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- UTILITY STOCKS AND THE SIZE EFFECT: AN EMPIRICAL ANALYSIS

Annie Wopg*

I. Introduction

The objective of this study is to _éxamine
whether the firm size effect exists in the public utdity

" industry. Public utilities are regulated by fedeml,

municipal, and state authorities. Every state has a
public service commission with board and varying

. "powers. Often their task is to estimate o fair rate of
- retum to a utility’s stockholders in order to determine

the rates charged by the utility. The legal principles
underlying rate regulation are that "the refurn to the
equity owner should be commensurate with retnms
on investments in other enterprises having
corresponding risks, ” and that the return to a utility
should be sufficient to "attract capital and msintain
credit worthiness.” However, difficulties arise from
the ambiguous interpretation of the legal definition of
fair and reasonable rate of rerurn to an equity owner.

Some finance researchers have suggested thaf
the Capital Asset Pricing Model (CAPM) should be
used in rate regulabion because the CAPM beta can
gerve as 4 risk measure, thus making risk
comparisons possible. This approach is 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 firmos tend to
earn higher returos than large firms after adjusting
for beta. This phenomenon leads to the proposition
that firm size is a proxy for omitted risk factors in
determining stock returns. Barry and Brown (1984)
and Braver (1986). suggested that the omitted risk

. factor could be the differential information

eavironment between small and large firms. Their
argument is based on the fact that investors often
have less publicly evailable information to assess

the future cash flows of small firms thaxn that of large

*Western Coannecticut State University. The author
thanks Philip Perry, Robent Hagerman, Eric Press,
the anonymous referes, and Clay Singleton for their
belpful comments.
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furms. Therefore, an additional risk premium should |
bé inclnded to determine the appropriate rate of
return to shareholders of small firms.

The samples used in prior studies are dominated
by industrial firms, no one has examined the size
effect in public ufilibes. 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 important implications for investors;
public utility firms, apd state regulatory ageacies, If
the size effect does exist in the utility industry, this
would suggest that the size factor should be
considered when the CAPM i3 being used to
determine the fair rate of return for public utilities in
regulatory proceedings.

II. Informmation Environment of Public Utilities

In geperal, utilities differ from industriales in
that utilities are heavily rsgulated and they follow
similar accounting procedures, A public utility’s
financial reporting 1s mainly regulated by the
Secorities and Exchange Cormmission (SEC) and the
Federal Energy Regulatory Commission (FERC).
Under the Public Utility Holding Compeany Act of

11935, the SEC is empowered to regulate the holding

company systems of electric and gas utilities. The
Act requires registration of public utility holding
companies with the SEC. Ouly under strict
conditions would the purchase, sale or issuance of
gecurities by these holding companies be permitted.
The purpose of the Act is to keep the SEC and
investors informwed of the financial conditions of these
firms. . Mareover, the FERC is in charge of the
interstate operations of electric and gas companies.
It requires utilities to follow the accounting
procedures set forth in its Uniform Systems of
Accounts. In particulas, electric and gas ulilities
must request their Certified Public Actountants to
certify that certain schedules in the financial reports
are in conformity with the Commission’s accounting
requireruents. These detailed reports are submitted
annually and are open to the public.



The FERC requires public utilities to keep
accurate records of revenues, operating Ccosts,
depreciation expenses, and investmexnt in plant and
equipment. Specific financial acconnting standards
for these purposes are also issued by the Financial
Accounting Standards Board (FASB). Uniformity is

required so that utilities are not subject to different .

accoumting regulations in each of the states in which
they operate. The ultimate objective is to achieve
comparability in financial reporting so 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 file the FERC Form
No. 1 with the state commission. This form is
designed for state commissions to collect financial
and operational information about utilities, and serves
as a source for statistical reports published by state
commissions.

Unlike industriales, a utility’s earnings' are
predetermined to a certain extent, Before allowed
eamnings requests are approved, a utility’s
performance 18 analyzed in depth by the state
commission, interest groups, and other witnesses.
This process leads to the disclosure of substantial
amounnt of information.

II. Hypothesis and Objective

Due (o the Act of 1935, the Uniform Systems of
Accounts, the uniform disclosure requirements, and
the predetermined ea%n;'nga, all utjlitiesare reasonably
homogeneous 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 small and large firms is due
1o their differential information environment.
Assuming that the differential information hypothesis
is true, then uniformity of information availability
among utility firms would suggest that the size effect
should pot be observed in the public 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 for the size effect, a sample of public
utilities and a sample of industriales matched by
equity value are formed so that their results ‘can be
compared. Companies in both samples are Jisted on
the Center for Research in Security Prices (CRSP)
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Dsily and Monthly Returns files. The utility sample
includes 152 electric and gas companies. For each
utility in the sample, two industrial firms with similar

firm size (one is slightly larger and the other is-

slightly smaller than the utility) are gelected. Thus,
the industria] semple includes 304 noo-regulated
firms.

The size vanable i defined as the natural
logarithm of market value of equity 8t the beginning
of each year. Both the equally-weighted and value-
weighted CRSP indices are employed as proxies for
the market returns. Daly, wezkly and monthly
returns are used.  The Fama-MacBeth (1973)
procedure is utilized to examine the relauon between

risk-adjusted returns and firm size.

2. Research Design

All utilities m the sample ere ranked according
to the equity size af the beginning of the year, and
the distribution is broken down into deciles. Decile
one contains the stocks with the lowest market values
while decile ten contains those with the highest
market values. These portfolios are denoted by MV,,
MV,, ..., and MV,,, respectively.

The combinations of the tem portfolios are
updated annually. In the year after-a portfolio is
formed, equally-weighted portfolio returns are
computed by combining the returns of the component
stocks within the portfolio. The betas for each
portfolio at year t, s, are estimated by regressing
the previous five years of portfolio returns on market
retorns: .

Ru = o, + AR, + T, [
where '
R,

R_, = periodic market return in year t

periodic return in year t on portfolio p

U, = disturbance term.

Banz (1981) applied. both the ordinary acd
generalized least squares regressions to estimate f;
and concluded that the results are essentially identical
(p.8). Since adjusting for heteroscedasticity does not

pecessanily lead to more efficient estimators,- the
“ordinary least squares procedures are used in thig

study to estimate § in equation (1),
The following cross-sectional regression ig then
run for the portfolios to estimate Y i = 0, 1, and 2:

“
ELEE



Al e

o S

Wong

R, = Yo + b + 728, + U 2)
where

ﬁ, = estimated beta for bortfolﬁo p at year t,
' t=1968, ..., 1987

§, = mean of the loganthm of firm size in
portfolio p at the beginning of year t

‘U, = disturbance term.

Depending on whether daily, weekly or monthly
returns are uged, a portfolio’s average return changes
periodically while its beta and size only change once
a year. The v, and vy, coefficients are estimated
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, ome
would 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 resilts between industrial and
utility firms can be compared.

V. Analysis of Results
1. Equity Value of the Utility Portfolios

The mean equity values of the ten size-based
utility portfolios are reported in Table 1. Panels A
and B present the average firm 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 magnitude between
the “smallest and the largest market value utility
portfolios 15 tremendous. In Panel.A, the average
size of MV, is about $31 million while that of MV,
is over §1.4 billion. In Papel B, tha is twenty years
later, they are $62 million and $5.2 billion,
respectively. Another interesting finding is that there
is a substential increase in average firm size from
MV; to MV,  Since these two findings are
consistent over the entire test period, the average
portfolic market values for interim years are not
reported. These results are similar to the empirical

evidence provided by Reinganum (1981).

The utility sample in this study contains 152
firms whereas Reinganum's sample contains 535
firms that sre mainly industrial companies. Two
conclusions may be drawn from the results of the

- Reingapum study and this one. First, utilities and

industriales are similar in the sense that their market
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values vary over a wide spectrum. Second, the fact

that there is a buge jump in firm size from MV, to

MV, indicates that the distribution of firm size is -
positively skewed. To comrect for the skewness

problem, the natural logarithm of the mean equity

value of each portfolio i3 calculated. This varigble is

then used in later regressions instead of the actual

mean equity value,

2. Betas of the Utlity and Industrial
Samples

The betas based on monthly, weekly and daily

" retwrns are reported for the ufility and industrial

samples. For simplicity, they will be referred to as
wmonthly, weekly, and daily betas. In all cases, five
years of returns are used to estimate the systematic
risk, The betas estimated over the 196367 time
period are used to proxy for the betas in 1968, which
is the beginning of the test period. By the same
token, the betas obtained from tha time period 1582-
86 are used as proxies for the befas in 1987, which
is the end of the test period.

The betas from using the equally-weighted and
value-weigbted indices gre calculated in order to
check whether the results are affected by the choice
of market index, Since the results are similar, only
those obtained from the equally-weighted index are
reported 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 indvustrial portfolios. Two conclusions may be
drawn. First, in the 1960’s, smaller market value
portfolios tend to have relatively larger betas. This
is consistent with the empinical 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.

Tbe betas of the utility portfolios are presented
in Page! 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 are not related to the market values
of equity. . '

The.pegative correlation between firm size and
beta in the industrial sample may introduce a
multicolinearity problem in estimating equation (2).
Banz (p.11) bad addressed this issue and concluded
that the test results are not semsitive to the
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multicolinearity problem. For the utility sample, this
problem does not exist.

3. Tests on the Coefficients of Beta and Size

The beta and firm size are used to estimate ¥,
and v, io equation (2). A t-statistic i used to test if
the mean values of the gammas are sigmificantly
different from zero. The tests were performed for
four 5-year periods which are reported in Table 3.
The mean of the gammas and their t-statistic are
presented in Panel A for the utlities and 1o Panel B
far the industria) firms. '

The empirical results for the utility sample are
reported it Panel A of Table 3. When monthly
returns are used, 60 regressions were rua to obtain
60 pairs of gammas for each of the S-year periods.
When daily returns are used, over 1200 regressions
were run for each period to obtain the gammas. The
results are similar: in all of the lime periods tested,
nope of the average coefficients for beta and size are
significantly different from zero. When weekly
returns are used, 260 pairs of gammas were obtained.
The average coefficients for beta are not significant
in any test period, aand the average coefficieats for
size are not significant in three of the test periods.
For the test period of 1978-82, the .average
coefficient for size 18 significantly negative at a 5%
level. - -

The test results for the industrial sample are
reported in Panel B of Table 3. When monthly
returns are used, the avesage coefficient estimates for
size and beta are sigoificant and have the expected
sign only in the 1983-87 test period. When weekly
retumns are used, only the size variable is significantly
pegative in the 1978-82 period. When daily returns
are used, the coefficient estimates for betas and size
are pot significant at any conventional level.

According to the CAPM, beta is the sole

determinant of stock returns. It is expected that the

coefficient for beta is significantly positive.
However, the empirical findings reported in this
study and in Fama and French (1992) only provide
weak support for beta in explaining stock returns.
The empirical findings in this study also suggest that
the gize effect varies over time. It is oot unusual to
document the firm size effect at certain time periods
but not at others. Banz (1981) found that the size
effect is not stable over time with substaotial
differences in the magmitude of the coefficient of the
size factor (p.9, Table 1). Brown, Kieidon and
Marsh (1983) not only have shown that size effect is
oot constant over time but also have reported a
reversal of the size anomaly for certain years.

The research design of this study allows us to
keep the sample, test period, and methodology the
same with the holding-period being the only variable.
The size effect is documeated for the industrial
sample in one of the four test periods when monthly
returns are used and in enother when weekly returns
are used. When daily returns are used, o size effect
is observed. For the utility sample, the size effect is
gignificant in only one test period when weekly
returas are used. Whean monthly aud daily returns
are used, no size effect is found. Therefore, this
study concludes that the size effect is not only time-
period specific but also holding-period specific.

VI. Cohc]udin_gRemarks :

The fact that the two samples show different,
though weak, results indicates that utility and
industrial  stocks do not  share the same
characteristics. First, given firm size, utility stocks
are comsistently less risky than industrial stocks.
Second, industrial betas tend to decrease with firm
size but utility betas do not. These findings may be
attributed to the fact that all public utilities operate in
an environment with regional monopolistic power and
regulated financial structure. As a result, the
business and financial risks are very similar amoog
the utilities regardless of their sizes. Therefore,

utility betas would not necessarily be expected to be

related to firm size.

The objective of this study is to examine if the
size effect exists in the utility iodustry. After
cootrolling for equity values, there is some weak
evidesce that firm size i8 2 missing factor from the
CAPM for the industnal but not for the utility stocks.
This implies that although the size pbenomenon has
been strongly documented for the industriales, the
findings suggest that there is no need to adjust for the
firm size in utility rate regulations.
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Tablel -

Average Equity Size of the Utility Portfolios at the
Beginning and End of the Test Period
(Dollar figures in millions)

A: Beginning —B: End
(1968) - (1987)
MV, $31 $62
MV, . $77 $177
MV, . $113 $334
MV, s . 8475
MV, | o $220 $715
MV, o $334 $057
MV, $437 $1,279
My, $505 $1,805
MV, | $791 $2,665

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

Betas of the Two Samples at the Beginning and End of the Test Pertod

1993

Monthly Betas Weekly Betas

Daily Betas

196367  1982-86 1963-67  1982-86 1963-67  1982-86

Pane] A: Industrial Firms:
MV, 0.89 1.00 L1 0.95 1.11 0.92
MV, 0.94 0.87 , 1.07 1.01 1.14 1.01
MV, .88 0.82 1.12 0.86 1.14 1.04
MV, 0.69 0.74 1.00 0.83 1.03 0.86
MV’ 0.73 0.80 1.05 0.6 1.13 1.01
MV, 0.66 0.82 ©1.03 - 1.0] 1.08 1.04
MV, 0.64 0.81 0.97 1.04 0.98 1.09
MV, 0.62 0.5 - 0.97 111 1.00 1.20
MV, - 0.52 0.78 . 0.84 1.06 0.94 1.16
MV, 0,43 0.65 . 0.78 1.01 0.86 . 1.22

Panél B: Public Utilities .
MV, 0.30 10.37 0.31 0.43 0.30 0.40
MV, 0.28 0.38 - 0.37 0.47 0.36 0.44
MV, 0.22 0.42 0.33 0.42 0.31 0.49
MV, . 0.27 0.35 0.36 0.52 0.34 0.54
MV, 0.25 0.45 0.37 0.61 0.35 0.62
MV, 0.25 0.41 0.39 0.54 0.40 0.65
MV, - 020 0.35 0.34 0.54 0.37 0.63
MV, © 017 10.38 0.34 0.65 0.33 0.68
MV, - 0.19 0.34 0.35 0.60 0.34 0.71
0.39 0.71

MV, 0.18 0.29 0.38 0.59
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Tests on the Mean Coefficieats of Beta (,) and Size (y,)

Table 3

-Rﬂ=yd +‘Y“BP‘ +'Ybsp\ + Up{
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Returns Used:

Monthly (t-value)

W&ekl.y (t-value)

Daily (t-value)

Panel A: Utility Sample

1968-72 v, 0.46% (-0.26) -0.32% (<0.42) 0.02% (-0.18)
Vs 0.07% (0.78) -0.01% (0.50) 0.00% (H0.46)
1973-77 v, -0.28% (-0.13) 0.14% (0.14) -0.03% (-0.21)
Y2 0.11% (-0.70) -0.03% (-0.67) 0.00% (-0.53)
1978-82 ¥, 0.55% (0.36) 0.54% (1.00) 0.05% (0.43)
Y2 90.10% (-0.75) -0.05% (-1.71)* -0.01% (-1.60)
1983-87 v, 1.74% (1.28) 0.24% (0.51) -0.02% (-0.18)
o 0.16% (-1.54) -0.03% (-0.86) 0.01% (-0.63)

. Panel B: Industrial Sample
1968-72 v, 0.36% (-0.27) 0.28% (-0.55) 0.02% (-0.32)
Y, 0.07% (0.43) 0.01% (-0.19) 0.00% (0.51)
1973-77  «, 1:34%  (0.64) -0.23% (-0.31) 0.14% (1.45)
SR 0.01% (-0.06) -0.04% (-0.85) 0.00% (-0.64)
. 1978-82 v, 0.84% (-0.28) -0.56% (-0.91) -0.05% (-0.81)
Y2 -0.29% (-0.75) 0.01% (-1.72)* 0.00% (-1.33)
1983-87 ¥, 2.51% (1.83)* 0.34% (0.64) 0.11% (1.40)
v 0.25% (-1.90)* -0.01% (-0.43) 0.00% (0.14)

* Sigmificant at the 5% level based on a one-tailed test.



