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»  Default provisions: In most cases, the remedies for default under a PPA do not include

acceleration of amounts due, and in many cases PPAs would not be considered as debt in a
bankruptcy scenario and could potentially be cancelled. Thus, PPAs may not materially increase
Loss Given Default for the utility. In addition, PPAs are not typically considered debt for cross-
default provisions under a utility’s debt and liquidity arrangements. However, the existence of
non-standard default provisions that are debt-like would have a large impact on our treatment of a
PPA. In addition, payments due under PPAs are senior unsecured obligations, and any inability
of the utility to make them materially increases default risk.

Each of these factors will be considered by Moody’s analysts and a decision will be made as to the
importance of the PPA to the risk analysis of the utility.

Methods for estimating a liability amount for PPAs

According to the weighting and importance of the PPA to each utility and the level of disclosure,
Moody’s may approximate a debt obligation equivalent for PPAs using one or more of the methods
discussed below. In each case we look holistically at the PPA’s credit impact on the utility, including
the ability to pass through costs and curtail payments, the materiality of the PPA obligation to the
overall business risk and cash flows of the utility, operational constraints that the PPA imposes, the
maturity of the PPA obligation, the impact of purchased power on market-based power sales (if any)
that the utility will engage in, and our view of future market conditions and volatility.

»  Operating Cost: If a utility enters into a PPA for the purpose of providing an assured supply and
there is reasonable assurance that regulators will allow the costs to be recovered in regulated rates,
Moody’s may view the PPA as being most akin to an operating cost. Provided that the accounting
treatment for the PPA is, in this circumstance, off-balance sheet, we will most likely make no
adjustment to bring the obligation onto the utility’s balance sheet.

»  Annual Obligation x 6: In some situations, the PPA obligation may be estimated by multiplying

the annual payments by a factor of six (in most cases). This method is sometimes used in the
capitalization of operating leases. This method may be used as an approximation where the
analyst determines that the obligation is significant but cannot otherwise be quantified otherwise
due to limited information.

»  Net Present Value: Where the analyst has sufficient information, Moody’s may add the NPV of
the stream of PPA payments to the debt obligations of the utility. The discount rate used will be
our estimate of the cost of capital of the utility.

»  Debt Look-Through: In some circumstances, where the debt incurred by the IPP is directly
related to the off-taking utility, there may be reason to allocate the entire debt (or a proportional
part related to share of power dedicated to the utility) of the IPP to that of the utility.

»  Mark-to-Market: In situations in which Moody’s believes that the PPA prices exceed the market
price and thus will create an ongoing liability for the utility, we may use a net mark-to-market
method, in which the NPV of the utility’s future out-of-the-money net payments will be added to
its total debt obligations.

»  Consolidation: In some instances where the IPP is wholly dedicated to the utility, it may be
appropriate to consolidate the debt and cash flows of the IPP with that of the utility. If the utility
purchases only a portion of the power from the IPP, then that proportion of debt might be
consolidated with the utility.

I ————
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If we have determined to impute debt to a PPA for which the accounting treatment is not on-balance
sheet, we will in some circumstances use more than one method to estimate the debt equivalent

obligations imposed by the PPA, and compare results. If circumstances (including regulatory
treatment or market conditions) change over time, the approach that is used may also vary.

I ————
61 DECEMBER 23, 2013 RATING METHODOLOGY: REGULATED ELECTRIC AND GAS UTILITIES

801



SOAH Docket No. 473-21-2606
PUC Docket No. 52195

TIEC's 1st, Q. No. TIEC 1-2
Attachment 41

Page 62 of 63

MOODY'S INVESTORS SERVICE INFRASTRUCTURE

Moody's Related Research

Industry Outlooks:

»  US Regulated Utilities: Regulation Provides Stability as Business Model Faces Challenges, July
2013 (156754)

»  Asian Power Ultilities (ex-Japan): Broad Stable Qutlook; India an Qutlier, March 2013 (149101)

Rating Methodologies:
»  US Electric Generation & Transmission Cooperatives, April 2013, (151814)

»  How Sovereign Credit Quality May Affect Other Ratings, February 2012 (1394

»  Unregulated Ultilities and Power Companies, August 2009 (118508)
»  Regulated Electric and Gas Networks, August 2009 (118786)
»  Natural Gas Pipelines, November 2012 (146415)

»  US Public Power Electric Utilities with Generation Ownership Exposure, November 2011

(135299)
»  US Electric Generation & Transmission Cooperatives, April 2013 (151814)
»  US Municipal Joint Action Agencies, October 2012 (145899)

»  Government Related Issuers: Methodology Update, July 2010 (126031)
»  Global Regulated Water Ultilities, December 2009 (121311)

To access any of these reports, click on the entry above. Note that these references are current as of the date of publication of
this report and that more recent reports may be available. All research may not be available to all clients.

The credit ratings assigned in this sector are primarily determined by this credit rating methodology.
Certain broad methodological considerations (described in one or more secondary or cross-sector
credit rating methodologies) may also be relevant to the determination of credit ratings of issuers and
instruments in this sector. Potentially related secondary and cross-sector credit rating methodologies
can be found here.

For data summarizing the historical robustness and predictive power of credit ratings assigned using
this credit rating methodology, see link.

62

DECEMBER 23, 2013

RATING METHODOLOGY: REGULATED ELECTRIC AND GAS UTILITIES

802



SOAH Docket No. 473-21-2606
PUC Docket No. 52195

TIEC's 1st, Q. No. TIEC 1-2
Attachment 41

Page 63 of 63

INFRASTRUCTURE

» contacts continued from page 1

Analyst Contacts:

NEW YORK +1.212.553.1653
Sid Menon +1.212.553.0165
Associate Analyst

siddharth.menon@moodys.com

Lesley Ritter +1.212.553.1607
Analyst

lesley.ritter@moodys.com

Walter Winrow +1.212.553.7943

Managing Director - Global Project and
Infrastructure Finance

walter.winrow@moodys.com

BUENOS AIRES +54.11.3752.2000

Daniela Cuan +54.11.5129.2617
Vice President - Senior Analyst
daniela.cuan@moodys.com

HONG KONG +852.3551.3077

Patrick Mispagel +852.3758.1538
Associate Managing Director

patrick. mispagel@moodys.com

LONDON +44.20.7772.5454

Helen Francis +44.20.7772.5422
Vice President - Senior Credit Officer
helen.francis@moodys.com

Monica Merli +44.20.7772.5433

Managing Director - Infrastructure Finance
monica.merli@moodys.com

SAO PAULO +55.11.3043.7300

Jose Soares +55.11.3043.7339
Vice President - Senior Credit Officer
jose.soares@moodys.com

SINGAPORE +65.6398.8308

Ray Tay +65.6398.8306
Assistant Vice President - Analyst
ray.tay@moodys.com

TOKYO +81.3.5408.4100

Kazusada Hirose +81.3.5408.4175
Vice President - Senior Credit Officer
kazusada.hirose@moodys.com

Richard Bittenbender +81.3.5408.4025

Associate Managing Director
richard.bittenbender@moodys.com

TORONTO +1.416.214.1635

Gavin Macfarlane +1.416.214.3864
Vice President - Senior Credit Officer
gavin.macfarlane@moodys.com

Report Number: 157160

Authors
Bill Hunter
Michael G. Haggarty

Associate Analyst
Sid Menon

Production Associates
Ginger Kipps

Masaki Shiomi

Judy Torre

© 2013 Moody's Investors Service, Inc. and/or its licensors and affiliates (collectively, “MOODY'S"). All rights reserved.

CREDIT RATINGS ISSUED BY MOODY'S INVESTORS SERVICE, INC. (*MIS”) AND ITS AFFILIATES ARE MOODY'S CURRENT
OPINIONS OF THE RELATIVE FUTURE CREDIT RISK OF ENTITIES, CREDIT COMMITMENTS, OR DEBT OR DEBT-LIKE
SECURITIES, AND CREDIT RATINGS AND RESEARCH PUBLICATIONS PUBLISHED BY MOODY'S (*MOODY’S
PUBLICATIONS™) MAY INCLUDE MOODY'S CURRENT OPINIONS OF THE RELATIVE FUTURE CREDIT RISK OF ENTITIES,
CREDIT COMMITMENTS, OR DEBT OR DEBT-LIKE SECURITIES. MOODY’S DEFINES CREDIT RISK AS THE RISK THAT AN
ENTITY MAY NOT MEET ITS CONTRACTUAL, FINANCIAL OBLIGATIONS AS THEY COME DUE AND ANY ESTIMATED
FINANCIAL LOSS IN THE EVENT OF DEFAULT. CREDIT RATINGS DO NOT ADDRESS ANY OTHER RISK, INCLUDING BUT
NOT LIMITED TO: LIQUIDITY RISK, MARKET VALUE RISK, OR PRICE VOLATILITY, CREDIT RATINGS AND MOODY'S
OPINIONS INCLUDED IN MOODY'S PUBLICATIONS ARE NOT STATEMENTS OF CURRENT OR HISTORICAL FACT. CREDIT
RATINGS AND MOODY'S PUBLICATIONS DO NOT CONSTITUTE OR PROVIDE INVESTMENT OR FINANCIAL ADVICE, AND
CREDIT RATINGS AND MOODY’S PUBLICATIONS ARE NOT AND DO NOT PROVIDE RECOMMENDATIONS TO PURCHASE,
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U.S. Regulated Utilities Will Likely Stay On A
Stable Trajectory For The Rest Of 2012 And Into
Standard & Poor's Ratirigs Services' believes the cutionk for credit quality in the US. investor-owried regulated electric,
gas, and water utility sectors for the remainder of 2012 and into 2013 will remain stable. These coipanies have
weathered the challenging econoric environment of the past few years with fittle lasting effeet on their financial risk
profiles. The essential service that utilities provide and the rate-regulated nature of the business enable thern 6

generate reasonably steady and predictable cash tlows through tmely recovery of their costs from ratepayers, despite
economic conditions and ongeing heavy investment needs. As 3 resulf, we expect their credit guality to remain stable,

Economic QOutlock

Standard & Poor's Ratings Services' base-cdse outlook for the remainder of 2012 and into 2013 for the US.
investor-owried regulated electric, gas, and water utility sectors is stable based on the fundamentals described below.
Our analysis of these utilities considers the general macroecanomic envirenment and, in particular, economic
indicators that are most correlated with custormer ¢onsumption. Standard & Poor's baseline assumptions that

contribute to our cusrent skable view of the regulated utilities include the following indicators:

« Real GDF grawth of 2.04% in 2012 {from 1.74% in 2011} and 2.11% in 2013;

» Anunemployment rate of 8.17% in 2012 and 8.04% in 2013;

s Anincrease in disposable income of 2.71% in 2012 and 2.84% 2013 and

» A still-weak housing market. with housing starts at around 750,000 in 2012 and. 930,000 1n 2013; and
* 10-year Treasury yield at 1.83% in 2012 and 2.17% in 2013,

In addition, we have assumed generally responsive regulatory decisions and continued solid liguidity and capital

market access for this sector.

Although we expect.the U8 economy to remain sluggish with only modest grewth in customer consumption, we
anticipate ratings stability for the regulaied utility sectar based on our expectations of sustalned demand for a very
critical cornmaodity, responsive regulatory atlention to cost recovery for needed capital investments, and investors’
continued appetite for utility debr and equity otferings.

Effects on ratings

US. regulated elecrric, gas and water utility companies' eredit quality has continued its gradual shift toward greater
stability. At the end of the second quarter of 2012, most US. investor-owned utility companies that we rale had stable
outlooks. We took relatively few rating actions during the second quarter of 2012, and upgrades outpaced downgrades.
We raised our corporate eredit ratings on nine entities (both holding companies and eperating subsidiaries--and five of
these related to a single entity, Northeast Utilities) and lowered ratings on fouor {three of which related to NSTAR). The
main reasons prompting the upgrades related to a merger with a stronger entity in the case of Northeast Utilities' {NU)

]

Standard & Paor’s | Research | July 17, 2012
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upgrades; improving financial metrics; and reduced business risk. The downside actions were attributable 1o NSTAR's
mérger with lower rated NU, and with increased business risk at Spain-based Iberdrola S.A. given deteriorating
economic conditions in Spain. In the past three months we revised several outlooks based on stronger financial
metrics and improving business risk factors, placed ratings on CreditWatch, and removed ratings from CreditWatch.

The lirnited number of rating changes reflects an economic outlook that, despite a slow and uneven economic
recovery, is stable in our base case, Our baseline forecast indicates slow economic growth and subdued job gains this
year-and into next. We're forecasting baseline real GRP growth 1o rise to 2.0% this year, which is a bit sironger than
i.74%:in 2011, though much wealker than the 3% rate in 2010. For 2013, we expect 2.1% growth, which is much sofier
than our projection of 2.4% in May and reflects the stronger dollar and weaker growth from abroad that cuts into net
export growth. The unemployment rate of 8.1% 18 two percentage points below its recession peak, though no notable
improvement is likely in the foreseeable future. We also expect continuation of a weak housing market, high
foreclosures, and only mederafe increases in consumer spending in nearby years. While we centinue to believe the risk
of another recession in the U.S. is 20%, the outiook isbetter than it was late last year, when the recession risk was

40%. However, we believe that anather recession is possible if the surozone crisis spreads to the U.S. {and the rest of
the world), if there's a sharp near-term spike in austerity measures in the U.5,, or if financial markets lock up again.
Under such a dire scenario, regulatory commissions will likely be reluctant to approve higher base raies for consumers.
On the gther hand, if the economy grows faster than we are expecting, regulatory risk could lessen as concerns about
rate increases abate. {See the Economic Research article, "U.S. Risks To The Forecasi: Lazy Hazy Crazy Days Of
Summer," published June 25, 2012.}

Table 1

Forecast/scenarios™ Actual
—Pessimistic— —Baseline- —~ptimistie—
June 2012 June 2012 June 2012
2012 2013 2012 203 2012 20313 2011

Macreeconomic indicators

Real GDP (% change} 1.21 {0,03) 2.0 .11 z.48. 3.83 1,74

CF1 (% change) 1.4 0.7g 1.64 1.24 .24 2,22 AT

Care CPI {% change) ] 1.99 .28 .13 1.74 234 .42 1.65

Nurmber of hauseholds (mil.) 120,66 121.85 120,70 122,14 120,62 122.32 119,32

Yearly Y% change: 112 JRel:] .16 1.19 115 115 0.82

BCI, wages and salarips % change) ) 158 106 185 18z 103 710 17

Unemployment rate (%) 8,37 9.08 &7 B0 8.01 700 f.05

Household obligaticns ratio {35) 15.24 13,89 1529 14.11 15310 1454 16.08

Industry drivers

Honsing stares (mil. units) A7 [EX:¥] 0.7 093 081 113 0,61

Digposable income, 2005 & {% change) 130 0.57 119 1,60 0.94 1.95 1.2t

Dispusab]re incarne (Yo change) ‘244 (8] 271 284 288 3.86 370

Consumer spending, electrcity (% change) {241 274 [2.37 .86 [2.38) 4.60 097

Deéflator électricity prices (% thange) {0.04) .63 0.08 1.38 0.20 2,24 1.82
www.standardandpoers.com 3
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Tabie 1

Natural gas % of electndity fuel use (}‘el ) .:1 0.4 0,24 0.24 f)é 024
Coal % of eléctricity fuel use 0.44 0.14 0.4 0.44 0.44 D.44 0,45
Petroleun % of electricity fusl use .o 0.0 04t ot LAV DAL 0,01
Power plant nonresidential (% change} 3,28 (9.61) B 8.57 {7.84} 9.78 {594) 17.89
Tnvestment in public utilities (% change) 570 (644} 706 {4.41} 730 {3.22) 1237
Investrent in electrie and gas utilities (% 8.81 (8.54) 5.09 {£.90) %31 {B.02) 117
ehange)

Employment, urilitics (milJ 056 D.56 56 0.56 0.56 055 056
Employmuent, private fmil) 114,82 110.82 111,24 113.02 111,32 114,45 109.25
PP eleatricity (% change) {i1.34) 177 7 {28 2.53 {0.03) 3.9 2.48
PPl canl {%1 changé) 0.66) 1.02 45 262 (0.27) 4.34 022
'BBB bund yield (%) 5.21 5.1 507 512 5.34 5.81 0668
10-yr. Treasury nete yield (%) 1.58 1 66 1.83 217 222 454 279
BEB" intérest rale spread (%) 365 3.76 3.24 ) 293 301 222 2.88

S&F U3, Evenoinic team's forecasts are constructed using the Global Insight model.of the U8, zconemy. Indusery Ecanomic Table papulation
process maintained by Quality Data Analytics, *Pessimistic and optiraistie torecasts are from the "U5. Rigks To The Forecast: Lazy Hazy Crozy
Days Of Summer," published on June 25, 2012, on RatingsDivect. Baseline forecast from the US. Monthly Forecast Report "Economic
Meltdown?", PPI-Praducer Price Index,
Standard & Poor's econornists publish monthly scenarios of where we think the U.S. economy ¢ould be heading,
Beyond projecting GDP and inflation, we also include outlooks for other major economic categories. We call this
forecast our "baseline scenario,” and we use it in all areas of our ¢redit analyses (see table 1). Our current ratings in the
regulated utility sectors factor in this scenario. However, we realize that financial market partieipants also want to
know hiow we think the economy could worsen—or improve--ffom our baséline scenario. Any point-in-time forecast of
the economy will be wrohg; it is siimply a question of how far wreng. As a result, we also project two additional
scenarios, one upside and one downside. We set these scenarios approximately at one standard deviation from the
base line {roughly the 20th and 80th percéntile of the distribution of possible outcomes). We use the downside case to

estirnate the credit impact of an econemic outlook that is weaker than the expected case.

Standard & Poor's | Research | Juli 17, 2012 4
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Industry Credit Outlook

Qur present ratings on U.S. regulated utility companies remain firmly entrenched at an average '‘BBB+', notably higher
than the average 'BB-' category for US. industrial companies. The higher ratings are attributable to the large
percentage of utilities with "excellent” or "strong" business risk profiles under our criteria. Nonetheless, this is penerally
balanced with "aggressive” fingncial risk profiles under our criteria. As a consequence, some 80% of the industry
carries a '‘BBB' category corporate credit rating (BBB+', 'BBBE', and 'BBB-'}, about 37% 'A- and abave, and just 3%

non-investment grade ('BB+' and below),

The rating trend,:as measured by outlocks and CreditWateh listings, is slightly negative, with approximately 4.8% of all
rated domestic utilities having negative outlooks or negative CreditWatch listings. Nevertheless, about 30% of all utility
companies carried a stable outlook at the end of June 2012. Therefore, we expect to take only a lirited number of

prospective rating actions in the near te intermediate term.

Liquidity is adequate for most utilities, Invesior appetite for utility debt remains healthy, with deals continuing to be
oversubseribed. Theé companies’ near-term debt maturities appear manageable and we think they will likely refinance
these with new debt or borrowings under revolving credit facilides. Credit fundamentals indicate that most, if not ali,
utilities should centinue to have ample access to funding sources and credit. Serme have issued common stock to
partly fund construction expenditures, which has helped to support capital structure balance. Additionally, many

S
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companies are accessing shorl-térm eredit markets through commercial paper programs at very low rates. Liquidity is
an industry sirength and has been improving, and banks are indicating a willingness to lengthen the terms of credit
facilities eut as far as five years in more and more cases. US, regulated utilities have not been significantly hurt by
rarbulence in the global financial markets. We beligve that utilities will continue to tap the short-term debt markets
with relative ease following implementation of new bank regulations, though borrowing costs may rise. Utilities* ability
to issue short-term debt and access liquidity is crucial. especially in light of the companies’ increasing capital budgets

to address rising investment requirements.

The amount of medium- to long-tefm debt issued by the domestic utility industry through June 30, 2012, was aboul
$18.3 billion. Prospectively, we expect the industry's reliance on external capital to increase, largely due to projected
increases in construction expenditures, Bven if growth is slow, aging infrastructure and relirements of older inefficient
coal-burning stations make investing necessary. For 2012, we expect thar electric utilities will spend $85 billion, the
gas sector will spend about $8.1 billion, and water companies some $1.8 billion.

The real challenge for the industry is the combination of slow growth and huge investment needs. We believe that for
the remainder of 2012 and beyond, state regulation will continue to be the single most influential factor for the sector's
credit-.quality. Cost increases, construction projects, environmental compliance, and other public policy directives,
topether with lackluster growth, will necessitate continued reliance on rate relief requests. Many recent rate grders and
alternative rate mechanisms have been credit supportive. Although average returns on equity {(ROE) have trended
slightly downward, several jurisdictions have granted enhanced rate mechanisms that support greater cash flow
stahility and help utilities earn closer to their allowed ROEs. To the extent that the economy remains sluggish, use of
innovative ratemaking techniques and large rate hikes will become increasingly critical to the sectir's sustaining cash
flow, earnings power, and ultimately, credit quality. 1n this regard, rate recovery mechanisms that allow for the: timely
adjustment of rates outside of a fully litigated rate proceeding because of changing commeodity prices and other
expenses will be particularly important to the sector's éredit quality,

Gur ontlook for the electric, gas, and water industries is stable based on expectations on 4 continued slow ecanomic
recavery, generally supportive regulatory decisions that include mechanisims for timely cost recovery, receptive cdpital

inarkets, and access to liquidity.
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Recent Rating Activity

Merger-related actions

We lowered our ratings on NSTAR [A-/Stable A-2) and subsidiaries NSTAR Electric Co, and NSTAR Gas Co. to 'A-'
from 'A+' and raised owr ratings on Northeast Utilities (NU; A-/Stable A-2) and subsidiaries Connecticut Light & Power
Co., Public Servive Co. of New Hampshire, Western Massachusetts Electric Co., and Yankee Gas Services Co., to 'A-
from 'BBB+ after they received final regulatory approval for their all-stock merger. All ratings were removed
CreditWatch where we placed them with negative and positive implications, respectively, on Oct. 18, 2010,
Subsequent to the transaction, NSTAR was renamed NSTAR LLC, and NSTAR ceased to exist. As surviving entity,
NSTAR LLC assumed all obligations that were previously issued by NSTAR, and became a subsidiary and an
intraholding company of NU. The stable outlook is based -on the company's consistent, regulated electric and natural
gas businesses that have low operating risk and which we expect will generate cash flow that Is sufficient for the

ratings..

Given the large capital spending program and prospects for modest load growth, we expect that NU will generate
consolidated adjusted funds from eperations {FFO) te fotal debt of about 17%-18% over the next few years and
adjusted toral debl to total capitalization of below 54%. We will lower the ratings on NU if adjusted FFO to total debt
declines below 15% on a consistent basis and debt leverage exceeds 55%. Given the company's heavy coastruction

program, we don't anticipate an upgrade during our current forecast period. However, if adjusted FFC to total debt
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consistently exceeds 20%. we could raise the ratings by one notch.

Downgrades
We lowered our long-term corporate credit ratings on Therdrola USA (BEB+/Stable/A-2} to 'BBB+' from 'A~ on May
3, 2012, when we lowered pur ratings on parent Spain-based utility Tberdrola 5.A. (BBB+ /Stable/A-2) and subsidiaries.

We removed the ratings from CreditWatch, where we placed them with negative implications on Aprdl 4. 2012,

The downgrades reflect our revision of our assessment of parent lberdrola’s business risk profile to “strong” from
“excellent” under our criteria as a result of ongoing industry challenges and a deteriorating Spanish economy. We
believe that the difficulties in Tberdrola's key domestic market could impair the group's profitability because it derives
about 47% of revenues from its Spanish operations: We anticipate that Iberdrola’s profit margins in its electricity
generating unit could detefiorate in the near term, which is likely to squeeze the group's-cash flows. In this sepment,
the group is exposed to what we see as increasingly difficult and volatile conditions In the liberalized and oversupplied
Spanish electricity market. Furthermore, we think that the increase in the budget deficit that we foresee in Spain could
ncrease political risk for sensitive industries such as uiilities.as the government implements fiscal austerity measures,
Also, worsening econormic conditions could add to regulatory uncertainty in a jurisdiction in which regulatory

determinations are not independent from the government.

The stable outlook reflects our opinion that Iberdrola should be able to maintain FFO to debt of abaut 20%, which we
view as commensurate with the ratings. We believe that the group can sustain this ratio despite industry and economic
challenges. any potential delays in the receipt of proceeds from the securitization of the Spanish 1aniff deficit, and any
further deficit accurnulation. The rating on Iberdrola could remain unchanged even if we wereto downgrade Spain by
up to twa notehes. This is because under gur criteria, there is a maximum possible rating differential of two notches
between the ratings on [berdrofa and those on its related investrment-grade sovereign in the eurozone. These criteria
apply to Iberdrola because we assess it as having "high” exposure to demestic eountry risk. That said, in the event of a

further downgrade of Spain, we would evaluate lberdrala's eredit quality separately from that of Spain.

Upgrades

We raised our ratings on. FNM Resources. Inc, (PNMR, BBB-/Stable/-) and subsidiaries Public Service Ca, of New
Mexico and Texas-New Mexico Power Co, to ‘BBB-' frpirt 'BE' on April 13, 2012, The upgrades réflect PNMR's lower
business rigk as a result of theé company's focus on core electric operations following the previcusly completed
divestitures of two unregulated busiriesses, as well as on its managéement of regulatory environments, We revised out
assessment of the business risk profile to "excellent” under cur criteria to reflect the donsolidated entity's lower
husiness iisk. We believe the company will ¢ontinue to mairitain financial stability by targeting a 50% adjusted debt in
the capital structure, boistering operating cash flows through timely cost récovery, and improving regulatory
relationships in New Mexico.

We raised our corporate credit ratings on Rochester Gas & Blectric Corp. (RG&E, BBB+/Stabile/-} to 'BBB+ from
'BBE' on April 24, 2012, as a reésult of improved finanéial measures, which we expect the company to maintain over the
intermediate term, ahid a business profife that has benefited from constructive regnlatory nutcomes. A recent multiyear
rate settlernent includes several supportive re¢overy mechanisms that enhance the company's ability to earn its

authorized ROE, We base our ratings en RG&E on the uhility's stand-alene credit quality because the ultimate parent,
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‘Spanish utility holding company [berdrola S.4., has assumed the debt of RG&E's parent company. Iberdrola USA, We
tegard the U.S, utility subsidiaries, which include RG&E, Central Maine Power Co., -and Néw York Staté Electric & Gas
Carp., as effectively under Tberdrala 5.A.'s direct contral, and none individually is a significant source of cash flow for
the holding company. Our ratings on RG&E therefore do not reftect significant support from Iberdrola 5.4, and we
eftectively cap thern at the rating on the parent. RG&E's excellent business risk profile under our eriteria benefits from
a low-operating-risk trangmission and distribution business strategy. The company's finandial rigk profile is aggressive
in our assessment and we believe a sizable capital spending program could cause pressure, The stable outlook reftects
improverment in hondholder protection parameters, decreasing regulatory risk. and our expectations that financial
meastres will remain 0 line with current results. Qur baseline forecast shows FFO to takal debt of 184, debl leverage
Below 55%, and debt 1o EBITDA of 4x over the near-to-intermediate term. Fundamental to our forecast is the
expeciation that RG&E employ a low-risk strategy of investing in the regulated transmission and distribution business,
maintaining its balanced capital approach, managing regulatory risk, and producing stable eash flow. We could lower
the ratings if we seea decline in cash flow measures to a point where FFQ (o total debt falls below 15% and total debt
to capital remains above 55% on a sustained basis.

Cutlook revisions

We revised the outlook on Entergy Corp. (RBB/5table/—) and its affiliates to stable from negative due to sustained
improvement at the. company's regldated ulity operations at the same time it faced moderation in wholesale power
prices and the relicensing process. of two of its. larger merchant nuclear plants, Indian Point Units 2 and 3. The
company's business rigk profile is. Rrmly in the strong eategory under our-eriteria, The maderation in wholesale power
prices increased the contributioh of the regulated utility business to as ruch as 75% of operating income and cash
flow. and we expect this trend to persist over the intermediate term. Despite the declining coritribation of the merchant
genération business, we do ndt view the overall level of business risk as declining. Neverttieless, given the combination
of Entergy's strong business risk profile and significant finandial visk profile under our criteria, we expect that the
ratings can accommeodate some of the uncertainty that surreunds the relicensing process as long as Entergy continues
to effectively manage its regulated uiility operations and merchant generation operations by, among other things,
preserving its merchant hedging strategy while ensuring adequate liquidity. We expect that the consolidated financial
risk profile will remain in the significant category over the next 12 to 24 months. Our baseline forecast is for adjusted
FFO to total debt of just over 20% and adjusted total debt to total capital remaining at 60%, We could lower the
watings by one notchif a meaningful reduction in cash flow from the potential shut-down of Indian Point Units Z and 3
when the licenses expire and further softness in the wholesadle power markets results in adjusted FFO to total debt of
betow 18% on a sustained basis. We consider an upgrade unlikely given Entergy's current business mix and credit
protection measures.

We revised our outlook on CMS. Energy Corp. (BEB-/Puositive/--) and subsidiary Consurners Energy Co. to positive
from stable based on the company’s effective management of regulatory risk, the gradual improvement in Michigan's
economy, and our expectation that Michigan legislators won't lift the 10% custormer cholce cap—which limits the
percent of sales that can be provided by alternative suppliers—in the intermediate term. The positive outlook indicates
at least a one-in-three probability that we could raise the ratings over the next year if thase expectations are sustained.
Furthermore, the outiock reflects our baseline forecast that FFO to debt will generaliy be greater than 13% and debt to

EBITDA will be consistently lower than 5x. We could raise the rating if the company is able to conlinue to manage its
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regulatory risk while maintaining FFO 6 debt of about 13%-15% and debt to FBITDA lower than 5x, Significant risks
include rate casé order outcomes and assumed centinued economic stability. We would revize the outlook to stahle if

state fegislators lift the 10% customer choice cap or FFO to debt drops below 12% on a sustained basis,

We revised our cutlook on Wisconsin Energy Corp. (WEC, A-/ Positive/A-1) and subsidiaries Wisconsin Electric
Power Co. and Wisconsin Gas LLC to positive from stable on June 7, 2012, based on our expectation of at least a
one-in-three probability that the company will continue to achieve modest improvements in its financial measures that
would support a ope-notch upgrade over the intermediate term. Higher ratings are possible if the company continues
to modestly reduce debt and strengthen its overall financial condition, if regulation in Wisconsin remains mare credit
supportive than in other states, and if the economy continues to show signs of sustained improvement. We could raise
the ratings ene notch within the next 12 to 18 nanths with sustained financial performance above our base-case
forecast level of adjusted FFO ta total debt of 23% and adjusted debt to total capital of about 55%. Fundamental to our
forecast are expectations of a continued slow economic recovery in the company's service territory and a limitation of
stock buybacks or dividend ificreases to those already announced by WEC, and the outcome of pending rate filings in.
Wisconsin and Michigan.

We revised the rating outlook en Ameren Corp. and regulated subsidiaries Ameren {llinois Co. and Ameren Missouri to
stable from positive and affirmed the 'BEB-' ratings on April 3, 2012, At the same Uime, we affirmed the 'BB-' ratings on
AmerenEnergy Generating Co:, removed the ratings from CreditWatch with negative implications, and assigned a
negative outlook. We view Ameren Corp.'s decision to offer liquidity to AmerenEnergy in the form of a put option with
AmerenEnergy Resource Generating Co, {AERG) as solidifying Amerentnergy's liquidity position. AmerenEnergy has
the pption to sell its combined cycle gas generating facility Grand Towers and gas peakers Elgin and Gibson City to
AERG for a minirmum of $100 million. This agreement demonstrates a credible liquidity plan, in our view. The stable
rating outlock en Ameren talkes into account continued wealmess at AmerenEnergy and Ameran's willingness to
provide cash o shore up AmerenEnergy's liquidity, The cutlack also reflects a gradual improvement in the company’s
maniagement of reguiatory risk. We expeet that parent Ameren will eontinue té support AmerenEnergy on a limited
Ligsis even over the lohger term. Our ratings on AmerenEnergy reflect a starid-alone credit profile with limited support
from parent Ameren Corp. Its stand-alone credif rating would be In the ‘B! rating category without Ameren's support.
The stable cutlook on Ameren is based on our view that the cornpany has reinforced.its limited support for the
subsidiary. The negative otitlook on AmerenEnergy réflects the continued fow price of electricity that materially
stresses profit Tnargins,

CreditWatch listings

Subsequent to the July 2, 2012, completion of the mérger bétween Duke Energy Corp. {A-/Watch Neg/-A-2) and
Progress Energy In¢, (BBB+/Watch Dév/A-2) we placed our ratings on Duke Energy and subsidiaries en CreditWatch
with negative implications. At the same tirne. we revized the CreditWarch implications on Progress Energy and
subsidiaries to developing from positive. Qur rating actions were based on the abrupt change in executive leadership
disclosed afier the merger. The CreditWatch listings reflect unresolved issues on corporete governance, merger
integration execution, and management of pending operational challenges, We are evaluating whether the combined
entity warrants an excellent business risk profile under our criteria in light of potential integration challenges and

corporate governance issues, Standard & Poor's expects to resolve the CreditWatceh listings in the near term after a
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closer review and assessment of the implications of the change in leadership and its impact on the combined entity.

We placed ourratings on DPL inc. {BBB-/Watch Neg/—} and subsidiary Dayton Power & Light Co. (DP&L) on
CreditWatch with negative implications. The CreditWatch reflects the potential for a downgrade after we gain more
clarity on the timirg and transition to full market rates for DP&L. We revised our assessiment of DPL and DP&L's
business risk profiles to strong from excellent to reflect increased competition in Ohio along with expected growth of
the unregulated retail business. We expect increasing competitive pressure due to lower wholesale electric prices will
matérially stress DPL's profit margins. DPL's firiancial positior has little cushion due to the large amount of acquisition
debt layered on by parent AES Corp: {BB-/Stable/--). Our baseline forecast shows FFO to total debt of around 11%
and total debt to total capital at approximately 57%. We will resolve thé CreditWatch when we have more clarity én

the timing and transition to full market rates for DP&L.
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United States Conrt of Appeals
FOR THE DISTRICT OF COLUMBIA CIRCUIT

Argued March 16, 2012 Decided June 8, 2012
No. 11-1045

STATE OF NEW YORK, ET AL,
PETITIONERS

V.
NUCLEAR REGULATORY COMMISSION AND UNITED STATES OF
AMERICA,

RESPONDENTS

STATE OF NEW JERSEY, ET AL,
INTERVENORS

Consolidated with 11-1051, 11-1056, 11-1057

On Petitions for Review of Orders
of the Nuclear Regulatory Commission

Monica Wagner, Deputy Bureau Chief, Office of the
Attorney General for the State of New York, argued the cause
for petitioners States and Prairie Island Indian Community
Petitioners. With her on the briefs were Eric T. Schneiderman,
Attorney General, Office of the Attorney General for the State
of New York, John J. Sipos and Janice A. Dean, Assistant
Attorneys General, Barbara D. Underwood, Solicitor General,
Brian A. Sutherland, Assistant Solicitor General of Counsel,
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Jeffrey S. Chiesa, Attorney General, Office of the Attorney
General for the State of New Jersey, Kevin P. Auerbacher,
Assistant Attorney General, Ruth E. Musetto, Deputy Attorney
General, William H. Sorrell, Attorney General, Office of the
Attorney General for the State of Vermont, Thea Schwartz,
Assistant Attorney General, George Jepsen, Attorney General,
Office of the Attorney General for the State of Connecticut,
Robert Snook, Assistant Attorney General, and Joseph F.
Halloran.

Geoffrey H. Fettus argued the cause for petitioners the
Environmental Groups. With him on the briefs were Andres J.
Restrepo and Diane Curran.

Robert M. Rader, Senior Attorney, U.S. Nuclear Regulatory
Commission, argued the cause for respondents. With him on the
brief were John E. Arbab, Attorney, U.S. Department of Justice,
Stephen G. Burns, General Counsel, U.S. Nuclear Regulatory
Commission, and John F. Cordes Jr., Solicitor.

David A. Repka argued the cause for intervenors Nuclear
Energy Institute, et al., in support of respondents. With him on
the brief were Brad Fagg and Jerry Bonanno. Anne W.
Cottingham entered an appearance.

Before: SENTELLE, Chief Judge, TATEL and GRIFFITH,
Circuit Judges.

Opinion for the Court filed by Chief Judge SENTELLE.

SENTELLE, Chief Judge: Four states, an Indian community,
and a number of environmental groups petition this Court for
review of a Nuclear Regulatory Commission (“NRC” or
“Commission”) rulemaking regarding temporary storage and
permanent disposal of nuclear waste. We hold that the
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rulemaking at issue here constitutes a major federal action
necessitating either an environmental impact statement or a
finding of no significant environmental impact. We further hold
that the Commission’s evaluation of the risks of spent nuclear
fuel is deficient in two ways: First, in concluding that permanent
storage will be available “when necessary,” the Commission did
not calculate the environmental effects of failing to secure
permanent storage—a possibility that cannot be ignored.
Second, in determining that spent fuel can safely be stored on
site at nuclear plants for sixty years after the expiration of a
plant’s license, the Commission failed to properly examine
future dangers and key consequences. For these reasons, we
grant the petitions for review, vacate the Commission’s orders,
and remand for further proceedings.

I. Background

This is another in the growing line of cases involving the
federal government’s failure to establish a permanent repository
for civilian nuclear waste. See, e.g., In re Aiken County, 645
F.3d 428, 430-31 (D.C. Cir. 2011) (recounting prior cases). We
address the Commission’s recent rulemaking regarding the
prospects for permanent disposal of nuclear waste and the
environmental effects of temporarily storing such material on
site at nuclear plants until a permanent disposal facility is
available.

After four to six years of use in a reactor, nuclear fuel rods
can no longer efficiently produce energy and are considered
“spent nuclear fuel” (“SNF”). Blue Ribbon Commission on
America’s Nuclear Future, Report to the Secretary of Energy
10-11(2012). Fuel rods are thermally hot when removed from
reactors and emit great amounts of radiation—enough to be fatal
in minutes to someone in the immediate vicinity. /d. Therefore,
the rods are transferred to racks within deep, water-filled pools
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for cooling and to protect workers from radiation. After the fuel
has cooled, it may be transferred to dry storage, which consists
of large concrete and steel “casks.” Most SNF, however, will
remain in spent-fuel pools until a permanent disposal solution is
available. /d. at 11.

Even though it is no longer useful for nuclear power, SNF
poses a dangerous, long-term health and environmental risk. It
will remain dangerous “for time spans seemingly beyond human
comprehension.” Nuclear Energy Inst., Inc. v. Envtl. Prot.
Agency, 373 F.3d 1251, 1258 (D.C. Cir. 2004) (per curiam).
Determining how to dispose of the growing volume of SNF,
which may reach 150,000 metric tons by the year 2050, is a
serious problem. See Blue Ribbon Commission, supra, at 14.
Yet despite years of “blue ribbon” commissions, congressional
hearings, agency reports, and site investigations, the United
States has not yet developed a permanent solution. That failure,
declared the most recent “blue ribbon” panel, is the “central flaw
of the U.S. nuclear waste management program to date.” Id. at
27. Experts agree that the ultimate solution will be a “geologic
repository,” in which SNF is stored deep within the earth,
protected by a combination of natural and engineered barriers.
Id. at 1x, 29. Twenty years of work on establishing such a
repository at Yucca Mountain was recently abandoned when the
Department of Energy decided to withdraw its license
application for the facility. Id. at 3. At this time, there is not
even a prospective site for a repository, let alone progress
toward the actual construction of one.

Due to the government’s failure to establish a final resting
place for spent fuel, SNF is currently stored on site at nuclear
plants. This type of storage, optimistically labeled “temporary
storage,” has been used for decades longer than originally
anticipated. The delay has required plants to expand storage
pools and to pack SNF more densely within them. The lack of
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progress on a permanent repository has caused considerable
uncertainty regarding the environmental effects of temporary
SNF storage and the reasonableness of continuing to license and
relicense nuclear reactors.

In this case, petitioners challenge a 2010 update to the
NRC’s Waste Confidence Decision (“WCD”). The original
WCD came as the result of a 1979 decision by this court
remanding the Commission’s decision to allow the expansion of
spent-fuel pools at two nuclear plants. Minnesota v. NRC, 602
F.2d 412 (D.C. Cir. 1979). In Minnesota, we directed the
Commission to consider “whether there is reasonable assurance
that an off-site storage solution [for spent fuel] will be available
by . .. the expiration of the plants’ operating licenses, and if not,
whether there is reasonable assurance that the fuel can be stored
safely at the sites beyond those dates.” Id. at 418. The WCD is
the Commission’s determination of those risks and assurances.

The original WCD was published in 1984 and included five
“Waste Confidence Findings.” Briefly, those findings declared
that: 1) safe disposal in a mined geologic repository is
technically feasible, 2) such a repository will be available by
2007-2009, 3) waste will be managed safely until the repository
is available, 4) SNF can be stored safely at nuclear plants for at
least thirty years beyond the licensed life of each plant, and 5)
safe, independent storage will be made available if needed.
Waste Confidence Decision, 49 Fed. Reg. 34,658, 34,659-60
(Aug. 31, 1984). The Commission updated the WCD in 1990 to
reflect new understandings about waste disposal and to predict
the availability of a repository by 2025. See Waste Confidence
Decision Review, 55 Fed. Reg. 38,474, 38,505 (Sept. 18, 1990).
The Commission reviewed the WCD again in 1999 without
altering it. See Waste Confidence Decision Review: Status, 64
Fed. Reg. 68,005, 68,006-07 (Dec. 6, 1999).
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In 2008, the Commission proposed revisions to the Waste
Confidence Findings, and, after considering public comments,
made revisions in 2010. Waste Confidence Decision Update, 75
Fed. Reg. 81,037 (Dec. 23, 2010). That decision, under review
in this case, reaffirmed three of the Waste Confidence Findings
and updated two. First, the Commission revised Finding 2,
which, as of 1990, expected that a permanent geologic
repository would be available in the first quarter of the twenty-
first century. As amended, Finding 2 now states that a suitable
repository will be available “when necessary,” rather than by a
date certain. /d. at 81,038. In reaching that conclusion, the
Commission examined the political and technical obstacles to
permanent storage and determined that a permanent repository
will be ready by the time the safety of temporary on-site storage
can no longer be assured. /d.

Finding 4 originally held that SNF could be safely stored at
nuclear reactor sites without significant environmental effects
for at least thirty years beyond each plant’s licensed life,
including the license-renewal period. /d. at 81,039. In revising
that finding, the Commission examined the potential
environmental effects from temporary storage, such as leakages
from the spent-fuel pools and fires caused by the SNF becoming
exposed to the air. Concluding that previous leaks had only a
negligible near-term health effect and that recent regulatory
enhancements will further reduce the risk of leaks, the
Commission determined that leaks do not pose the threat of a
significant environmental impact. Id. at 81,069-71. The
Commission also found that pool fires are sufficiently unlikely
as to pose no significant environmental threat. /d. at 81,070-71.
As amended, Finding 4 now holds that SNF can be safely stored
at plants for at least sixty years beyond the licensed life of a
plant, instead of thirty. /d. at 81,074. In addition, the
Commission noted in its final rule that it will be developing a
plan for longer-term storage and will conduct a full assessment
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of the environmental impact of storage beyond the sixty-year
post-license period. /d. at 81,040. Based on the revised WCD,
the Commission released a new Temporary Storage Rule
(“TSR”) enacting its conclusions and updating its regulations
accordingly. See Consideration of Environmental Impacts of
Temporary Storage of Spent Fuel after Cessation of Reactor
Operation, 75 Fed. Reg. 81,032 (Dec. 23, 2010); 10 CFR.
§ 51.23(a). Petitioners challenge the amended 10 CF.R.
§ 51.23(a) based on both Finding 2 and Finding 4.

II. The Commission’s Obligations Under NEPA

The National Environmental Policy Act of 1969 (“NEPA”),
42 U.S.C. § 4321 et seq., requires federal agencies such as the
Commission to examine and report on the environmental
consequences of their actions. NEPA is an “essentially
procedural” statute intended to ensure “fully informed and well-
considered” decisionmaking, but not necessarily the best
decision. Vermont Yankee Nuclear Power Corp. v. NRDC, 435
U.S. 519, 558 (1978). Under NEPA, each federal agency must
prepare an Environmental Impact Statement (“EIS”) before
taking a “major Federal action[] significantly affecting the
quality of the human environment.” 42 U.S.C. § 4332(2)(C).
An agency can avoid preparing an EIS, however, if it conducts
an Environmental Assessment (“EA”) and makes a Finding of
No Significant Impact (“FONSI”). See Sierra Club v. Dep’t of
Transp., 753 F.2d 120, 127 (D.C. Cir. 1985); see also Theodore
Roosevelt Conservation P'shipv. Salazar, 616 F.3d 497, 503-04
(D.C. Cir. 2010) (explaining NEPA procedures in detail). The
issuance or reissuance of a reactor license is a major federal
action affecting the quality of the human environment. See New
Yorkv. Nuclear Regulatory Comm’n, 589 F .3d 551, 553 (2d Cir.
2009).
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The parties here dispute whether the WCD itself constitutes
a major federal action. To petitioners, the WCD is a major
federal action because it is a predicate to every decision to
license or relicense a nuclear plant, and the findings made in the
WCD are not challengeable at the time a plant seeks licensure.
The Commission contends that because the WCD does not
authorize the licensing of any nuclear reactor or storage facility,
and because a site-specific EIS will be conducted for each
facility at the time it seeks licensure, the WCD is not a major
federal action. To the Commission, the WCD is simply an
answer to this court’s mandate in Minnesota to ensure that plants
are only licensed while the NRC has reasonable assurance that
permanent disposal of the resulting waste will be available. The
Commission also contends that the WCD constitutes an EA
supporting the revision of 10 C.F R. § 51.23(a), and because the
EA found no significant environmental impact, an EIS is not
required.

We agree with petitioners that the WCD rulemaking is a
major federal action requiring either a FONSI or an EIS. The
Commission’s contrary argument treating the WCD as separate
from the individual licensing decisions it enables fails under
controlling precedent.

We have long held that NEPA requires that “environmental
issues be considered at every important stage in the decision
making process concerning a particular action.” Calvert Cliffs’
Coordinating Comm., Inc. v. Atomic Energy Comm'n, 449 F 2d
1109, 1118 (D.C. Cir. 1971). The WCD makes generic findings
that have a preclusive effect in all future licensing decisions—it
is a pre-determined “stage” of each licensing decision. NEPA
established the Council on Environmental Quality (“CEQ”)
“with authority to issue regulations interpreting it.” Dep’t of
Transp. v. Public Citizen, 541 U.S. 752, 757 (2004). The CEQ
has defined major federal actions to include actions with
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“[i]ndirect effects, which are caused by the action and are later
in time or farther removed in distance, but are still reasonably
foreseeable.” 40 C.F.R. §§ 1508.8, 1508.18; Public Citizen, 541
U.S. at 763; see also Andrus v. Sierra Club, 442 U.S. 347,358
(1979) (holding that the CEQ’s NEPA interpretations are
entitled to substantial deference); accord CTIA-Wireless Ass’n
v. FCC, 466 F.3d 105, 115 (D.C. Cir. 2006). It is not only
reasonably forseeable but eminently clear that the WCD will be
used to enable licensing decisions based on its findings. The
Commission and the intervenors contend that the site-specific
factors that differ from plant to plant can be challenged at the
time of a specific plant’s licensing, but the WCD nonetheless
renders uncontestable general conclusions about the
environmental effects of plant licensure that will apply in every
licensing decision. See 10 C.FR. § 51.23(b).

Petitioners’ argument continues by suggesting that the
WCD lacks an EIS and must be reversed on that basis. Not
necessarily. No EIS is required if the agency conducts an EA
and issues a FONSI sufficiently explaining why the proposed
action will not have a significant environmental impact. Public
Citizen, 541 U.S. at 757-58. Though we give considerable
deference to an agency’s decision regarding whether to prepare
an EIS, the agency must 1) “accurately identif[y] the relevant
environmental concern,” 2) take a “hard look at the problem in
preparing its EA,” 3) make a “convincing case for its finding of
no significant impact,” and 4) show that even if a significant
impact will occur, “changes or safeguards in the project
sufficiently reduce the impact to a minimum.” Taxpayers of
Michigan Against Casinos v. Norton, 433 F.3d 852, 861 (D.C.
Cir. 2006) (internal quotation omitted). An agency’s decision
not to prepare an EIS must be set aside if it is “arbitrary,
capricious, an abuse of discretion, or otherwise not in
accordance with law.” Public Citizen, 541 U.S. at 763 (quoting
5U.S.C. § 706(2)(A)).
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III. Availability of a Permanent Repository

With these NEPA obligations in mind, we turn to the
Commission’s conclusion that a permanent repository for SNF
will be available “when necessary.” 1In so concluding, the
Commission examined the historical difficulty—now measured
in decades rather than years—in establishing a permanent
facility. See, e.g., Waste Confidence Decision Update, 75 Fed.
Reg. at 81,049. Though a number of commenters suggested that
the social and political barriers to building a geologic repository
are too great to conclude that a facility could be built in any
reasonable timeframe, the Commission believes that the lessons
learned from the Yucca Mountain program and the Blue Ribbon
Commission on America’s Nuclear Future will ensure that,
through “open and transparent” decisionmaking, a consensus
would be reached. Id. Further, the Commission noted that the
Nuclear Waste Policy Act mandates a repository program,
demonstrating the continued commitment and obligation of the
federal government to pursue one. The scientific and
experiential knowledge of the past decades, the Commission
explained, would enable the government to create a suitable
repository by the time one is needed. /d.

A.

Petitioners argue that the Commission’s conclusion
regarding permanent storage violates NEPA in two ways: First,
it fails to fully account for the significant societal and political
barriers that may delay or prevent the opening of a repository.
Second, the Commission’s conclusion that a permanent
repository will be available “when necessary” fails to define the
term “necessary” in any meaningful way and does not address
the effects of a failure to establish a repository in time.
Petitioners further contest the Commission’s claim that the
WCD constitutes an EA for permanent disposal, let alone the
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EIS they contend is required here.

The Commission responds by contending that it “candidly
acknowledged” the societal and political challenges, and crafted
the WCD to account for those risks. Overcoming political
obstacles is not the responsibility of the Commission, it
contends, and the NRC’s conclusion that institutional obstacles
will not prevent a repository from being built is entitled to
substantial deference. The Commission contends that the
selection of a precise date for Finding 2 is not required by NEPA
or any other laws governing the NRC, and the Commission used
the “when necessary” formulation as far back as 1977. See
NRDC v. Nuclear Regulatory Comm’n, 582 F 2d 166, 170, 175
(2d Cir. 1978).

As for examining the environmental effects of failing to
establish a repository, the Commission contends that the WCD
is an EA supporting the revision of 10 CFR. § 51.23(a). No
EIS is necessary regarding permanent disposal because, the
Commission argues, the WCD is not a major federal action, and
conducting an EIS for this issue would be the sort of “abstract
exercise” the Supreme Court declined to require in Baltimore
Gas and Electric Company v. NRDC, 462 U.S. 87, 100 (1983).
Further, the Commission’s existing “Table S-3” already
considers the environmental effects of the nuclear fuel cycle
generally and found no significant impacts. Therefore, the
Commission believes, no EIS is required.

B.

The Commission’s “when necessary” finding is already
imperiled by our conclusion that the WCD is a major federal
action. We hold that the WCD must be vacated as to its revision
to Finding 2 because the WCD fails to properly analyze the
environmental effects of its permanent disposal conclusion.
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While we share petitioners’ considerable skepticism as to
whether a permanent facility can be built given the societal and
political barriers to selecting a site, we need not resolve whether
the Commission adequately considered those barriers.
Likewise, we need not decide whether, as the Commission
contends, an agency’s interpretation of the political landscape
surrounding its field of expertise merits deference. Instead, we
hold the WCD is defective on far simpler grounds: As we have
determined, the WCD is a major federal action because it is used
to allow the licensing of nuclear plants. See supra Part II.
Therefore, the WCD requires an EIS or, alternatively, an EA
that concludes with a finding of no significant impact. The
Commission did not supply a suitable FONSI here because it did
not examine the environmental effects of failing to establish a
repository.

Even taking the Commission’s word that the WCD
constitutes an EA for the permanent storage conclusion, see
Waste Confidence Decision Update, 75 Fed. Reg. at 81,042, the
EA is insufficient because a finding that “reasonable assurance
exists that sufficient mined geologic repository capacity will be
available when necessary,” id. at 81,041, does not describe a
probability of failure so low as to dismiss the potential
consequences of such a failure. Under NEPA, an agency must
look at both the probabilities of potentially harmful events and
the consequences if those events come to pass. See, e.g.,
Carolina Envtl. Study Grp.v. U.S., 510F.2d 796, 799 (D.C. Cir.
1975). An agency may find no significant impact if the
probability is so low as to be “remote and speculative,” or if the
combination of probability and harm is sufficiently minimal.
See, e.g., City of New York v. Dep’t of Transp., 715 F.2d 732,
738 (2d Cir. 1983) (“The concept of overall risk incorporates the
significance of possible adverse consequences discounted by the
improbability of their occurrence.”). Here, a “reasonable
assurance” that permanent storage will be available is a far cry
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from finding the likelihood of nonavailability to be “remote and
speculative.””  The Commission failed to examine the
environmental consequences of failing to establish a repository
when one is needed.

The Commission argues that its “Table S-3” already
accounts for the environmental effects of the nuclear fuel cycle
and finds no significant impact. Not so. Table S-3, like the
Commission itself, presumes the existence of a geologic
repository. Therefore, it cannot explain the environmental
effects of a failure to secure a permanent facility. The
Commission also complains that conducting a full analysis
regarding permanent storage would be an “abstract exercise.”
Perhaps the Commission thinks so because it perceives the
required analysis to be of the effects of the permanent repository
itself. But we are focused on the effects of a failure to secure
permanent storage. The Commission apparently has no long-
term plan other than hoping for a geologic repository. If the
government continues to fail in its quest to establish one, then
SNF will seemingly be stored on site at nuclear plants on a
permanent basis. The Commission can and must assess the
potential environmental effects of such a failure.

IV. Temporary On-Site Storage of SNF

In concluding that SNF can safely be stored in on-site
storage pools for a period of sixty years after the end of a plant’s
life, instead of thirty, the Commission conducted what it
purports to be an EA, which found that extending the time for
storage would have no significant environmental impact. See
Waste Confidence Decision Update, 75 Fed. Reg. at 81,074.
This analysis was conducted in generic fashion by looking to
environmental risks across the board at nuclear plants, rather
than by conducting a site-by-site analysis of each specific
nuclear plant. Two key risks the Commission examined in its
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EA were the risk of environmental harm due to pool leakage and
the risk of a fire resulting from the fuel rods becoming exposed
to air. See id. at 81,069-71. We conclude that the
Commission’s EA and resulting FONSI are not supported by
substantial evidence on the record because the Commission
failed to properly examine the risk of leaks in a forward-looking
fashion and failed to examine the potential consequences of pool
fires.

A.

Petitioners challenge the finding of no significant impact on
two bases: First, petitioners argue that a generic analysis is
simply inappropriate and that the Commission was required to
look at each plant individually. A site-by-site analysis is
necessary, petitioners argue, because the risks of leaks and fires
are affected by site-specific factors such as pool configuration,
leak detection systems, the nature of SNF stored in the pool, and
the location of the pool within the plant. Overall, petitioners
argue that NEPA requires the Commission to fully analyze the
environmental effects of on-site storage, and a generic analysis
cannot fulfill that statutory mandate.

Second, petitioners argue that even if generic analysis is
appropriate, the Commission’s generic EA in this case was
insufficient. They maintain that the Commission did not
adequately account for leaks from on-site pools because the
Commission only looked at past leaks to see if they caused
environmental damage, rather than examining the risks of future
leaks. Also, as petitioners point out, the Commission’s own
studies have shown that previous leaks “did, or potentially
could, impact ground-water resources relative to established
EPA drinking water standards.” NRC, Liguid Radioactive
Release Lessons Learned Task Force Final Report 13 (2006).
Petitioners also argue that the Commission’s analysis of the
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effects of pool fires was deficient because the Commission
declined to examine the consequences of pool fires due to the
low probability of such an occurrence. In petitioners’ view, the
Commission could only avoid examining the consequences of
pool fires in a full EIS if it found the risk so low as to be
“remote and speculative”—a finding the Commission did not
make. Finally, Petitioners contend that the Commission
completely failed to look at non-health environmental factors
such as effects on the Prairie Island Indian Community’s
homeland, which is located near one of the plants governed by
the rule.

The Commission responds by stating that its examination of
past leaks properly demonstrated that the potential for
environmental harm from leakage is negligible.  The
Commission argues that the effects of past leaks have been
shown to be quite minimal, and the Commission’s leakage task
force has recommended twenty-six specific measures to
minimize the risk even further. Also, the NRC exercises
oversight over the pools and will ensure that they do not become
unsafe over the sixty-year period. With regard to fires, the
Commission contends that it engaged in an “exhaustive
consideration” of the risk and found that such an event is
extremely unlikely. In the Commission’s view, a site-by-site
analysis of pool-fire risk is unnecessary because the
Commission relied on studies which accounted for all of the
variations cited by petitioners and essentially looked at the most
dangerous combinations of site-specific factors. Even looking
to a worst-case scenario, the Commission says, the risk of fires
was still extremely low.

Responding to petitioners’ argument that the Commission
failed to determine that the risk of fires was “remote and
speculative,” the Commission suggests thatit did not dismiss the
risk out of hand as “remote and speculative” but rather examined
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it thoroughly and found it to be so low that the consequences
could not possibly overcome the low probability. Therefore, the
Commission did not need to conduct a full EIS for pool fires.
Finally, the Commission argues that petitioners did not raise the
issue of non-health impacts during the rulemaking, and thus they
cannot raise that issue on petition now.

B.

Both the Supreme Court and this court have endorsed the
Commission’s longstanding practice of considering
environmental issues through general rulemaking in appropriate
circumstances. See, e.g., Baltimore Gas, 462 U.S. at 100 (“The
generic method chosen by the agency is clearly an appropriate
method of conducting the hard look required by NEPA.”); see
also Minnesota, 602 F.2d at 416-17. Though Baltimore Gas
dealt with the nuclear fuel cycle itself, which is generally
focused on things that occur outside of individual plants, we see
no reason that a comprehensive general analysis would be
insufficient to examine on-site risks that are essentially common
to all plants. This is particularly true given the Commission’s
use of conservative bounding assumptions and the opportunity
for concerned parties to raise site-specific differences at the time
of a specific site’s licensing. Nonetheless, whether the analysis
is generic or site-by-site, it must be thorough and
comprehensive. Even though the Commission’s application of
its technical expertise demands the “most deferential” treatment
by the courts, Baltimore Gas, 462 U.S. at 103, we conclude that
the Commission has failed to conduct a thorough enough
analysis here to merit our deference.

1.

The Commission admits in the WCD Update that there have
been “several incidents of groundwater contamination

831



SOAH Docket No. 473-21-2606
PUC Docket No. 52195

TIEC's 1st, Q. No. TIEC 1-2
Attachment 43

Page 17 of 21

USCA Case #11-1045  Document #1377720  Filed: 06/08/2012  Page 17 of 21

17

originating from leaking reactor spent fuel pools and associated
structures.” 75 Fed. Reg. at 81,070. The Commission brushes
away that concern by stating that the past leaks had only a
negligible near-term health impact. /d. at 81,071. Even setting
aside the fact that near-term health effects are not the only type
of environmental impacts, the harm from past leaks—without
more—tells us very little about the potential for future leaks or
the harm such leaks might portend. The WCD Update seeks to
extend the period of time for which pools are considered safe for
storage; therefore, a proper analysis of the risks would
necessarily look forward to examine the effects of the additional
time in storage, as well as examining past leaks in a manner that
would allow the Commission to rule out the possibility that
those leaks were only harmless because of site-specific factors
or even sheer luck. The WCD Update has no analysis of those
possibilities other than to say that past leaks had “negligible”
near-term health effects. /d. A study of the impact of thirty
additional years of SNF storage must actually concern itself with
the extra years of storage.

The Commission also notes that a taskforce has made
recommendations for improvements to spent-fuel pools, which
the NRC “has addressed, or is in the process of addressing.” /d.
But those improvements are thus far untested, and we have no
way of deferring to the Commission’s conclusion that they will
ensure the absence of environmental harm. Finally, the
Commission refers to its monitoring and regulatory compliance
program as a buffer against pool degradation. [Id. That
argument is even less availing because it amounts to a
conclusion that leaks will not occur because the NRC is “on
duty.” With full credit to the Commission’s considerable
enforcement and inspection efforts, merely pointing to the
compliance program is in no way sufficient to support a
scientific finding that spent-fuel pools will not cause a
significant environment impact during the extended storage
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period. This is particularly true when the period of time covered
by the Commission’s predictions may extend to nearly a century
for some facilities.

Despite giving our “most deferential” treatment to the
Commission’s application of its technical and scientific
expertise, we cannot reconcile a finding that past leaks have
been harmless with a conclusion that future leaks at all sites will
be harmless as well. The Commission’s task here was to
determine whether the pools could be considered safe for an
additional thirty years in the future. That past leaks have not
been harmful with respect to groundwater does not speak to
whether and how future leaks might occur, and what the effects
of those leaks might be. The Commission’s analysis of leaks,
therefore, was insufficient.

2.

Even though the Commission engaged in a more substantial
analysis of fires than it did of leaks, that analysis is plagued by
a failure to examine the consequences of pool fires in addition
to the probabilities. Petitioners, citing Limerick Ecology Action,
Inc. v. Nuclear Regulatory Commission, 869 F.2d 719, 739 (3d
Cir. 1989), argue that the Commission could only avoid
conducting an EIS if it found the risk of fires to be “remote and
speculative.” The Commission, citing Carolina Environmental
Study Group v. United States, 510 F.2d at 799, argues that it did
not need to examine the consequences of fires because it found
the risk of fires to be very low.

We disagree with both parties. As should be clear by this
point in our opinion, an agency conducting an EA generally
must examine both the probability of a given harm occurring
and the consequences of that harm if it does occur. Only if the
harm in question is so “remote and speculative” as to reduce the
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effective probability of its occurrence to zero may the agency
dispense with the consequences portion of the analysis. See
Limerick Ecology Action, Inc., 869 F.2d at 739. But, contra
petitioners, the finding that the probability of a given harm is
nonzero does not, by itself, mandate an EIS: after the agency
examines the consequences of the harm in proportion to the
likelihood of its occurrence, the overall expected harm could
still be insignificant and thus could support a FONSL See
Carolina Envtl. Study Grp., 510 F.2d at 799 (“Recognition of
the minimal probability of such an event is not equatable with
nonrecognition of its consequences.”). Here, however, the
Commission did not undertake to examine the consequences of
pool fires at all. Depending on the weighing of the probability
and the consequences, an EIS may or may not be required, and
such a determination would merit considerable deference. C.f.,
City of New York, 715 F.2d at 751-52 (deferring to an agency’s
weighing of a “catastrophic” harm against an “infinitesimal
probability”). But unless the risk is “remote and speculative,”
the Commission must put the weights on both sides of the scale
before it can make a determination.

3.

As for petitioners’ remaining argument that the Commission
did not consider non-health environmental effects, we agree
with the Commission that petitioners did not properly raise those
issues in the rulemaking. Petitioners essentially present two
non-health impacts: decrease in property values and risk of harm
to the Prairie Island Indian Community’s homeland. The Tribe
did mention its small size and close proximity to the Prairie
Island Nuclear Generating Plant, but it did not assert specifically
how it might be harmed by either the rulemaking itself or the
licensing the rulemaking enables. With regard to property
values, petitioners point to a study considering the economic
impact of the Indian Point plant. But that study actually
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assumes a diminution in values caused by current plant
operation and simply extends it mathematically—it in no way
asserts whether or how any harm to property values might occur
nor how that harm is related to a change in the physical
environment. Petitioners’ failure to raise these objections to the
agency waives them. See Public Citizen, 541 U.S. at 764. We
note, as did the Supreme Court in Public Citizen, that primary
responsibility for compliance with NEPA lies with the
Commission, not petitioners; nonetheless, the non-health effects
alluded to here are not “so obvious that there is no need for a
commentator to point them out.” Id. Given, however, that we
are invalidating the Commission’s conclusions as a whole,
petitioners will have the opportunity to properly raise and clarify
these concerns on remand.

Overall, we cannot defer to the Commission’s conclusions
regarding temporary storage because the Commission did not
conduct a sufficient analysis of the environmental risks. In so
holding, we do not require, as petitioners would prefer, that the
Commission examine each site individually. However, a
generic analysis must be forward looking and have enough
breadth to supportthe Commission’s conclusions. Furthermore,
as NEPA requires, the Commission must conduct a true EA
regarding the extension of temporary storage. Such an analysis
must, unless it finds the probability of a given risk to be
effectively zero, account for the consequences of each risk. On
remand, the Commission will have the opportunity to conduct
exactly such an analysis.

V. Conclusion

We recognize that the Commission is in a difficult position
given the political problems concerning the storage of spent
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nuclear fuel. Nonetheless, the Commission’s obligations under
NEPA require a more thorough analysis than provided for in the
WCD Update. We note that the Commission is currently
conducting an EIS regarding the environmental impacts of SNF
storage beyond the sixty-year post-license period at issue in this
case, and some or all of the problems here may be addressed in
such a rulemaking. In any event, we grant the petitions for
review, vacate the WCD Update and TSR, and remand for
further proceedings consistent with this opinion.

So ordered.
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Abstract It is now exactly 20 years since the publication of the two pioneering papers
— Banz, R. (1981) ‘The Relationship between Return and Market Value of Common
Stock’, Journal of Financial Economics, 9, 3-18, and Reinganum, M. (1981)
‘Misspecification of Capital Asset Pricing: Empirical Anomalies Based on Earnings’
Yields and Market Values’, Journal of Financial Economics, 9, 19-46 — on the
performance of small capitalisation companies. The discovery of the so-called ‘small
size effect’ generated a lively debate on market efficiency and asset pricing and led to
a considerable amount of further research that shed light on the nature and market
behaviour of this important asset class. The purpose of this paper is to review the
empirical evidence on smail companies with particular emphasis on the implications
relevant to practising fund managers. The weight of the evidence suggests that
conventional risk measures (betas) fail to reflect the inherent risks of small firms. Such
firms are, however, riskier in terms of higher mortality, lower liquidity, higher short-term
borrowings and higher volatility of earnings. The evidence also suggests that the
outperformance of small cap stocks, even at the pinnacle of its manifestation, was
driven by a relatively limited number of such stocks. Such good performers possess a
number of key characteristics. They have lower than average market-to-book and
price-earnings ratings, and their market value is higher than the average capitalisation of
the small cap sector; they have been listed in the market for longer than a year and
have not raised additional equity capital in the last year. They have reasonably stable
earnings growth profile, do not belong to sectors with excessive swings in analyst
forecasts and current ratings do not depend on hugely over-optimistic analyst forecasts.

Keywords: performance; size effect; small companies

Introduction of specialist funds. Interest in small firms
Small cap stocks, in terms of market exploded in the early 1980s, when a
value, have a long-established tradition in  series of academic papers documented a
the investment conumunity as an significant long-run return differenual
important and distinct asset class. They between large and small capitalisation
have always attracted the following of stocks. Small companies continue to

expert analysts and have formed the basis  attract wide investment interest in spite
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of their dramatic performance reversal in
recent years. Although they make up
only a small proportion of the total
market capitalisation, in terms of
numbers they constitute a large and vital
segment of the market.

From the academic viewpoint, the
evidence on small cap outperformance
provided a direct challenge to the broad
concept of market efficiency and
conventional asset pricing models. At the
beginning, the bulk of the research
endeavour was to document the
‘anomaly’ and test its robustness under
various methodologies and independent
datasets. This effort has provided
considerable insights into some aspects of
small firms” behaviour, and in the process
discovered a number of other intriguing
empirical irregularities.! Nevertheless, it is
fair to say that, after almost 20 years of
its discovery, the underlying logic and
sometimes the practical significance® of
the so-called ‘size effect’ still remains a
matter of debate. We have, however,
gained considerable insights into the
pricing of financial assets, the operating
characteristics of small companies and the
special risk characteristics of such firms. It
could be argued that the discovery of the
small size effect represents a turning
point in the direction of academic
thinking on asset pricing.

The purpose of this paper is to review
the empirical evidence on small
companies. [t aims to establish the key
facts about the characteristics of this asset
class rather than to rehearse old
explanations for the small size effect.’
More specifically, this paper’s emphasis is
on aspects of small companies’ behaviour
that appear well substantiated by
empirical evidence and have practical
implications to practising fund managers.
Although the review is based on both
the USA and the UK evidence, the
emphasis is inevitably on the latter.
Given the paucity of studies for the
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London market, it relies heavily on the
author’s own published and previously
unpublished research.

The performance of small caps
Since the initial discovery of the size
effect in the USA by Banz (1981) and
Reinganum (1981), a stream of other
studies documented broadly similar results
for a number of other countries as well.
Hawawini and Keim (1999) provide a
comprehensive review of the
international evidence. Levis (1985)
published the first detailed study on the
performance of small companies for the
London market. The study documents an
average 6.5 per cent annual raw
premium for the smaller decile of UK
firms during the period January 1958 to
December 1982; it 1s based on a sample
ranging from around 1,500 in the late
1950s to 2,400 in the mid-1970s. In line
with the US evidence, the size premium
1s consistent across the whole spectrum
of market size deciles, suggesting that a
significant, albeit lower, size premium
could be achieved at levels of market
capitalisation more amenable to fund
managers’ requirements.

This study attracted considerable
media* attention which eventually led to
the 1987 launch of the Hoare Govett
Smaller Companies (HGSC), the Hoare
Govett 1000 (HG1000) and the FTSE
Small Companies indices. The HGSC
index is value weighted and defines small
companies as the bottom 10 per cent of
the London market according to market
capitalisation. The index is broadly
equivalent to the weighted average of
the first nine deciles classification in the
Levis (1995) study. It covers an average
of about 1,600 companies with a
maximum market capitalisation of about
£300m. At the same time, the largest
company in the HG 1000 index is
usually about £100m. The definition of
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a small firm has also shifted in recent indicator dropped by 67 per cent in
years. A survey reveals that 63 per cent the 12 months to August 1988, starting
of investment managers now include a period of prolonged deterioration in
businesses with a market capitalisation of  business confidence across the UK
more than /£350m in their definition of  manufacturing industry.
a small company; the proportion of fund
managers taking this view has doubled
during the past year. The international evidence

The HGSC index shows a premium  The size effect has also ceased to exist in

of 6.3 per cent over the FTSE All the US markets since the mid-1980s. In
Share for the period 1955-88 but it fact, Siegel (1994) claims that the entire
records a dramatic reversal of small outperformance by small cap stocks from
companies’ performance in more recent the end of 1926 to 1996 1s due to the
years. Thus, the average return nine-year period from 1975 through
differential for the period 1955-2000 1983. More recently, Horowitz ez al.
has declined to a mere 3.6 per cent (1998), in an extension of the pioneering
per annum. The turning point for Banz and Reinganum studies, find that
small companies’ performance in the during the pertod 198096, the average
UK appears to be in the third quarter  return for the smallest size decile —
of 1988. Before then, small companies  across NYSE, AMEX and NASDAQ —
enjoyed six consccutive years of strong  is 1.33 per cent per month compared
outperformance. With the exception of  with 1.34 per cent per month for the
the 1957-64 period, this was indeed largest decile.” Ibbotson (1997) also
the longest spell of small company reports a negative 1.7 per cent annual
supremacy. Sometimes it is argued thar  size premium during the 1980s and a
the small company premium positive premium of just 1.2 per cent in
disappeared, both in the USA and in the period 1990-96.
the UK, as soon as it became widely Figure 1 shows the size effect for
publicised. This is a far-fetched seven European countries over the
interpretation of causality. It is period 1988-98.7 With the exception of
important to note that, at the time of  France, where small companies
the size effect reversal, the UK outperformed large oncs, and Spain,
economy was undergoing some where the performance of small and large
significant changes. For the record, four companies is almost identical, the other
key developments can be noted. First, five countries — Germany, Netherlands,
the FTA index lost 5.24 per cent of Spain, Sweden and Switzerland — had
its value during the single month of exactly the same experience as the UK
August 1988. Secondly, this same in the last decade: large firms performed
month was the first time for a long better than small firms. Thus, it appears
period that the market witnessed an that in the 1990s small companies lagged
inverted term structure in interest rates. comsiderably in market performance
Treasury bill rates increased from 6.9 across almost all major capital markets.”
per cent in May 1988 to 10.9 in This is again in sharp contrast to
August 1988, Thirdly, in the 12 evidence relating to earlier periods,
months to August 1988, the sterling suggesting a positive size effect. For
rate strengthened by 6.8 per cent example, Hawawini and Keim (1999)
against a basket of main currencies. report positive size premia of about 6—9
Fourthly, the CBI business confidence per cent per annum for France,
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Germany, Spain and Switzerland for long
periods before 1989. It is important also
to note that in 1998 small companies in
Europe generally underperformed their
larger counterparts only by a narrow
margin. This is in sharp contrast to the
disastrous performance recorded by UK
small cap stocks.

At this stage two clarification points
are in order. The first relates to the
robustness of the size effect and its
interrelation with other stock
characteristics, while the second addresses
the definition of firm size. The scarch for
an explanation of the effect revealed a
number of other irregularities in asset
pricing which appeared not to be
completely independent of size. A
number of studies, for example, show
that the small size effect 1s concentrated
in certain months of the year, while
others report that the size spread is
related to other stock characteristics.
Blume and Stambaugh (1983) and Stoll
and Whaley (1983) report a high rank
correlation between size and price, while
Keim (1988) and Jaffe et al. (1989) find
similar correlations between size and
earnings yield and price-to-book ratios.

The main question surrounding these
findings i1s whether these additional
effects are independent of or are related
to market size. The evidence on this
1ssue 18 rather controversial. While, for
example, Reinganum (1981) and Banz
and Breen (1986) argue that the size
effect subsumes the PE effect, Basu
(1983) maintains quite the opposite, ie
size-related anomalies disappear when
one controls for the PE effect. Using
more recent data covering the period
196294, Hawawini and Keim (1999)
report pairwise significant correlations
between size, E/P, CF/P, /B and price
for NYSE and AMEX stocks.
Interestingly, however, the strongest
correlation 1s observed between market
size and price (0.78), suggesting that the
size effect may be some manifestation of
a low price effect.

The evidence for the UK raises even
further questions about the robustness of
the size effect. Using data for the
London Stock Exchange for the period
April 1961 to March 1985, Levis (1989a)
shows significant differences in
risk-adjusted returns for portfolios formed
on size, PE, dividend yield and price. It
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appears, however, that small firms tend It 1s also worth noting that there are
to be firms with low PE ratios and share  some marked differences in the pattern
prices. Hence, when controlling for the and underlying characteristics of small
possible interactions between the four and large companies. They relate to the
ranking criteria, it becomes difficult to risk profiles, underlying fundamentals and
distinguish among the four effects in market characteristics of small firms.
general and between size and share price  These issues are reviewed in the fourth,
in particular. He concludes that ‘the fifth and sixth sections.
weight of the evidence raises questions
about the strength of firm size as an ] .
independent determinant of the stock Time varying performance
generating process. Its strong dependence  The reversal in the fortunes of smaller
with the other firm attributes suggest that companies during the period August 1998
it cannot be viewed as either an to December 1992 and later on from
independent anomaly or a profitable 1995 to the end of 1998 was widespread
investment strategy on its own’ (p. 695).  and dramatic. This was not the first time,

The second issue relates to the however, that smaller companies had gone
definition of firm size. Although the through a bad spell. Levis (1985) shows
finance literature almost invariably uses noticeable variations in the performance
market value as the metric for company of size decile portfolios during the 1960s
size, this is not common practice in and 1970s as well. Such cycles in the size
other disciplines. The general business effect are of course not unique to the
literature, for example, tends to define London market. Reinganum (1992), for
company size using other relevant example, provides evidence for the period
metrics such as size of assets, volume of 1926—-89 suggesting that the
sales, book value of assets and number of  outperformance of smaller firms in the
employees. Berk (1995a) examines the NYSE follow a five-year cycle. He
market performance of small firms using examines the stock returns’ behaviour of
various definitions of size. In a sample in  different size portfolios in period 1926-89
which both market value and by estimating the autocorrelations of
book-to-market (BM) have a strong returns over different investment horizons.
cross-sectional relation to average return, His results show that, over a one-year
he fails to find a similar significant horizon, the autocorrelations are positive
relation between average return and but not significantly ditterent from zero.
other, non-market, measures of firm size.  The autocorrelations become negative for
Thus, although quite often market size is  investment horizons of three-years or
inferred as equivalent to economic size, longer, peaking in year five. This cyclical
it is clear that small stocks are different pattern of behaviour raises the possibility
from small firms. Nevertheless, following  that the small-firm effect may be driven
long-established practice, the rerms are by economic fundamentals and may be
used interchangeably in this paper. even predictable.

These basic observations tend to Brown er al. (1983) also document
suggest that the performance of small considerable variability over time in the
companies is not isolated from performance of small firms. More
macroeconomic fundamentals, and there specifically, it appears that the size effect
is probably a certain cyclicality in the reverses itself over sustained periods.
small size premium. These issues are Fama and French (1988) provide broader
discussed in the following two sections. and more detailed evidence consistent
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Table 1 Autocorrelation of returns
Retum horizon (years)
1 2 3 4 5 3
Small 0.217 —0.266 —0.508 -0.573 -0.465 -0.257
{1.79) {~1.89) {~3.89) (—4.24) (-1.99) (—0.68)
Q2 0.098 -0.345 -0.478 -0.510 -0.346 -0.158
{0.83) {—~2.31) (—3.65) (—5.63) (—2.56) {—0.73)
Q3 0.085 -0.337 —-0.455 -0475 -0.333 -0177
(0:66) (~2.52) (—4.14) (—4.38) (—2.29) {—0.95)
Q4 0.002 -0.279 -0.316 -0.344 -0.257 —0,208
(0.02) {—2.03) {(—3.32) {—3.51) {—1.68) {—1.08)
Large -0.067 -0.198 -0.135 —0.174 -0.162 —0.242
{—0.39) {—1.49) (—1.39) (—2.66) {(—1.11) {—1.25)
FTA —0.078 —0.224 —0.101 ~0.120 =021 —0.261
(=0.44) (—1.70) (—0.91) (—1.39) (~0.66) {—1.08)

Source: Levis and Kalliontzi (1993)

Table 2 Duration of size effect cycles and annualised rates of return for five size portfolios during

the cycle

% Annualised rate of return

Months Cycle Smaill Mv2 Mv3 Large
May 60-May 62 25 Down 10.5 13.8 12.8 115
Jun 62-Mar 64 22 Up 28.6 25.3 17.8 13.0
Apr 64-May 88 50 Down 137 149 15.1 18.2
-Jun €8-3ep 73 64 Up 28.4 209 16.9 1241
Oct 73-8ep 75 24 Down 2.3 ~0.8 1.8 a1
Oct 75-Feb 78 41 Up 54.2 49.8 39.8 28.4
Mar 79-Dec 81 34 Down 19.2 16.5 19.0 204
Jan §1-Nov 87 83 Up 40.4 31.0 28.5 26.4
Dec 87-Mar 91 40 Down 26 3.8 11.2 17.8

Source: Levis and Kalliontzi (1973)

with the proposition that stock returns
are predictable over longer time periods.
They test separately various industry
returns and size decile portfolios. The
estimates for industry portfolios suggest
that predictable variation due to mean
reversion is about 35 per cent of
3—5-year variances. Returns, however,
are more predictable for portfolios of
small firms. Predictable variation is
estimated to be about 40 per cent of
3-5-year return variances for small-firm
portfolios. The equivalent variation falls
to around 25 per cent for portfolios of
large firms. On the basis of this evidence,
they argue that the negative
autocorrelations of portfolio returns are
largely due to a common

macroeconomic phenomenon, and stock
returns are related to the business
conditions.” Poterba and Summers
(1988), using an alternative approach that
overcomes some of the methodological
problems of Fama and French (1988),
also find evidence of negative serial
correlations over long-term horizons.

To test the mean reversion proposition
in the UK context, Table 1 shows slopes
in regressions of r(f,r + 12) on r(t — T.i)
for return horizons from 1 to 6 years,
using size quintiles data for the 1956-91
sample period."" The slopes are negative
for investment horizons of 2—6 years.
They peak in the third and fourth year
and decline again in years five and six.
As in the case of the US, this U-shaped
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pattern of regression slopes is particularly  outside the scope of this paper, it is
pronounced for smaller firms’ portfolios. worth mentioning that the ‘noise trading’
Table 2 provides descriptive statistics story may be of some direct relevance to
of the size premia during the business the size effect. It is argued that small
cycle in the period 1960-91. The first companies, being held predominantly by
tull cycle covers the period May 1960 to  private investors at least in the US, are
March 1964; the second extends from more prone to sentiment swings than
April 1964 to September 1973, the third  their larger counterparts. Others maintain
from October 1973 to February 1979, that it is a consequence of rational time
while the last full cycle, in the period variation in expected returns as business
under consideration in this study, covers conditions, investment opportunities and
the period March 1979 to November risk aversion change through time. The
1987. Since then, the downward part of  fact that the variation in expected returns
a cycle has been witnessed, which ended s largely common across assets and 1s
in March 1991. The length of a full related to business conditions in plausible
cycle ranges from 47 months (May 1960  ways, adds credence to the rational type
through March 1964) to 117 months of ¢xplanation.
{March 1979 through November 1987).
The upward half-part of a cycle is always
longer than its declining counterpart. Small companies and
The average duration of the down cycle macroeconomic conditions
is 34 months, while the equivalent Modern finance theory suggests that
length of the up cycle 1s 52 months. The prices of financial assets are determined
irregular length of the small-firm cycle by the expected changes in future cash
does not lend itself to easy forecasts. This flows and the discount rate applied to
table also reports the annualised rates of them. Thus, the observed differences in
return for each of the four size portfolios  the returns of different size firms should
during each half cycle. The results clearly be related to the different reactions of
demonstrate that small companies tend to  the cash flows and discount rates for such
underperform in econoniic contractions firms to changes 1n the economic
and outperform during periods of environment. Such disparate reactions to
economic expansion. economic conditions are likely to be due
In spite of the persistent evidence of to the differences in the underlying
predictability of long horizon returns, the fundamental characteristics of simall,
source of this predictability remains a medium and large firms.
subject of continuous controversy. Some There is a plethora of anecdotal and
argue that it is due to some form of ad hec statistical evidence that small
irrationality (such as fads, speculative comipanies are more sensitive to hikes in
bubbles or noise trading) that forces interest rates, changes to monetary policy
stock prices to deviate temporarily from and recessions in general. Jensen er al.
their fundamental values and generates (1997, 1998), for example, argue that the
negatively autocorrelated and, hence, relationships between stock returns and
predictable returns. The irrational type of firm size varies across monetary periods.
arguments proposed by Shiller (1984), The premium for small firms is positive
DeBondt and Thaler (1985 and 1987) and significant in periods when monetary
and Lakonishok ef al. (1994) can take a policy 1s in an expansive mode, but
variety of different forms. Although a full  insignificant or negative in cases when
discussion of this type of research is policy is restrictive.!’ Anderson (1997)
374 Journal of Asset Management vol. 2, 4, 368-397 © Henry Stewart Publications 1470-8272 (2002)
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also reports that the size premium is
positively related to inflation and the
term structure of interest rates, while
Speidell and Stone (1997) and Levis and
Liodakis (1999) find that changes in
industrial production lead to small stock
returns in all major capital markets.

Chan et al. (1985) argue that returns are
different because they have different
sensitivities to the risk factors determining
asset prices.'” They show that small firms
are more exposed to production risk and
changes in the risk premium. The
significant coefficient for the risk premium
factor suggests that smaller firms are more
exposed to economic downturns. Thus,
firm size proxies for some unmeasured
risks not captured by the conventional
risk measures.

He and Ng (1994) examine whether
size and BM are proxies for risks
associated with the Chen er al. (1986)
macroeconomic factors or are just
measures of a stock’ sensitivity to relative
distress. They find that the
macroeconomic risks related to the CRR
factors are not able to explain the role of
BM in the cross section of average returns
on NYSE, AMEX and NASDAQ stocks.
Instead, they find that size, BM and
relative distress are related. Moreover,
their results imply that BM and size do
not capture similar risk characteristics
important for pricing stocks.

The above studies assume stationarity
both in the time series behaviour of the
risk coefficients and the equivalent
behaviour of risk premiums, Such tests
are usually referred to as unconditional
tests of asset pricing models because the
moments are considered to be
independent of any ex ante known
information. They are generally more
popular because they require rather short
testing periods, during which betas and
risk premia are considered to be time
invariant. But unconditional tests of asset
pricing models completely ignore the
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dynamic behaviour of expected returns,
which 1s somewhat inconsistent with the
evidence documenting predictable
time-variation in returns,

Conditional asset pricing

More recent research has concentrated
on the time-series properties of risk
premia rather than long-term averages.
Conditonal asset pricing models are in
fact mouvated by the empirical
evidence reporting the existence of
time-series return predictability and by
the belief that investors update their
expectations using the latest available
information in the market. Using this
approach, Ferson and Harvey (1991,
1993) and Ferson and Korajezyk (1994)
demonstrate that the time variation in
expected returns is mostly attributed to
changes in risk premia rather than
movements in the betas. By averaging
the risk premia over time (as done in
the unconditional tests), the properties
of their dynamic behaviour are missed.
Specifically, in some states of the
economy, some factors may be
rewarded, whereas they may not be
priced in some others. Thus, if the risk
premium associated with a certain
factor is highly volatile, its average may
turn out to be statistically insignificant
when, in fact, it may be important to
explain the cross section of returns in
some states of the economy. For
example, Ferson and Harvey (1991),
using a version of the Fama and
MacBeth (1973) methodology, report
that the average market risk premium
is not statistically significant in a
multibeta model. Using a conditional
asset pricing model, however, they find
that the expected compensation for the
stock market is larger at some times
and smaller at other times, depending
on the economic conditions. In
particular, they show that it varies
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counter-cyclically. This type of risk premia for each of the five
conditional model is better suited for economic factors. This is partucularly
studying the performance of small pronounced for the market and the
companies over time. growth rate of industrial production

In sharp contrast to the voluminous premia; they take a wide range of values
research in the USA relaung the and can change signs over a relatively
cross-sectional behaviour of stock returns  short time period. The market risk
to the macroeconomy and individual risk ~ premium associated with the size
characteristics, there is very little work procedure increases during economic
relating to the UK market.” In an downturns and peaks near business cycle
attempt to account for the differences in troughs. This is consistent with the
risk characteristics between size and value  notion that the required rates of return
strategies, Levis (1995a) tests a conditional  for different types of risk are not
APT model for the period 1970-91 using  constant over time; they vary with
UK data. Using the standard Fama and economic cycles and certain size
McBeth (1973) methodology and 20 companies are more susceptible than
market size portfolios, he tests an APT others to different types of economic
model with the same five macroeconomic  environments.
factors'' — market, growth of industrial
production, inflation, term structure and
default premium — as Chen er al. (1985). Risk Cha_raCteriStics of small
His results show that the average market companies
betas for small firms are lower than their Although the studies discussed in the
larger counterparts.'” The beta coefficients  previous section suggest that there are
of the other four economic factors are less  risk differences, in terms of exposure to
consistent. Small firms, for example, are macroeconomic conditions, between
more likely to be adversely affected by small and large companies, they do not
unexpected increases in inflation and suggest why.'® Smallness by itself does
deterioration in credit conditions. not necessarily imply higher risk, and

Analysis of the time series pattern of differences in market capitalisations do
the betas for each of the economic not explain why small and large
factors suggests large variation for the companies have different responses to
smallest and largest portfolios and economic news. Moreover, the
relatively stable exposure coeflicients for  traditional beta measure of risk does not
the intermediate portfolios. It is also appear sufficiently robust to capture the
worth noting that the market betas of risk exposure of small companies.
smaller firms have increased consistently Of course the failure to capture the
since the early 1970s and ended the riskiness of the small companies by
period considerably higher than those of  conventional risk measures could be
larger firms; on the contrary the betas of  attributed to some type of beta
this latter portfolio declined from about mis-estimation. Chan and Chen (1988)
1.1 in the carly 1970s to just below 0.9 show that when more accurate estimates
in 1991. Thus, since the late 1980s betas  of betas are employed, no size-related
of smaller firms on the London Exchange differences in average returns are
appear consistent with the pattern of observed. In a related paper, Handa er al.
betas documented in US studies. (1989) argue that the size effect is

Levis (1995a) also documents sensitive to the return measurement
considerable variability over time in the intervals used for beta estimation and
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present results suggesting that it can be
explained by betas estimated with annual
returns. Of course it may sometimes be
possible to devise some type of beta
estimate to accommodate the problem in
hand but, in general, Jegadeesh (1992)
demonstrates that betas do not explain
the cross-sectional differences in average
returrs.

Chan and Chen (1991}, in one of the
most important contributions to the
literature, explore the fundamental risk

characteristics of smaller companies. They
argue that small firms are marginal firms
in the sense that their prices tend to be
more sensitive to changes in the
economy and are more exposed to
adverse economic conditions. More
specifically, small firms are more likely to
be inefficient producers, to have high
financial leverage and limited access to
capital markets, particularly at periods of
tight credit conditions. As a result of
such fundamental differences with larger
(healthier) companies, marginal
companies react differently to the same
piece of macroeconomic news. The
evidence 1n the previous section is
consistent with this interpretation. They
also provide a battery of tests that are
consistent with the broad underlying
rationale of their proposition. More
specifically they show: First, a total of 66
per cent of the constituents of the
bottom size quintile found themselves in
this position as a result of dropping from
higher size quintiles, suggesting that this
grouping contains a large proportion of
firms that have not been doing well. The
proportion of companies moving up the
quintile ladder is relatively small.
Secondly, after controlling for differences
in industrial classification, the average
return to assets of the bottom quantile
firms during 1966—84 is about 5 per cent
lower than the equivalent return of the
firms in the top quartile. (The operating
income before depreciation over total
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assets for quartile 1 is 12.1 per cent,
while the equivalent ratio for quartile 3
is 17.8 per cent.) The ditferences in the
average interest expenses over operating
income before depreciation ratio are
even more striking; the interest expenses
of firms in the first quartile amount to
25 per cent of operating mcome before
depreciation, while those of the top
quartile firms are only 14.4 per cent.
Thirdly, among the firms that have cut
their dividends in half or more the year
before, 50 per cent are in the bottom
size quintile. Fourthly, the probability
that a small company is highly
leveraged'” is almost four times higher
than that of a large company.

There is only limited research
currently available focusing on these
types of risk. This is rather unfortunate,
since firm mortality, dividend policy and
leverage may have a significant impact
on expected cash flows and discount
rates. There is, however, some evidence
that appears to corroborate the resultss of
Chan and Chen (1991). Queen and Roll
(1987), for example, show that there is a
strong inverse relation between
unfavourable mortality and size. About
one-quarter of the smallest firms are
halted, delisted or suspended from
trading within a decade, and about 5 per
cent actually meet this fate within a year.
In contrast, less than 1 per cent of the
largest firms expire from unfavourable
causes even over the longest observation
period.

A high mortality rate among small
firms is also observed in the UK."™ A
firm, of course, may be delisted for
different reasons, such as a straight
takeover, suspension or liquidation.
Figure 2 shows that the probability of
such incidents occurring is significantly
higher for small to medium-size
companies. On the basis of the record
during the period 1958-88, companies in
deciles 3—6 are¢ more likely to be the
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Figure 2 Drop-outs size distribution
targets of takeovers than companies in remarkable 57 per cent of the smaller
deciles 9 and 10. During the same companies that started in the smallest
period, 95 per cent of the suspended quintile in January 1984, excluding those
companies belonged to deciles 1-5, with  that have dropped out of the sample for
a staggering 50 per cent coming various reasons, are still in the same
exclusively from the first smallest decile. grouping at the end of 1988. Of the
Liquidations were also heavily total population of companies that started
concentrated in deciles 1-6 with 45 per  in quintile 4 in January 1984, only 21
cent from the first decile alone. Thus, per cent moved to the top quintile,
there is little doubt that smaller while 26 per cent moved down to
companies are more vulnerable than their smaller quintiles. In short, the evidence
larger counterparts to some type of event from the London market is consistent
risk. with the proposition that, even at the
To access the life-cycle profile of the best of times, the outperformance of
typical UK small company, Levis (1989b)  small companies is driven by a relatively
examines the interquintile movement of  small number of such companies with
quintile size portfolios over a five-year exceptional performance. Most of the
period. Although the analysis has been small cap universe is static and is
conducted over a full 10-year period in composed of companies that migrated to
the 1980s, the basis year 1984 shown in  this group as a result of past bad
the graph represents a good basis for performance or are almost permanently
assessing the life cycle of small stuck in this position following years of
companies. During the period 1984-88, indifferent performance.
the HGSC index outperformed the FTA Table 3 shows three measures of
index by an average of 7.2 per cent per  gearing for firms in five market size
annum. Thus, one would expect to find  portfolios: short-term borrowings over
some substantial upward interquintile assets, long-term borrowings over assets
movement during this period. In this and tortal borrowing over assets.
sense, the results are rather surprising. A Short-term borrowings refer to loans
378 Journal of Asset Management Vol. 2, 4, 368-397 © Henry Stewart Publications 1470-8272 (2002)
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Table 3 Borrowing ratios for five market size portfolios 1971-90

Portfolio Short loan/total assets Long loans/total assets Total loans/total assets
MV1 11.1 4.9 15.9
Mv2 10.4 58 16.2
Mv3 8.5 8.9 15.3
Mv4 7.5 9.0 18.4
Mvs 6.4 125 19.1

Source: Levis and Kalliontzi {1893)

shorter than a year. The data were
collected from Datastream, and cover the
pertod 1971-90. The number of firms
included in the sample varies from year
to year, ranging from 330 in 1971 to
1,232 in 1989. Market size portfolios
were constructed in the same way as for
rates of return, but they are based on the
total number of firms for whom data
were available in each of the 20 years.
The results reveal significant differences
between small and large firms. While all
firms appear to use roughly the same
amount of total loans as a percentage of
their total assets, there are nevertheless
significant differences in the composition
of these borrowings. Smaller firms rely
more on short loans; the average ratio of
short loans to assets decreases
monotonically with firm size, Tt starts
from 11.1 per cent for MV1 and declines
to 6.4 per cent for MV5. In contrast, the
ratio of long loans to total assets follows
a reverse pattern. The average ratio for
MV1 is 4.9 per cent and increases to
12.5 per cent for firms in the largest
market size portfolio.

Finally, it 1s worth mentioning again
the liquidity issue that is widely
recognised as one of the key
impediments to successful small
companies’ strategies. Liquidity, or the
lack of it, i1s also regarded by the
managers of small companies themselves
as the key disadvantage for their shares.
In a recent survey of 165 companies,
36 per cent cited this as the most
detrimental factor to the performance

of their shares.” Keim (1989) reports
that small firms have, on average, 11
times the percentage spread of large
firms. The differentials in bid-ask
spreads between small and large can be
significant, but they are not the only
components of the total transaction
costs. Bhagat (1993) estimates that the
total round-trip trading costs can range
from 200 to 300 basis points under
normal implementation conditions and
could be even higher in the face of
unfavourable market impact and/or
opportunity costs.” These costs detract
from overall performance. With an
annual turnover of 150 per cent, the
performance barrier to simply break
even with the passive alternative would
be as high as 300 to 450 basis points.

In short, the evidence in both the
USA and the UK clearly demonstrates
that small companies differ from their
larger counterparts in a number of key
fundamental characteristics which make
them more vulnerable to macroeconomic
conditions. The increased riskiness may
be reflected directly in their expected
earnings or, equally importantly, may
affect their valuation by the increased
risk premia required for such companies
by the investors. The next two sections
discuss the earnings record of small
companies.

Size and earnings fundamentals

Corporate earnings are normally regarded
as a main measure of general
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Table 4 Earnings growth profile and PE ratios for size deciles, 1980-89
% in sample % in sample
Market % EPS % of total with high with low
size growth PE ratio in sample EPS growth EPS growth
Srnall 19.5 13.7 6.3 7.5 5.1
2 14.5 14.4 7.7 7.7 7.8
3 16.0 13.4 84 8.7 7.5
4 16.0 13.8 8.9 9.9 8.0
5 14.0 13.9 9.8 10.2 9.4
6 9.4 12.8 10.5 10.3 10.6
7 7.7 12.7 11.8 10.4 13.3
2] 7.0 13.4 11.9 11.0 12.8
9 9.4 12,5 128 12.8 12.8
Large 5.8 7.5 12.2 11.5 12.9
Market 10.9 12.7 100.0 100.0 100.0
Source: Levis (1991)
macroeconomic activity.” They are also reported negative aggregate net income
essential for most contemporary stock for the period, while the largest quintile
valuation models. There is solid evidence reported positive aggregate net income
suggesting that over sufficiently long and grew 4.3 per cent on a compound
periods, stock performance maps annual basis. Thus, the reversal of the
reasonably well on ecarnings. Easton and market performance of small stocks is
Harris (1991) for the USA and Strong mapped to the pattern of earnings in the
(1993) for the UK, among others, show  two periods. Ragsdale et al. (1993) also
that stock returns are associated with show that earnings fundamentals play a
both earnings levels and earnings significant role in explaining both the
changes.™ Probably the most telling strong performance of small stocks during
evidence is provided by Fama and 1974—83 and their underperformance in
French (1992, 1993, 1995). Their the 1984-90 period. More specifically,
time-series regressions of annual returns they idendfied the increased leverage
on fundamentals (equity income/book ratio of smaller firms as one of the
equity, earnings before interest and sales)  factors that might have contributed to
clearly demonstrate that the size factor in  the shifts of relative earnings performance
returns is related to the size factor in of small stocks.
fundamentals. This is consistent with the The UK evidence on the link
hypothesis that the size factor in between earnings growth, market size
fundamentals is the source of the size and stock valuation remains tenuous.
factor in returns. Levis (1991) examines the history of
Ragsdale er al. (1993) show that in the earnings growth for ten market size
period 1975-81 of small-stock market groups. The results in column 2 of Table
outperformance in the US, the aggregate 4 show that small companies have
net income of the small-capitalisation outpaced the EPS growth of their larger
quintile of stocks grew at a compound counterparts by as much as 13 per cent
annual rate of 18.5 per cent, while that per annum in nominal terms during the
of the largest capitalisation quintile grew  period 1980-89. Moreover, the evidence
at only 9.1 per cent. During the points to a gradual decline in EPS
1984-90 period of small-stock market growth as one moves towards the larger
underperformance, the smallest stocks size deciles. The remarkable carnings
380 Journal of Asset Management Vol. 2, 4, 368-397 © Henry Stewart Publications 1470-8272 (2002)
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outperformance of small firms during this  index was almost twice as large as the
period appears to be reflected in the equivalent growth for the S&P 500 in
stock returns. During the 1980s, small the first two quarters of 1998, the price
and medium-size companics were trading performance gap continued to move
at multiples markedly higher than their against small caps.
very counterparts and still managed to Taking a long-term perspective, Fama
outperform. and French (1995) show that, after
Using more recent data, Dimson and controlling for BM differences, small
Marsh (1999b) show that during the firms tend to have lower earnings on
period 1955—88 the average dividend book equity than large firms. The size
growth of the HGSC index was 1.9 per  effect in earnings is, however, largely due
cent higher than that of non-HGSC to the low profits of small stocks after
companies. The pattern reversed during 1980. In contrast to the UK evidence,
1989-97, where the annualised dividend  profitability in the US shows little
growth for HGSC companies was 3.4 relation to size before 1981. It appears
per cent lower than that of their larger that the recession in the US in 1981 and
counterparts. On the basis of this 1982 turned to a prolonged depression
evidence, they conclude that the reversal  for small stocks. They observe, however,
of the size effect is linked to the that ‘for some reason, which remains
fundamentals. A closer examination of unexplained, small stocks do not
the earnings record of UK firms during participate in the boom of the middle
the 1990s, however, reveals that the and late 19805’ (p. 132).
relative earnings growth of small firms In spite of the overall superior
was not as disastrous as suggested by earnings growth by small firms in the
their stock returns. Figure 3 shows that 1980s, documented in Table 6, however,
small firms suffered negative earnings it is important to note that the
growth in four consecutive years from proportion of smaller/larger companies
1989 to 1992; at the height of the with above/below median growth is not
recession — 1990 and 1991 — large markedly different from their
companies have also recorded negative proportional representations in the
changes in the earnings, albeit somewhat  sample. In other words, the high annual
less dramatic than those observed for average EPS growth of small companies
small firms. What is even more appears to be predominantly due to the
interesting, and to a certain extent very fast growth of some companies in
puzzling, is the carnings behaviour of these groups rather than to the universal
small companies in the following three faster growth record of such companies.
years, 1993-95. With the exception of Moreover, low growth does not appear
1994, the earnings growth of small firms  to be a unique, across the board,
was better than that of large firms. The characteristic of large companies. While,
superiority in earnings growth ranges for example, the very large companies
from about 9 per cent in 1993 to a solid accounted for 12.2 per cent of the
6 per cent in 1995, Thus it appears that  population in the sample, the high EPS
in recent years the UK market growth group contained not less than
experienced a remarkable decoupling 11.5 per cent of these companies.
between fundamentals and stock returns Table 5 sheds some further light into
performance. A similar type of pattern this issue. The standard deviation of
has also emerged in the US. While earnings growth within the first five size
earnings growth in the Russell 2000 deciles is almost twice as large as the
382 Journal of Asset Management Vol. 2, 4, 368-397 © Henry Stewart Publications 1470-8272 (2002)
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Table 5 Average EPS growth and within group standard deviation (SD) of EPS growth

1980-82 1982-84 1984-86 1986-88 1987-89

Growth Sb Growth SD Growth SD Growth SD Growth €D
Small 2.7 117 2838 1.6 157 083 245 124 210 1.3¢9
2 6.7 1.19 104 1.04 206 146 266 146 217 1.38
3 3.0 1.00 156 113 191 119 264 112 203 1.07
4 -3.5 077 158 084 203 094 164 093 211 1.04
5 0.1 1.00 9.6 0.88 214 123 167 112 180 1.18
6 -0.7 082 127 0.98 9.5 0.70 185 1.08 205 1.18
7 -3.9 0.59 9.9 087 1.8 1.04 1941 118 177 0.96
8 -4.4 0.58 6.8 0.86 1241 0.83 74 0.79 7.5 0.77
9 -2.1 0656 102 0.77 108 073 9.3 078 135 0.83
Large -2.2 0.64 8.8 0.65 8.0 0.63 9.1 066 114 0.74

Source: Levis (1991)

volatility of large companies. It is this
particular aspect of risk that is of more
concern to investors than volatility in
prices. It means the fundamental
performance of smaller companies, as a
group, 1s much more difficult to assess
and predict than that of large companies.
[t appears that sometine in 1988 the
market suddenly realised that smaller
companies could not any more match
their past earnings growth; thus it
became apparent that their PE ratings
were out of step with future prospects.
The unavoidable correction was already
well under way, Table 5, for example,
shows a jump in the earnings volatility
and a significant narrowing of the gap in
earnings growth between small and large
companies during the period 1987-89.
Bank of England (1991) reports that large
companies were the sole group to
experience operating profits growing
faster in 1989 than in 1988. This group
also saw the most rapid growth in
overseas sales. Income gearing rose
rapidly for all three groups; for the
smallest, this 1s most likely to have
reflected their relative dependence on
bank finance combined with some
distress borrowing.

The volatile nature of small firms’
earnings is another key ingredient in
understanding the differences in market
performance across different-size firms.

We know that there is a significant,
albeit modest, association between
earnings and stock returns during the
same tme period, but this says very lictle
about the relation between current
earnings and future returns. On the other
hand, Ou and Penman (1989) show that
financial statement information, applied
mechanically across companies can be
used to predict subsequent-vear earnings
changes and systematically earn abnormal
mvestment returns. Thus, the relation
between current earnings and future
returns may differ across different-size
firms depending on how predictable
future earnings are.

Ettredge and Fuller (1991) show that a
larger number of small firms report
negative earnings over any single period;
but firms with negative carnings in any
one year appear to perforni much better
in the following year than firms with
positive earnings. Firms with negative
earnings have better risk-adjusted returns
in the following year. They argue that
the market appears excessively to
discount stocks of firms reporting losses
and subsequently corrects for this
over-reaction. Alternatively, it might be
that the market systematically
underestimates subsequent earnings
recoveries by firms reporting losses.

The differential performance of small
firms is sometimes perceived as being
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Figure 4 Sector market value composition of large vs small companies {average 1968-97)

linked to the fortunes of certain
industries at certain points in time. The
argument is based on the fact that small
and large firms are not evenly distributed
across all industrial sectors. Figure 4
shows the sector market value
composition of large and small firms and
provides considerable support for this
view. In five out of the 11 industrial
sectors — building and construction,
chemicals, paper and packaging,
engineering, distributors and services, and
leisure and media — small firms account
for a higher proportion of the sector in
terms of market capitalisation; in contrast,
resources, food and beverages, transport
and utilities and financials are dominated
by large firms.

Although the uneven distribution of
large and small companies may result in
sector-related pertormance differences,
the evidence provides very limited
support towards this argument. Figure 5,
panels A-D, show the performance of
small and large companies for 11
industrial sectors for the 30-year period
1968-97 and three 10-year sub-periods.
Although there are some differences in
the performance of individual sectors in

the two 10-year periods of 1968-77 and
1978-87, the size effect is certainly not
driven by a single industrial sector.
Smaller firms appear to have
outperformed their larger counterparts in
almost every single sector. In a similar
vein, the dramatic underperformance of
smaller firms during 1988-97 is
widespread across all industries. In some
industrial sectors, such as resources,
building and construction, chemicals and
paper, and retailers, smaller firms sutfered
an absolute decline in market values. At
the same time, it is worth noting that
the strong market performance of the
FTSE 100 index is to a certain extent
driven by the strong performance of
utilities and financials, both sectors
heavily populated by larger companies.
Thus, it is evident that size rather than
industry is the key factor in determining
market performance.” From the
perspective of the pracusing fund
manager, this evidence suggests that a
small cap strategy based on sector plays is
likely to be only of limited value. The
size effect is somewhat linked to the
industrial performance but 1t is not
determined by it.
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Figure 6 shows the average annual of small companies and their association
earnings growth for the 30-year period with economic conditions, however, leads
196897 for the same industries, except one to believe that the solution to our
for financials, as in Figure 8. Although it puzzle lies in the market’s expectations
is difficult to draw any firm conclusions about the path of future earnings.
about the association between earnings
and market performance from a visual
inspection of the two figures, there Earnings forecasts
appears to be a broad consistency between The mere existence of strong average
the two sets of data. It is reassuring, for earnings growth rates in the 1980s and
example, to observe that large companies  the sluggish earnings performance of
across almost all industries performed small companies in the 1990s is not, in
better than smaller ones both in terms of  itself, sufficient to explain their
stock price and earnings growth. The corresponding stock market performances
notable exception is the case of in the two decades. First, we saw that, in
distributors and services where small spite of the lower average earnings
companies are superior on both counts. growth by the small companies in the
The leisure and media sector 1s also an 1990s, their year-on-year growth after
interesting example, as it exhibits some of 1993 outpaced the equivalent growth of
the strongest performances both in price large firms. Secondly, earnings growth on
and earnings terms. Of course identifying  its own does not convey the full picture
a broad historical consistency between about the true profitability of a company.
earnings and prices across large and small Return on equity (ROE) is often an
firms does not answer the fundamental equally if not more important
question concerning the disparity in component of value.” Thirdly, the
market performance between the two size  dramatic and persistent underperformance
groups. Taking this evidence together of small firms in the late 1980s and early
with our clues on the risk characteristics 1990s indicates that the deterioration of
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earnings must have taken the market by
surprise. Earnings growth forecasts, for
example, may be biased if analysts fail to
incorporate all available information.

Anomalous behaviour in earnings
forecasts may be associated with
anomalous behaviour by market
participants in price formation. Even
when the available forecasts are efficient,
however, the market may be slow or
completely fail to incorporate such
information into their pricing process.
The evidence of inefficient upwardly
biased earnings forecasts, across the
whole spectrum of stocks, is now well
established.” In fact, Dreman and Berry
(1995) argue, on the basis of their study
of analysts’ forecasts for US stocks from
1972 through 1991, that only ‘a minonty
of estimates fall within a range around
reported ecarnings considered acceptable
to many professional investors’ (p. 30).
There is, however, a controversy as to
whether analysts under-react or
over-react to available information.
While, Abarbanell (1991), Abarbanell and
Bernard (1992) and Ali er al. (1992)
report that analysts systematically
under-react to new information,
DeBondt and Thaler (1990) maintain
that analysts systematically over-react.
Easterwood and Nutt (1999) provide
evidence that appears consistent with
both views. They report that analysts
systematically react to information in an
optimistic manner by under-reacting to
negative information and over-reacting to
positive news. A third view that is
attracting considerable attention maintains
that analysts and investors simply observe
abnormal earnings and price performance
over a relatively short time period and
extrapolate these trends to the future.™
The apparent differences in the quality
of forecasts across different types of firms
may have an impact on their valuation.
If forecasts for small companies, for
example, are less efficient than those
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associated with large companies, as the
evidence tends to suggest, then at least
some of the varability in the size effect
may be linked to the pattern of these
forecasts. In an early study, for example,
Givoly and Lakonishok (1984) examine
the actual and forecasted earnings of
small firms for the 20-year period from
1963 to 1981. They demonstrate that
growth of economic fundamentals is
inversely related to size, and this
relationship is almost monotonic. They
document significant differences between
large and small firms for a variety of
growth measures such as gross margin,
net operating income, sales etc. They
conclude that the size effect in the USA
before 1983 is due to the understatement
of the economic growth of such firms.
Earnings of smaller firms may be
undetr/over-estimated because
information on small firms 1s scarce as a
result of their shorter histories and/or of
their limited analysts’ following.”” This of
course is not surprising. Not only are
there potentially greater financial gains
for investors in the identification of
mispriced securities for large firms, but
there are also greater economic
incentives for analysts’ following of large
firms. In any case, the end result is that
analysts’ earnings forecasts for small firms
are generally inferior to those produced
for large firms. Elgers and Murray
(1992), using 1/B/E/S consensus financial
analyst forecasts and forecasts based upon
the anticipatory behaviour of security
prices, show that firm size is positively
associated with earnings forecasting
accuracy. Moreover, Brown ef al. (1987)
find that forecasts based on time series
models may be more efficient for small
companies than analysts’ forecasts.” This
may be regarded as an opportunity for
some active and skilled managers™
because of its possible implications for
the pricing of such stocks. An analysis by
Arbel and Strebel (1982) suggests that,
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over a 10-year period, the shares of per cent for large firms, it rises to —1.83
those firms neglected by institutions per cent for the smallest size decile
outperform significantly the shares of’ portfolio. The corresponding price
firms widely held by institutons. This reaction differential to positive forecast
superior performance persists over and errors is even more pronounced — a
above any small-firm effect. This had led  positive (.5 per cent for large firms
to the widespread belief that the size against 2.58 per cent for the small firms.
effect is more likely a ‘neglect’ effect. The equivalent stock returns around a

We know that the release of interim longer window of 60 days around the
and annual earnings is associated with announcement provide even further
both increased trading volume and support to the apparent over-reaction of
increased stock return variability. small firms to unexpected earnings
Forthcoming earnings announcements announcements. Similar results are
stimulate private information acquisition reported by Bernard and Thomas (1990)
by investors in the period prior to as well. They find that the failure of
announcement. In additdon, there is an stock prices to reflect fully the
increase in public available information implications of current earnings for future
prior to anticipated announcements. Both  carnings is significantly more pronounced
private and public information are for small companies. Given that there are
expected to increase in the no significant differences in the
pre-announcement period. Freeman predictability of future earnings from a
(1987) shows that the level of series of historical earnings between large
pre-disclosure information available for a  and small firms, the evidence suggests
firm increases with firm size. More sonie pattern of excessive over-reaction
recently, Byard (1998) finds that the to earnings announcements of small
average quality of both public and firms.
private information increases during the Mott and Coker (1993) provide
30 days prior to annual earnings further and more detailed evidence on
announcement. Firm size is found to the asymmuetric response between small
have little or no impact upon the and large companies earnings’ surprises.
average quality of public information They show that small cap stocks over the
available to analysts. The average quality  period 1988-93 reported fewer positive
of the private information acquired by surprises than negative ones m any given
analysts is, however, found to be quarter. An average 19.8 per cent of the
increasing with size, which is consistent companies reported positive surprises
with size-related incentives for analysts to  over the period, whereas 25.6 per cent
engage in private information acquisition.  of the companies posted earnings

A variation of this ‘neglect’ effect is disappoinunents. Furthermore, they show
also reported in the early study of Foster  that, on average, a positive surprise
et al. (1984). They show that small firms  results in an increase in stock prices of
are likely to react more negatively 2.1 per cent relative to Russell 2000 in
(positively) to negative (positive) earnings the first month after reporting earnings;
forecasts™ in the two days surrounding this figure rises to 12.9 per cent over the
the announcement. The return ensuing 12 months. In contrast, negative
differentials between small and large firms  surprises underperform both the universe
are quite marked; while the cumulative and the market across all periods.
abnormal return in the two days around  Overall, negative surprises fall 0.9 per
a negative forecast error is only —0.81 cent relative to the Russell 2000 in the
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cap stocks

(1987-97)

Small Large

Positive (%) Negative (%) Positive (%) Negative (%)
1987 -1.41 -8.09 -847 -17.88
1088 23.33 3.48 23.87 10.89
1989 -3.38 -17.61 10.67 -3.20
1990 12.41 -9.65 7.59 —2.39
1991 41,65 3.77 19.74 2.23
1992 43.26 22.56 22.89 16.27
1993 35.92 9.01 13.21 3.42
1994 13.19 -7.26 12.67 8.98
1985 398.79 15.61 29.18 68.77
1996 9.81 -14.36 14.33 -2.12
Average 21.46 -0.25 14.55 2.30

Source: Levis and Liodakis (1999}

first month after reporting earnings, with
the relative decline falling to 3.5 per cent
at the end of a 12-month period.

A number of UK studies, such as Patz
(1989), Capstaff et al. (1995), Hussain
(1998) and Levis and Liodakis (2001) also
suggest that, at a given horizon, analysts’
forecasts for large firms are superior to
those of small firms. More specifically,
Capstaff er al. (1995) find that UK
analysts, like thetr US counterparts,
generally over-react to earnings-related
news across the whole market size
spectrum. This tendency, however, is
more pronounced for small companies.
Analyses’ forecasts of smaller firms appear
to impound even less earnings related
information and are generally more
over-optimistic and overstated than
equivalent forecasts for large firms.
Unfortunately the extent of the
differences in the forecast bias and
efficiency for small firms is not known as
this study does not provide detailed
statistical evidence on this issue. It is not
also clear whether the biases in small
companies forecasts are consistent across
different forecast horizons. Moreover, the
Capstaff et al. (1995) study is based on
the period February 1987 to Decernber
1990. This is a period with relatively
narrow coverage for UK small companies

in the I/B/E/S universe and it spans
over August 1988, the month that has
been identified as the turning point for
the performance of small companies in
UK.

The preliminary investigation on
analyst forecasts is based on a longer time
pertod — January 1987 to March 1998
— and covers the entire universe of
I/B/E/S forecasts for UK companies, ie
an average of about 1,300 companies per
year. The evidence provides some
relevant insights to the small companies
performance record in recent years,

Figures 7 and 8 show that analysts’
forecasts in general are optimistic and
inefficient; this is particularly pronounced
tor longer (6—12 months) mvestment
horizons. In fact, for shorter investiment
horizons, analysts’ forecasts for large
companies appear to be pessimistic.

The extent of the over-optimism
varies across the 10-ycar period of the
analysis. The bias in forecasts 1s
particularly pronounced during the
recession in the early 1990s, suggesting
that analysts were rather slow to grasp
the implications of the economic
downturn for corporate profitability.

Analyst forecasts are particularly biased
for small companies in general and during
the recession period in particular. The
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Figure 9 Size of IPOs
evidence suggests a monumental failure by seasoned equity offerings. IPOs in the
analysts to adjust their expectations for UK, for example, appear to
small companies at the end of the 1980s underperform seasoned tirms by an
and beginning of the 1990s. average of about 12 per cent in the three
There are significant differences in years following their initial listing. Figure
error forecasts across different industries. 9 shows that, during the period 1980-88,
[t 1s interesting to note that the largest about 98 per cent of the IPOs belonged
forecast errors are found in technology to the first nine size deciles at the time
stocks, health and household products, of their listing. Although it may be
while the lowest are in financials and tempting to infer an association between
utilities. The mapping of industry loading long-run underperformance of 1POs and
across small and large stocks and forecast  small cap underperformance, it is worth
errors is pointing to an obvious pattern, bearing in mind that the period 1980-88
but further analysis is necessary before was overall a period of good
drawing any definite conclusions. performance for small companies. There
Table 6 shows that the impact of is another important piece of evidence,
earnings surprises, both positive and however, that appears to be relevant. In
negative, on subsequent stock prices is the four-year period 1985-88, there was
markedly larger for small companies. The an unprecedented growth in IPO acavity
sharp reversal in the small firms in the London market: a total of 477
performance in 1989 and 1990 are new issues were listed in the Main and
directly related to the huge negative now defunct Unlisted Securities Markets.
carnings surprises observed for this group  In the same four-year period, the
of companies at the time.” London market also experienced a burst
Support for the over-reaction of seasoned equity offerings.™ Levis
argument is offered from a surprisingly {1995b) reports a record number of 823
different stream of literature as well. A seasoned equity offerings during this
number of studies’™ in the USA and UK  period. Thus, it appears that in the three
document significant long-run market years leading to turning point for the
and operating underperformance for performance of small companies the
initial public offerings (IPOs) and London market was enduring a glut of
392 Journal of Asset Management Vol. 2, 4, 368-397 © Henry Stewart Publications 1470-8272 (2002)
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equity issuing activity involving a
disproportional number of small to
medium-size firms.

The reversal of the size effect is not
due to the long-run underperformance of
PO and SEOs. Nevertheless, it is worth
noting that Loughran (1993} finds that of
the 5.7 per cent difference in returns
between NYSE and NASDAQ stocks in
the first five deciles (based on NYSE
ranking), 60 per cent i1s due to the poor
(long-run) performance of IPOs on
NASDAQ. A difference of 2.3 per cent
remains after purging NASDAQ returns
of an PO effect; [POs are much more
heavily concentrated on NASDAQ than
on NYSE. The link between the size
effect and issuing activity les in the
earnings forecasts for 1POs.

In their study of earnings forecasts for
IPOs and their relation to long-run
performance, Rajan and Servaes (1997)
show that analysts are excessively
over-optimistic about the earnings and
growth performance of IPOs; this
over-optimism is not just a reflection of
a positive sentiment sweeping across the
whole market. Moreover, firms with the
highest growth projections at the time of
the [PO substantially underperform
various benchmarks, whereas firms with
the lowest growth projections outperform
these benchmarks. The difference in
returns between the two extreme
quartiles, in terms of growth projections,
is more than 100 per cent. Rajan and
Servaes (1997) argue that this evidence
‘indicates that investors appear to believe
the inflated long-term growth’ (p. 509).
Loughran and Ritter (1995) and Levis
and Michailides (2001) for the UK also
argue that firms take advantage of such
‘windows of opportunity’ to issue stock,
while Lerner (1994) demonstrates similar
patterns for privately held venture-backed
biotechnology firms. The high
expectations for future carnings growth
appears to be fuelled by strong pre-listing
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performances of these companies. Jain
and Kini (1994) analyse the earnings
performance of TPO firms. They show
that these firms perform very well prior
to the IPO, but very poorly afterwards.
In short, there are some good grounds
for believing that the reversal of the size
effect is related to the issuing activity. If
new companies are searching for
windows of opportunity to come to the
market, their valuations are likely to be
optimuistic at the time of the flotation
and are adjusted downwards when their
true potendal becomes better understood.
The tendency of IPOs and SEOs to
populate the small size groupings, stacks
heavy odds against the long-term
performance of these companies.

Conclusions

The long history of strong
outperformance by small cap stocks in
the UK ended in the late 1980s. Since
then, their average performance has
lagged significantly behind their largest
counterparts. The size effect is not
entirely independent of other firm
characteristics such as price-earnings
rating, book-to-price ratio and price. It
goes through long cycles, which broadly
correspond to the general economic
cycles, but this cyclical pattern of the
size effect was broken in recent years.
Tests of conditional asset-pricing models
suggest that small firms have different
sensitivities to the risk factors
determining stock prices. Small firms, for
example, are more likely to be adversely
affected by unexpected increases in
inflation and deterioration in credit
conditions. Thus, conventional risk
measures (betas) fail to reflect the
inherent risks of small firms. Such firms
are, however, riskier in terms of higher
mortality, lower liquidity, higher
short-term borrowings and higher
volatility of earnings.
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The positive size effect in the 1980s is 7 See Levicand Stelaros (154949).
associated with strong underlying growth 8 S}TUd(“) ‘m“_{.("“wf (1\9(‘)8_" report 1 r’”"_"lf‘_l pattern
s of underperformance tor small fimis across other
in the COI‘TCSPOHdng eamillgs of small European and emerging cquiry markets in recent
firms. Although the average earnings years.
gTO\N’th pmf()rmance of small firms 9 It Shou}d 1?1‘ flotc}i that tlvn‘ Fama and French (1988)
. . . ;lpproa(h hllﬂcrﬂ from vanous cconometric Pr()l“le”]\:
remained quite robust in the second part The most obvious one arises from the use of
of the ]99()5, their intm—group Volatﬂity overlapping observations in their regressions, which
increased markedly. The 6;11’I1i112;5 Q,I'O\’Vth ultimately results in biased regression coefhicients.

‘ N Although they attempt to correct this bias by using
of the small cap sector appears to be a Monte Carlo approach, it 1s difficult to ascertain
driven by a relative]y small number of to what extent their results are biased owing to the
C()mpanics in this sector. Although there autocorrelation of overlapping returns. Similar results

) . . are obtained, however, by Campell ¢ af. {1997)
are some differences in market and S

using variance rado tests.

c‘amings grO\Vth PCI{OTIHJHC@ across 10} The results are based on Levis and Kalliontzi (1993).
different sectors, the apparent size effect 11 They clssify a restrictve policy environment as a
cannot be accounted for by sectoral penod_of nereases in l?ed dl?count rates and an

. ., . expansive oine as a period of declines in discount rates.
differences. The ;ma]ysts carnings 12 Their approach is based on the standard arbitrage
forecasts for small firms are consistently model developed by Chen o al. (1983).
more Optil)liStiC than equivalent f()rccasts 13 Taylor and Poon (1991) and Clﬂrtt and 'ljhnm‘\\

- - (1994) arc the two known cxceptions of
for ]arge firms. unconditional factor models for the UK. Their

The reversal of the size effect may also results are rather ambivalent owing to short time

be associated with large volumes of periods and Timited data sees.

R . . .. T4 In the absence of a precise asset pricing theory, a
equity Vsumg &lCtl\»Tlt.y. Large \/’OlFll'Ilt‘S of number of other economic variables were also
L‘qU.itY 1ssuance activity are assoclated tested; they include changes i the exchange rate,
with hlgh initial pl‘iCt“S resulting from monthly changes in retail sales and the CBI1
over-optimistic prices. Price _ C_‘.mﬁdemc indicator.

. i . . 15 Similar results are documented by Levis (1985).
over-optumism 1s associated with Corhay o ol (1987} and Strong (1996).
subsequent IOI]g—tt‘ﬂﬂ underpc'rf()rnmnce. 16 Berk (1995b) argues that the negative relation

between market value and return stems directly from
Acknowledgements the theoretical inverse relation between marker value
R ) and risk. Accordingly, the size cffect should not be
I gratefully acknowledge the support and suggestions for =
Co : LT - regarded as an anomah:
carrying out some of this research from John Moxon. - (Iiun ad Chen (]tJ()1l') define leverage as the ratio
Mike Lenhott, Simon Kev. Nick Tessaromatis, Manolis . L . © . .
. . . o . of the sum of the book value of current liabilides,
Liodakis and Michael Steliaros. 1 also appreciate the .

. e long—term debr and preferred stock over the market
comments of the INQUIRE September 2000 © . . ! N
conference participants. \j‘\lue of equity as of f11n‘ end of the previous year.

I8 See, for example. Levis (1989h).
19 Extel Small Companies Sector Survey 1998,
Notes 20 Market mmpact is the price dislocation caused by
I Size interactions with other porttolio formation demand for Hgudity beyond the size prevailing at
procedures such as price-carnings ratio, dividend the current bid and oftered prices. Opportunity costs
yield and price. For UK evidence on these issues see refer to the costs of unexecuted trades represented
Levis {1989a). by unused cash.
2 See. for exaumnple. Fouse (1989). 21 Lucas (1977) considers the cvclicality of corporate
3 For a review of the evidence and explanations see carnings as one of the seven main features of
Jacobs and Levy (1989), Dimson and Marsh (1989), macroeconomic Huctuations,
Dimson and Marsh (19992} and Hawawini and 22 Although camings play a kev role in understanding
Keim (1999), the cross-sectdonal behaviour of stock returns. Lev
4 See for example, Clive Wolman, ‘Thinking Small (1989) argues that they explain only a small
Can Bring Big Benehs'. Financial Tioes, 22nd Junc, percentage (less than 10 per cent) of the
1985, and Barbara Elis, “When It Pays to Think contemporineous change in stock prices.
Small’, Guardian, 7th June, 1986, 23 Levis (1987), for example, demonstrates that size 18
5 Extel Srallt Companies Sector Survey 1998, not a detemiining factor in Investment Trusts
6 Almost identical results are obtained tor the performance during the pernod 1957-80.
NASDAQ market on its own. 24 Bryan er al. (1998), on the basis of their analysic of
394 Journal of Asset Management Vol. 2, 4, 368-337 © Henry Stewart Publications 1470-8272 (2002)
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100 toternational firms, argue that market-to-book
ratios are related more directly to returns on book
equity than carnings growth

25 Sve, for example, Fried and Givoly (1982) and
Brous (1992).

26 Sce Lakonishok et al. (1994) and La Porta (1996).

27 See Barry and Brown (1984).

28 For evidence on the superiority of analysts’ forecasts

over time series forecasts see Brown of al. (1987)
and Kross er al. (1990).
29 According to The Economist (1998}, fund managers
such as Scroders and Fideliey consider smaller
companies as ‘their most promising hunting ground’
(12th December, p. 109},
Foster et al. (1984} define unexpected earnings

2

(forecast error) using a tirne series model based on
historical earnings rather than analvsts’ forecasts.

See Levis and Liodakis (1999).

See, for example. Levis (1993, 1995a). Levis and
Gerbich (1999) and Levis and Thomas (1995) for
the UK, and Ritter (1991) and Loughran and Ritter
(1993, 1997} for the US.

33 See Ratter (1984) for a graphical illustration of ‘hot

w W
I —

issue” markerts.
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Equity and the Small-Stock Effect

The capital
asset pricing
model shows
risk inherent

in return on

equity. But
something
goes wrong
when it's
used for
small-sized

companies.

42

oes the size of a company affect

the rate of return it should earn?

If smaller companies should earn

a higher return than larger firms,

then small utilities, because of
their size, should be allowed to adjust the
rates they charge to customers.

By far the most notable and well-
documented apparent anomaly in the
stock market is the effect of company size
on equity returns. The first study focusing
on the impact that company size exerts on
security returns was performed by Rolf
W. Banz. Banz sorted New York Stock Ex-
change (NYSE) stocks into quintiles based
on their market capitalization (price per
share times number of shares outstand-
ing), and calculated total returns for a
value-weighted portfolio of the stocks in
each quintile. His results indicate that re-
turns for companies from the smallest
quintile surpassed all other quintiles, as
well as the Standard & Poor’s 500 and
other large stock indices. A number of
other researchers have replicated Banz’s
work in other countries; nevertheless, a
consensus has not yet been formed on
why small stocks behave as they do.

One explanation for the higher re-
turns is the lack of information on small

companies. Investors must search more
diligently for data. For small utilities, in-
vestors face additional obstacles, such as a
smaller customer base, limited financial
resources, and a lack of diversification
across customers, energy sources, and ge-
ography. These obstacles imply a higher
investor return.

The Flaw in CAPM

One of the more common cost of eq-
uity models used in practice today is the
capital asset pricing model (CAPM). The
CAPM describes the expected return on
any company’s stock as proportional to
the amount of systematic risk an investor
assumes. The traditional CAPM formula
can be stated as:
R, = [B.xRP]+ R,

s

where:

R, = expected return or cost of
equity on the stock of
company “s”

B = the beta of the stock of
company “s”

RP = the expected equity risk
premium

Ry = expected return ona riskless
asset.

Table 1: The Size Premium in CAPM
(By Decile Portfolio in NYSE, 1926-94)

Source: SBBI 1935 Yearbook

Arithmetic Actual Retun CAPM Return Size Premium
Mean in Excess of in Excess of (Retumn in
Decile Beta Retum Riskless Rate** Riskiess Rate** Excess CAPM)
1 0.90 11.01% 5.88% 6.33% -0.44%
2 1.04 13.09 7.97 7.34 0.63
3 1.09 13.83 8.71 7.70 1.01
4 1.13 1444 9.32 7.98 1.33
5 117 15.50 10.38 8.22 2.16
6 1.19 15.45 10.33 8.38 1.95
7 1.24 15.92 10.79 8.75 2.05
8 1.29 16.84 11.72 9.05 267
9 1.36 17.83 12.71 9.57 3.14
10 147 21.98 16.86 10.33 6.53

*Belas are estimated from monthiy returns in excess of the 20-year government bond incoms retum, January 1926-December 1994.
**Historical riskiess rate measured by the 69-year arithmetic mean income return component of 20-year government bonds.

Pusuic UrniLmes ForRTNIGHTLY, October 15, 1995
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Table 2: CAPM vs. CAPM w/ Size Premium

(By Percontile for Eleclrc, 8as, and Sanliary Services Uthitles)

CAPM with
CAPM Size Premium
90th Percentile 16.42% 18.92%
75th Percentile 12.56% 14.72%
Median 10.89% 12.58%
25th Percentile 9,86% 11.39%
10th Percentile 8.63% 10.65%
(Weighted by Market Capitaitzation)
CAPM with
CAPM Size Premium
Industry Compaosite 11.76% 12.33%
Large Gompany
Composite 12.05% 12.07%
Small Company
Composite 13.93% 17.95%

Source: Cost of Capital Quarterly ‘95 Yearbook by ibboison Associates
Note: Public ulilities include efectric, gas, ad Saiary sesvices companies.

Table 1 shows beta and risk premiums over the
past 69 years for each decile of the NYSE. It shows
that a hypothetical risk premium calculated under
the CAPM fails to match the actual risk premium,
shown by actual market returns, The shortfall in the
CAPM return rises as company size decreases, sug-
gesting a need Lo revise the CAPM.

The risk premium component in the actual re~
turns (realized equity risk premiumy) is the return
that compensates investors for taking on risk equal to
the risk of the market as a whole (estimated by the
69-year arithmetic mean return on large company
stocks, 12.2 percent, less the historical riskless rate).
The risk premium in the CAPM returns is befa multi-
plied by the realized equity risk premium.

The smaller deciles show returns not fully ex-
plainable by the CAPM. The difference in risk premi-
ums (realized versus CAPM) grows larger as one
moves from the largest companies in decile 1 to the
smallest in decile 10. The difference is especially pro-
nounced for deciles 9 and 10, which contain the
smallest companies.

Pusue Uniumes Formvichrry, October 15, 1995

Based on this analysis, we modify the CAPM
formula to include a small-stock premium. The
modified CAPM formula can be stated as follows;

R, =[B;xRP] + R, + 5P
where:

SP = small-stock premium.

Because the small-stock premium can be identi-
fied by company size, the appropriate premium to
add for any particular company will depend on its
equity capitalization. For instance, a utility with a
market capitalization of $1 billion would require a
smaill capitalization adjustment of approximately 1.3
percent over the traditional CAPM; at $400 million,
approximately 2.1 percent, and at only $100 million,
approximately 4 percent.

Again, these additions to the traditional CAPM
represent an adjustment over and above any in-
crease already provided to these smaller companies
by having higher betas.

implications for Smaller Utilities

These findings carry important ramifications for
relatively small public utilities. Boosting the tradi-
tional CAPM return by a full 400 basis points for
small utilities translates into a substantial premium
over larger utilities.

Table 2 shows the results of an analysis of 202
utility companies that calculated cost of equity
figures. Composites (arithmetic means) weighted by
equity capitalization were also calculated for the
largest and smallest 20 companies. The results show
the impact size has on cost of equity.

Fot the traditional CAPM, the large-company
composite shows a cost of equity of 12.05 percent;
the small company composite, 13.93 percent. How-
ever, once the respective small capitalization pre-
mium is added in, the spread increases dramatically,
to 12.07 and 17.95 percent, respectively. Clearly, the
smaller the utility (in terms of equity capitalization),
the larger the impact that size exerts on the expected
return of that security. W

Michael Annin, CFA, is a senior consultant with Ibbotson
Associates, specializing in business valuation and cost of
capital analysis. He oversees the Cost of Capital Quar-
terly, a reference work on using cost of capital for company
valuations,
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THE RELATIONSHIP BETWEEN RETURN AND MARKET VALUE
OF COMMON STOCKS*

Rolf W. BANZ
Northwestern University, Evanston, I1. 60201, USA
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.
This study examines the empirical relationship between the return and the total market value of
NYSE common stocks. It is found that smaller firms have had higher risk adjusted returns, on
average, than larger firms. This 'size effect” has been in existence for at least forty years and is
evidence that the capital asse! pricing model is misspecified. The size effect is not linear in the
marke! value; the main effect occurs for very small firms while there is little difference in return
between average sized and large firms. It is not known whether size per se is responsible for the
effect or whether size is just a proxy for one or more true unknown factors correlated with size

1. Introduction

The single-period capital asset priciig model (henceforth CAPM) pos-
tulates a simple linear relationship between the expected return and the
market risk of a security. While the results of direct tests have been
inconclusive, recent evidence suggests the existence of additional factors
which are relevant for asset pricing. Litzenberger and Ramaswamy (1979)
show a significant positive relationship between dividend yield and return of
common stocks for the 1936-1977 period. Basu (1977) finds that price~
earnings ratios and risk adjusted returns are related. He chooses to interpret
his findings as evidence of market inefficiency but as Ball (1978) points out,
market efficiency tests are often joint tests of the efficient market hypothesis
and a particular equilibrium relationship. Thus, some of the anomalies that
have been attributed to a lack of market efficiency might well be the result of
a misspecification of the pricing model.

This study contributes another piece to the emerging puzzle. It examines
the relationship between the total market value of the common stock of a
firm and its return. The resulfs show that, in the 1936-1975 period, the
common stock of small firms had, on average, higher risk-adjusted returns

“This study is based on part of my disserlation and was completed while 1 was at the
University of Chicago. 1 am gratefiil to my coramittee, Myron Scholes (chairman), John Gould,

Rogcr Ibbotson, Jonathan Ingersoll, and especially Eugene Fama and and Merton Miller, for
their advice and comments. I wish to acknowledge the valuable comments of Bill Schwert on

carlier drafts of this paper.

869



SOAH Docket No. 473-21-2606
PUC Docket No. 52195

TIEC's 1st, Q. No. TIEC 1-2
Attachment 46

Page 2 of 16

4 R W. Banz, Return and firm size

than the common stock of large firms. This result will henceforth be referred
to as the ‘size effect’. Since the results of the study are not based on a
particular theoretical equilibrium model, it is not possible to determine
conclusively whether market value per se matters or whether it is only a
proxy for unknown true additional factors correlated with market value. The
last section of this paper will address this question in greater detail.

The various methods currently available for the type of empirical research
preseated in this study are discussed in section 2. Since there is a consider-
able amount of confusion about their relative merit, more than one technique
is used. Section 3 discusses the data. The empirical results are presented in
section 4. A discussion of the relationship between the size effect and other
factors, as well as some speculative comments on possible explanations of the

results, constitute section 5.

2. Methodologies

The empirical tests are based on a generalized asset pricing model which
allows the expected return of a common stock to be a function of risk § and
an additional factor ¢, the market value of the equity.! A simple linear
relationship of the form

ER)=yo+ 71 Bi+ 20— &)/ n]s (1)
is assumed, where

E(R;)=expected return on security i,

yo  =expected return on a zero-beta portiolio,

y,  =expected market risk premium, -

¢, =market value of security i, -

¢n =average market value, and

y, =constant measuring the contribution of ¢, 10 the expected return of a
security.

If there is no relationship between ¢, and the expected return, ie, y, =0, (1)
reduces to the Black {1972) version of the CAPM.

Since expectations are not observable, the parameters in (1) must be
estimated from historical data. Several methods are available for this
purpose. They all involve the use of pooled cross-sectional and time series
regressions to estimate yy, ;. and .. They differ primarily in (a) the
assumption concerning the residual variance of the stock returns (homosced-
astic or heteroscedastic in the cross-sectional), and (b) the treatment of the

'In the empirical tests, ¢ and ¢, arc defined as the market proportion of security i and
average marke! proportion, respectively The two specifications are, of course. equivalent.
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errors-in-variables problem introduced by the use of estimated betas in (1).
All methods use a:constrained optimization procedure, described in Fama
(1976, ch. 9), to generate minimum variance (m.v.) portfolios with mean
returns vy, i=0,..,2. This imposes certain constraints on the portiolio
weights, since fron‘i (1)

ER)=p=yo L Wi+ 2 W)
+vz{<§; Wit~ bmy, wj) / qu], i=0,...,2, (2)

where the w; are the portiolio proportions of each asset j, j=1,..,N. An
examination of (2) shows that Fo is the mean return of a standard HLV.
portfoho (3. w;=1) with.zero beta and ¢,=) wid;=¢, [to make the
second and third terms of the right-hand 51de of (2) vanish]. Similarly, §, is
the mean return on a zero-investment m.v. portfolio with beta of one and
¢, =0, and §, is the mean return on a m.v. zero-investment, zero-beta portlolio
with ¢,=¢,,. As shown by Fama (1976, ch. 9), this constrained optimization
can be performed by running a cross-sectional regression of the form

Ry=Yor + V1.8 + 728 (D — o) P d + Eirs i=1,..,N, 3)

on a period-by-period basis, using estimated betas f, and allowing for either
homoscedastic or heteroscedastic error terms. Invoking the usual stationarity
arguments the final estimates of the gammas are calculated as the averages of
the T estimates.

One basic approach involves grouping individual securities into portfolios
on the basis of market value and security beta, reestimating the relevant
parameters {beta, residual variance) of the portfolios in a subsequent period,
and finally performing either an ordinary least squares (OLS) regression
{Fama and MacBeth (1973)] which assumes homoscedastic errors, or a
generalized least squares {GLS) regression [Black and Scholes (1974)] which
allows for heteroscedastic errors, on the portfolios in each time period.?
Grouping reduces the errors-in-variables problem, but is not very efficient
because it does not make use of all information. The errors-in-variables
problem should not be a factor as long as the portfolios contain a reasonable
number of securities.?

Litzenberger and Ramaswamy (1979) have supggested an aliernative
method which avoids grouping. They allow for heteroscedastic errors in the
cross-section and use the estimates of the standard errors of the security

Black and Scholes {1974} do not take accounmt of heteroscedasticity, even though their
method was designed to do so.
*Rlack, Jensen and Scholes (1972, p. 116)
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betas as estimates of the measurement errors. As Theil (1971, p. 610) has
pointed out, this method leads to unbiased maximum likefhood estimators
for the gammas as long as the error in the standard error of beta is small
and the standard assumptions of the simple errors-in-variables model are
met. Thus, it is very important that the diagonal model is the correct
specification of the return-generating process, since the residual variance
assumes a critical position in this procedure. The Litzenberger—Ramaswamy
method is superior from a theoretical viewpoint; however, preliminary work
has shown that it leads to serious problems when applied to the model of
this study and is not pursued any further.*

Instead of estimating equation (3) with data for all securities, it is also
possible to construct arbitrage portfolios containing stocks of very large and
very small firms, by combining long positions in small firms with short
positions in large firms. A simple time series regression is run to determine
the difference in risk-adjusted returns between small and large firms. This
approach, long familiar in the efficient markets and option pricing literature,
has the advantage that no assumptions about the exact functional re-
lationships between market value and expected return need to be made, and
it will therefore be vsed in this study.

3. Data

The sample includes all common stocks quoted on the NYSE for at least
five years between 1926 and 1975. Monthly price and return data and the
number of shares outstanding at the end of each month are avajlable in the
monthly returns file of the Center for Research in Security Prices (CRSP) of
the University of Chicago. Three different market indices are used; this is in
response to Roll's {1977) critique of empirical tests of the CAPM. Two of the
three are pure common stock indices — the CRSP equally- and value-
weighted indices. The third is more comprehensive: a value-weighted com-
binatien of the CRSP value-weighted index and return data on corporate
and government bonds from Ibbotson and Sinquefield (1977) (henceforth
‘market index’).® The weights of the components of this index are derived
from information on the total market value of corporate and government
bonds in various issues of the Survey of Current Business (updated annually)
and from the market value of common stocks in the CRSP monthly index
file, The stock indices, made up of riskier assets, have both higher returns

*If the diagonal model (or market model) is an incomplete specification of the return
generating process, the estimate of the standard error of beta is likely to have an upward bias,
since the residual variance estimate is too large. The error in the residual vasiance estimate
appears to be related to the second factor. Therelore, the resulting gamma estimates are biased.

*No pretense is made that this index is complete; thus, the usc of quotation marks. It ignotes
real estate, foreipn assets, etc.; it should be considered a first step toward a comprehensive index.
Sece Ibbotson and Fall (1979),
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and higher risk than the bond indices and the ‘market index’.® A time series
of commercial paper returns is used as the risk-free rate.” While not actually
constant through time, its variation is very small when compared to that of
the other series, and it is not significantly correlated with any of the three

indices used as market proxies.

4. Empirical results

4.1. Results for methods based on grouped data

The portfolio selection procedure used in this study is identical to the one
described at length in Black and Scholes (1974). The securities are assigned
to one of twenty-five portfolios containing similar numbers of securities, first
to one of five on the basis of the market value of the stock, then the
securities in each of those five are in turn assigned to one of five portfolios
on the basis of their beta. Five years of data are used {or the estimation of
the security beta; the next five years' data are used for the reestimation of the
portfolio betas. Stock price and number of shares outstanding at the end of
the five year periods are nsed for the calculation of the market proportions.
The portfolios are updated every year. The cross-sectional regression {3) is
then performed in each month and the means of the resulting time series of
the gammas could be {and have been in the past) interpreted as the final
estimators. However, having used estimated parameters, it is not certain that
the series have the theoretical properties, in particular, the hypothesized beta.
Black and Scholes (1974, p. 17) suggest that the time series of the gammas be
regressed once more on the excess return of the market index. This
correction involves running the time series regression {for 7,}

}72l—RF!m&Z—*-EZ(RmI—.RFI)-*‘EZP (4)
It has been shows earlier that the theoretical §, is zero. (4) removes the
effects of a non-zero f, on the return estimate 7, and &, is used as the final

estimator for y, — Rp. Similar corrections are performed for y, and y,. The

*Mean monthly returns and standard deviations for the 1926-1975 period are:

Mean return  Standard deviation

‘Market index’ 0.00M6 0.0178
CRSP value-weighted index 0.0085 0.0588
CRSP equally-weighted index 00120 0.0830
Government boad index 0.0027 0.0557
Corporate bond index 0.0032 00142

"I am gratefu! to Myron Scholes for making this series available. The mean monthly return
for the 19261975 period is 0.0026 and the standard deviation is 00021,
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derivations of the f§,, i=0,...,2, in (4} from their theoretical values also allow
us to check whether the grouping procedure is an effective means to
eliminate the errors-in-beta problem.

The results are essentially identical for both OLS and GLS and for all
three indices. Thus, only one set of results, those for the ‘market index” with
GLS, is presented in table 1. For each of the gammas, three numbers are
reported: the mean of that time series of returns which is relevant for the test
of the hypothesis of interest {i.e., whether or not ¥, and §, are different {rom
the risk-free rate and the risk premium, respectively), the associated r-
statistic, and finally, the estimated beta of the time series of the gamma from
{4). Note that the means are corrected for the deviation from the theoretical
beta as discussed above.

The table shows a significantly negative estimate for y, for the overall time
period. Thus, shares of firms with large market values have had smaller
returns, on average, than similar small firms. The CAPM appears to be
misspecified. The table also shows that y, is different from the risk-free rate.
As both Farma (1976, ch. 9) and Roll (1977) have pointed out, if a test does
not use the true market portfolio, the Sharpe-Lintner model might be
wrongly rejected. The estimates for y, are of the same magnitude as those
reported by Fama and MacBeth {1573} and others. The choice of a market
index and the econometric method does not affect the results. Thus, at least
within the context of this study, the choice of a proxy for the market
portfolio does not seem to affect the results and allowing for heteroscedastic
disturbances does not lead to significantly more efficient estimators.

Before looking at the results in more detail, some comments on economet-
ric problems are in order. The results in table ! are based on the ‘market
index” which is likely to be superior to pure stock indices from a theoretical
viewpoint since it includes more assets [Roll (1977)]. This superiority has its
price. The actual betas of the time series of the gammas are reported in table
1 in the columns labeled f;. Recall that the theoretical values of f, and 8,
are zero and one, respectively. The standard zero-beta portfolio with return
¥o contains high beta stocks in short positions and low beta stocks in long
positions, while the opposite is the case for the zero-investment portfolio with
return ¥,. The actual betas are all significantly different from the theoretical
values. This suggests a regression effect, ie., the past betas of high beta
securities are overestimated and the betas of low beta securities are under-
estimated.® Past beta is not completely uncorrelated with the error of the
current beta and the instrumental variable approach to the error-in-variables
problem is not eatirely successful.?

There is no such effect for §, because that portfolio has both zero beta and zero investment;
ie, net holdings of both high and low beta securities are, on average, zero.
*This result is first documented in Brenner (1976) who examines the original Fama-McBeih

{1973} time series of yy,.

874



CLS8

Portfolio estimators for yg, y, and y, based on the ‘market index’ with generalized least squares estimation®

Table {

Ry =TFortFrabu+ 72l — el Pl

SOAH Docket No. 473-21-2606

PUC Docket No. 52195
TIEC's 1st, Q. No. TIEC 1-2
Attachment 46

Page 7 of 16

m
Period  fo—Re  ith-Re o Fi=Ru—Rel iy =Ry ~Re)) By 2 i) By x
2
1936-1975  0.60450 276 0.45 ~-0.00092 - 100 0.75 -000052 —-292 0.01 8
1936-1955  0.00377 1.66 043 - 0.00060 -0.80 0.30 —-0.00043 212 0.01 ?
1956-1975  0.00531 222 0.46 —0.00138 —0.82 073 —000062  ~2.09 0.01 5
1936-1945  0.00121 0.30 0.63 -0.00098 ~0.77 0.82 000075 -232 -0.01 B
1946-1955  0.00650 2.89 0.03 -{.00021 -0.26 0.75 —000015  —~0.65 0.06 :
1956-1965  0.00494 2.02 0.34 —{.00098 —0.56 0.96 -0.00039 -127 -00L g
1966-1975 000596 143 0.49 ~0.00232 ~0.80 0.69 -0.00080  —1.55 0.01 @
Iy
o

*fo~ Rr=mean dilference between return on zero beta portfolio and risk-free rate, §, - (R — Rpi==mean difference between actual

risk premium (f, } and risk premium stipulated by Sharpe-Lintner model (Ry, — Rp). §; =size premium.

, =actual estimated market risk

of 7, (theoretical values: fo=0, #, =1, §,=0); all flo, B, are significantly differcnt from the theoretical values. (- }=t-statistic.
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The deviations from the theoretical betas are largest for the ‘market index’,
smaller for the CRSP value-weighted index, and smallest for the CRSP
equally-weighted index. This is due to two factors: first, even if the true
covariance structure is stationary, betas with respect to a value-weighted
index change whenever the weights change, since the weighted average of the
betas is constrained to be equal to one. Second, the betas and their standard
errors with respect to the ‘market index’ are much larger than for the stock
indices (a typical stock beta is between two and three), which leads to larger
deviations — a kind of ‘leverage’ effect. Thus, the results in table 1 show
that the final correction for the deviation of f, and B, from their theoretical
values is of crucial importance for maket proxies with changing weights.

Estimated portfolio betas and portfolic market proportions are ({ne-
gatively) correlated. It is therefore possible that the errors in beta induce an
error in the coefficient of the market proportion. According to Levi {1973),
the probability limit of ¥, in the standard errors-in-the-variables model is

plim §, =y, /(1 + (cZ e3P} <yy,
with
D= (6t 40t} 0201, >0,

where of, 6% are the variances of the true factors § and ¢, respectively, o2 is
the variance of the error in beta and «,, is the covariance of 8 and ¢. Thus,
the bias in §, is unambiguously towards zero for positive y,. The probability
limit of §, —y, is [Levi (1973}

phm {§,—y,)= (02 612 -7 }/D.

We find that the bias in ¥, depends on the covariance between B and ¢ and
the sign of y,. If ¢,, has the same sign 4s the covariance between f§ and ¢,
ie, 04,<0, and if y,>0, then plim(§,—y,)<0, ie, plimJ, <y, I the
grouping procedure is not successful in removing the error in beta, then it is
likely that the reported §, overstates the true magnitude of the size effect. If
this was a serious problem in this study, the results for the different market
indices should reflect the problem. In particular, using the equally-weighted
stock index should then Jead to the smallest size effect since, as was pointed
out earlier, the error in beta problem is apparently less serious for that kind
of index. In fact, we find that there is little dilference between the estimates.t®

For the overall time period, §, with the equally-weighted CRSP index is —0.00044, with the
value weighted CRSP index —~0.00044 as well as opposed to the ~0.00032 for the ‘market -
index® repotted in table 1. The estimated betas of 7 and §, which reflect the degree of the error
in beta problems are 0.07 and 0.91, respectively, for the equally-weighted CRSP index and 013
and 0.87 for the value-wejghted CRSP index.
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Thus, it does not appear that the size effect is just a proxy for the
unobservable true beta even though the market proportion and the beta of
securities are negatively correlated.

The correlation coefficient between the mean market values of the twenty-
five portfolios and their betas is significantly negative, which might have
introduced a multicollinearity problem. One of its possible consequences is
coefficients that are very sensitive to addition or deletion of data. This effect
does not appear to occur in this case: the results do not change significantly
when five portfolios are dropped from the sample. Revising the grouping
procedure - ranking on the basis of beta first, then ranking on the basis of
market proportion — also does not lead to substantially different results.

4.2. A clober look at the results

An additional factor relevant for asset pricing -~ the market value of the
equity of a firm — has been found. The results are based on a linear model,
Linearity was assumed only for convenience and there is no theoretical
reason (since there is no model) why the relationship should be linear. If it is
nonlinear, the particular form of the relationship might give us a starting
point for the discussion of possible causes of the size effect in the next
section. An analysis of the residuals of the twenty-five portfolios is the easiest
way to look at the linearity question. For each month f, the estimated

residual return
éilmRif”)?Or—');1135:“1;2|[(¢n—¢mr)/’¢m]i i=1w~~:25a (5)

is calculated for all portfolios. The mean residuals over the forty-five year
sample period are plotted as a function of the mean market proportion in fig.
1. Since the distribution of the market proportions is very skewed, a
logarithmic scale is used. The solid line connects the mean residual returns of
each size group. The numbers identify the individual portfolios within each
group according to beta, ‘1" being the one with the largest beta, °5" being the
one with the smallest beta,

The figure shows clearly that the linear model is migspecified,!! The
residuals are not randomly distributed around zero. The residuals of the
portiolios containing the smallest firms are all positive; the remaining ones
are close to zero. As a consequence, it is impossible to use §, as a simple size
premium in the cross-section. The plot also shows, however, that the
misspecification is not responsible for the significance of §, since the linear
moedel underestimates the true size effect present for very small firms. To
fllustrate this point, the five postfolios containing the smaller firms are

MThe nonlinearity cannot be eliminated by defining ¢, as the log of the market proportion.
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deleted from the sample and the parameters reestimated. The results,
summarized in table 2, show that the {, remain essentially the same. The
relationship is still not linear; the new 7, still cannot be used as a size
premium. -

Fig. 1 suggests that the main effect occurs for very small firms, Further
support for this conclusion can be obtained from a simple fest. We can
regress the returns of the twenty-five portfolios in each result on beta alone
and examine the residuals. The regression is misspecified and the residuals
contain information about the size effect. Fig. 2 shows the plot of those
residuals in the same format as fig. 1. The smallest firms have, on average,
very large unexplained mean returns. There is no significant difference
between the residuals of the remaining portfolios.

3
1
004 4
2
z 0024 4
% 5 a
l‘u‘: 3
0~
2 i\
00~
g 3\\ a/‘ls
n
g i
5 1
1
-.002 4 !
i
=004 <
3 t T k3 T
ERT A 5107 107 53072

MARKET PROPORTION

Fig. 1. Mean residual returns of portfolios (1936-1975) with equally-weighted CRSP index as

market proxy. The residual is calculated with the three-factor model [eq. {3)]. The numbers

1,.., 5 represent the mean residual return for the five portfolios within each size group (I:

portfolio with largest beta,..., 5: portfolic with smallest beta). + represents the mean of the
mean residuals of the five portfolios with similar market vaiues.
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Fig. 2. Mean residual returns of portfolios {1936-1975) with squally-weighted CRSP index as
market proxy. The residual is calculated with \he wwo-factor model (&, = R, —fo,=1,8,) The
symbols are as defined for fig. 1.

‘4.3, *Arbitrage’ portfolio returns

One important empirical question still remains: How important is the size
effect from a practical point of view? Fig. 2 suggests that the difference in
returns between the smallest firms and the remaining ones is, on average,
about 0.4 percent per month. A more dramatic result can be obtained when
the securities are chosen solely on the basis of their market value.

- _ As an illustration, consider putting equal dellar amounts into portfolios
containing the smallest, largest and medjan-sized firms at the beginning of a
year. These portfolios are to be equally weighted and contain, say, ten,

. lwenty or fifty securities. They are to be held for five years and are

mrebalanccd every month. They are levered or unlevered to have the same

.. beta. We are then interested in the differences in their returns,

R;,‘:R,,—"R,,, RzrmRslean R3,ﬁRm'~'R,,, (6)

879



SOAH Docket No. 473-21-2606
PUC Docket No. 52195

TIEC's 1st, Q. No. TIEC 1-2
Attachment 46

Page 12 of 16

14 R W, Banz, Return and firm size

Table 2
Portfolio estimators for y, for all 25 portfolios and for
20 portfolios (portfolios containing smallest firms de-
feted) based on CRSP equally weighted index with
generalized least-squares estimation *

Size premium ¥, with

Period 25 portiolios 20 portfolios
1936-1975 - 00044 -0.00043
{--2.42) {—2.54}
1936~1955 —0.00037 —0,00041,
{—1.72) (—1.88)
1956~1975 - 0.00056 - 0.00050
(—191) {~191)
1936-1945 -3 000835 —0.00083
(—281) {—2.48)
1946~1955 0.00003 —0.00003
©.12) {—0.13)
1956~1965 —0.00023} —-Q.00017
(—0.81) {—065)
1966~1975 -~ 000091 - 0.00085
(- 1.78) (~1.84)

*r-statistic in parentheses.

where R,, R, and R, are the returns on the portfolios containing the
smallest, median-sized and largest firms at portfolio formation time (and R,
=R, + Rs,). The procedure involves (a) the calculation of the three differ-
ences in raw returns in each month and (b) running time series regressions of
the differences on the excess returns of the market proxy. The intercept terms
of these regressions are then interpreted as the K, i=1,...,3. Thus, the
differences can be interpreted as ‘arbitrage’ returns, since, e.g., R, is the
returp obtained from holding the smallest firms long and the largest firms
short, representing zero net investment in a zero-beta portfolio** Simple
equally weighted portfolios are used rather than more sophisticated mi-
nimum variance portfolios to demonstrate that the size effect is not due to
some quirk in the covariance matrix.

Table 3 shows that the results of the earlier tests are fully confirmed. R,
the difference in returns between very small firms and median-size fimms, is
typically considerably larger than R, the difference in returns between
median-sized and very large firms. The average excess return from holding
very small firms long and very large firms short is, on average, 1.52 percent

“*No ex post sample bias is introduced, since monthly rebalancing includes stocks delisted

during the five years. 'Ihus. thc portfolio size is generally accurate only for the first month of
each period.
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Mean monthly returns on ’arbitrage’ portfolios.*
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X

. d

&y az P
n=10 n=20 n=30 ne=10 n=20 n=50 n=10 n=20 n=50
Querail period
19311975 0.0152 0.0148 0.0101 0.0130 00124 0.0089 0.0021 0.0024 0.0012
{299 (3.53} (307 {290} {3.56} (3.64) (1.06) (141} (0.85)
Five-year subperiods
19311935 0.0589 0.0597 0.0427 0.0462 0.0462 0.0326 0.0127 0.0134 0.0101
{2.25) 280 (2.35 (1.92} {2.55) {2.46} 1.09) (1.49) {142} .
1936-1940 0.0201 0.0182 0.0089 00118 0.0i45 0.0064 0.0084 0.0037 0.0025 =
0.82) 097 .67 (0.55) (0.90 0.65} (120 (0.62) (0.49) @
1941-1945 0.0430 0.0408 0.0269 00381 0.0367 00228 0.0049 00038 . 0.0041 8
2.2% (2.46) 2.17} 2.2%) (2.54) {2.02) (1.25) . (1O (1.68) &
1946-1950 —0.0060 —0.0046 -0.0036 ~0.0058 ~(.0059 ~(.0029 —0.0002 —0.0104 ~{.0007 5
(—117) (~0.97) {~0397} {~1.03} (—1.29) {—0383) (=007 {~0.50} {-0.38) a
x
19511955 -0.0067 ~0.0011 00013 —0.0004 00026 00010 —0.0062 —0.0037 00003 .:;
(—0.89) {~0.21) 0.32) {007y (0.72) ©.39} (~1.29) (—0.9%) RN (130)] §
1956-1960 0.0039 0.0008 0.0037 0.0007 ~0.0027 0.0011 0.0031 0.0035 0.0026 2
(0.67) 0.15) (0.8% 0.14) {~0.64) (0.45) (0.88) {1.16) ©.97) ©
1961-1965 0.0131 0.0060 0.0024 0.0096 0.0046 0.0036 0.0033 00014 ~0.0012
{138} 0.67} 0.31 (1.11) (0.72) ©.77) 0.59) 0.24) (—0.24)
19661970 0.0121 0.0117 0.0077 0.0129 0.0110 0.0071 0.0008 0.0007 0.0006
{1.64) {2.261 (.81 {193 2.7 {2.43) 0.23) (0.22) @27
1971-1975 0.0063 0.0108 0.0098 0.0033 0.0077 0.0083 6.0030 0.0031 0.0015
(0.60) {1.23) (1.45} 0.3%) (1.18) (1.79) 0.64) 0.72) (0.43)

*Equally-weighted portfolios with n securities, adjusted for differences in market risk with respect 1o CRSP value-weighted index, e-statistics in

parenthescs,

*Small firms held long, large firms held short.
“Small firms held long, median-size firms held short.
*Median-size firms held long, large firms held short.
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per month or 19.8 percent on an annualized basis. This strategy, which
suggests very large ‘profit opportunities’, leaves the investor with a poorly
diversified portfolio. A portfolio of small firms has typically much larger
residual risk with respect to a value-weighted index than a portfolio of very
large firms with the same namber of securities [Banz (1978, ch. 3)}. Since the
fifty largest firms make up more than 25 percent of the total market value of
NYSE stocks, it is not surprising that a larger part of the variation of the
return of a portfolio of those Jarge firms can be explained by its relation with
the value-weighted market index. Table 3 also shows that the strategy would
not have been successful in every five year subperiod. Nevertheless, the
magnitude of the size effect during the past forty-five years is such that it is
of more than just academic interest.

5. Conclusions

The evidence presented in this study suggests that the CAPM is mis-
specified. On average, small NYSE firms have had significanily larger risk
adjusted returns than large NYSE firms over a forty year period. This size
effect is not linear in the market proportion {or the log of the market
proportion) but is most pronounced for the smallest firms in the sample. The
effect is also not very stable through time. An analysis of the ten year
subperiods show substantial differences in the magnitude of the coefficient of
the size factor {table 1).

There is no theoretical foundation for such an effect We do not even
know whether the factor is size itself or whether size is just a proxy for one
or more true but unknown factors correlated with size. It is possible,
however, to offer some conjectures and even discuss some factors for which
size is suspected to proxy. Recent work by Reinganum (1980) has eliminated
one obvious candidate: the price-earnings {(P/E) ratio.!? He finds that the
P/E-effect, as reported by Basu (1977), disappears for both NYSE
and AMEX stocks when he controls for size but that there is & significant
size effect even when he controls for the P/E-ratio, i.e., the P/E-ratio effect is
a proxy for the size effect and not vice versa, Stattman (1980), who found a
significant negative relationship between the ratio of book value and market
value of equity and its return, also reports that this relationship is just a
proxy for the size effect. Naturally, a large number of possible factors remain
to be tested.!* But the Reinganum resulis point out a potential problem with
some of the existing negative evidence of the efficient market hypothesis.
Basu believed to have identified a market inefficiency but his P/E-effect is

**The average correlation coefficient between P/E—raﬁo and market value is only 0.16 for
individual stocks for thxrty -eight guarters ending in 1978. But for the portiolios formed on the
basis of P/E-ratio, it rises to 0.82. Recall that Basu {1977) used ten portf{olios in his study.
19‘;5;, debi~equity ratios, skewness of the return distribution [Krauws and Litzenberger
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just a proxy for the size effect. Given its longevity, it is not likely that it is
due to a market inefficiency but it is rather evidence of a pricing model
misspecification. To the extent that tests of market efficiency use data of
firms of different sizés and are based on the CAPM, their resulis might be at
least contaminated by the size-effect. ”

One possible explanation involving the size of the firm directly is based on
a model by Klein and Bawa (1977). They find that if insufficient information
is available about a subset of securities, invéstors will not hold these
securities because of estimation risk, i.e, uncertainty about the true para-
meters of the return distribution. If investors differ in the amount of
information available, they will limit their diversification to different subsets
of all securities in the market.}5 It is likely that the amount of information
generated is related to the size of the firm. Therefore, many investors would
not desire to hold the common stock of very small firms. I have shown
elsewhere [Banz (1978, ch. 2)] that securities sought by only a subset of the
investors have higher risk-adjusted returns than those considered by all
investors. Thus, lack of information abont small firms leads to limited
diversification and therefore to higher returns for the ‘undesirable’ stocks of
small firms.*® While this informal model is consistent with the empirical
results, it is, nevertheless, just conjecture.

To summarize, the size effect exists but it is not at all clear why it exists.
Until we find an answer, it should be interpreted with caution. It might be
tempting to use the size effect, e.g., as the basis for a theory of mergers —
large firms are able to pay a premium for the stock of small firms since they
will be able to discount the same cash flows at a smaller discount rate,
Naturally, this might turn out to be complete nonsense if size were to be
shown to be just a proxy.

The preceding discussion suggests that the results of this study leave many
questions unanswered. Further research should consider the relationship
between size and other factors such as the dividend yield effect, and the tests
should be expanded to include OTC stocks as well.

Y*Klein and Bawa (1977, p. 102).
‘%A similar result can be obtained with the introduction of fixed holding costs which lead 10
limited diversification as well. Sce Brennan (1975), Banz (1978, ch. 2) and Mayshar (1979).
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The second nedeworthy article, written by Fischer Black,
was titled “Beta and Return.” I this article, Black refuted
the cenclusions of Fama and French and stated that "beta

Chapter 8
Fama-French Three Factor Model

landmark paper in the Journal of Finance titled “The Cross-
Section of Expectad Swock Returns.” In this paper, Fama
and French criticized the traditional capital asset pricing
model (CAPM) for not adequately measuring assel retumns,
They found that the relationship between bata and average
return disappears over the 1963-1990 period and is weak
for the 19471-1850 period. This conelusion fes not suppard
the CAPM's key assumption: that returns on stocks arg
pasitively related 1o market betas.!

Aifter critiquing CAPM, Fama and French went on to identify
w other characteristics that they claim better describe
security returns ihan heta does--market valve and the
book-value-to-market-value ratio. While Fama and French
at the time offared no explicit replacement far CAPM, their
1997 paper was the start of a series of critiques and argu-
ments among academics that persists taday.

flie 1997 paper was followed that same year by an aca-
demic study conducted by Kothan, Shanken, and Sloan
that seemed to contradict the findings of Fama and French
Kothari, Shanken, and Sloan concluted in their paper thal
returns do reflect significant compensation for beta risk,
berh statistically and economically, whan beta is messured
on an annual basis, (Fama and French used monthly data
in their study.) However, they went on to say that the
varialion in expected returns may not be accounted for by
beta alone.”

There were two more papers of importance published
in 1893 in The Joumal of Portfolio Management. "Are
Reports of Beta's Death Premature?” was writien by Chan
and Lakanishok who detailed the influance of sample
period selaction on the conclusion of prior studies. They
found a strong relationship between beta and retum
for the years of their study up to 1982, Though Chan and
Lakormshok are not ardent supporters of beta, thay "do
not feel that the avidence for discarding beta is clear o
and overwhelming "

is alive and well." Black's main point was that Fama and
French diel not prove what they claimed to have proven—
that beta has no explanatary power. Like Chan and
Lakonishak, Black pointed to the selection of time period.,
Black also demonstrated that Fama and French's own
results still showed a relationship, albert weak, between
beta and raturn for the selected period.

Finally, Fama and French revisited the issue in 1994°
Building on their prior work, they proposed a three factor
model tor security expecied retums;

1. Covariance with the market
7 Size
3. Financial risk as detcomined by the book-to-market ratio

As a result of this academic dehate, Fama and French
created @ model that can be viewsd as an extension of
the CAPM. While the traditional CAPM only focuses on
the covariance of security returns with the market as a
whole, Fama and French add two additional elements: size
and baok-to-market valug, They found that the returns an
stocks are better explained as a function of size and book-
to-market value in addition to the singte market factor
of the CAPM, willv the company's size capturing the sive
effect and its book-te-market ratio capturing the financial
distress of a firm,

Within the context of the Fama-French model, size is mea-
sured by market capitalization. Many studies, including
one by bhatson Associates, have looked at firm size as
a determinant of expected returns. The underlying notion
i5 that small companies are viewed as riskier than large
companies and therefore investars should be revearded for
taking on the additional risk. Firing with a higher book-to-
market ratia (the mare “financially distressed” campanies)
also demonstrate more risk than firms with a low baok-ig-
marke! ratio Again, investors should be rewardad with a
higher cost of eeguily for taking an additional risk.

2013 Ibbotson™ SBBI® Valuation Yearhaak
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Abstract

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

Keywords: Utility stocks; Beta risk; Firm size

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

1. Reconsideration of the evidence provided by Wong

Wong relies on Barry and Brown (1984) and Brauer (1986) to suggest the small firm effect
may be explained by differences in information available to investors of small and large firms.

* Tel.: 4+1-503-370-9563; fax: +1-503-370-9566.
E-mail address: tzepp@ur-inc.com (T.M. Zepp).

1062-9769/02/8 — see front matter © 2002 Board of Trustees of the University of Illinois. All rights reserved.
PII: S1062-9769(02)00172-2

887



SOAH Docket No. 473-21-2606
PUC Docket No. 52195

TIEC's 1st, Q. No. TIEC 1-2
Attachment 48

Page 2 of 5

T M. Zepp/ The Quarterly Review of Economics and Finance 43 (2003) 578-582 579

She states that requirements to file reports and information generated during regulatory pro-
ceedings indicate the same amount of information is available for large and small utilities and
thus, if the differential information hypothesis explains the small firm effect, then the unifor-
mity of information available among utility firms would suggest the size effect should not be
observed in the utility industry. But contrary to the facts she assumes, there are differences in
information available for large and small utilities. More parties participate in proceedings for
large utilities and thus generate more information. Also, in some jurisdictions smaller utilities
are not required to file all of the information that is required of larger firms. Thus, if the small
firm effect is explained by differential information, contrary to Wong’s hypothesis, differences
in available information suggests there is a small firm effect in the utility industry. Wong did
not discuss other potential explanations of the small firm effect for utilities.?

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

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

Table 1
Beta estimates reported by Value Line and estimated with pooled annual returns for relatively small water utilities
Value Line® Estimated with
annual data®
Connecticut Water Service 045
Middlesex Water 0.45
SIW Corporation 0.50
Average 0.47 0.78
t-statistic 2.72¢4

@ As reported in Value Line (2000). Betas estimated with 5 years of weekly data.

b Estimated with pooled annual return premiums for the 5-year period ending December 2000. Proxy market
returns are total returns for the S&P 500 index. Dummy variable in 1999 to reflect the proposed acquisition of STW
Corporation included in analysis.

¢ Significant at the 95% level.

4 The #-statistic for the null hypothesis that the true beta is 0.18 (the derived unadjusted Value Line beta) when
the estimated betas is 0.65 (the unadjusted estimated beta) is 1.97. It is significant at the 95% level.
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estimate is reported in parentheses. As was found by Ibbotson Associates (2002) for stocks in
general, when annual data are used to estimate betas for small utility stocks, the beta estimate
increases.

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

2. New evidence on risk premiums required by small utilities

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

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

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

Notes

1. Vice President.

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

The Capital Asset Pricing Model (CAPM) s applied in regulatory cases to
estimate the required rate of return, or cost of equity, for low-beta, value-style
energy utilities, despite the model’s well documented mispricing of investments with
similar characteristics. This paper examines CAPM-based estimates for a sample of
American and Canadian energy utilities to assess the risk premium error. We find
that the CAPM significantly underestimates the risk premium for energy utilities
compared to its historical value by an annualized average of more than 4%. Two
CAPM extensions, the Fama-F'rench model and an adjusted CAPM, provide
econometric estimates of the risk premium that do not present a significant
misevaluation.
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1. INTRODUCTION

An mmportant aspect of the regulatory process for energy utilities is the
determination of their equity rate of return. This return, also known as the cost of
equity capital, represents the expected remuneration of the sharcholders of the
utilities. It is a crucial component of their total cost of capital, which is central to
their imnvestment policy and serves as a basis for setting up the rates to their
customers. The purpose of this paper is to highlight the problems of the most
commonly used model to determine the equity rate of return for energy utilities and
to propose two alternative models that empirically improve on the estimation. By
providing new direct and focused evidence for energy utilities, our analysis
contributes to the knowledge of energy, regulatory and financial economists, as well
as regulators, who are concerned with rate determination.

Regulatory bodies, like the National Energy Board in Canada or the Pederal
Energy Regulatory Commission in the United States, have the mandate to set the
equity rate of return so that it is fair and reasonable. Specifically, according to
Bonbright, Danielsen and Kamerschen (1988, Chap. 10), the return should provide
the ability to attract and retain capital (the capital-attraction criterion), encourage
efficient managerial practice (the management-efficiency criterion), promote
consumer rationing (the consumer-rationing criterion), give a reasonably stable and
predictable rate level to ratepayers (the rate-level stability and predictability criterion)
and ensure fairness to investors (the fairness to investors criterion). While the first
four criteria are designed primarily in the interest of the consuming public, the last
criterion acts as an equally-important protection for private owners against
confiscatory regulation. Its requirement involves determining the return available
from the application of the capital to other enterprises of like risk, which demands
an understanding of the risk-return relationship in the equity market.

Traditionally, the regulated return has been set through hearings, where
arguments on the issue of fairness could be debated. But since the 1990s, numerous
boards have adopted an annual mechanism known as a “rate of return formula” or a
“rate adjustment formula”. This mechanism determines automatically the allowed
rate of return through a calculation that explicitly accounts for the risk-return
relationship in the equity market. The use of rate adjustment formulas 1s particularly
prevalent in Canada since the landmark March 1995 decision by the National
Energy Board (Decision RH-2-94), which sets the stage for the widespread adoption
of closely related formulas by provincial regulators.

Most rate adjustment formulas use a method known as the Equity Risk Premium
method.! This method can be summarized as calculating a utility’s equity rate of
return as the risk-free rate of return plus a premium that reflects its risk. The risk-
free rate is usually related to the yield on a long-term government bond. The risk
premium 1s obtained from the Capital Asset Pricing Model (CAPM) of Sharpe
(1964) and Lintner (1965), a classic model of capital market equilibrium. It 1s equal
to the utility’s beta, a measure of its systematic risk, multiplied by the market
portfolio risk premium. The Equity Risk Premium method has a number of

! There exist other methods for estimating the rate of return, most notably the Comparable Earnings
method and the Discounted Cash Flows method. See Morin (2006) for a description. These
methods are generally not directly incorporated in the rate adjustment formulas.
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advantages. Iirst, it is supported by a solid theoretical toundation in the academic
literature, thus providing a sound basis for understanding the risk-return
relationship. Second, it can be estimated based on stock returns, thereby making it
more objective than other methods, and relating it to current market conditions.
Third, it 1s relatively simple to apply and requires data that can be obtained easily.

The Equity Risk Premium method is not, however, without shortcomings.
Arguably its most criticized feature s the use of the CAPM as the basis to determine
the risk premium. While the CAPM 1s one of the most important developments in
finance, research over the last forty years has produced a large body of work critical
of the model. On the theoretical side, Cochrane (1999) summarizes the current
most prevalent academic view: “In retrospect, it is surprising that the CAPM
worked so well for so long. The assumptions on which it is built are very stylized
and simplitied.”? For example, at least since Merton (1973), it i1s recognized that
tactors, state variables or sources of priced risk beyond the movements in the
market portfolio (the only risk factor in the CAPM) might be needed to explain why
some risk premiums are higher than others. On the empirical side, the finance
literature abounds with CAPM deficiencies (so-called “anomalies”). Fama and
French (2004) review this literature to highlight that the CAPM is problematic in the
estimation of the risk premium of low-beta firms, small-capitalisation firms and
value (or low-growth) firms. While these problems have been well documented in
the finance literature, their effects have not yet been fully explored for energy
utilities, which may be part of the reasons why the CAPM is still widely used in rate
adjustment formulas. In particular, as the CAPM does not empirically provide a
valid risk-return relationship for the equity market, it might fall short of the
requirement associated with the fairness to investors’ criterion.

Considering the importance of the CAPM in determining the regulated equity
rate of return, the objectives of this paper are two-tolds. First, we re-examine the
use of the model in the context of energy utilities to determine if it is problematic.
As utilities are typically low-beta, value-oriented investments, the finance literature
suggests that the model will have difficulties in estimating their risk premiums. We
analyze the issue empirically by estimating the model and its resulting risk premiums
for a sample of Canadian and American energy utilities mostly related to the gas
distribution sector, and by testing for the presence of significant differences
between the model’s risk premium estimates and the historical ones.

Second, we implement two alternative models that are designed to circumvent
some of the empirical problems of the CAPM. The first alternative is a three-factor
model proposed by Fama and Prench (1993) (the Fama-French model hereafter).
This model has been used to estimate the cost of equity by Fama and French (1997)
tor general industrial sectors and by Schink and Bower (1994) for the utilities sector
in particular. The second alternative is a modified CAPM that includes the
adjustments proposed by Blume (1975) and Litzenberger, Ramaswamy and Sosin
(1980) (the Adjusted CAPM hereatter). The Fama-French model and the Adjusted
CAPM provide usetul comparisons with the CAPM on the estimation of the risk
premiums of energy utilities.

Our empirical results can be summarized as follows. Lirst, the CAPM
significantly underestimates the risk premiums of energy utilities compared to their

2 Cochrane (1999), p. 39.
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historical values. The underestimations are economically important, with annualized
averages of respectively 4.5% and 6.2% for the Canadian and American gas utilities
we consider, and are consistent with the finance literature on the mispricing of low-
beta, value-otiented stocks. Second, the Fama-F'rench model and the Adjusted
CAPM are both able to provide costs of equity that are not significantly different
from the historical ones. Our results show that the value premium, in the case of the
Fama-French model, and a bias correction, in the case of the Adjusted CAPM, are
important in eliminating the CAPM underestimations. Both models suggest average
risk premiums between 4% and 8% for gas utilities portfolios, and are relevant at
the mdividual utility level as well as at the utilities sector level.

Overall, we conclude that the CAPM is problematic in estimating
econometrically the cost of equity of energy utilities. The Fama-French model and
the Adjusted CAPM are well specified for this purpose as they reduce considerably
the estimation errors. These models could thus be considered as alternatives to the
CAPM in the Equity Risk Premium method employed by regulatory bodies to
obtain the risk-return relationship for the fairness to investors’ criterion.

The CAPM dates back to the mid-1960s. While the model is tremendously
important, there has been a lot of progress over the last 45 years in the
understanding of the cross-section of equity returns. It should be clear that the goals
of this paper are not to implement full tests of asset pricing models or examine
comprehensively the numerous models in the equity literature. Focusing on energy
utilities, this paper is an application of the CAPM and two reasonable and relevant
alternatives to the problem of cost of equity estimation, using a standard
methodology. Our findings show that it is potentially important to go beyond the
CAPM for energy utilities. They represent an mvitation to further use the advances
in the literature on the cross-section of returns to better understand their equity rate
of return.

The rest of the paper is divided as follows. The next section presents our sample
of energy utilities and reference portfolios. The third, fourth and fifth sections
examine the risk premium estimates with the CAPM, the Fama-French model and
the Adjusted CAPM, respectively. Each section provides an overview of the model,
presents its empirical estimation and results, and discusses the implications of our
tindings. The last section concludes.

2. SAMPLE SELECTION AND DESCRIPTIVE STATISTICS

This section examines the sample of firms and portfolios for our estimation of
the cost of equity of energy utilities. We focus on the gas distribution sector to
present complete sector-level and firm-level results, but we also consider utilities
indexes to ensure the robustness to other utilities. We provide Canadian and
American results for comparison, as both energy markets are relatively integrated
and investors might expect similar returns. We first discuss sample selection issues
and then present descriptive statistics.

2.1. Sample Selection

Two important choices guide our sample selection process. First, we use monthly
historical data in order to have sufficient data for estimating the parameters and test
statistics, while avoiding the microstructure problems of the stock markets (low
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liquidity for numerous securities, non-synchronization of transactions, etc.) in
higher frequency data.” We then annualized our results for convenience. Second, we
emphasize reference portfolios (such as sector indexes) over individual firms.
Reference portfolios reduce the potentially large noise (or diversifiable risk) in the
stock market returns of individual firms. They allow for an increased statistical
accuracy of the estimates, an advantage recognized since (at least) Fama and
MacBeth (1973), and alleviate the problem that we do not observe the returns on
utilities directly and must rely on utility holding compantes.

To represent the gas distribution sector in Canada and the US., we use a
published index and a constructed portfolio for each market. The independently-
calculated published indexes are widely available and consider the entire history of
tirms having belonged to the gas distribution sector. The constructed portfolios use
the most relevant firms at present in the gas distribution or energy utility sector. The
data collection also allows an examination of the robustness of our results at the
firm level. The resulting four gas distribution reference portfolios are described
below:

o D] GasDi: A Canadian gas distribution index published by Dow Jones,
i.e. the “Dow Jones Canada Gas Distribution Index.” The firms in the
index are weighted by their market value. Monthly returns (180) are
available from January 1992 to December 20006;

o  CAndex: An equally-weighted constructed portfolio formed of 13
Canadian energy utilities, most with activities that are related to the gas
distribution sector, 1.e. ATCO Ltd.,, Algonquin Power Income Fund,
Canadian Utilities Limited, EPCOR Power, Emera Incorporated,
Enbridge Inc., Fort Chicago Energy Partners, Fortis Inc., Gaz Métro
Limited Partnership, Northland Power Income Fund, Pacific Northern
Gas, TransAlta Corporation and TransCanada Pipelines." Monthly
returns (263) are available from February 1985 to December 2000;

o D] GasUS: A US. gas distribution index published by Dow Jones, i.e.
the “Dow Jones US Gas Distribution Index.” The firms in the index are
weighted by their market value. Monthly returns (180) are available from
January 1992 to December 20006;

o USindex: An equally-weighted constructed portfolio formed of nine U.S.
tirms whose activities are heavily concentrated in local gas distribution,
t.e. AGL Resources Inc., Atmos Energy Corp., Laclede Group, New
Jersey Resources Corp., Northwest Natural Gas Co., Piedmont Natural
Gas Co., South Jersey Industries, Southwest Gas Corp. and WGL
Holdings Inc. Monthly returns (407) are available from February 1973 to
December 2006.

3 See Fowler, Rorke and Jog (1979, 1980) for an analysis of these problems in the Canadian stock
markets.

4 We also considered AltaGas Utility Group, Enbridge Income Fund, Westcoast Energy, Nova Scotia
Power and Energy Savings Income Fund. We did not retain the first four because they had a
returns history of less than 60 months. We eliminated the last one because it is a gas broker and
its average monthly return of more than 3% was a statistical outlier. Our results are robust to
variations in the formation of the CAindex poztfolio, like the inclusion of these five firms or the
exclusion of income funds and limited partnerships.
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To confirm the validity of our analysis to other energy utilities, we also consider
four utilities reference portfolios, which consist of the utilities sector indexes
described below:

e DJ U/ A Canadian utilities index published by Dow Jones, ie. the
“Dow Jones Canada Utilities Index.” The firms in the index are weighted
by their market value. Monthly returns (180) are available from January
1992 to December 2006;

e TSX Ul A Canadian utilities index published by S&P/TSX, i.e. the
“S&P/TSX Ultilities Index.” The firms in the index are weighted by their
market value. Monthly returns (228) are available from January 1988 to
December 2006;

e DJ UrUS: A US. utilities index published by Dow Jones, 1.e. the “Dow
Jones US Utilities Index.” The firms in the index are weighted by their
market value. Monthly returns (180) are available from January 1992 to
December 2006;

e FF Uzl A US. utilities index formed by Profs. Fama and French, or the
University of Chicago and Dartmouth College, respectively. The firms in
the index are weighted by their market value. Monthly returns (407) are
available from February 1973 to December 20006.

Depending on their availability, the reference portfolio series have different
starting dates. In our econometric estimation, we keep the maximum number of
observations for each series. Fama and French (1997) find that such a choice results
in costs of equity more precisely estimated and with more predictive ability than
costs of equity obtained from rolling five-year estimation windows, a common
choice in practice. The data are collected from the Canadian Pinancial Markets
Research Center (CFMRC), Datastream and the web sites of Prof. French® and
Dow Jones Indexes”.

2.2. Descriptive Statistics

Descriptive statistics for the monthly returns are presented i Table 1. Panel A
shows the results for the 13 Canadian energy utilities and their equally-weighted
portfolio (CAindex). Panel B shows the results for nine U.S. gas distribution utilities
and their equally-weighted portfolio (USindex). Panel C shows the statistics for
Canadian and U.S. indexes for the utilities sector (D]_Utl, DJ_UtlUS, TSX_Utl
and FF_Util) and the gas distribution sub-sector (D]_GasDi and DJ_GasUS).

5 http://mba.tuck.dartmouth.edu/pages/faculty /ken.french /data library.html.

Shttp: //www.djindexes.com /mdsidx/index.cfm?event=showtotalMarketIndexData&perf=Historical%20Values
7 The returns from August to November 2001 of the Dow Jones U.S. indexes are strongly influenced by the
Enron debacle, which started with the resignation of its CEQO, Jeffrey Skilling, on August 14, 2001 and
ended with the bankruptcy of the company on December 2, 2001. During those four months, the
DJ_GasUS and D]_UtiUS indices lost 68.9% and 16.2% of their value, respectively. By comparison, the
equally-weighted portfolio of U.S. gas distributors (USindex) gained 1.2% and the Fama-French utilities
index (FF_Utl) lost 6.2 %. In order to soften the impact of that statistical aberration (caused by an
unprecedented fraud) on the estimation of the risk premium, the returns from August to November 2001 of

DJ_GasUS and DJ_UtilUS are replaced by those of USindex and FF_Util, respectively.
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TABLE 1
Descriptive Statistics of Monthly Returns
Variable N Mean St Dev Min Max  Brief Description
Panel A: Canadian Energy Utilities
ATCO 263 0.013 0.067 -0.301 0279 ATCO Ltd.
Algonqui 108 0.009 0.054 -0.163 0.166  Algonquin Power Income Fund
CanUtili 263 0.012 0.043 -0.107 0.159  Canadian Utilities Limited
EPCOR 114 0.008 0.046 -0.201 0.108  EPCOR Power
Emera 143 0.009 0.043 -0.137 0.115  Emera Incorporated
Enbridge 263 0.011 0.054 -0.365 0.205  Enbridge Inc.
FortChic 107 0.009 0.054 -0.119 0.210  Fort Chicago Energy Partners
Fortis 228 0.013 0.041 -0.134 0.146  Fortis Inc.
GazMetro 166 0.010 0.037 -0.134 0.084  Gaz Métro Limited Partnerships
NorthPow 104 0.011 0.063 -0.202 0205  Northland Power Income Fund
PacNorth 263 0.010 0.070 -0.400 0.507  Pacific Northern Gas
TransAlt 263 0.009 0.048 -0.217 0.188  TransAlta Corporation
TransCan 258 0.008 0.054 -0.214 0254  TransCanada Pipelines
CAindex 263 0.010 0.031 -0.130 0.087  Equally-weighted portfolio
Panel B: U.S. Gas Distribution Utilities
AGL Res 407 0.013 0.052 -0.138 0.253  AGL Resources Inc.
Atmos 277 0.013 0.063 -0.302 0269  Atmos Energy Corp.
Laclede 407 0.012 0.056 -0.148 0374  Laclede Group
NJ Res 407 0.013 0.063 -0.171 0.577 New Jersey Resources Corp.
Northwes 407 0.012 0.060 -0.236 0274  Northwest Natural Gas Co.
Piedmont 407 0.013 0.059 -0.188 0315 Piedmont Natural Gas Co.
SouthJer 407 0.012 0.058 -0.194 0486  South Jersey Industries
Southwes 407 0.011 0.070 -0.304 0234  Southwest Gas Corp.
WGL_Hold 407 0.012 0.071 -0.232 0.807 WGL Holdings Inc.
USindex 407 0.012 0.041 -0.121 0.338 Equally-weighted portfolio
Panel C: Sector Indexes
TSX Util 228 0.010 0.037 -0.101 0.114  S&P/TSX Utilities Index
DJ GasDi 180 0.012 0.043 -0.139 0.137  Dow Jones Canada Gas Distribution Index
DJ Util 180 0.007 0.036 -0.139 0.101  Dow Jones Canada Utilities Index
DJ GasUS 180 0.012 0.039 -0.120 0.143  Dow Jones US Gas Distribution Index
DJ UtUS 180 0.009 0.042 -0.127 0.136  Dow Jones US Utilities Index
FF Util 407 0.010 0.041 -0.123 0.188  Fama-French US Utilities Index

NOTES: This table presents descriptive statistics on the monthly returns of 13 Canadian utilities
and their equally-weighted portfolio (CAindex) in Panel A, of nine U.S. gas distribution utilities
and their equally-weighted portfolio (USindex) in Panel B, and on selected utilities sector indexes
in Panel C. The columns labelled N, Mean, St Dev, Min and Max correspond respectively to the
number of observations, the mean, the standard deviation, the minimum value and the
maximum value. The column labelled Brief Description gives the full name of the utility holding

companies or the utilities sector indexes.

For the Canadian energy utilities, the monthly average return of all 13 firms is
1.0% with a standard deviation of 3.1%. The Dow Jones Canada Gas Distribution
Index, the Dow Jones Canada Utilities Index and the S&P/TSX Utilities Index have
mean returns of 1.2%, 0.7% and 1.0%, respectively. The monthly average return of
the nine U.S. gas distribution utilities 1s 1.2% with a standard deviation of 4.1%. The
Dow Jones US Gas Distribution Index, the Dow Jones US Utilities Index and the
Fama-French U.S. Ultilities Index show mean returns of 1.2%, 0.9% and 1.0%,
respectively. Correlations between the four gas distribution reterence porttolios (not
tabulated) are between 0.29 and 0.80. These correlations indicate that the portfolios
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show some commonality, but are not perfect substitutes. We next start our analysis
of the equity risk premium models.

3. EQuITY RISk PREMIUM WITH THE CAPM

This section examines the use of the Capital Asset Pricing Model (CAPM) for
estimating the rate of return for energy utilities. The CAPM 1s the model the most
often associated with the Equity Risk Premium method that is the basis of the rate
adjustment formulas of regulatory bodies. We first present the model and its
relevant literature. Then we estimate the model for our sample of energy utilities.
Finally, we discuss the implications of our findings.

3.1. Model and Literature
The CAPM is a model proposed by Sharpe (1964) and Lintner (1965) in which
the expected equity return or cost of equity for a gas utility is given by
E(RGAS):Rf +Bx4,,

where R, 1s the risk-free rate, B is the firm’s beta or sensitivity to the market

returns and 4 is the market risk premium. In this model, a higher beta results in a

higher risk premium.

The CAPM is the best known model of expected return. In spite of its
undeniable importance in the field of finance, it has long been rejected by numerous
empirical tests in the academic literature. The empirical rejections start with the first
tests (Black, Jensen and Scholes, 1972, Fama and MacBeth, 1973, and Blume and
Friend, 1973) that find that the relation between beta and average return is flatter
than predicted by the model. They continue with the discovery of numerous
“anomalies™ (like the price-to-earnings effect of Basu, 1977, the size effect of Banz,
1981, etc.). Finally, in the 1990s, based on high-impact articles, including Fama and
French (1992, 1993, 1996a and 1996b), Jegadeesh and Titman (1993) and
Jagannathan and Wang (1996), the academic profession reaches a relative consensus
that the CAPM is not valid empirically. In Canada, like elsewhere in the world, the
literature reaches stmilar conclusions (see Morin, 1980, Bartholdy, 1993, Bourgeois
and Lusster, 1994, Elfakhani, Lockwood and Zaher, 1998, I.’Her, Masmoudi and
Suret, 2002, 2004.).

A complete review of the literature on the problems of the CAPM is beyond the
scope of this paper. It is nevertheless important to point out the two characteristics
of energy utilities that suggest the CAPM might be problematic in estimating their
equity return. First, energy utilities have typically low betas, significantly below one.
Second, they are known as value investments, in the sense that they have high
earnings-to-price, book-to-market, cash flows-to-price or dividend-to-price ratios.
In a summary article requested for a symposium on the 40" anniversary of the
CAPM, Fama and French (2004) highlight the result of using the model to estimate
the cost of equity capital for firms with these two characteristics:

“As a result, CAPM estimates of the cost of equity for high beta
stocks are too high (relative to historical average returns) and
estimates for low beta stocks are too low (Friend and Blume,
1970). Similarly, if the high average returns on value stocks (with
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