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. UI'ILrry STOCKS AND THE SIZE EFFECT: AN EMPIRlCAL ANALYSIS 

Annie Wong+-

I. Introdud.ion 

The objective of this study is to, examine 
whether the firm size effect e.x.ists in the public utility 

'industry. Public utilities are reiUlated by federal, 
municipal, and state aulhoritie8. Every state. bas a 
public service commission with board .and varying 

, 'powers, Often tbeir 'bsk is to estimate a fair rate of 
, return to a utility' 6 slockholders in order to determine 

the rates charged by the utiliry, The legal principles 
underlying rate regulation are that "!he return to the 
equity owner should be rommeosurate with retnmB 

on investments in other enteiprises having 
correspondfug risks, • and that the return to B utility 
&bould be sufficient to "attract capital and maintain 
credit worthiness." However, difficulties arise from 
the ambiguous interpretation of the legal definition of 
fair and recaonabJe rtue ofretl.P7l to an equity owner. 

Some finance' reSearchers have suggested thai 
the Capitil Asset Pricing Model (CAPM) should be 
~ in rate regulation because the CAPM beta can 
serve as a risk measure, thus making risk: 
compariS011.'l possible. This approach js consistent 
with the spirit of a Supreme Court ruling that equity 
owners sharing similar level of risk should be 
compensated by similar rate of return. 

The empirical studies of Banz (1981) and 
Reinganum (1981) showed that small firms tend to 
earn higher returns than large firms after adjusting 
for beta. This phenomenon leads to the proposition 
that fum size jg a proxy for omitted risk factors in 
determining stock returnB. Barry and Brown (1984) 
and Brauer (1986). suggested that the omitted risk 
factor rould be the differential information 
environment between small and large firms. Their 
argument ill based on the fact that investors often 
have less publicly available information 1'0 assess 
the future cash .flows of small firms than that of Luge 

-Western Connecticut State University. The aIlthor 
thanks Philip Perry, Robert Hagerman, Eric Press, 
the anonymous referee, and CJay Singleton for their 
helpful comments. 
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firms. Therefore, an additional risk premium should 
be inclnded to determine the appropriate rate of 
return to shareholders of small firms. 

The samples used in prior studies are domioated 
by industrial firms, no one has examined the size 
effect in public utilities. The objective of this study 
is to extend the empirical findings of the existing 
studies by investigating whether the size effect is also 
present in the utility industry. The findings of this 
study have iIllpOrlant impJiC'ations for investors; 
public utility firms, and state regulatory agencies. If 
the size effect does exist in the utility industry. this 
wouJd suggest that the sire factor should be 
considered when the CAPM is being used to 
determine the fair rate of return for public utilities in 
regulatory proceeruogs. 

n. Infonnation Environment of Public Utilities 

In generu, utilities differ from industriales in 
that utilities are heavily regulated and they follow 
similar accounting procedures. A public utility's 
.finBncial reporting is mainly regulated by the 
Securities and Exchange Commission (SEC) and the 
Fenem Energy Regulatory Commission (FERC). 
Under the Public Utility Holding Company Act of 
1935, the SEC is empowered to regulate the holding 
company systems of electri,c BDd gas utilities. The 
Act requlres registration of public utility holding 
companies with the SEC. Only under strict 
conditions would th~ purchase, sale or issuance of 
securities by these holding rompanies be permitted. 
The purpose of the Act is to keep the SEC and 
investors informed of the financiaJ conditions of these 
firms. , Moreover, the FERC is in charge of the 
interstate openUions of electric and gas compacies. 
It requires utilities to follow the accounting 
proceilures set forth in its Uniform Systems of 
Accounts. "In particular, electric and gas utilities 
must request their Certified Public AcCountants to 
certify that certain schedules in the financial reports 
are in conformity with the Commission'S accOunting 
requirements. These detailed reports are submitted 
annually BDd are open to the public. 
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The FERC requires ' public utilities to keep 
Rd:urate records of revenues, operating costs, 
depreciation expenses, and invest.ioent in planl and 
equipinent. S~ific financial accollJ)t1ng standards 
for these purposes are also issued by the Financial 
Accounting Standards Board (FASB) . Uniformity is 
required 80 that lltilities are not subject to clifferent ' 
Bccounting regulations in each of the states in which 
they operate. The ultiJllJlle objective is to achieve 
comparability in financial reporting 80 that factual 
matters are not hidden from the public view by 
accounting flexibility. 

Other regulatory reports tend to provide 
additional financial information about utilities. For 
example. utilities are required to ftla the PERC Form 
No. 1 with the state commission. This form is 
des.i~ for state commissions to collect financial 
and operational information about utilities, and serV~ 
as a source for statistical reports published by state 
commissions. 

Unlike industriales, a utility's earnings \ are 
predetermined to a certain extent. Before allowed 
e.arniniB requests are approved, a utility's 
pet"formance is analyzed in depth by the state 
commission, interest groups, and other w.itnesses. 
Thi6 process leads to the disclosure of substantial 
amount of information. 

m. Hypothesis and Objective 

Due to the Act of 1935, the Uniform Systems of 
Accounts, the uniform disclosure requirements, and 
the predetermined ~gB, aU uti li ties are reasonably 
homogeneo1l.'J with respect to the information 
available to the public. Barry and Brown (1984) and 
Brauer (1986) suggested that the difference of risk­
adjusted returns between 8'IIUll1 and large firms js du~ 
to their differential information environment. 
Assuming that the differential informatIon hypothesis 
js true, then -uniformity of information availability 
among utility firms would suggest that the size effect 
should not be observed in the pubJic utility 'industry . 

. The objective of this paper is to provide a test of the 
size effect in public utilities. 

IV. Methodology 

1. Sample and Data 

To test (or the size effect, a sample of pubJic 
utilities and a sample of industriales matched by 
equity value are formed 60 that ·their results "can be 
compared. Companies in both samples are listed on 
the Center for Research in Security Prices (CRSP) 

Daily and Monthly Returns files. The utility &ample 
includes 152 electric and illS companies. For each 
utility in the -sample, two industrial firms with similar 
firm size (one is ' liljghtly larger and the other_ is ' 
slightly sm.a.llec tMn the utility) are selected. Thus, 
the industrial sample includes 3()4 non-regulated 
finDs. 

The size vllriabl e is defined as the natural 
logarithm of lDAJ'ket val~ of equity at the beginrii:cg 
of each year. Both the ,equally-weighted 8.lld value-­
weighted CRSP indices are employed as proxies for 
the market returns. Daily, weekly and 'monthly 
returns are used. The Fama-MacBeth (1973) 
procedure is utilized to examine the relation between 
risk-arljusledretums and firm size. ' 

2. R.esearch Design 

All utilities in the sample are ranked according 
to the equ.ity sire at the beiUming of the year, and 
the distributiOil is broken down iDto deciles. Decile 
one contains the stocks with the lowest tIlll1'ket values 
while dec.ile ten contains those with the h.ighest 
market values. These portfoljos are denoted by MV, . 
MY 2. • . . , and MY 10' :respectively. 

The combinations of the ten portfolios are 
updated annually. In the year after · a portfolio is 
formed, equaUy-weighted. portfolio returns are 
computed by combining the returns of the component 
stOCks within the portfolio. The betas faT each 
portfolio at ye:rr t, P",'s, are estimated by regressing 
the previous five years of portfolio returns 00 market 
returns: 

(1) 

where 

R.,. = periodic rerum in year t on portfolio p 

R..,. = periodic marKet return in year t 

Up' ;: disturbance term. 

Banz (1981) applied, both the ordinary' II..Dd 
generalized least squares regressions to estimate /1; 
and coodurled that the resUltS are essenuaUy identic.al 
(p. S) . Since. adjusting' for hereroscedasticity does not 
necessarily lead to more efficient estimators, - the 

' ordinary least squares procedures are used in this 
study to ~timate /3 in equation (1). -

. The following cross-sectional regre8Sion U! then 
run for the portfolios to eStimate 'Yfi' i - 0, I, and 2: 
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where 

/1JIL = estimated beta for portfolio p at year t, 
t=01968; ... , 1987 

Sill "'" mean of the logarithm of finn size in 
portfolio p at the beginning of year t 

'Up' = disturbanCe term. 

Depending on whether daily, weekly or monthly 
retumB are used, II portfolio's average return changes 
periodically while its beta and size only change once 
a year. The 'YI and "/l coefficients are estimared 
over the following four subperiods:' 1968-72, 1973-
77, 1978-82 and 1983-1987. If portfolio betas can 
fully account for the differences in returns, one 
wouJd expect the average coefficient for the beta 
variable to be positive and for the size variable to be 
zero. A t-statistic will be used to test the hypothesis. 
The coefficients of a matched sample are also 
examined so that the results between industrial and 
utili ty firms can be rom pared. 

v: Analysis of Reswts 

L Equity ValUe of the Utility Portfolios 

The mean equity va1ues of the ten size-based 
uWity portfolios, are reported in Ta.ble L Panels A 
and B present the average fum size of these 
portfolios at the beginning and end of the test period, 
1968-1987. The 'first interesting observation from 
Table 1 is that the difference in IIIJIgnitude between 
the'smallest and the largest market value utility 
portfolios is tremendous. J.n Panel,A, the average 
size ofMV, is about $31 million while that ofMV,o 
is over $1.4 billion. In Panel B, that is twecty years 
later, they are $62 million and $5.2 billion, 
respectively. Another interesting finding 'is that there 
is a sub8taDtial increase in average finn lsize ~m 
MV9 to MV,o' Since these two fintlings. are 
consistent over the entire test period, the average 
portfolio maik:et values for interim years are not 
reported, These results are similar to tho empirical 
evjdence provided by Reinganuin (1981) .. 

The utility sample in this study contains 152 
firms whereas Reinganu.m's sample contains 535 
finns that 9.re mainly indllBtrial companies. Two 
conclusions DlIly be drawn from the results of the 

. Reioganum study II.tI.d this one. First, utilities and 
industriales are similar in the sense'that their market 

values vary over a wide spectrum. Second, the fact 
that there is a huge jump in firm size from MV 9 to 
MV,o indicates that the distribution of firm sUe is ' 
positively skewed: To correct fo; the· skewness 
problem. the natural logarithm of the mean equity 
value of each portfolio ia calculated. This variable is 
then used in later regressions instead of the actual 
mean equity value. 

2. Betas of tb~ Utility and Industrial 
Samples 

The betas based on monthly, weekly and daily 
returns are reported for the utility and indUstrial 
samples. For simplicity, they 'will be referred to as 
monthly, weekly, and daily betas. In all cases, five 
years of rerurns are used to estimate the systematic 
risk. The betas estimatoo over the 1963-67 time 
period are used to proxy for the betas in 1968, which 
is the beginning of the test period. By the same 
lOken, the betas obtained from the time period 1982-
86 are used as proJ(ies for the betas in 1987, which 
is the end of the test period. 

The betas from Uswg the equaOy-wiil:hted and 
value-weighted indices are calculated in order to 
cheCk whether the results are affected by the choice 
of m.ark:et index. Since the results are similar, only 
those obtairled from the equa!ly-weigbtod index are 
repofte{j and analyzed. 

, Table 2 reports the monthly, weekly and daily 
betas of the two samples at the beginning and end of 
the test period. Panel A shows the various betas of 
the industrial portfolios. Two conclusions may' be 
drawn. First, in the 1960's, smaUerIIW'ket value 
portfolios tend to have relatively larger betas. This 
is consistent with the. empirical findings by Banz 
(1981) and Reinganum (1981). Second, this trend 
seems to vanish in the 1980's, especially when 
weekly and daily returns are used. 

The betas of the utility portfolios are presented 
in PlI.tI.el B. The table .shows that none of the utility 
betas are greater than 0.71. A comparison between 
Panels A and B reveals that utility portfolios are 
relatively less risky than industrial portfolios after 
controlling for firm size. The comparison also 
reveals that, unlike industrial stocks, betas of the 
utility portfolios ~ not reIllted to the market values 
of equity. 

The, negative correlatioo between firm size and 
beta in the industrial sample may introduce a. 
multjoolineMity problem in estimating equatioo (2). 
Banz (p.ll) ha£l addressed this i~ and .ronc\uded 
that the test results are Dot sensitive to the 
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multicolinearity problem. For !be utility sample, !his 
problem does not exist. 

.3. Tests on the Coefficients of Beta and Size 

The beta and firm si2.e are used to estimJlte y, 
and 'Y2 in equation (2). A t-statistic is used to test if 
the ~ values of the gammas are significantly 
di fferent from zero. The ,tests were performed for 
four 5-year periods which are ' reported in Table 3. 
The mean of the glUD..lllJl.S ' and their t-5tatistic are 
presented in Panel A for the utilitiu and in Panel B 
for the ind ustri aJ fi TlllB. ' 

The empirical results for the utility sample are 
reported in Panel A bf Table 3. When monthly 
returns are used, 60 regressions were run to obtain 
60 pairs of gammas for each of the 5-year periods. 
Wbeo daily returns are used, ovec 1200 regressions 
were run for each period to obtain the 'gammas. The 
results are similar. in all of the time periods tested , 
none of the averajl6 coefficients for beta and size are 
Kignifican!ly djfferent from z.ero. When weekly 
returns are used, 260 pairs of gaIIlIll8s were obtained. 
The average coefficients 'for beta are' not significant 
in any test period, and the average coefficients for 
siZe are not significant .in three of the test periods. 
For the test period of 1978-82, the ,average 
coefficjent for size is significantly negative at a 5 % 
level . ' 

The test results for the industrial sample are 
reported in Panel B of 'Table ,3. When monchJy 
returns are used, the average coefficient estimat~ for 
size and beta are significant and have the expected 
sign only in the 1983-87 test period. When wee.kJy 
returns are used, onJy the size variable is significantly 
negative in the 1978:-82 period. When daily retuTllJl 

are used, the coefficient estimates for bew and size 
are oot significant at any CODv~tional level. 

According to the , CAPM, beta is the sole 
~etennioant of stock: returns. It is expected that the ' 
coefficient ' for beta is sigujficantJy positive. 
However, the empirical findings reported in this 
study and in Fama and French (1992) onJy,provide 
weak support for belli in explaining stod: returns , 
The empirical findings in thiB s(udy ilio suggest that 
the &iZil effect. varies over time. It is DOt UDUSUJi.l to 
document the firm size effect at certain time periods 
but not al others. Banz (1981) found that the size 
effiict is not stable over time with substantial 
differences in the magnitude of the coefficient of tbe 
size factor (p.9, Table 1). Brown, Kleidon and 
Marsh (1983) not only bl!-ve shoWD that size effect is ' 
Dot constant over time but alSo bave ~porte<J a 
reven;aJ ' of the size anomaly for' certain years. . 

The research design of thls study allows US to 
keep the sample, test peri~, and methodolo2}' the 
same with the holding-period being the only variable. 
The size effect 'is documented for the industri.a.l 
sample in ODe of the four test periods when monthly 
returns ire used and in another when weeldy returns 
are used. When daily returns are used, DO size effect 
is obseJVea. For the utility !/ample, fhe si..ze effect is 
significant in only one test ' period when weekly 
returns are usad. When monthly and d.a.i1y returns 
are used, no size effect 'is found. Therefore, this 
study cooc1ud~ that the size effect is oot only timo-­
period specific but als<> holding-period specific. 

VI. ConcJudin¥ Remarks . 

The fact Iblll the two samples show different, 
though 'weak, results indicates that utility and 
industriaJ stocks do not , &bare the same 
chanlcterist'ics. First. given finn size, utility stocks 
are consistently less risky than industrial stoclcs. 
Second, industrial ~ tend to dec~ with fum 
size bul utility bew do noL These findings may be 
attributed to the fact that aU public utilities operate 1.0 
M.Il environment with region.a.l monopolistic power and 
reguJated financial structure. As lI. result, the 
business and financial risks are very .similar amoDi 
the utilities regardless of their sizes. Therefore, 
utility betas would Dot necessarily be expected to be 
relSled to firm size. 

The objective of this study is to examine if the 
size effect exists in the utility industry . After 
controlling for equity values, there is some ww 
evidence that firm size is a missing factor from the 
CAPM for the industrial but not for the utility stocks. 
This implies , that although the size phenomenon has 
been strongly documented fur the industriales, the 
findings suggest thaL there is no need 10 adjust for the 
firm size in ulility rate regulations. 
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Average Equity Size of the Utility Portfolios at the 
Beginning and End of the Test Period 

(noUar figures in millions) 

A: Beginning B; End 
(1968) (1987) 

'.MYI $31 $62 

MV~ $n $177 

MV3 . $113 $334 

MV~ $161 $475 

MVj . $220 $715 . 

MV6 $334 $957 

MV, $437 $1,219 

MV. $505 $1,805 

MV9 $791 $2,665 

MV 10 $1,447 $5,399 
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Table 2 

Betas of the Two Samples at the Beginning BJld Eod of the .Test Period 

Monthly Betas Wee.kly Betas Daily Betas 

1963-67 1982·86 1963-67 1982-86 1963-67 1982-86 

Panel A: Industrial Firms· 

MV'r 0.89 1.00 1.15 0.95 l.U 0.92 

MV2 0.94 0.87 1.07 1.01 1.14 1.0J 

MV3 0.88 0.82 1.12 0.86 1.14 1.04 

MV~ 0.69 0.74 ].00 0.83 l.03 0.86 

MVj 0.73 0.80 1.05 0.96 1.13 1.01 

MVd 0.66 0.82 1.03 1.0] ].05 1.04 

MV, 0.64 0.81 0.97 1.04 0.98 1.09 

MV, {).62 0.75 0.97 1.11 1.00 1.20 

MV9 0.52 0.78 0.84 1:06 0.94 1.16 
MVlo 0,43 0.65 0.78 1.01 0.86 1.22 

Pane.! B: Public Utilities 

MV] 0.30 '0.37 0.31 0.43 0.30 0.40 

MV2 0.28 0.38 0.37 0.47 0.36 0.44 

MV3 0.22 0.42 0.33 0.42 0.31 0.49 

MV~ 0.27 0.35' 0.36 0.52 0.34 0.54 
MVj 0.25 0.45 0.37 0.61 0.35 0.62 

MV6 0.25 0.41 0.39 0.54 0.40 0.65 
MV, 0.20 0.35 0.34 0.54 0.37 0.63 

MV8 O. ]7 0.38 0.34 0.65 0.33 0.68 
MV9 0.19 0.34 0.35 0.60 0.34 0.71 

MVJO 0.18 0.29 0.38 0.59 0.39. 0.71 
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Table 3 
, . 

1 Tests on the Mean, Coefficiellts of Beta. (1'1) and Size ('Y:J . 

r '1\. = 1'a + 1'ItPfA, + 1'2JSI'I + Up< 

J Returns Usoo: Monthly (t-value) Weekly (t-vaJ ue) Daily (I-value) 
0', 
~ .. 

Panel A: Utility Sample 

1968-72 1'1 -0,46% H)·26) -0.32% (-0.42) -O.02~. (-0. 18) 

1'1 -0.07% (-0.78) -0.01 % H).51) ~.OO% (-0.46) 

1973-77 1'1 -0.28% (-0,13) 0.14% (0. 14) -0.03 % (-0.2l) 

1'2 -D. 11 % (-0.70) -0,03 % (-0.67) -0.00.% (-0.53) 

1978-82 1'1 0.55% (0,36) 0.54% (LOO) 0.05% (0.43) 

1'2 -0.10% (-0.75) -0.05% (-1.71)* -0.01 % (-1.60) 

1983-87 1'1 1.74% (l.28) -0.24% (-0.51) -0.02% (-0.18) 

1'z ·{U~% (-1.54) -0.03 % (-0.86) -{l.OI % (-0 .63) 


