E 	 Ratio 

	

8.8 
	

18.4 
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AD Read This Before the Retirement Crisis 

Analyst Ratings SAW 

Five-Ta Growth Forecast 
	

Industry Avg 
	

Forward Comparisons S.IW 

	

SY Gravith 	Forward 	 PEG 

Ali 	age Rating 	Last Month 	 Industry Avg 
	

S&P 500 Avg 
	 Fc ecast Vo 	 P/E 	Rata 

	

SAC .... 	 — 	 — 

Industry 

S&P 500 	 8.6 	18.4 

Total Rumba of An Sivas: 

Buy 

Outperform 

Hold 

Underperform 

Sell 

We oak yc • feedback. Let know what yca,  think. 
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Wall Stre at Estimates 

Annual Earnings Estimates YOftW 

Growth 	 Growth % 

High 
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Me 

Median 

30 Days Ago 

60 Days Agc 

90 Days Ago 

Rumba )f Estimates 

Read This Before the Retirement Crisis 

Analyst Ratings ORW 

Ftve-Ye Growth Fo sst 
	

Industry Avg 
	

Forward Comparisons YORW 

	

51,  Growth 	Forwa rd 	 PEG 

Ay erage Rating 	 Lest Mo nth 	 Industry Avg 	 S&P SOO Avg 
	 Fa ecast O 	 P/E 	 Ratio 

_ 	 _ 	 — 	 _ 	 YORW 

Indi stry 

	

13.8 	 18A 

Total Numbs ofAir elysts: 

Buy 

Outperform 

Hold 

Underperforrn 

Sell 

We value your feedback. Let us know what you think. 
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7/18/2O1 	 AWR: AMER STATES WTR • Detailed Estimates Zacks.corn 

(  Quote  u: Search 

Join 	Sign In 	Help 

Our Research. Your Success, 

Amer States Wtr (AWR) 	 0 Add to portfolio 
(Re al Time Quote Frorn BATS) 

$43.15 USD 	 Volume: 	24,087 Zacks Rank VI: 	 3-Hold LE-3000 

-027 (-0.62%) 	 Open: 	$43.46 Style Scores Tri: 	Value: D I Growth: D.  I Momentum: D I MGM: 0 

Updated Jul 18, 2016 01:16 PM ET 	Prlor Close: 	$43.42 	 View All Zacks Rank #1 Strong Buys 

DETAILED ESTIMATES 
Amer States Wtr (AWR) quote Overview 1,  Estimates :1 Amer States Wtr (AWR) Detailed Estimates 

Detailed Estimates 

Estimates 

Ente :Symbol 

Next Report Date 8/2/16 Current Year 1.66 

Current Quarter 0A7 Next Year 1.72 

Earnings ESP 171  0.00% EPS(TTM) 1.57 

EPS last Quarter 0.47 P/E (F1) 26.09 

Last EPS Surprise -17.65% ABR 3.67 

Growth Estimates AWR IND S&P 

Current Qtr (06/2016) 14.63 NA NA 

Next Qtr (09/2016) í-2.63 NA NA 

Current Year (12/2016) 3.40 6.70 18.00 

Next Year (12/2017) 3.60 18.90 8.50 

Past 5 Years 10.30 3.30 4.90 

Next 5 Years 3.80 11.60 NA 
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A Note on the Relationship Between 
Firm Size and Return in the Electric 
Utility Industry 

WALLACE DAVIDSON, III* 
KENNETH FERRIS** 
WILLIAM RE1CHENSTEIN*** 

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 utility industry for the period 1962 through 1985 and 
found rso 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) earned by firms operating in a 
regulated environment is generally established by regulatory authorities on 
the basis of measures produced under tegulatory 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.' 

4Southern Illinois University 
"American Graduate School of International Management 

*Baylor University 
This paper has benefited from the constructive comments of an anonymous reviewer. All errors 

remain the responsibility of the authors. 
1. Size arguments are frequently made in the context of rate determination hearings; hence. 

although size may be implicitly considered by regulatory authorities in establishing the allowable rate 
base, it is normally not an explicit consideration in the rate determination process. 
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Bolton and Besley [61 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 earn 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 others1,2  the presence of 
this stock market anomaly is not well documented in the utility industry, 
and what evidence there is suggests that there may be a large firm utility 
effect. lvloreover, Schwert [24} questions the appropriateness of adjusting 
a fin-n'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 adjustrnent 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 semistrorig form. Thus, in spite of the presence of 
artificially controlled ARRi, risk and market retum differentials may emerge 
in response to peiceived variability in earnings and cash flows associated 
with firm size [7,11,12,22,231. 

Prior research involving utilities has observed apositive relationbetween 
a utility's size and market return. For the period 1967-1972, Melicher [l 81 
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 arid 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 112,13] suggests that the size effect may be smaller than previously thought. 
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1985; 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 MV4  represent the highest quartile of relative market value. 
Using parameter estimates obtained for year t — 1, daily abnormal returns 
were computed for year t. 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 t — 1 obtained by regressing daily returns agaihst the 
returns on the value-weighted market index. The second model was the 
aggregate beta model proposed by Dimson (131 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 Results 

3.1 Annual Results 

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 (F3,13  = 0.0394). 
The range of values is small (i.e. 	0.0474 [MV33 to 0.0290 (MV4D, 
and they neither increase nor decrease monotonically with size. In short, 
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 retums nor betas 

3. The Dimson model 113] is appropriate when stocks trade infrequently, which is primarily a 
small firm phenomenon. We reach the same conclusions with the market model and the Dimson aggregate 
beta model. The results for the aggregate bent 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, 

Market Mode/ 
F3 	.. 0.0394 

—0.0313 --0.0343 —0.0474 —0.0290 

Aggregate Beta Mode/ 0.0458 0.0449 0.083 0.0301 
F3,13  = 0,0700 

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

3.2 January Effect 

A January effect is closely associated with the size effect f4,261. lt 
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 firms 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 stoclu 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 all utility stocks. The monthly returns 
permit tests of significant difference between the abnormal returns in January 

TABLE 2 

Average Beta and Raw Returns by POrtfollo 

UV, MV, MV4 

Average Beta 
F, 	= 1.171 

.481 .532 .522 .539 

Average Raw Return .078 .079 .065 .084 
F3  -, 0.890 
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TABLE 4 

Summary of Tests for a January Firm Size Effect 

Market Model MV, MV3  MV3  MV, 

Average January 0.0164 0.0232 0.0186 0.0109 
Abnormal Return 

F3  = 0.349 

and in the other individual months (rows 1 through 11), and between the 
abnormal returns in Januaiy and the other tnonths in aggregate (row 12). 
The statistical significance of the differences was evaluated using an F 
statistic from a general linear model and with the Tukey, Dunn, and Scheffe 
tests; significant differences at the .05 level for these tests are labeled T 
D, or S, 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.4  

Table 4 compares the January returns for MV, through MV4  to inves-
tigate for the presence of a January srnall 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 Results 

One explanation for the positive association between beta and firm size 
observed by Melicher El 8] 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 January than in other months because of the number of companies with December 31 year-
end dates. The release (or leak) of year-end information may produce a significant reduction in uncer-
tainty, lowering of risk, and raising of stock prices across the range of firm size II]. If the seasonal 
returns effect represents a predictable pattem, presumably the natural workings of self-interested investors 
should have eliminated it. 

S. Melicher OBI used data for the period 1967 to 1971. For this same time period, the _verage 
CAR for MV, through MV, for the current sample of utilities waa — .0569, — .0824, — .0783. and 
— .0682, respectively. The F-statistic for these values is insignificant, suggesting that an exp)anation 
based on time period differences 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 [511 and [231, among others), and the use of the log of total aisets 
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 t 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 840.2 million in 1985 and $5.7 million in 1963.6  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: smaller firms on organiied 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 PI reports the median for his small firm portfolio to be $30.3 million over the period 
1963 to 1979. Our srnall fum portfolio of utilities had a median of S49.8 million over this same time 
period. Hence, the utilities in our sample are not as small as the firms in Basu's small firm portfolio, 
but they are smaller than his second-ranked group, which had a 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 a 'losing firm as one whose stock experienced negative returns in a given year. 
For most utilities, the largest component of return is dividend yield, so stock price decreases generally 
do not cause annual negative returns. For our sample, drawn from 1963 through 1985, the proportion 
of losing stocks in MV, through MV. was 22, 17, 22, and 24 percent, respectively. We conclude that 
small 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 returns 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 returns and betas 
were not found to vary systematically with portfolio size. 

The evidence obtained in this study indicates that abnormal returns 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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I. InfrodisetIms 

The objective of die study is to examine 
whether the Enn size effect mists ie the public utility 
Wimpy. Publio wtutšis ere sugulsial by fedeml, 
municipal end-nate authorities. Every data has a 
public service combission with hoard and vying 
powers. Mu theirs** is to Oltitage X far rate of 
return to *utility's atockbolders in order to datennine 
the rates charged by the utility. Thelegal principles 
undarlying nue regulation aro thst 'the terms to the 
Iiquityoweit;shauld be comensebrite witkreturo 
on 	investments. . ši other eappriees • WW1 
cermsponding t1 	snd that she return to e utility 
should be suffialeit to Attract capital ind -magician 
credit worthieent.t ROwevir

j 
 &Residuals" from 

the stableness leter 	ce preation f die legal dtsfreitimibf 
fabled Normal* sute Of :eons to sn equity owner. 

goose Resin reseerthers hive suggested that 
the Ceillal Asset Nein Mcidel (CM) ehould be 
used in ratimgolition bemuse the CAPM has can 
sem a a slit meeture, time asking Ask 
compaistme possible.: This Ippon* it cogged 
with the spirit of a Supreme Court Whig bat equity 
manse *haring dean level of tisk elionld be 
ampounded tiy altella sate doom. 

The esephioal studies or Raz (1981) spd 
Rebeinun (1981) showed dui mull Ems land to 
elm higher mai thee buy fines efter Abating 
for Ike. 7ble phatatObtlan lode to the propoition 
tint got-sins is epzoxyfor omitted list factors b 
deteardiiinfeliek ream Busy and Drown (1984) 
ead Brame (198) sugensted that the omitted risk' 
facts could be ibe diffierentiel Information 
enviremneet between sntaI1 sod huge firms. Thar 
trauma b based on the fact that investors often 
lszvs lesi pohlicly EVANS Infornatioa to assess 
the fame cash flows of ireaU fines than thst of large 

*Western Connecticut State University, The Maim 
thanks PliilIp Perry, Robert Ilageraun, Erie Press, 
the ancoymous referee, end Clay Singhtoe for their 
helphil comments. 

fuzes. Therefore, an. additional risk premium should 
be included to determine the appropdate rste of 
return to sberobeldors of small gam. 

The samples used hipster audit:ease dominated 
by Induaniel Onus, ao one hes examined ihisize 
effect hi public utilities. The objective of this study 
is to extend the empirical Rams of the existing 
studies by invesdeating whether the size effect fa she 
present In the utility Wang. The findings of this 
study have important implications fbr imitates*, 
publics, utility Jinni, sad state mastery agencies. If 
the size effect does exist bibs OW iodultAr.yefide 

- would suggest tha the alit bola *Wad' bie 
annidered when' the COWIE bitr 'mido t 
determine the hir ate of tenni Toii* itlY404 
regulitory proceedings: 

IL 	bitonssalou Environment' of Alb* uque$ 
In genera, utilities differ from industriales 

that utilities ere heavily regidated and they' follow 
almilar accounting procedure:. A public. tatîIltya 
linencial reporting is mainly regulated by the 
Seaside& and Exchanp.Cornmisalca (SEC) and dm 
Federal Enemy Regulttory Connialuion (PEW). 
Under the Public Utility Holding Company Act of 
1935, the SEC is impowerid toregulate the holding 
company eystenu of electric end xis utilities. The 
Aet legIrrs registration of public utility bothers 
companies with dm ssa Only. under Mkt 
media= would the purchate, sole or Wince of 
smiths by these holding companies be permitted. 
The purPoso of the Act is to Yap thy SEC and 
Worm inforegd *flits finenoi el coalitions of those 
firsts. Moreover, the FERC is its charge of the 
Interstate orations of anittio and gas compardes. 
It sequins utilities to follow lie abotating 
procedures sa forth in its Unifomi Systems of 
Aseouots.' In pesticuleri  electric 'and gas utilities 
nag request their Certified Mlle Accouotoots to 
certify Out vestals schedules In the financial reports 
ere ia conformity with the Commiesion's accounting 
mquiremente. Them detailed reports are submitted 
anenally and am epee to the public. 
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The PIM requires public utilities to keep 
accurate secords of tetramee. *Matted an% 
depreciation apemen, and inveetmeot in plait and 
equipment. Specific financial mouth* etsnderds 
for these purpoies ere deo issued by the Financial 
Amounting Stendirds Roan! (FASEI). Uniformity is 
requited so flat utilities are not subjeet todiffermt 
acjxusgIngrogalltioss i t atela of the mum ie which 
they operate. The ultimate objective is to achieve 
comparability in fmencid repotting so that factual 
matters ars sot bidden from the public view by 
sem:Wing flexibility. 

Other reguldery reports tend to provide 
additional fiseassisl Information shorn 	for 
amumPlef, utilities ens reqnited to file the FEU Form 
No. 1 with the Stale constaiesion. This form is 
designed fbr state emseeksions to collect financial 
end opereliond infestation shout utilitiee, end serves 
as t mum for statistical repotte published by state 
cortunissions. 

Usable ledustrielea, a utility's comings late 
predetermined to a certain extant Before allowed 
earalues inquests me approvied, a utlhtys 
performance is malyzed 	depth by dui stete 
comialseienv  inbred stoups, awl other witaessee. 
This proaese leads to the disclosure of substantial 
=own of information. 

III. Hypothesis end Objective 

Due to the Act of 1935, the Uoigotna Systems of 
Accolade, Om uniform disclosure tsquiremente• sod 
the padetestained muniags, all edibles are reasonably 
homogeneous with respect, to the information 
mailable to the public. Reny sod grown (1984) end 
Brauer (19$6) augsested that the difference of risk-
edjusted maims betweee mull sad lute fines is due 
to their differential information environment. 
Assuming that dm difiarential intbrmetion hypotheeis 
Is true., that uniformity of btformetion avelleillity 
samosa utility firms would MUM that the size effect 
should Wise ebeerved in the publics utility Mashy. 
The objective of this paper le to provide a test of the 
size effect hi public utilities. 

IV. Methodology 

1. Sample end Data 

To tett for the size effect.* mewls of public 
utilidee and a sample of indushieles matched by 
equity value are tamed so dam their results cm be 
con:med. Companies in both staples are listed on 
the _Caner for Research in SecuriV Pdece (CRSP)  

Daily sad Monthly Retums files. The utility sampie 
httludee 132 electric end gm commies. Per each 
utilityfa dm maple. two industrial firms with similar 
fins size (oaf iu slighdy larger and the Other is• 
slightly:miller then dm utility) ate seleged. This, 
the Mastoid maple includes 304 non-reguleted 
firms. 

The aim verisble Is defined es the natural 
logarithm ef mute! vslue of equIty We begirt:deg 
of each yesr. Do* the equally.weighted end value-
weighted CRSP indices sto employed u proxim fbr 
the market mums. Duly, weekly and monthly 
returns ere treed. 1116 Fems-Mselieth (1973) 
precedure is utilized to mambo the relation 'between 
sisk-atflusted teems dad firm skre. 

2. Research Design 

AU utilities in the maple aro ranked seconling 
pe the equity sire et the teeming of the you; sad 

ie brekee drawn luta decal*. Peelle. 
ee sratairisthe stocks VIM the Iowa* Mittel 'YAM 

ethite.deoilp ten: COUWAS. the* -Oh, gel -Ideheet 
Merko values,' Twee Portf011os 4RIFOOliy 
&Iva, .1041.hrin. sespectively. 

. Pe c"*.4itions of. tba. tiM 1•03tcf0,1losvate 
updated: annually. In the year gear. aportfolio 11 
formed, equally-weighted portfolio menus ars 
computed by combining the mounsettheoomponent 
stocks within the portfolio. The beim fur net 
poltrolio 811 year I, vs, are estimated by regressing 
tbe previous five yeast of portfolio mums on market 
retinue: 

ftp-ce, 4•4k.+0, 	 (I) 

where 

petiodic return in yen t on portfolio p 

'1A periodic market return in year t 

.s disturbance trent. 

Danz (1981) applied both the. ;ornery sal 
semettalised lead scares meadow to estimate Pt 
ath Ceetledta tbet the results are resrotidly ids:died 
(p.8). Sh1C4) adjusting fa betwomedesticity does Dot 
necessarily lead to mom officio* estimators, the 
Winery Intl MUMS procedures am used in this 
study to estimate 0 in elution (1). 

The fellowing crou-seetional tegreesion Is then 
run for the portfolios to eltimate y„, 1 w. 0, I,snd2: 

1.•••••••••• 
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Where 

Dependino on whether daily, weekly crux** 
retoomme used, a portfolio's average returochanges 
periodically while he beta and siva only change once 
a you. The Ti  end coon:hots are Minuted 
over the following four eubpetiods: 1961-72, 1973-
77, 197$42 and 19E34917. If portfolici hetes can 
fally account fin the diffuse/on • in !alums, one 
*Add expect the vamps eneffielent ibr tha bete 
variable to be positive end for the size veriable,tis be 
dem A tooetistio wfil he isied to tot the hypo:dim*.  
The r' coefficients of- a • metched ample era Woo: 
egunined so thee the results between induttrial ind 
utility firms can be compared. 

V, 	Analysts of Results 

I. Equity Velez of tbe 1iII1Iy Partfollos 

The mean equity vetoes of the tas *Owed 
utility portfolios me repented in "Mk I. Fools A 
and B present the swage Ann size of them 
portfolios st the beginning and mol of tbe test period, 
1961-1917. The first Warmth* °halved= from 
Teble 1 ie that the different* in magnitude between 
the smallest snd the lereist market value ulifity 
portfolios is tremendsius. In Panel A, the average 
size of WI  is about 531 nullioo while dui of Ws  
is over OA billion. In Panel B. fiat bettgY yeas 
hoar, they are 562 million sad $5.2 • Mika, 
reepectimly. Another interesting &dip& the! there 
is s eubstentlel humus in mega fat size fiym 
hille to ?AYR. Siam these two findings; ire 
toneistent over the 116625 bat pertod, the snags 
portfolio mesket Values for Wedge years me not 
repeoted. These results ere similar to ea empirical 
evidence peovided by Ilasealson (1911), 

The istflšty sartmle in els study ccotales 152 
firms whereas Reingenum's sample catkins 535 
fume that are mainly bedustriel commie*. 'Net 
conebseices nay ho dawn film iho molls of the 
Relegation study end this one. First, utilities end 
indurtriales me similar In the sense that their market  

valves vary over a wide spectrum. Second, the feet 
that them is a huge jump in firm Sin from hill, to 
MNrio  indkates thrt do dietrib011oo of firm size is 
positively skewed. To correct for the skewness 
Foldem, the natural logarithm of the mean equity 
• value of web portfolio is =hoisted. This variable is 
then used in later regressions instead of the =hal 
mein equity value. 

2. Betas of the Utility and Industrial 
Samples 

The hetes lased oil soot:ably, weekly and dilly 
returns an reported for the utility and tedisuial 
samples. For simplicity, they will be referred to &I 
monthly, weekly, and daily betas. In 111 cased, five 
years of mons are used to estheatelbe systematic 
:Wt. The betas estimated over the 1963-67 tin* 
period Ire used to proxy for the betas in 1968, which 

'the bagful:1ns:0 the test period. By the Anus 
tokie, the beteg obiiined feat digOisixtricid 1912-
16 ire tteekasposeleifor the b&å1a 1987; which 
is ills end of the teit 044 	

. 

77co bilaa froth, oeinollte 	iweightid and 
veltsOweighted id , are es1.ued he order fo 
ENtIC whether the ra:51111.iri #11' 	thecholOo 
of masket index. S.lbo Merits c sinišlzr, coly 
them obtained from the eqiaqily-weIed bides eie 
molted end 

Table 2 :epode thkenoathly, weekly and daily 
hew of the two samples at the beginedng end cod of 
the teat ported. Fuel A shows the various tots: of 
the itedustrisl portfolioe. Two conclusions may bo 
drawn- Pint, it) the 1960% entailer market value 
portfolio* tend to We relatively lug& betas. This 
is consistent. with the empirical findings by BUZ 
(1911) and Rein/moon 0981). Sewed, this trend 
semi to vanish in the 1950% Modally whoa 
weakly and doily Mums ere med. 

lbe bass of the utility portfolios are preeented 
in Fuel B. The table thou thee none of the utility 
loft ere grmter thatt0.71. A comparison between 
hada A and B weals Art uliHsy potttblice ens 
relatively less risky then industrial portfolios eller 
ecotrolling (or RIM Bit& ThlY carepasisca also 
reverts thrt, irnliko iedustrial gooks, betas of the 
milky portfolio* aro not edited to the market value: 
of oloilY. 

The captive correlation between finn size and 
beta iu the industrial ample may kitroduee a 
multicolinearity problem in estinating apogee (2). 
Sant (p.I1) had eddressed thls issue and coocluded 
chit the test results are not sensitive to the 
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multicalinearity problem. For the utility sample, lido 
problem does not exist. 

3. Tests on the Coeffitients of Deft and Size 

The beta and firm size are used to esthnate 
and 	ie equation (11). A tidathtio is used to test if 
the mean values of the mums ens significantly 
different ham tiro. The WU were pufmreed tor 
four 5.yoar periods which ere reported in Table 3. 
The MOM of lip gammas and their titatietin are 
prsmoted In Panel A for the utilities and in Panel B 
for Go laclustrial firms. 

Tbs empirical results for the utility sample are 
reported in Pend A of Tette 3.. When Monthly 
roma me used, 60 regremions were mu to obtain 
60 palm of gammas for eaoh of the 5-year period& 
Wken daily returns are used, over 1200 regremions 
were tun for each period mania dm vorms. The 
molts nro shniten in-all of thitime,pededs fated, 
nixie of the IMMO coefficients tor beta end Size ate 
ilpificantly. different front smne. When , vinekly 
sebum= used,-260 pais of gamin were obtabsed. 
The mange wieffrelente far bees me not signifies-et 
iu alAy 'tat Fecludpecd the sverage coefficient,. kr 
die are not significant in three of the tent periods. 
For the test period of 197842. the.  Meese 
coolfiaket Gr size is sigaificently negadve s 5% 
level. 

The test smelts far the industrial umple are 
reported in Panel 11 of Ude 3. When osonthly 
alimse aro need, the average coefficient:tin:dm for 
site and beta am eignificent and hive the expected 

only in ths 1987-87 test period. When weekly 
ram= are used, only the liee variebto eiguificently 
negative in 1101978-82 period. When daily returne 
are wed, Me coeffinient estimates fur betas and sire 
ass sot significant is any conventional level. 

Aecording to the • CAPM, beta is the &de 
determinant of stock returns. It is expected that the 
coefficient for bets is siguificantly positive. 
nowever, the,  empideal findings reported in this 
ellidy ea in Faun and French (1992) only.provide 
weak support for beta in explaining stock returns. 
The *midst findinp in this study else susgeet dim 
the dm effect varies over time. 	not unusual to 
dosument the rum size aka at wain Ihne petiods 
but not at oasts. Dm (1981) found that the size 
effect is not Merle oyes time with mbstantlaf 
dittaroseas is the magnitude of the coefficient ot tha 
size factor (p.9, Tehle 1). Brown, Xieidon and 
Marsh (1983),not only have shown that She effect is 
not conetaet over time but also have reported a 
Inversel of tire size anomaly for certain years. 

The reeesrch design of this atudy'sllows us to 
keep the sample, tut period, and methodology the 
sante with the holdintperiedbeing the only vadable. 
The sim effect Is documented for the industrial 
sample ks eite of dm four test periods when monthly 
returners used sad in :mother whoa weekly rental* 
Ile used. When daily VOW= am used, no site effect 
le chewed. For the utility sample, the eke effect is 
signiticent in only one met peried when Weakly 
returns Die used. When moothly and daily mums 
aro mod, no she effect is found. Therefore, tbis 
study concludes that the dm effrot h not only time-
period specific but also holding-pariod specific. 

V/. Concluding &snarler 

The fact thst the two simples show different, 
though weak, results indicates Gat utility And.  
industrial stocks do sat *ism . the same 
eharecteditles.; First, given firsr4,0; Vim)! !Wks 
are ionsideitiliy lcsszialry then industsisI stock!. 
*404 .itithisitiat P03. tad tg t1,40$4 Ysithrfitok 
" b.ut OilitYbots‘ 0 44. ThoOPIPIPI =lir* 
huriklited Who Arltfurt all public trades opemte zsa 
ingeliltertneietWithreSieeg nionopolistiopower and 
:quieted; Ihmedd -structure. As sr result, the 
Posioniand finsincid risks am very' similar goes; 
the ntifilles rev:diem of their sizes. Therefore, 
uIlJJty betas would not necessasily be expected to be 
Mated to firm trim 

The objestIve of this study is to Merano if the 
size *Oct arida tn the utility industry. After 
controlling far. equity velum there is ono week 
evidence that firm size is a missing rector from the 
CAM for the industrial but not for the utility stooks. 
This iniplies that &Ubangi: the site phecomenoo hes 
been etronely doeumented for the indestrisles, the 
finding:suggest that there is no need to milost Sr the 
One sim in utility rate reguletioes. 
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Table 1 

Average Equity Sim of the Utility Portfolios tbo 
Beginning and End 'Odle Test Period 

(Dollar Eguree In millions) 

(1968) (1907) 

my, 

mv4 

$77 

.t, 
5161 

162 

$1.77 

$334 

$475 

my, 5220 $715 

my, 5334 $957 

my, 5437 $1,279 

my, $505 51.005 

wor, $791 52,605 

my. $1,447 55,399 
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Tat& 2 

Betas of tho TWo Sempies it the Bei:liming sad End of the Test Period 

...0••••••;ft.•••••••••••••••••••••1•00•••••111101111•000.1•11:1119.. WINAMOOMOP•1•1.1.....0.110••••••• 	 

. M2110.01111 

196747 	198246 

Weeny. BOA& 

1963-67 	198246 

Real* 

1963-67 	198246 

Pod A: IndustlidFinas 

MY/  0,89 1.00 1.15 0.95 1:11 0.92 
MV, 0.04 0.87 1.07 1.01 1.14 . 1.01 
MV, 0.88 0.82 1.12 186 L14 1.04 
MV, 0.69 0.74 1.00 183 1.03 0.86 
MV, • /73 pm, 1.03 0.96 1J.3 1.01, 
MV, 0.46 0.8i 1.03.  1.01 Lai A  1.r. 1:04 
MV, 0.64.  10,81 0.97 1.04 0.911 'LOP 
MV, 0.62 0.75 0.97 1.11 1.00 1.20! 
MV, 0.52, 0.78 0.84 1.06 0.94 1.16 
MV3, 143 ! 0.6.5 0.78 1.01 1.845 1.22 

Poet 8:Public Utilities 

MVI  0.30 0.37 0.31 0.43 0.30 0.40 
MV,, 0.28 0.38 0.37 0.47 0.36 0.44 
MV t 0.22 0.42 0.33 0.42 0.31 149 
MV4 0.27 0.35 0.36 0.52 0.34 0,54 
MV, 125 9.45 0.37 0.61 135 0.62 
MV, 0.25 6.41 0.39 0.54 0.40 0.65 

0.20 0.35 0.34 0,54 0.37 163 
MV, 0.17 0.38 0.34 0.65 0.33 0.68 
MV, 0.19 0.34 0.35 0.60 0.34 0.71 
WM, 0.18 0.29 0.38 0,59 0.39 oat 
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UW3 

Tests on the Mu* Coefficients ot B (y,) and Sii,e (y8) 

7,4 + 11.0s 7a§s + Us 

Reams tisech Monthly (t-valuti) Weekly (t-value) Dslly (t-value) 

?mei A: Utility Sample 

1958-72 y, -0.46% (41,26) -0.32% (-0.42) -0.02% (4.18) 
-0.07% (4.78) -0.01% (-0.51) -0.00% (4.46) 

1973-77 y, -0.28% (4).13) 0.14% 	(0.14 -O.03% (-0.21) 
12 4.11% (4.70) -0.03% (-0.67) -0.00% (4.53) 

1978- 71, 0.55% 	(0.36) 0.54%. (1.00) 0.05 96, 	(0.43) 

7: 4.k)% (4.75) -0.03%..0.71)* 4.01W (-1.60) 

1983-87 is  1.74% 	(1.28) -0.24% (-0.51) -0.02%, (4.18) 
4.16% (-1.54) 47.03% -0.01% (4.63) 

Psnel B: Industrial Semple 

1968-72 y, -0.36% (4.27) 4.28% (.47M) -0.02% (-0.32) 
0.07% 	(0.43) -0.01% (0.19) 0.00% 	(0.51) 

1973-77 1.24% 	(0.64) -0.238 (-0.31) 0a4s 	(1.45) 

lz -0.01% (4.06) 4.04% (-0.85) -0.00% (-0.64) 

1978-82 71 -0.84% (-0.28) 4.56% (-0.91) -0.09% (441) 

Is 4.29% (-0.75) -0.01% (-1.72)* -0.00% (-1.33) 

1983-81 y, 2.51% 	(1.83)* 0.34% 	(0.64) 0.11% 	(1.40) 
-0.25% (-1.90)* 4.01% (-0.43) 0.00% 	(0.14) 

*Lanificint at the 5% level based on a oneuiled tut, 
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THE COST OF CAPITAL, CORPORATION FINANCE 
AND THE THEORY OF INVESTMENT 

By FRANco MODIGLIANI AND MERTON H. MILLER* 

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 manageriai 
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, strre streams. Given this assurnption, the theorist has 
concluded that the cost of capital to the owners of a farm is simply the 
rate of interest on bonds; and has derived the familiar proposition that 
the firra, acting rationally, will tend to push investment to the point 

* The authors are, respectively, professor and associate professor of economics in the Grad-
uate School of Industrial Adrninistration, Carnegie Institute of Technology. This article is a 
revised version of a paper delivered at the annual meeting of the Econometric Society, Decem-
ber 1956. The authors express thanks for the comments and suggestions made at thstt  time 
by the discussants of the paper, Evsey Dornar, Robert Eisner and John Lintner, and subse-
quently by Jatnes Duesenberg. They are also greatly indebted to many of their present and 
former colleagues and students at Carnegie Tech who served so often and with such remark.-
able patience as a critical forum for the ideas here presented. 

The literature beaxing on the cost-of-capital problem is far too extensive for listing here. 
Numerous references to it will be found throughout the paper though we make no clabn 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 oast of capital and public utility 
rates. For a recent suromaxy 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 (20f. 
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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.e., if 
it adds more to the market valu.e 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 ftmds reduces largely to one of terminology. 

It rnust be arknowledged 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 discoune 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 "risk adjusted" or "certainty equivalene 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 thanges in other variables. 

Considered as a convenient approximation, the model of the firm 
constructed' via this certainty—or certainty-equivalent—approach has 
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 liquidity-preference equation. Yet few would 
maintain that this  approximation is adequate. At the macroeconomic 
level there are aniple grouncls for-doubting that the rate of interest has 

2  Or, more accurately, 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 firm as a rising one. 
For an advanced treatment of the certainty case, see F. and V. Lutz [131. 

3  The rigmic  examples of the certainty-equivalent approach are found in J. R. Mcks [SI and 
O. Lange [11j. 
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as large and as direct an influence on the rale of investment as this  
a,nalysis would lead us to believe. At the microeconornic level the cer-
tainty model has little descriptive value and provides no real guidance 
to the finance specialist or managerial economist whose main problems 
ea Prot  be treated in a framework which deals so cavalierly with uncer-
tainty and ignores all forms of fmancing other than debt issues.' 

Only recently have economists begun to face up seriously to the prob-
lem of the coat of capital cum risk. In the process they have found their 
interests and endeavors anerging 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 fin.ancial policy in a world of uncer-
tainty two mail,  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 uncertainty this equivalence vanishes. 
In fact, the profit maxbalization criterion is no loiager 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 described by a subjective probability distribution. 
The profit outcome, in short, has beconae 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 maxiadzed. 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 a 
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 foran.5  

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

These who have taken a "case-method course in finance in recent years will recall in this 
connection the famous Liquigas case of Runt and Williams, 19, pp. 193-961 a case which is 
often used to introduce the student to the cost-of-capital problem and to poke a bit of fun at 
the economises certainty-model. 

5  For an attempt at a rigorous explicit development of thN  line of attack, set F. Modigliani 
and M. Zemin [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 Jor normative as wen 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 
meanin' gful 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 ca.pital 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 
so, 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 
only 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 market valuations,snd of how these effects can be inferred irorn 
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 be con-
cerned in this paper, 

Our procedure will be to develop in Section I the bask theory itself 
and to give some brief account of its empirical relevance. In Section II, 
we show how the theory can be used to answer the cost-of-capital ques-
tion and how it permits us to 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 'firm 
and "industry," Accordingly, the "pricee of certain income streams 
will be treated as constant and given from outside the model, just aš in 
the standard lgarshallian 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 coxne most 
closely together. Although the emphasis has thus been placed on partial-
eqnilibrium 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. 

I. The Valuation of Securities, Leverage, and the Cost of Cakital 

A. The Capitalisation Rate for Uncertain Streams 

As a starting point, consider an economy in winch 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 stoelcholders—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 
comnaon 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 an.d. represents a random vari-
able subject to a (subjective) probability distribution. We shall refer to 
the average value over time of the streana 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 ma,y have different views as to the shape of the probability distri. 

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

Xi (1), Xi(2) 	X(T) 

whose elements are random variables subject to the joint probability distribution: 
xi  [Xi  (1), X1(2) 	Xi(i)]. 

The return to the ith firm is defined as: 

1 7  
X = 	E (1). 

T-4011 I 8.4 

Xi is itself a random variable with a probability distribution 14(.4) whose form is deterrnined 
uniquely by xi The expected return Xi is defined as gi E(Xi)=f24.2Ceru(X*IX1. If Ni is 
the number of shares outstanding, the return of the ith share is j (1/19.1f; with probability 
distribution itv@i)dxr="14(NA)d(Nx1) and expected value go. (1/1V)Z1. 
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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 characteriemg uncertain streams merits brief comment. 
Notice first that the stream is a streara 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 proftts 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 eletnents of a 
stream are sure or uncertain, the effect of variability per se on the valua- 
tion of the streara is at best a second-order one which can safely be neg- 
lected for our purposes (and indeed most others too).8  

The next assumption plays a strategic role in the rest of the analysis. 
We shallcassurae 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-.9roportional 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 ratio 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 clifferent 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 horaogeneous. To com-
plete this analogy with Marshallian price theory, we shall assume in the 

7  To deal adequately with refinements such as differences among investors in estimates of 
expected returns would rerpaire extensive discusdon of the theory of portfolio selection. Brief 
references to these and related topics will be. made-in the succeeding article on the general 
equilibrium model. 

g The reader may convince himself of this by asking bow nauch he *mid be willing to rebate 
to his employer for the privilege of receiving his annual salary in equal monthly installments 
rather than in irregular amounts over the year. See also J.-1f. Keynes 1.10., esp. pp. 3.3-541. 
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analysis to follow that the shares concerned are traded in perfect mar-
kets under conditions of atoruistic competition.' 

From our d.finition 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 shaxes of any given class. Or, 
equivalently, in any given class the price of every share must be propor-
tional to its expected return. Let us denote this factor of proportionality 
for any class, say the kth class, by 1/". Then if pi  denotes the price and 
ti  is the expected return per share of the jth firm in class k, we must 
ftave: 

1 
(1) Pi 	ti; 

Pit 
or, equivalently, 

(2) ph  a constant for all firms j in class h., 
pi 

The constants pi, (one for each of the k classes) can be given several 
economic interpretations: (a) From (2) we see that each ph is the ex-
pected rate of return of axty share 5.n class k. (b) From (1) 1./pt  is the 
price which an investor has to pay for a dollar's worth of expected re-
turn in the class la. (c) Again from (1), by analogy with the terminology 
for perpetual bonds, isk 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." 

l3. Debt Financing and Its Effects 093 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-fina,ncing changes the market for shares in a very ftmdamental 
way. Because firms may have different proportions of debt in their capi- 

, Just what our classes of stocks contain and bow the different classes can be identified by 
outside observers are empirical questions to which we 4,01 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 least closely related to it. Certainly the basic characteristics of the probability distributions 
of the returns on assets will depend to a significant extent on the product sold and the tech-
nology used. (2) What are the appropriate class boundaries will depend on the particular prob-
lem being studied. An economist concerned with general tendencies in the market, for example, 
might well be prepared to work with far vrider classes than would be appropriate for an inves-
tor planning his portfolio, or a Erin planning its  • acial strategy. 

We cannot, on tbe basis of the assumptions so far, make any statetnents about the rela-
tionship or spread between the various p's or capitilimtion rates. Before we could do so we 
would have to make further specific assumptions about the way investors believe the probe-
bility distributions vary from class to class, as well as assumptions about investors preferences 
as 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 language 
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 another, 

To exhibit the mechanism  determining 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 (I) All bonds (in-
cluding any debts issued by households for the pinpose of carrying 
shares) are assumed to yield. a constant income ,per imit 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 cora-
modities which are perfect substitutes for each other must sell, in equi-
librhrm, at the same price. It follows from assumption (I) that all bonds 
are in fact perfect substitutes up to a scale factor. It follows from as-
surnption (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 rite 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 

ropositioa. Consider any company j and let .7.'; 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 j  the market 
value of the debts of the company. by Si. the market value of its com-
mon shares; and by TrimS1-1-Di  the niarket vahie of all its secu.rities or, 
as we shall say, the market value of the firm. Then, our Proposition I 
asserts that we must have in equilibrium. 

(3) V 	(Si  + Di) 	Xdpk, for any firrn j in class k. 

That is, the market value of an y firm is independent of its capital structure 
and is given by capitalizing its expected return at the rate pk  appropriate to 
its class. 

This proposition can be stated in an equivalent way in. terms of the 
firm's "average cost of capital," Xi/ VI, which is the ratio of its expected 
return to the market value of 41 its securities. Our proposition then is: 

(4) (S1 + D1) 
== ph, for any firm j, in class k. 

That is, tke average cost of capital to any firm -is completely independent of 
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its capital structure and is equal to the capitalisation 1104 of a pure epiity 
stream of its class. 

To establish Proposition I we will show that as long as the relations 
(3) or (4) do not hold between any pair of firrns in a class, arbitrage will 
take place and restore the atated equalities. We use the term arbitrage 
advisedly. For if Proposition 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.il 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. 

13y way of proof, consider two firms in the same class and assume for 
simplicity only, that the expected return, 7, 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, V2, to be larger than that of the unlevered one, VI. Con-
sider an investor holding si  dollars worth of the shares of company 2, 
representing a fraction a of the total outstanding stoc.k, 512. The return 
from this portfolio, denoted by Y2, will be a fraction a of the income 
available for the stockholders of company 2, which is equal to the total 
return X2  less the interest charge, rDI. Since under our assumption of 
homogeneity, the anticipated total return of company 2, X2, is, under 
all circtunstances, the same as the anticipated total return to company 
1, X1, we can hereafter replace X2  and XI  by a common syrabol X 
Hence, the return from the initial portfolio can be written as: 

(5) 	 Y2 ce(X rDs). 

Now suppose the investor sold his aS2 worth of company 2 shares and 
acquired instead an aniount so. ag f -DI) of the shares of company 1. 
He could do so by utilizing  the amount aS, realized from the sale of his 
initial holding and borrowing an additional amount aD, on his own 
credit, pledging his new holdings in company 1 as a collateral. He would 
thus secure for himself a fraction WSJ.= a(S2A-D2)1S1 of the shares and 
earnings of company 1. Making proper allowance for the interest pay-
ments on his personal debt exT)2, the return from the new portfolio, Y1, is 
given by.  

"In the hmguage of the theory of choice, the exchanges are movements from inefficient 
points in the interior to efficient points on the boundary of the investor's opportunity set; and 
not movements between efficient points along the boundary. Hence for this part of the analysis 
nothing is involved in the way of specific assumptions about investor attitudes or behavior 
other than that investors behave consistently and prefer more income to less income, ceieris 
paribus. 
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452 + D2) 	 V2  
(6) 	YL 	X rcc.D1  .= a —  X —  raDs. 

51  
Comparing (5) with (6) we see that as long as V2> V1 we must have 
Y2 >Y2, so that it pays owners of company 2's shares to sell their hold-
ings, thereby depressing 52 and hence V2; and to acquire shares of com-
pany 1, thereby raising .52 and thus T/1„ We conclude therefore that 
levered companies cannot cornmand.  a premitun corer unlevered com-
panies because investors have the opportunity of putting the equivalent 
leverage into their portfolio directly by borrowing on personal account. 

Consider now the other possibility, namely that the market value of 
the levered company V2  is less thAn  VI. Suppose an investor holds ini. 
daily an amount $2  of shares of company 1, representing a fraction a of 
the total outstanding stock, S1. Ills return from this holding is: 

s j  
Yi = X = 

S1  

Suppose he were to exchange this initial holding for another portfolio, 
also worth $2, but consisting of $2  dollars of stock of company 2 and of 
d dollars of bonds, where s2  and d are given bT 

St 	.02  
32 = $b 	d 

V: 	 V2 

In other words the new portfolio is to consist of stock of company 2 and 
of bonds in the proportions .32/V2 and D2/V2, respectively. The return 
from the stock in the new portfolio will be a fraction $2/.52  of the total 
return to stockholders of company 2, which is (X— r.D2), and the return 
from the bonds will be rd. Making use of (7), the total return from the 
portfolio, LV,, cart be expressed as follows: 

$2 	 st 	 .02 	Si 	S1  
Y2 	(X— r,DI) + rd 	(X— TN 	= —X=a—X 

S2 	 V2 	 V2 	V2 	V2 

(since sx.a.52). Comparing Y2 with Y2  we see that, if V2 <SiPa v1, then 
Y2 will exceed 172. Hence it pays the holders of company l's shares to 
sell these holdings and replace them with a mired portfolio containing 
an appropriate fraction of the shares of company 2. 

The acquisition of a mixed portfolio of stock of a levered company j 
and of bonds in the proportion SilV, and Di/Vi respectively, may be 
regarded as an. operation which,"undoee the leverage, giving access to 
an appropriate fraction of the unlevered return Xj. It is this possibility 
of undoing leverage which prevents the value,of Jevered, firms from be-
ing consistently less than these of unlevered firms, or more generally 
preventa-  the average cost of capital 7j/Ki  front being systematically 
higher for levered than for nonlevered companies in the same class, 
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Since we have already shown that arbitrage will also prevent 172  from 
being larger than  171, we can conclude that in equilibrium we must have 
V2= V1, as stated in Proposition I. 

Proposition H. From Proposition I we Call 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, i, on the stock of any company j belonging to the kth class is a 
linear function of leverage as follows: 

(8) ph  -1- (ph — r)D1/S1. 

That is, ihe expeekd yield of a Share of, stock is equal to the appropriate 
capitalization rate ph far a pure equity stream in the class, plus a premium 
related to financial risk equal to the debt-to-equity ratio titnes the spread 
between ph  and tz. Or equivalently, the market price of any shire of stoc.k 
is given by capitalizing its expected return at the continuously variable 
rate ì1  of (8)." 

A number of writers have stated dose 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 baVe been 
able to discover Ls new.14  To establish it we first note that, by definition, 
the-expected rate of return, i, is given by. 

(9) Si ml 	
Sj 

From Proposition I, equation (3), we know that: 

= 

Substituting in (9) and simplifying, we obtain equation (8). 

" To illustrat suppose Z. 1000, Dm4030, r.S per cent and po..1.0 per amt. These values 
imply that V=10,000 and S t..6000 13y virtue of Proposition I. The expected yield or rate of 
return per share is 

1000  — 260 	 4 
6000 	 6000 

.1 + (.1 — .05) _922  131 per cent. 
ill See, for example, J. B. Willianis121, esP. PP.- 72-731; Divid Durand [3]; and W. A. 

Morton [15]. None of these writers describe in any detail the mechanism which is supposed to 
keep the average cost of capital constant under changes in capital structure. They seem, how-
ever, to be visualizing the equilibrating mechanism in terms of switches by investors between 
stocks 8.nd bonds as the yields of each get out of_line with their -`riskiness. This is an argu-
meat quite different from the pure arbitrage mechanism underlying our 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 yields such as, for ex-
ample, limitations on the portfolio composition of financial institutions. See below, esp. 
Section I.D. 

" Mortmi does make reference to a linear yield function but only " 	for the sake of sim- 
plicity and because the particular function used makes no essential difference in rny conclu-
sions" [15, p. 443, note 21. 
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C. Some Qualificaiions 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 
interest rates; and (3) acknowledging the presence of market imperfec-
tions which might interfere with the process of arbitrage. The first two 
*ill be examined briefly in this section with soxrcie further attention 
given to the tax problem in Section 11. 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 dass propor-
tions] to the expected returns generated by their physical a.ssets. In-
stead, it can be shown (by the same type of proof used for the original 
version of Proposition 1) that the niarkct values of firms in each class 
must- be proportional in equilibrium to their expected return net of 
taxes (that is, to the SLIM of the interest paid and eipected net stock-
holder incbrae), This means we must replace each 7-gi  in the original ver-
sions of Propositions I and II with a new variable Xi. representing the 
total income net of taxes generated by the firm 

(10) Tit (.7i  rDh(1 cr) rD, 	rDj, 

where fr./ represents the expected net income accruing to the common 
stockholders and T stands for the average rate of corporate incOine tax.0  

After making these substitutions, the propositions, when adjusted for 
taxes, continue to have  the sarne form as their originals. That is, Propo-
sition I becomes: 

X,• 
(11) pk', for any firm in class k, 

and Proposition 11 becomes 

fit 
(12) ± (Pe — r)Dci/S5 

Sj 

where pe is the capitalization rate for income net of taxes in class k. 
Although the forrn of the propositions is unaffected, certain interpre-

tations must be changed. In particular, the after-tax capitalization rate 

14  For simplidty, rre shall ignore throughout the day dement of progression in our present 
corporate tax and treat r is a constant independent of (Xi —"Di). 
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can,no longer be identified with the "average cost of capitar which 
is ph  = 	The difference between pe and the "true" average cost of 
capital, as we shall see, is a matter of some relevance in connection with 
investment planning within the firra -(Section II), 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 plc* as the average cost of capital, 
though strictly speaking this identification is correct only in the absence 
of taxes. 

Ejects of a Plurality of Bonds and Interest Rates. In existing capital 
markets we ftnd 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 
borrowenn 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, rr (D/S), whatever its 
precise form, is the same for all borrowers, then we can readily extend 
our propositions to the case of a rising supply curve for borrowed 
f unds.n 

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 riseNthe average cost 
of funds from all 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  
stockš. Because of this ability, the ratio of earnings (before interest 
charges) -to market valu 	'.e., the average cost of capital frora all 

16  We shall not consider here the extension of the analysis to e.ncompass 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. 
17  We can also develop a theory of bond valuation along lines essentially parallel to those fol-

lowed for the case of shares. We conjecture that the curve of bond yields as a function of lever-
age will turn out to be a nonlineax 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 may simply serve to raise r so high rela-
tive to p that they become self-defeating by giving rise to a situation in which even normal 
fluctuations in earnings may force the company into bankruptcy. The difficulty of borrowing 
more, therefore, tends to show up in the usual case not so much in higher rates as in 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 levexage 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= KDA.V) were different for different borrowers, as 
might happen if creditors had /narked 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 hm 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 i will still tend to 

11  One normally minor qualification might be noted. Once we relax the assumption that all 
bonds have certain yields, our arbitrage. operator facts the danger of something.comparable to 
'gambler's ruin." That is, there is always 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 a_result_of a run of temporary losses. Since reorganization generally involves 
costs, and because the operation of the firm may be hampered during the period of reorganiza-
tion with lasting unfavorable effects on earnings prospects, we might perhaps expect heavily 
levered companies to sell at a slight discount relative to less heavily indebted companies of the 
same class. 

1g Under normal conditions, moreover, a substantial part of the arbitrage process could be 
expected to take the form, not of having the arbitrage operators go into debt on personal 
account to put the required leverage into their portfolios, but simply of having them, reduce 
the amount of corporate bonds they already hold when they acquire underpriced unlevered 
stock. Margin requirements are also somewhat less of an obstacle to maintaining any desired 
degree of leverage in a portfolio than might be thought 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. 

20  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 erpect that the operations of investment corporations 
plua the ability of arbitrage operators to sell og their holdings of preferred stocks would act to 
prevent the ernergence of any substantial premiums (for this reason) on capital structures con-
taining preferred stocks. Nor are preferred stocks so far removed from bonds as to make it 
impossible for arbittage operators to approximate closely the risk and leverage of a orporate 
preferred stock by incurring a somewhat 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 DIS could conceivably take the form indicated by the curve MD 

O 
RATIO OF OUT TO TOTAL MARKET YALUE1 DJIVJ 

ROT= 1 

o 
DENT TO DIRTY RATIO: 1S4  

Flom% 2 

in Figure 2, although in practice the curvature would be much less pro-
nounced. 13y contrast, with a constant rate of interest, the relation 
would be linear throughout as shown by line JIM', Figure 2, 

The downward sloping part of the curve MD perhaps requires some 

u Since new lenders are-unhltely to permit this much leventge (cf. note IA this range of the 
curve is likely to be occupied by companies whose earnings prcspects have Men substantially 
since the time when their debts were issued. 

CC > 
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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 ra.nge. Remember, 
however, that the yield curve of Proposition 11 is 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 hokling its stock and bonds, the lower, yield of the shares 
being thus offset by the higher return on bonds. 

D. The Relation of Propositions I and II 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)1 asserts that the average cost of Capital, 
Xitivi, is a constant for all firms j in class k,- independently of their -fi-
nancial structure. This implies that, if we were to take a sample of firms 
in a given class, an.d if for each firm we were to plot the ratio of expected 
return to market value against some measure,of leverage or fmancial 
structure, the points would tend to fall on a horizontal straight line 
with interceptpki, like the solid line inns' in Figure,1.22  From Proposition 
I we derived Proposition II [equation (8)] which, -taking the simplest 
version with r constant, asserts that, for all firrhsin a class', the relation 
between the yield on common -stock and financial structure,,  measured 
by Di/Si, will approximate a straight line.with slope (pkr—r) 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 stockwil3 normally be only slightly affected by "moderate' 
amounts of debt in the firm's capital structure." Translated into our no- 

" In Figure 1 the measure of leverage use.d is DilVi (the ratio of debt to market value) 
rather than Di/Si  (the ratio of debt to equity), the concept used in the analytical develop-
ment. The Di/Vi measure is introduced at this point because it simplifies comparison and con-
trast of our view with the traditional position. 

"The line MM' in Figure 2 has been drawn with a positive slope on the assumption that 
pi;>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 pkr<r, but the slope of 
MY' would be negative. 

24  See, s.g. Graham and Dodd [6, pp. 464-66]. Without doing violence to this position, we 
can bring out its implications more sharply by ignoring the qmlifirg  tion and treating the yield 
as a 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 j in the class k, 

(13) a. constant for — < 
Tit — r1),. 	*J. 

or, equivalently, 

S, = tnik* (14)  

Ilere ik* represents the capitalization rate or earnings-price ratio on the 
common stock and Ith denotes some amount of leverage regarded as the 
maxhmun "reasonable arnount for firms of the class k. This asstuned 
relationship between yield and leverage is the horizontal, solid line MIL1  
of Figure 2.13eyond -.11, the- yield will presumably rise sharply as the 
market discounts "excessive trading 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: 

Ti• rD; 	 (ik* r).D;  
(16) 	V S, + D1  = 	+ Di — • * 	• * 	* Tk 

That is, for any given level. of expected total returns after taxes (71) 
and assinning,,akseeras natural, that ik*>r; the value a the firxix must 
tend to rise with debt;2s 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 Xi•JVi  yields: 

(17) 	 .71/Vy = 4* (ik* 

According to this equation, the average cost of capital is not indepen-
dent of capital structureas we have argued,' but should tend to fail 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 "cheapee than equity-financing if not 
carried too far, 

When we alio allow for the possibility of a rising range of stock yields. 
for large values of leverage, we obtain a U-shaped curve like mst in 

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

(I-5) 
	

ib* #(1)1/Sf) a(DilSi). 	a> 0. 

s's For a typical discussion of how a promoter can, suppoieclly, increase the market value of a 
firm by recourse to debt issues, see W. J. Eiteman [4, tsp. pp. 11-13]. 
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Figure 1.27  That a yield-curve for stocks of the form .311G 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, cost-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 earnings-price ratio of the stock is largely 
unaffected by leverage up to some conventional limit—is rsrely even 
regarded as something which requires explanation.lt is usually simply 
taken for granted or it is merely asserted that this is the way the market 
behaves.2° To the extent that the constant earnings-price ratio hag a 
rationale at an 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 have to pay noticeably 
higher yi.elds in order to induce investors to hold the stock." 

A more sophisticated line of argument has been advanced by David 
Durand [3, pp. 231-331 He suggests that becansE.  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 

27  The U-shaped nature of the cost-of-capital carve cari be exhibited e:xplicitly if the yield 
curve for shares as a function of leverage can be approximated by eguation (15) of footnote 25. 
From that equation, multiplying both sides hyS1  we obtain: fir.X,r—rDr.ik*Si+PM-1-aDit 
/Si or, adding and subtracting ik*Ab from the right-hand side and collecting terms, 

(18) iat(Si 	+ 	r — ie)Di ceD2 f/Si. 

Dividing (18) by If f gives an expression for the cost of capital: 

Zir/Vi 
(19) 

(4*  r — 	etBi2/SiVi 	 r — 11)D1fir1  

aPi/Vir/(1 DI,1171) 
which is clearly IT-shaped since et is supposed to be positive. 

sa For a typical statement see S. M. Robbins (16, p. 30/1. See also Graham and Dodd [6, 
pp. 468-741. 

52  See e.g. Graham and Dodd 16, p. 4661. 
va A typiaki statement is the following by Guthmann and Dougall [7, p. 245]: Theoretically 

it might be argued that the increased hazard frorn using bonds and preferred stocks would 
counterbalance this additional income and so prevent the conunon stock. from being rnore 
attractive than when it had a lower return but fewer prior obligation& In practice, the atm 
earnings from 'trading on the equity are often regarded by investoraas more than sufficient to 
serve as a 'premium for risk' when the proportions of the several securities are judiciously 
mixed." 
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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 =-
constrained -market, he concludes that they can gain under present insti-
tutional arrangements. This gain-  would mise by virtue of the "safety 
superpremiure which lenders are willing to pay corporations for the 
privilege of lending.$1  

The defective link in both the traditional and the Durand version of 
the argument lies in the confusion between 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-
smption 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./pk, 
the price per dollar of an =levered stream in class k, 	the price per 
dollar of a sure strea,m, and 	the price per dollar of a levered. stream 
j, in the kth class, are essentially the same as those between, respeative-
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 Alma 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 cheaper, This assertion- is equivalent to the proposition that, 

-iunder perfect markets, a ,dairy farmer cannot in general earn more for 
*the milk he produces by _skimming sorne4.4 the butter fat and selling  
4t,  separately)  even though,butter fat per unit weight, sells for more 
:than whole Milk. The advantage from slrirnroing the milk  rather than 
selling whole mflk would be purely illusory; for what would. be  gained 
from selling the laigh,priced: butter fat would bedost in selling the low-
priced residue of thinned:milk Zimilarly our Proposition II—that the 
price per dollar of n levered stream falls as leverage increases—is an ex- 

ri  Like Durand, Morton [1.5] contends 'that the actual market deviates from (Proposition 
11 by giving a changing over-all cost of Inoney at 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 eropharis given to the lack of mobility of investment funds between stocks and 
bonds and to the psychological and institutional pressures toward debt portfolios (see pp. 444-
51 and especially his rfiscussion of the optimal capital structure on p. 453) he would seen3 to be 
taring a position very similar to that of Durand abcrve. 
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act analogue of the statement that the price per gallon of thinned milk 
fails continuously as more butter fat is skitmned‘offP 

It is clear that this last assertion is true as long as butter fat is worth 
more 'per =it 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 argtmlent 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- 

Let M denote the quantity of whole milk, B131 the proportion of butter fat in the whole 
milk, and let Ait, pa and pc, denote, respectively, the price per unit weight of whole milk, buttex 
fat and thinned ndlk  frotn which a fraction a of the butter fat has been sldrnmed off. We then 
have the fundamental perfect market relation: 

(a) mai — al3) PaaB Patif 	:5 a 1, 

stating that total receipts will be the sarne amount pmi tr, independently of the amount aB of 
butter fat that may have been sold separatelyt  Since pm tAe.Lesponds to 11p, pa to l/f, pa  to-
1/i, M to and aB to rD, (a) is equivalent to Proposition I, S+D=X1p. From (a) we derive: 

aB 
(b) Pe M aB 	aB 

which gives the price of thinned milk as an explicit function of the propordon of butter fat 
skimmed off; the function decreasing as long as ps>pm. From (a) also follows: 

PaaB  
(c) 11Pa =' l/Par+ (1/Pu — VPD) 

Aar — aB) 
which is the exact analogue of Proposition II, as given by (8). 

3.1  The reader who likes parables will find that the analogy with interrelated conunodity 
maxkets can be pushed a good deal farther than we have done in the text. For instance, the 
effect of changes in the market rate of interest 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 ao the rela-
tion between the prices of skim milk and butter foX influences the kind of cows tbat will be 
reared, so the relation between i and r influences the kind of ventures that will be undertaken. 
If people like butter we shall have Guernseys; if they are willing to pay a high price for safety, 
this will encourage ventures which promise smaller but leso uncertain streams per dollar of 
phyoical assets. 
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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 Iarge 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-nm market behavior can be settled only by empirical re-
search. 13efore going on to the theory of investment it may be helpful, 
therefore, to look at the evidence. 

E. Some Preliminary Evidence on the Basic Propositions 

Unfortunately the evidence which has been assembled so far is amaz-
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 svill 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 ftnancial 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 designed to test whether Allenis 
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) Ahe average cost of capital, .7111  
should decline linearly with leverage as measured 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 h should tend to have 
the came value pe independently of the degree of leverage. A simple test 

Several specific examples of the failure of the arbitrage mechanism can be found in Graham 
and Dodd (5, e.g., pp. 646-48]. The price discrepancy described on pp. 645.-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 I 

n' We wish to express our thanks to both writers for making available to us some of their 
original worksheets. In addition to these recent studies there is a frequently cited (but appar-
ently seldom read) study by the Federal Communications Commission in 1938 (221 which 
purports to shovr the existence of an optimal capital structure or range of structures (in the 
scrise defined above) for public utilities in the 1930s. By current standards for statistical in-
vestigations, however, this study cannot be regarded as having any real evidential value for 
the problem. at hand. 

34  We shall simplify our notation in this section by dropping the subscript j used to denote a 
particular firm wherever this vrill not lead to confumion. 
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of the merits of the two alternative hypotheses can thus be carried out 
by correlating 71V with DIV li the traditional view is correct, the 
correlation shoolti  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 
maxket value of bonds and preferred stock—and of V—the market 
value of all, securities.37  From these data we can readily compute the 
ratio D and this ratio (expressed as a percentage) is represented by 
the symbol d in the regression equations below. The measurement of 
the variable 71V, 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 af corporate ineome taxes. Although thiR 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 
regression 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 x our approximation to XrIV (expressed, like d, as a 
percentage), the results of the tests are as follows: 

Electric Utilities x = 5., 3 -F-.006d 	r— 12 
(± .008) 

Oil Companies x = 8,5 + .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. 

'T Note that for purposes of this test preferred stocks, since they represent an expected feted 
obligation, ars properly classified With bonds even though the tax status of preferred dividends 
is different from that of interest payments and even though preferred dividends are really 
fixed only as to their maximum in any year. Some difficulty of elonifiration does arise in the 
case of convertible preferred stocks (and convertible bonds) aeiling at a substantial premium, 
but fortunately very few such issues were involved for the companies included in the tw41 
studies. Smith included bank loans and certain other short-term obligations (at book values) 
in his data on oil company debts and this treatment is perhaps open to some question. How-
ever, the an:Daunts involved ware relatively small and check computations showed that their 
t.lintinktion would lead to only minor differences in the test results. 
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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 as the debt ratio increases." 

It should also be apparent from the scatter diagrams that there is no 
hint of a curvilinear, II-shaped, relation of the kind which is widely be-
lieved to hold between the cost of capital and leverage. This graphical 
irapression 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 pe, the capitalization rates for un-
levered streams and hence the average cost of capital. in the claws 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 ort Common Stock Yiekk, According to our Prop-
osition II—see equation 1.2 a.nd Figure 2—the expected yield on com-
mon stock, ir/.3, 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 Figure 2),though it might tend to flatten out if we move 

" it ma.y be argued that s. test of the kind used is biased against the traditional view. The 
fact that both sides of the regression equation ire divided by the variable V which may be 
subject to random variation Plight tend to impart a positive bias to 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 
value of a company should, foi given X', increase with debt through most of the relevant range; 
according to our model the market value should be uncorrelated with D, given r- Because 
of wide variationa in the size of the firms included in our samples, all variables must be divided 
by a suitable scale factor in order to avoid spurious results in carrying out a test of equation 
(16). The factor we have used is the book value of the firm denoted by A. The hypothesis 
tested thus takes the specific form; 

V I A a + ti(PIA) c(D I A) 

and the numerator of the ralio TI A is again apprciimated by actual net returns. The partial 
correlation between V /A and DIA should now be positive according to the traditional view 
and zero according to our model. Although division by A should, if anything, bias the results 
in favor of the traditional hypothesis, the partial correlation turns out to be onlY.03 for the oil 
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 consisted of fitting to the (lets the equation (19) of footnote 27. As shown 
there, it follows from the U-shaped hypothesis that the coefficient ceof the variable (D/V)2  
1(1—DIV), denoted hereafter by d*. should be significant and positive. The following regres-
sion equations and partials were obtained: 

Electric Utilities x = 5.0 + .017d — 	 .15 
Oil Companies x = 8.0 + .05d .030: 	= — .14. 
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far enough to the right (is in the curve 3./V), 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 straight-forward correlation—in this case between friS 
and D/S—cart provide a test of the two positions. If our view is correct, 
the correlation should- be significantly posve; if.tile tra4itinnaj'Viewis 
correct, the correlation should be negligible. 

Subject to the same qualifications noted above in connection with 
X7, we can approximate r by actual stockholder net income." Letting 
z denote in each case the approximation to it'IS (expressed. as a per-
centage) and letting it denote the ratio D/S (also in percentage terms) 
the following results are obtained: 

Electric Utilities z = 6.6 ± .0171z r 	.53 
(± .004) 

Oil Companies 	z = 8.9 + .051h. 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 is 'taken of the substantial sample size Furthermore, the 
estiraates 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 pkr for the given class while the slope should be 
(pit —r). From the test of Proposition I we have seen that for the oil 
cotnpanies the mean value of pj, 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-
prtndmate the regression estimates of 8.9 per cent a.nd 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 p from the test of Proposition I was 5.6 per cent, 

40  As indicated earlier, Smith's data were for the single year 1953. Since the use of a single 
year's profits as a rneasure of expected profits might be open to objection we collected profit 
data for 1952 for these.= companies 8.nd based the computation af -ir/S on the average of the 
two years. The value of 7/S was obtained from the formula: 

1 
(net earnings in 1952, assets in 53  + net earnings in 1953) — 

assets in 52 	 2 
+ (average market value of common stork in '53). 

The asset adjustment was introduced as rough allowance for the effects of possible growth in 
the size of the firm. It might be added that the correlation computed with PIS based on net 
profits in 1953 alone was found to be only slightly smaller, namely .50. 
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the slope sheuld 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 
standa,rd error of its theoretical value. Because of this underestimate of 
the slope and because of the large mean value of leverage (ii.1.60 per 
cent) the regression estimate of the constant term, 6.6 per cen.t, 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 terra to the above equations to test for the 
presence and direction of curvature we obtain the following estimates: 

Electric Utilities z xi. 4.6 + .004h — .00710 
Oil Companies z = 8.5 + .072h — .016h2. 

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 signifirknt 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 tra.di-
tional -views. Needless to say much more extensive testing will be re-
quired before we can firmly con.clude 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 been considered. In particular, no attempt was made to test 
the possible infinence of the dividend pay-out ratio ,whose role has 
tended to 'receive a, great deal of attention in curren.t research an.d think-
ing. There are two reasons for this omission. First, our main objective 
has been to assess the prima facie tenability 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, 

41  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 responsible for the fact, previously noted, that the constant in the linear regression is some-
what higher and the slope somewhat lower than implied by equation (12). Note also in connec-
tion with the estimate of ph1  that the introduction of the quadratic term reduces the constant 
considerably, pushing it in fact below the a priori expectation of SA, though the difference is 
again not statistically significant. 

42  In our test, o.g. the two variables z and h are both ratios with S appearing in the denomi-
nator, which may tend to impart a positive bias to the correlation (1. note 38). Attempts were 
made to develop alternative testa, but although various pcseibilities were explored, we have 
so far been unable 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 policy 
and leverage' 

II. Implications of the Analysis for the Theory of Investment 

A. Capital Structure and Investment Policy 

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

Proposition m If a firm in class k is acting in the best interest of the 
stockholders at the time of the decisiont  it will exploit an investment op-
portunity if and only if the rate of return on the inyestment, sa,y p*, 
is as Jarge as or larger than pk. That is, the 044' point for_investment 

*Pike:firm wil itt aa wes Ie, wind will be 'ompletely unaffected by the 
type Of secUrity used to finance the investment. ,Equivalently, we may say 
that regardless of the financing used, the marginal, cost of capital to a 
firm is equal td the average cost of capital, which is in turn equal to the 
capitalization rate for an milevered 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—bonds, retained earnings, and common 
stock issues—and show that in each case an investment is worth under-
taking if, and only if, p* p .4" 

Consider first the case of an irtvestraent financed by the sale of bonds. 
We know from Proposition I that the market value of the firm before the 
investment was undertaken was:47  
(20) 	 Vo  

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

" 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 
association of yields and leverage or of yields and pay-out ratios may be (at least partly) 
spurious. These difficulties however do not arise in the case of the oil industty sample. A pre-
liminary analysis indicates that there is here no significant relation between leverage and 
pay-out ratios and also no significant correlation (either grocis or partial) between yields and 
pay-out ratios. 

" The analysis developed in this paper is- essentislly a comparative-statics, not a dynamic 
analysis. This note of caution applies with special force to Proposition IIL Such problems as 
those posed by epected changes in and in pi over time will not be treated here. Although 
they are in principle amenable to analysis within the general framework we have laid out, such 
an undertaking is sufficiently complex to deserve separate treatment. Cf. note 17, 

The extension of the proof to other types of financing, such as the sale of preferred stock or 
tl 	issnance of stock righth is straightforward. 

11  Since no confusion is likely to arise, we have again, for simplicity, eliminated the subscripts 
identifying the firm in the equations to foil ow Except for pk, the subscripts now refer to time 
periods. 
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and that the value of the common stock was: 

(21) So =v0 — Do. 

li now the firm borrows I dollars to finance an. investment yielding p* its 
market value will become: 

70+ p*I 	P*I 
(22) V1  = 	— Vo + 

Pk 	 Pk 

and the value of its common stock will be: 

P41- 
(23)  

Pk 

, 
P*1.  

(24) = So —r— 	I 
Pk 

Hence Si.So as plph.48  

To illustrate, suppose the capitalization rate for uncertain streams in 
the kth class is 10 per cent and the rate of interest is 4 per cent. Then if 
a given. ciimpany 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 
firrn 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 1.00 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 / dollars- of cash (without impairing 

" In the case of bond.finanring the rate of interest on bonds 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 I.C, even though interest rates may be 
an increasing function of debt outstanding. To the extent that the firm borrowed at a rate 
other than the market rate the two Ps in equation (24) would no longer be identical and an 
additional gain or loss, as the case might be, would acme to the sharehoklers. It might also 
be noted in passing that permitting the two Ts in PA to take on different values provides a 
simple method for introducing underwriting expenses into the analysis. 

or using equation 21, 
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the earning power of its assets). If the cash is distributed as a dividend 
to the stockholders their wealth Wo, after the distribution will be; 

(25)  
Pk 

where Yo  represents the expected return from the assets exslusive 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 woul

y

.d bec 

. +p

o
*
me: 

i 

  

Do  = So ± —1)41  (26) Si 	 
Pk 	 Pk 

Clearly W,OVo as p*-,pt so that an investment financed by retained 
earnings raises the net worth of the owners if and only if p*> ph.° 

Consider finally, the case of conunon-stock financing. Let Po  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) Po= SoiN 

and the number of new shares, A, needed to finance an investment of I 
dollars is given by. 

(28) M 

As a result of the investment the market value of the'stock becomes: 

..., 	Ye  + el 	r, 	el. 	i  el.  
a 1 =  

Pk 	 Pk 	 • 	 Pk 

and the price per share: 

s1 	1  [ 	P*/ 
(29) Pt  — 	 N.Po 

N M N M 
41  The conclusion that ph is the cnt-off point for investments financed from internal funds 

applies not only to undistributed net profits, but to depreciation allowances (and even to the 
funds represented by the current sale value of any asset or collection of assets). Since the 
ownem can earn R by inv.-sting funds elsewhere in the class, partial or total liquidating distri-
butions should be made whenever the firm cannot achieve a marginal internal rate of return 
equal to R. 

51)  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 diffex slightly in detail, but not in essentials. The cut-off point for new in-
vestment would still be pk, but where e>pk the gain to the original owners would be larger 
than if the stock price were based on the pre-investment expectations only. 
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Since by equation (28), 1=21110, we can add MP* and subtract I from 
the quantity in bracket, obtaining: 

1  [
07. 

japo 
	P  

Pi =
N M pk 

Po ± 	1 	P* 	-- Pk  r >130  if, 
N M.  pi, 

and only if, p*>,  pk. 

Thus an investment 67)2n  eed by common stock is advantageous to the 
current stockholders if and only if its yield exceeds the capitalization 
rate Pk. 

Once again a numerical example may help to illustrate the result and 
make it clear why the relevant cut-off rate is pb and not the current yield 
on common stock, i. Suppose that A 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 having an expected yield of 
12 per cent. If the original capital structure is 50 per cent 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 stock must be 
5,000 or 5 per share. Furthermore, since the interest bill. is .04X5,000 
=200, the yield 071 common stock is 800/5,000=16 per cent. It may 
then appear that financing the addi.tional investment of 100 by issuing 
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 cornmim stock to 5,120. Since there are 
now 1,020 shares, each would be worth 5.02 and the wealth of the origi-
nal stockholders would thus have been increased. What has happened 
is that the dilution in expected earnings pef 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 III 
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 
fma.nce—the problem of the optimal capital structure-  for a firm—is no 
problem at all. It rnay be helpful, therefore, to clear up such possible 
rnisundertandings. 

" In the matter of investment policy under uncertainty there is no single position which 
represents 'accepted" doctrine. For a sample of current formulations, all very different from 
ours, see Joel Deaa12, esp. Ch. 3], M. Gordon and E. Shapiro [5], and Harry Roberts [17]. 

(30) 
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B. Proposition 111 and Financial Plannintby Firms 

Misinterpretation of the scope of Proposition In can be a.voided by 
remembering that this Proposition tells us only that the type of instru-
ment used, to finance an investment is irrelevant to the question s of 
whether or not the investment is worth while. This does not mean that 
the owners (or the rna.nagers) 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 iak, they might well prefer not to fmance it via corrunon 
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 a.n 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 
rneans of a convertible debenture or preferred 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 opportuni.ty 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 

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

fa Nor can we rule out the possibility that the existing owners, if unable to use &financing 
plan which protects their interest, may actually prefer to pass up an otherwise profitable ven-
ture rather than give outsiders an 'excessive" share of the business. It is presumably in situa-
tions of this kind that we could justifiably speak of a shortage of 'equity capibd, though this 
kind of market imperfection is likely to be of sign'ficance only for small or new firms. 
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with more than simply furthering the interest of the owners. Such other 
objectives of the maziagement—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-rciaking. 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 fra.mework 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 
capital is pi,. 

C The Effect of the Corporate Income Tax on Investment Decisions 

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

X/V = pb = a constant 

must be rewritten as: 

(i 1) 	 = a constant. 
V 	 V 

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

6* 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. Retained earnings involve far fewer threats to control than 
any of the alternative sources of funds and, of cuurse, involve no underwriting expense or risk. 
But against these advantages management must balance the fact that sharp changes in divi-
dead rates, which heavy reliance on retained earnings might imply, may give the impression 
that a firm's finances are being poorly Twinned, with consequent threats to the control and 
professional standing of the management. 

" In principle, at least, tlyis introduction of snanagement's risk preferences -with respect to 
financing methods would do much to reconcile the apparent conflict between Broposition 111 
and such empirical findings as those of Modigliani and Zeman [141 CM the close re]ation between 
interest rates and the ratio of new debt to new equity issues; or of John Untner [121 on the 
ronaiderable stability in target and actual dividend-payout ratios. 
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to investment decisions, however, is the ratio of the expected return 
before taxes to the market value, i.e., 7/V From (11) above we finch 

7 AI 	Tr(D/V) 	pi" 
(31) 1 

1 — 	— 

TrD] [ 	
ivy V 

which shows that the cost of capital now depends on the debt ratio, 
decreasing, as D /V rises, at the constant rate Tr/(1 —7).85  Thus, with 
a corporate income tax under which interest is a deductible expense, 
gains can accrue to stockholders from having debt in the capit21 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 
below. 

Froin (31) we can develop the tax-adjusted counterpart of Proposi- 
tion 	by interpreting the term D/V in that equation as the proportion 
of debt used in any additional financing of V dollars. For example, in 
the case where the financing is entirely by new common stock, D.0 
and the required rate of return pk8  on a venture so financed becomes: 

(32) Pks — 
1 — 

For the other extrerne of pure debt financing D= V and the required 
rate of retuin, pe, becomes: 

(33) p,j = 	 Pkg 1  — 7  — 	P kg  
1 — T 

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 be 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 I.E. However we have not inade any systematic attempt to carry out such tests so far, 
because neither the Alien nor the Smith study provides the required information. Actually, 
Smith's data included a very crude ruirnate of tax liabllity, and, using this estimate, we did in 
fact obts in  a 3:tegative relation between 7/ir and D/V, However, the correlation (—.28) turned 
out to be significant only at about the 10 per cent level. While this result is not conclusive, it 
should be remembered that, according to our theory, the slope of the regression equation should 
be in any event quite small Ia fa.ct, with a value ofr in the order of .5, and values of pe and 
r in the order of 8.5 and 3.5 per cent respectively (cf. Section LE) an increase in D/V from 
0 to 60 per cent (which is, approximately, the range of variation of this variable in the sample) 
should tend to reduce the average cost of capital only from about 17 to about 15 per cent. 

611  This conclusion does not extend to preferred stocks even though they have been classed 
with debt issues previously. Since preferred dividends except for a portion of those of public 
utilities are not in general deductible from the corporate tax, the cut-off point for new financing 
via preferred stock is ez.actly the same as that for common stock. 

Ps' 
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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 a 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 
as to the average values of the relevant tax rates for the owners, then 
the • required return for retained earnings pk2  can be shown to be: 

1 	1 — rd  t— ra  
(3 4) 	 = Pita 	

r 1 	r, 	—  7.9 
Pka 

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

A nuraerical illustration may perhaps be helpful in clarifying the rela-
tionship between these required rates of retu.rn. If we take the following 
round numbers as representative order-of-magnitude values under 
present conditions: an after-tax capitalization rate pk.' of 10 per cent, a 
rate of interest on bonds of 4 per cent, a corporate tax rate 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 ftnanced wholly from internal funds. 

These results would seem to have considerable significance for current 
discussions of the effect of the corporate income tax on fulancial 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 betvireen 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 ae is commonly supposed 
to be the case." The reason for the wide difference is that the traditional 

57  See e.g. D. T. Smith [181. It should a]so 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 corapany 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 
company, by contrast, can reinvest in the business all of its (u: Uer) 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 
was not expected to have much need for additional funds to expand assets and earnings in the 
Future. To the extent that opportunities for growth were e.vailable, as they presurnably would 
be for most successful corporations, the interest of-  the stockholders would tend to be better 
served by a structure which permitted maximum use of retained earnings. 
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view starts frora the position that debt funds are several dines cheaper 
than-equity funds even hi the absence of taxes, vdth 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 farther paradoxical implication that 
the stockholders gain from, and hence incentive to use, debt fmancing 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. 

M. Conclusion 

With the developraent of Proposition III the main objectives we out-
lined in our introductory discussion have been reached. We ha.ve  in our 
Propositions I and Ef 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 art operational defmition of the 
cost of capital a.nd 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 firma 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 limits of the institutional constraints facing them or up to the 
optimum amount, if such exists, to inaximize Vz. Under both hypotheses, 
then, firms in a given class will tend to have the same debt-equity ratios. 
Consequently, a scatter diagram of either expected. yields on shares or 
weighted averages of expected yields on bonds and shares plotted against 
debt-equity ratios should form a tight cluster (ideally a point).16  The inter-
pretation to be given the slope of a. line fitted to such a scatter, such as the 
regression coefficients ieported by MM [3, p. 281-87] for the oil and utility 
industries, is far from clear. Apart from measurement error, wide disper-
sion probably indicates the inclusion in the sample of firms from different 
risk classes. It may, therefore, 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 which 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 different from those 
discussed here will be necessary to distinguish between the two hypotheses. 
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The- Coot .of Capital, Cotporation Finance; awl the 
Theory. of Investment: Reply 

Although we can appreciate the ingenuity with which Messrs. Brewer and 
IvIichaelsea have developed parts of their 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 unsettled questions of hovr expected yields are to be measured or 
whether they exist in the sense used by MM. In much of the traditional literature expected 
and promised yields on bonds are not carefully distinguished. This might be the warm of some 
of the current contxoversy, ince the weighted average of expected yields on shares and 
promised yields on bonds will be a U-sbaped curve under both hypotheses. 
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Taking lip the various paints 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 finsctions for firms and• individuals, the 
value of any firm must be independent of its finaPrisl 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 about sucla a zone within the confines of our 
hts,cli• assumptions. Nothing in the Brewer-Michaelsen paper leads us to be-
lieve we were wrong in these judgments. To reason, an they do, that a pk  larg-
er than the riskless rate of interest implies 'risk aversion," which in turn im-
plies pk  mates then r everywhere, and hence a monotonically increasing yield 
curve is merely to play with words. No precise definition of 'risk aversion in 
thiR context is provided, let alone a proof that risk aversion (everywhere?) is 
implied by pk  greater than riskless r. 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 term; but we doubt that 
the term can ever be defined with sufficient precision and generality to derive 
conclusions of the kind Brewer and Michaelsen assert? 

Brewer and Mchaelsen 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 serious difficulties, in 
principle, in distinguishing between their curves MA and MVG (particularly 
since the slope and curvature of MA can be directly predicted, as they show, 
from ML'G and an estimate of pk). Whether, in practice, the two 
curves could be distinguished by simple regressions of yield on leverage, is, of 
course, another matter. But the uncertainties surrounding the usefulness of 
thie 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 difficulties that arise with respect to defining risk aversion are merely one symptom of 
what is the real obstacle to specifying the relations between pa and r, namely that these rela-
tions can be adequately treated only in tbe framework of a general equillorium model of 
valuation under uncertainty. Hopefully, recent advances in this direction by Arrow ,in "Le 
Rale des Wham Boursi?xes pour la Repartition la Meilleure des Risques,' lidernationaf Col-
loquium on Economelrit-t 1952) and developed further by Ifirahlelfer egnvestment Decision 
tinder Uncertaintyi foi:thcoriing), may open up some new lines of attack. 
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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 said 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 liability to the creditors is es-
sentially the same as that of an (=Unary stockholcier).2  Operationally, this 
means that the amount of the interest deduction for tax isurposes is condi-
tional on the amount of the interest actually paid to the bondholders either 
by the issuing corporation

' 
 or, in the event of the sale of the issuing firm, by 

the corporation acquiring the issuing firm and its accumulated tax losses. If 
so, 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 principie 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 71)r, 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 govenunent's liability 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 Michaelses equations (6), (7), 
and (12). These formulas, since they assume that the tax saving is certain in 
the literal sense, whether or not the interest is paid, amount to saying that the 
government assumes an absolutely unlimited liability to the bondholders and 
in perpetuity to boot! 

Evea if their formulas were acceptable descriptions of valuation under ex-
isting tax laws, we would find it hard to take seriously their claim to have 
disclosed new and "intinctable difficulties for empirical testing. For one 
thing, such discrepancies es would exist between their valuations and ours 
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 
picture materially in the matter of choice of capital structure. We have noted 

Irk fact, under this "'stockholder" interpretation for the government's share, it is possible 
to derive our tax formulas directly from the no-tax case. If we lat the superscripts G, P, and 
T stand, respectively, for the government's "ownershie interest, the private sector's owner-
ship interest, and the combined hokrmgs of both groups; and if we assume that the 
government 'towns" the fraction r of the total common stock, then from Proposition I, we 
will have for an unlevered firm Verm-Se+SaG=4/". The value of the purely private 
interest In that firm will then be 

Vie; Sri  .i•Pi (1 — r)Vri in. X(1 — r)/in. 

For a levered firm we will have 

+ SI+ Dt-zia, 
so that the private interest is 

VI —sr+ Dr- -F — 491/pa — DI] vri+ral 
exactly as in our equation (3). 
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many times that if one looks only at the tax subsidy to debt in out model (or 
at the "gains from leverage under the simple traditions/ model), then one 
might expect every firm in the class to have the same debt ratio and that it 
ivould 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 optimum' 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 larger than caa 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 theory 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 esploited to shed much light on the controversy over the effects of 
financial policy an market valuation. This is not to say, of course, that the 
empirical problems are easy or straightforward; on the contrary, they present 
a most severe'challenge to the econometrician. Until this challenge has been 
accepted by finance specialists, may we propose a moratorium on all further 
speculations about what might or might not be true about valuation? 

rearm 1111ORIGLIANT and MERTON H. Miriam* 

' The -writers are, respectively, professor of economics and industrial n2anagenaent at 
Mimeschusetts Institute of Technology and professor of finance and economics at the Uni-
vendty of Chicago. 

Structural Unemployment: Conunent 

In a recent paper [lb 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 alternative explanations for the rising trend anti con-
cludes 'that the structural unemployment hypothesis is not a valid explana-
tion of the increase in unemployment that has marked recent developments la 
the U.S. economy' [1, p. 7121. 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 explanations are: (1) the level of aggregate de-
mand has increasingly become inadequate, and (2) structural changes in the 
economy, due mainly to rapid technological change, have led to higher levels 
of frictional unemployment [21. If the latter explanation is the correct one, 
Gallaway argues, the distribution of unemployment among the various sectors 
of the economy would be altered. "Therefore, if the structural argument is 
valid, the distribution of unemployment during the 1957-60 cyc]e should 
differ from that during the previous cycle [1, pp. 714-12]. 

Gallaway refers to a straightforward method of measuting the degree of 
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Kirn Pizzingrilli 
Terrance J. Fitzpatrick 

Pennsylvania Public Utility Commission, 	 R-00061366 
Met-Ed Industrial Energy Users Group and 
Industrial Energy Consumers of Pennsylvania, 	 R-00061366C0001 
William R. Lloyd, Jr. Small Business Advocate, 	 R-00061366C0002 
Irwin A. Popowsky, Consumer Advocate, 	 R-00061366C0003 
Met-Ed Industrial Energy Users Group and 
Industrial Energy Consumers of Pennsylvania, 	 R-00061366C0005 
R.H. Sheppard Co. Inc. 	 R-00061366C0013 

v. 

Metropolitan Edison Company 

Pennsylvania Public Utility Commission, 	 R-00061367 
Penelec industrial Customer Alliance and 
Industrial Energy Consumers of Pennsylvania, 	 R-00061367C0001 
William R. Lloyd, Jr. Small Business Advocate, 	 R-00061367C0002 
Irwin A. Popowsky. Consumer Advocate, 	 R-00061367C0003 
Penelec Industrial Customer Alliance and 
Industrial Energy Consumers of Pennsylvania, 	 R-00061367C0005 
Pierre Fortis, 	 R-00061367C0007 
LC. Rhodes 	 R-00061367C0008 

v. 

Pennsylvania Electric Company 

Petition of Metropolitan Edison Company for 
Approval of a Rate Transition Plan 	 P-00062213 
Petition of Pennsylvania Electric Company for 
Approval of a Rate Transition Plan 	 P-00062214 
Re: Merger Savings Remand Proceeding 	 A-110300F0095 

A-110400F0040 
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